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1. PURPOSE

The purpose of this calculation is to calculate source terms and offsite doses for Department of
Energy (DOE) spent nuclear fuels (SNFs) and Navy SNF for use in design basis event (DBE)
analyses. These source terms and offsite doses will be used to support pre-closure safety assessments
for License Application. This calculation is performed using AP-3.12Q, Calculations.

2. METHOD
2.1 SOURCE TERM CALCULATION
2.1.1 Evaluation of Source Terms from Fuel Inventory

The source term released to the environment by a postulated DBE is calculated by (DOE 1994, p.
1-2)

ST; =Inv; x fInvx DR; x ARF; x LPF, . (1)
where

8T; - theamount of the " isotope that is released to the environment [Ci]

Inv;, - the amount of the j* isotope in the given fuel type [Ci]

fInv - the fraction of the fuel inventory that is involved in the DBE [-]

DR, - the fraction of the j® isotope in the “material-at-risk™ that is affected by the DBE [-]

J

ARF, - the airborne release fraction of the j™ isotope applicable to the DBE [-]

J

LPF; - the leak path factor for the j® isotope applicable to the DBE [-]
The portion of the source term that is respirable is equal to
inh __ ;
ST = ST, x RF, )
where

ST,.‘“ - the respirable amount of the j" isotope that is released to the environment [Ci]
RF, - the respirable fraction of the j* isotope applicable to the DBE [-]

J
The SNF isotopic compositions provided by the National Spent Nuclear Fuel Program (NSNFP)
(NSNFP 1999) are given in terms of the entire fuel inventories scheduled to be disposed of in the
Monitored Geologic Repository (MGR). For example, if a fuel inventory is made up of 400
canisters, the isotopic data provided would be for all 400 canisters. Since the entire inventory of a
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given fuel type would not be involved in a potential accident event the scaling factor ( fZnv ) is used
to adjust the total isotopic inventory to the amount involved in an event.

This calculation will determine the per canister dose for the SNF. In cases where the number of
canisters (n_,, ) is greater than or equal to 1.0, the fraction of a given total SNF inventory involved

in an event is the inverse of 7, [Assumption 3.2].

n
fInv = n“""’” where n_, 2n_ .0 3)

canlny

where

- total number of canisters for a given fuel inventory [canisters]
n..ose - total number of canisters involved in the DBE [canisters]

n caninv

If an SNF inventory does not completely fill a canister (i.e., it is listed as having less than one
canister) the entire inventory is involved in the event; in this case fTnv is set equal to one.

fInv=1 forn,, <1 @

A damage ratio (DR) of 1.0 is conservatively assumed for all of the isotopes that comprise the total
material-at-risk [Assumption 3.8]. A leak path factor (LPF) of 1.0 is used if no high efficiency
particulate air (HEPA) filtration is assumed [Assumption 3.7]. If HEPA filtration is assumed an LPF
of 3.0E-04 is used (Burchsted, et al. 1978, page 9).

The airbome release fractions (ARFs) and respirable fractions (RFs) used in the calculation are taken
from a number of documents. The specific values used are discussed in Section 5.2.7.

2.1.2 Evaluation of Source Terms from DOE SNF Crud Inventory

Crud or corrosion products has been found on the exterior surface of spent nuclear fuel assemblies
due to irradiation and imperfect water chemistry control in the reactor coolant system. Crud can be
released to the environment during a DBE involving spent nuclear fuels at the potential repository.

The DOE SNF crud surface activity would be bounded by the commercial spent nuclear fuel (CSNF)
crud surface activity since CSNF has a much higher burn-up (LMITCO 1999, p. 2) [Assumption
3.9]. CSNF crud activity was found to be dominated by Fe-55 and Co-60 (Jones 1992, Tables 1&2).
For pressurized water reactor (PWR) crud at 5 years after discharge, surface activities of 1,658.3
uCi/em? and 36.3 pCi/em? for Fe-55 and Co-60, respectively, are recommended (CRWMS M&O
19992). For boiling water reactor (BWR) crud at 5 years after discharge, surface activities of 2,083.4
pCi/cm? and 324.9 pCi/cm? for Fe-55 and Co-60, respectively, are recommended (CRWMS M&O
1999a). For CSNF, the following assembly data are obtained from Source Terms for Design Basis
- Event Analyses (CRWMS M&O 1996, pp. 7-8):
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Assembly Surface Area: PWR = 353,536 cm*/assembly
BWR = 111,235 cm*/assembly

Assembly Uranium Inventory: PWR = 0.464 MTU/assembly
' BWR =0.196 MTU/assembly

Using the above data, the crud surface activities per metric ton of uranium (MTU) are calculated
below: '

’ )
[1658.3 £ ] x [353,536%——] | ,
Chsour = cn assembl ) —1.264x10° 25 )
Fe-55.PWR MTU
[0.464 —}
assembly
. . 2
[35.3 s ] x [353,536—0—%} _
Closopwm = ——2 assombY ) _ 2766 x 107 £EL ©6)
0.464 -MTY_ MITC
assembly
. 2
[2083.4 i } x [1 11,235 —imT] ,
Cl oo = o assemdy l _1.182x10° & %)
Fe-55.BWR M,I,_U
0.196 ————
assembly
: 2
[324.9 1 ]x [1 11,235 —"“‘—bl] ,
Cl comwm = o assemd i 184ax10° L (g
0.196 1Y
assembly
where
Cresspwr - Fe-55 activity per MTU in PWR crud [Ci Fe-55/MTU]
Corcorwr - C0-60 activity per MTU in PWR crud [Ci Co-60/MTU]
Cressswr - Fe-55 activity per MTU in BWR crud [Ci Fe-55/MTU]
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Ceosonwr - C0-60 activity per MTU in BWR crud [Ci Co-60/MTU]

BWR crud will be selected to represent the CSNF crud, since the above calculations show that BWR
crud has a higher activity per MTU. The DOE SNF crud surface activity would be bounded by the
CSNF crud surface activity since CSNF has a much higher burnup. Assuming that the DOE crud
surface activity per MTHM (metric ton of heavy metal) is bounded by the BWR crud surface activity
per MTU [Assumptions 3.9] and that CSNF MTU can be substituted for CSNF MTHM values
[Assumption 3.10], the activity of crud in a DOE canister can be calculated as follows:

, Inv
Cre.ss = Cresswr M )
can.Inv
and
, Inv, o,
Ceos0 = Coosonwr . (10)
can.Inv
where
Cre.ss - per canister Fe-55 activity for DOE SNF crud [Ci Fe-55/canister]
Coos0 - per canister Co-60 activity for DOE SNF crud [Ci Co-60/canister]
Inv, .. - DOE SNF inventory MTHM per canister [MTHM/canister]

The crud source term released to the environment is calculated by
ST, =C; xDR; x ARF; x LPF; (11)
with the respirable portion of the source term being equal to
ST™ =ST; x RF, 12)
where
C, - activity of the j* DOE SNF crud isotope [Ci]

A DR of 1.0 is conservatively assumed for all of the isotopes that comprise the crud inventory
[Assumption 3.8]. An LPF of 1.0 is used if no HEPA filtration is assumed [Assumption 3.7]. If
HEPA filtration is assumed an LPF of 3.0E-04 is used (Burchsted, et al. 1978, page 9).

The ARF and RF values used in the calculation are discussed in Section 5.2.7.
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2.1.3 Source Terms from Navy SNF
Due to the robust nature of naval fuel designs, fission products contained by the fuel cladding will
not be released in a DBE (Navy 1999). Therefore the Navy SNF source term consists primarily of

activated corrosion products. Those corrosion products and their quantities are provided in Navy
(1999) (p. 2).

ST;=N;xLPF; notingthat ST;* =ST; for NavySNF (13)
where

N, - activity of the j Navy SNF isotope [Ci]

J

An LPF of 1.0 is used if no HEPA filtration is assumed [Assumption 3.7]. If HEPA filtration is
assumed an LPF of 3.0E-04 is used (Burchsted, et al. 1978, page 9).

2.2 DOSE CALCULATION

Only the inhalation and air submersion dose are considered in this calculation; the potential doses
from ingestion, water immersion, and contaminated soil are ignored [Assumptions 3.1 and 3.5].

The inhalation dose to an individual from each isotope in the source term is (NRC 1977, Sections
C.2and C.3)

D7y = ST x é x BR x conv x DCF}} (14)

while the air submersion dose is [Assumption 3.5]

D% = ST, x —g— x conv x DCF}y (15)
where
D - radiation dose from the j™ isotope to the k™ “organ” due to inhalation [rem]"
D3y - radiation dose from the j isotope to the k™ “organ’ due to air submersion [rem]
k - “organ” index, where “organs” are gonads, breast, lungs, red marrow, bone
surface, thyroid, remainder, effective, and skin [-]

—g— - atmospheric dispersion factor [s/m®]
BR - breathing rate [m*/s]

DCF}y - theinhalation dose conversion factor of the j* isotope for the k™ organ [Sv/Bq)
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DCF;y> - the submersion dose coﬁversion_ factor of the j" isotope for the k™ organ
~ [(Svm’)(Bgs)]
conv - DCF unit conversion factor: 3.7E+12 (rem-Bq)/(Ci-Sv)
(Eckerman, et al. 1988, p. 121)

Regulatory requirements applicable to the MGR (Dyer 1999) specify four dose measures for
Category 2 DBEs.

e The total effective dose equivalent (TEDE). The TEDE is equal to the committed effective dose
equivalent (CEDE) plus the deep dose equivalent (DDE) per the definition in 10 CFR 20, Section
1003. The CEDE is calculated using the “effective” inhalation dose conversion factor (DCF).
The DDE is calculated using the “effective” air submersion DCF. :

e The highest of the seven committed dose equivalents (CDEs) plus the DDE. The seven organs

evaluated to find the highest CDE are the lungs, breasts, gonads, red marrow, bone surface, -
thyroid, and remainder. The DDE which is added to the highest CDE is equal to that used to
calculate the TEDE, as per the definition of DDE in 10 CFR 20, Section 1003.

e Lens of the Eye. No doses are calculated for this limit in this calculation, as none of the 57 DOE
SNF isotopes have lens of the eye DCFs given in either Federal Guidance Report 11 (Eckerman,
et al. 1988) or Federal Guidance Report 12 (Eckerman, K. F., and Ryman, J. C. 1993). In the two
Federal Guidance reports only Kr-83m (an isotope not contained in any DOE SNF) has a lens
of the eye DCF (Eckerman, et al. 1988, p. 182).

e Skin & Extremities. The dose to the skin and extremities is only due to the air submersion dose
pathway.

The TEDE and CDEs+DDE dose measures then can be expressed, ignoring the ingestion dose
pathway [Assumption 3.1] as

TEDE=CEDE+DDE =Y D" +Y D™ (16)
J J

CDE, +DDE=Y) D" +% D ..  where ks effective or skin a7
J ] .
where
TEDE - total effective dose equivalent [rem]
CEDE - committed effective dose equivalent [rem]
DDE - deep dose equivalent [rem]
CDE, - committed dose equivalent to the k™ organ [rem]

The skin & extremities dose is equal to
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SKIN = ZDJ_M (18)

where
SKIN - dose to the skin & extremities [rem]
2.3 TREATMENT' OF DOSE CONVERSION FACTORS

The inhalation DCFs used in this calculation are taken from Federal Guidance Report 11 (Eckerman
et al. 1988). The inhalation DCF of an isotope is dependent in part on its chemical form. This
dependence is accounted for by the lung clearance class (D — daily, W — Weekly, Y — Yearly) used
to evaluate the DCF of a given isotope. Some isotopes have only one lung clearance class, others
have multiple lung clearance classes. For isotopes with multiple lung clearance classes, the lung
clearance class that yields the highest DCF is assumed on a per organ basis [ Assumption 3.4]. For
example, Pu-238 (which has W- and Y-clearance classes) has the highest lung inhalation DCF for
the Y-clearance class, while all of the other organs have the highest inhalation DCF for the W-
clearance class [Assumption 3.4].

DOE SNF isotopes that have lung clearance classes other than or in addition to D, W, and/or Y are
(Eckerman et al. 1988):

H-3 —water vapor

C-14 — organic., CO, and CO,,
Ni-59 — daily, weekly, and vapor
Ni-63 — daily, weekly, and vapor

Nickel, being a metal, is in the vapor phase only at temperatures well-above ambient. As there are
no events postulated in the Preliminary Design Basis Event Calculations for the Monitored Geologic
Repository (CRWMS M&O 1998) in which temperatures well-above ambient occur, it is not
anticipated that nickel isotopes in any potential source term will be in the vapor phase. Hence, only
daily and weekly lung clearance classes are considered [Assumption 3.4].

The air submersion DCFs used in this calculation are taken from Federal Guidance Report 12
(Eckerman and Ryman 1993).

The inhalation DCFs from Eckerman et al. (1988) account for the presence of short-lived daughter
products; however, the air submersion DCFs from Eckerman and Ryman (1993) do not. For
example, the inhalation DCF for Cs-137 accounts for the presence of Ba-137m (Cs-137 has a DCF
listed for it, while Ba-137m does not); however, separate air submersion DCFs are listed for each
isotope.
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Using

the radioactive decay product data in Table A.1 of Eckerman and Ryman (1993), four DOE

SNF isotopes are identified as having a short-lived (half-life < 2 hours) daughter product (see
Attachment XI). The total air submersion DCF from the parent/daughter pair is then

where

DCF ;" = DCF;""7™ 4 f x DCF - dmeher (19)
DCF;* - total air submersion DCF for the j* organ [(rem m®)/(Ci s)]
DCFperent - air submersion DCF for the j® organ from the parent isotope
[(rem m*)/(Ci 8)] -
DCFjo-dmstter - air submersion DCF for the j™ organ from the daughter isotope
[(rem m*)/(Ci s)]
f - fraction of the parent isotope that decays to the daughter isotope [-]

The total air submersion DCFs for Ac-227, Cs-137, Ru-106, and Sn-126 are calculated in
Attachment XI.

3. ASSUMPTIONS

The following assumptions are used in this calculation.

3.1

3.2

33

Only inhalation and air submersion doses are considered in this calculation; the potential
doses from ingestion, water immersion, and contaminated soil are ignored.

Basis:; This assumption implies that these doses are negligible in comparison to the combined
inhalation and air submersion dose and/or the receptors at the assumed site boundary are
evacuated shortly after the postulated event, thus precluding these source term pathways.

This assumption is used in Section 2.2. !

In calculating the fraction of inventory at-risk, it is assumed that all of the canisters of a given
fuel type have the same isotopic composition.

Basis: If the isotopic data are not sufficiently skewed to adequately account for variation in -

the isotopic composition of a given fuel type this assumption is non-conservative. Uncertainty
analysis needs to be performed to determine the effect of non-homogenous isotopic
composition on the calculation results.

This assumption is used in Section 2.1.

The dose receptor is assumed to be at a distance of 5 km from any postulated DBE source
term release (YMP 1999, Section 3.3.J).
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3.5

3.6

3.7

3.8

Basis: Monitored Geologic Repository Requirements Document (YMP 1999).
This assumption is used in Section 5.2.2.

For isotopes with multiple clearance classes, the lung clearance class that yields the highest
inhalation DCF is assumed on a per organ basis. An exception to this assumption are nickel
isotopes, where the vapor phase lung clearance class is not considered, as vapor-phase nickel
is not expected to be present in the potential accident source terms, based on the accidents
described in “Preliminary Design Basis Event Calculations for the Monitored Geologic
Repository” (CRWMS M&O 1998).

Basis: This assumption maximizes the calculated inhalation doses.
This assumption is used in Attachments III to VIII, and X.

It is assumed that the Deep Dose Equivalent is equal to the effective dose equivalent from air
submersion, and that the external dose contribution from water immersion and contaminated
soil is negligible. '

Basis: This assumption implies that these doses are negligible in comparison to the combined
inhalation and air submersion dose and/or the receptors at the assumed site boundary are
evacuated shortly after the postulated event, thus precluding these source term pathways.

This assumption is used in Section 2.2.
It is assumed that the ARFxRF for stable metal/intact DOE SNF is equal to 8.0E-07.

Basis: This assumption is based on information given for SNF in the Nuclear Fuel Cycle
Accident Analysis Handbook (NRC 1998, p. 3-9).

This assumption is used in Section 5.2.

IfHEPA. filtration is not credited a leak path factor (LPF) of 1.0 is conservatively used in this
calculation.

Basis: Using an LPF of 1.0 implies taking no credit for source term reduction mechanisms
such as gravitational settling or operation of the Waste Handling Building ventilation system
(i.e., HEPA filtration of the source term before it is released to the environment). This is a
bounding assumption.

This assumption is used in Section 2.1.1 and Attachments III to VIII, and X.

A Damage Ratio (DR) of 1.0 is conservatively assumed for this analysis.
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Basis: A damage ratio of 1.0 is a conservatively bounding value.
This assumption is used in Section 2.1.1, and Attachments III to VIII, and X.

3.9 The Co-60 and Fe-55 (crud) assembly surface activity for CSNF is bounding for DOE SNF.
Basis: The Co-60 and Fe-55 assembly surface activity is proportional to the fuel burmup. Since
CSNEF has higher burnup in comparison to DOE SNF (LMITCO 1999, p. 2), it is expected the
CSNF would bound the Co-60 and Fe-55 assembly surface activity of DOE SNF.

This assumption is used in Section 2.1.2.

3.10 In the calculation of the bounding crud inventories the CSNF assembly uranium inventory is
assumed to be equal to the assembly Heavy Metal inventory.

Basis: The CSNF MTU per assembly has to be equal to or less than the MTHM per assembly
(MTU is a subset of MTHM). Therefore using the MTU per assembly to calculate the Curie
inventories per MTHM yields a result equal or greater than that if the actual MTHM per
assembly values were used.

This assumption is used in Section 2.1.2.

4. USE OF COMPUTER SOFTWARE AND MODELS

4.1 SCIENTIFIC AND ENGINEERING SOFTWARE

-No scientific and engineering software, as defined by AP-S1.1Q, Software Management, are used

in this analysis.
4.2 SOFTWARE ROUTINES AND MACROS
4.2.1 Documentation of Information Required by AP-SL.1Q
Software routines and macros, as defined by AP-SI.1Q, are used in this analysis — specifically, an
Excel workbook. The procedure requires documentation of the following information regardmg the
workbook and macro:
o A listing of the version and any subsequent changes to the software:
The workbook has no specific version; it is explicitly coupled with this analysis and
its documentation. No changes can be made to the workbook without a revision of

this analysis document, or the production of a separate calculation that documents the
changes.

» The version identification of the application the routine or macro was developed in:
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The workbook was developed in Excel 97 SR-2 under the Windows 95 operating
system on a PC platform.

o Documentation that the workbook and macro provide correct results for a specified range
of input parameters.
The checking process provides venﬁcatlon that the results documented in
Attachments ITI-XT are correct for the input data contained therein.

e The installation and checkout steps performed upon first use of the software routine or
macro on a new platform, operating system, or new user’s location:
The workbook has only been developed to function under Excel 97 on a PC platform
with the Windows 95 operating system. Execution of the workbook under a different
version of Excel, on a different computing platform, and/or with a different operating
system may impact the veracity of their results.

4.2.2 Workbook and Macro Overview Information

The Excel workbooks DOE SNF per Canister Source Term and Dose Calculations (Attachments
III to VIII) contains the following spreadsheets. Note that a separate workbook exists for each fuel
evaluated:

e Fuel Data: Contains the isotopic inventory of the DOE SNFs that are being evaluated,
including crud isotopes (see Attachment IX). The specific fuel that is evaluated is denoted
by an “x” in the row “evaluated fuel.” These data are copied to column 10.

e Parameters: Contains the ARF, RF, and LPF data for the DOE SNF fuel types and fuel
conditions that are evaluated in this calculation. The ARF, RF, and LPF data that correspond
to the fuel being evaluated are copied to the “Released Fractions Used in this Calculation™
table. )

The spreadsheet also contains the breathing rate, ground -level dispersion factor, and Sv/Bq
to rem/Ci conversion factor.

¢ Inhalation DCFs: Contains inhalation DCFs from Eckerman et al. (1988).

e Air Submersion DCFs: Contains air submersion DCFs from Eckerman and Ryman (1993),
modified to account for implicit daughter products (see Attachment XI).

e ST Calc - no HEPAs: The isotopic inventory for the evaluated fuel is copied into column
2 from the fuel data spreadsheet. The fraction of the total fuel inventory that is involved in
the DBE (fInv) is calculated in column 3. The ARF and RF are copied to columns 4 and 5
based on the fuel type, fuel condition, and isotope material type. LPF is copied to column 6,
based on the HEPA filter status (yes/no) and the isotope material type.
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Equations (1) and (2) are used to calculate the source term released to the environment and
the respirable source term released to the environment in columns 7 and 8. Note that a
bounding DR of 1.0 is used in the source term calculation [Assumption 3.8].

e ST Calc - HEPAs:. The isotopic inventory for the evaluated fuel is copied into column 2
from the fuel data spreadsheet. The fraction of the total fuel inventory that is involved in the
DBE (fInv} is calculated in column 3. The ARF and RF are copied to columns 4 and 5 based
on the fuel type, fuel condition, and isotope material type. LPF is copied to column 6, based
on the HEPA filter status (yes/no) and the isotope material type.

Equations (1) and (2) are used to calculate the source term released to the environment and
the respirable source term released to the environment in columns 7 and 8. Note that a
bounding DR of 1.0 is used in the source term calculation [Assumption 3.8].

¢ Inhalation Doses — no HEPAs: Inhalation doses are calculated using Equation (14) with the
unfiltered respirable source term released to the environment (as calculated in ST calc — no
HEPAs spreadsheet) the inhalation DCFs (from the Inhalation DCFs spreadsheet), and the
atmospheric dispersion factor and breathing rate (from the Parameters spreadsheet).

e Air Submersion Doses — no HEPAs: Air submersion doses are calculated using Equation
(15) with the unfiltered source term released to the environment (as calculated in ST calc —
no HEPASs spreadsheet) the inhalation DCFs (from the Air Submersion DCFs spreadsheet),
and the atmospheric dispersion factor (from the Parameters spreadsheet).

¢ Inhalation Doses — HEPAs: Inhalation doses are calculated using Equation (14) with the
HEPA-filtered respirable source term released to the environment (as calculated in ST calc
—HEPASs spreadsheet) the inhalation DCFs (from the inhalation DCFs spreadsheet), and the
atmospheric dispersion factor and breathing rate (from the Parameters spreadsheet).

e Air Submersion Doses -HEPAs: Air submersion doses are calculated using Equation (15)
with the HEP A-filtered source term released to the environment (as calculated in ST calc —
HEPASs spreadsheet) the inhalation DCFs (from the inhalation DCFs spreadsheet), and the
atmospheric dispersion factor (from the Parameters spreadsheet).

¢ Final Results: The inhalation and air submersion doses for the gonad, breasts, lung, red
marrow, bone surface, thyroid, remainder, whole body, and skin are copied from the
respective “no HEPAs” and “HEPAs” spreadsheets.

The inhalation whole body dose (CEDE) is added to the whole body air submersion dose
(DDE) to calculate the TEDE, as per Equation (16).

The highest inhalation organ dose (highest CDE) is identified and the whole body air
submersion dose (DDE) is added to it, as per Equation (17). -
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TEDE and CDE+DDE: The TEDE and highest CDE+DDE isotopic doses for both the “no
HEPAs” and “HEPAs” case are copied to this spreadsheet. These data are used in the
Importance calculations.

Importance: Calculates the contribution to the total dose (both TEDE and highest
CDE+DDE) for each material type (e.g., particulate, cesium, gas, and crud).

The Excel workbook Crud Inventory Calculations contains the following spreadsheets (see
Attachment IX):

sorted fuels: DOE SNF data (SNFID, fuel name, fuel matrix, fuel condition, MTHM, and
number of canisters) are taken from NSNFP (1999). The MTHM per canister is calculated
for each fuel. Then the fuels are sorted by fuel matrix, fuel condition, and by MTHM per
canister in descending order. The fuel in each group with the hxghest MTHM per canister is
denoted by boldface type.

bounding crud inventories: The bounding MTHM per canister for each fuel group (taken
from the sorted fuels spreadsheet) is multiplied by the Curies per MTHM for Co-60 and
Fe-55 (see Section 2.1.2). '

The Excel workbook Navy SNF per Canister Dose Calculations contains the following
spreadsheets (see Attachment X):

Input Parameters: Column 2 contains the source term released from a single canister (Navy
1999). The unfiltered and HEPA filtered source terms released to the environment is
calculated in columns 3 and 4.

The spreadsheet also contains the HEPA filtration LPF, breathing rate, ground-level
dispersion factor, and Sv/Bq to rem/Ci conversion factor.

Inhalation DCFs: Contains inhalation DCFs from Eckerman et al. (1988).

Air Submersion DCFs: Contains air submersion DCFs from Eckerman and Ryman (1993),
modified to account for implicit daughter products (see Attachment IX).

Inhalation Doses — no HEPAs: Inhalation doses are calculated using Equation (14) with,
the inhalation DCFs (from the Inhalation DCFs spreadsheet), and the unfiltered respirable
source term released to the environment, the atmospheric dispersion factor, and breathing
rate (from the Input Parameters spreadsheet).

Air Submersion Doses — no HEPAs: Air submersion doses are calculated using Equation
(15) with the inhalation DCFs (from the Air Submersion DCFs spreadsheet), and the
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unfiltered source term.released to the environment and the atmospheric dispersion factor
(from the Input Parameters spreadsheet).

¢ Inhalation Doses — HEPAs: Inhalation doses are calculated using Equation (14) with, the
inhalation DCFs (from the Inhalation DCFs spreadsheet), and the HEPA-filtered respirable
source term released to the environment, the atmospheric dispersion factor, and breathing
rate (from the Input Parameters spreadsheet).

® Air Submersion Doses ~HEPAs: Air submersion doses are calculated using Equation (15)
with the inhalation DCFs (from the Air Submersion DCFs spreadsheet), and the HEPA-
filtered source term released to the environment and the atmospheric dispersion factor (from
the Input Parameters spreadsheet).

¢ Final Results: The inhalation and air submersion doses for the gonad, breasts; lung, red
marrow, bone surface, thyroid, remainder, whole body, and skin are copled from the
respective “no HEPAs” and “HEPASs” spreadsheets.

The inhalation whole body dose (CEDE) is added to the whole'body air submersion dose
(DDE) to calculate the TEDE, as per Equation (16).

The highest inhalation organ dose (highest CDE) is identified and the whole body air
submersion dose (DDE) is added to it, as per Equation (17).

The Excel workbook DCFs for Parent-Implicit Daughter Products contains the following
spreadsheets (see Attachment XT):

¢ isotope list: Contains a listing of the DOE SNF isotope parent and daughter product half-
lives and decay fractions. The isotopes that meet the implicit daughter product criteria (see
Section 2.3) are denoted by boldface type.

e calculation: Contains the total air submersion DCF calculations (see Section 2.3) for the .
isotopes identified as having implicit daughter products.

4.3 MODELS

No models, as defined by AP-SI.1Q, are used in this analysis.
S. CALCULATION

5.1 CALCULATION DESCRIPTION

The calculations, as described by the methods in Section 2, are performed in the following Excel
workbooks:
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DOE SNF per Canister Source Term and Dose Calculations
DOE SNF per Canister Crud Inventory Calculations

Navy SNF per Canister Dose Calculations '

DCFs for Parent-Implicit Daughter Isotopes Calculations

The DOE SNF per Canister Source Term and Dose Calculations are performed on six DOE
SNFs:

HWCTR (U/TH) [112]

ALUM CLAD SNF [411]
Shippingport PWR Core II [193]
Saxton (MOX) [787]

EBWR (U Metal) LEU [64]

N Reactor [147]

The workbooks for these calculations are located in Attachments III through VIII.

The bounding crud inventory associated with each fuel group (i.e. fuel matrix and fuel condition)
is calculated in the Excel workbook DOE SNF per Canister Crud Inventory Calculations (see
Attachment IX).

Per Canister dose calculations for Navy SNF are performed in Navy SNF per Canister Dose
Calculations (see Attachment X).

The determination and calculation of implicit daughter products that contribute to the air submersion
DCFs are performed in DCFs for Parent-Implicit Daughter Isotopes Calculations (see
Attachment XI).

The input parameters used in the calculations are given in Section 5.2.
5.2 INPUT PARAMETERS

521 Inhalation and air submersion DCFs are taken from Federal Guidance Report 11 and
Federal Guidance Report 12, respectively. The DCFs used in this analysis are listed in
Attachments III-VIII, and X. The Sv/Bq to rem/Ci unit conversion factor is taken form
Federal Guidance Report 11.

Basis: Eckerman et al. (1988), Table 2.1, pp. 121-153, Eckerman and Ryrhan (1993),
Table IIL.1, pp. 57-73, and Eckerman et al. (1988), p. 121.

Data Status: Accepted. These input parameters are accepted data based on their existence
as established fact, as defined by Procedure AP-SII1.2Q, Qualification of Unqualified
Data and Documentation of Rational for Accepted Data. DCFs produced by the
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5.2.2

523

524

525

Environmental Protection Agency (EPA) are generallih accepted by the scientific and
engineering community and found to be technically defensible by those using it.

The atmospheric dispersion factors are based on Yucca Mountain site-specific data
obtained from the Environmental Field Program (CRWMS M&O 1999b). The values
were calculated using the equations prescribed in Regulatory Guide 1.145 (NRC 1982).
An atmospheric dispersion factor of 4.68E-05 sec/m’ is used in the dose calculations for
the assumed 5-km dose receptor. :

Basis: CRWMS M&O (1999b), p. 4.
Data Status: Unqualified.

An adult breathing rate of 3.33E-04 m*/s (20 liters/min) is used for all dose calculations.
This is based on the Reference Man breathing rate established in ICRP (1975). This
breathing rate is based on the volume intake of air for “light activity” and is considered
to be appropriate for DBE accident scenarios resulting in short-term (< 8-hour) exposures
to the public at the assumed 5-km site boundary.

Basis: ICRP (1975), p 346.

Data Status: Accepted. This input parameter is accepted data based on its existence as
established fact, as defined by Procedure AP-SIIL.2Q, Qualification of Unqualified Data
and Documentation of Rational for Accepted Data. Information produced by the ICRP
regarding radiological dose calculations is generally accepted by the scientific and
engineering community and found to be technically defensible by those using it.

DOE SNF inventory information is provided by the National Spent Nuclear Fuel Program
(NSNEFP). A listing of that information used in this calculation are given in the “Fuel
Data” spreadsheet of Attachments III through VIIL

Basis: LMITCO (1999) and NSNFP (1999).
Data Status: Unqualified.

Isotope decay products, half-lives, and decay fractions are taken from Table A.1 of
Eckerman and Ryman (1993).

Basis: Eckerman and Ryman (1993), Table A.1, pp. 197-211.

Data Status: Accepted. These input parameters are accepted data based on their existence
as established fact, as defined by Procedure AP-SIIL.2Q, Qualification of Unqualified
Data and Documentation of Rational for Accepted Data. Isotope information produced
by the EPA are generally accepted by the scientific and engineering community and
found to be technically defensible by those using it.
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526 The Navy SNF source term is taken from Navy (1999), p.2.

Table 1. Navy SNF Source Term

Isotopes Curies released per canister
Am-241 1.30E-07
C-14 ' 2.62E-03
Co-58 8.84E-02
Co-60 2.40E-01
Cs-137 1.03E-04
Fe-55 4.40E-01
Fe-59 1.28E-03
Mn-54 1.49E-02
Nb-94 5.24E-05
Nb-95 1.95E-03
Ni-63 7.82E-02
Pu-239 1.04E-07
Pu-240 1.04E-07
Pu-241 7.60E-06
Sr-80 2.06E-04
Zr-95 1.70E-03

Basis: Navy (1999), p.2

Data Status: Accepted. This input is accepted based on it being deemed appropriate by
the provider for establishing surface facility design requirements (Navy 1999, p.3).
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527 ARFs and RFs for DOE SNF.

Table 2. ARFs and RFs for DOE SNF

DBE group DBE group .
fuel matrix fuel condition Material Type ARF RF Note.
particulate 2.0E-04 4.0E-03
- gas 0.3 1.0
Stable Metals Intact cesium 2 OE-04 10 _ 1,23
crud 1.0 0.3
particulate 5.0E-03 0.4
” gas 0.3 1.0
Stable Metals Not Intact cesium 5.0E-03 40 2,3
crud 1.0 0.3
particulate 2.25E-03 1.0
gas 0.3 1.0 . .
Non Metals Intact cesium 2 25E-03 1.0 2,3
crud 1.0 0.3
particulate 5.0E-03 0.4
gas 0.3 1.0
Non Metals Not Intact cesium 5.0E-03 10 2,3
crud 1.0 0.3
particulate 1.0E-03 1.0
gas 0.3 1.0
Other Intact cesium 1.0E-03 1.0 2.3
crud 1.0 0.3
particulate 5.0E-03 04
gas 0.3 1.0 )
Other Not Intact cesium. . 5.0E-03 10 2,3,4
crud 1.0 0.3
Notes:

1. The ARF and RF values for Stable Metals/Intact particulate material is taken from
NUREG/CR-6410 (NRC 1998), p. 3-9 [Assumption 3.6].

2. The ARF and RF values for gases, crud, and cesium are taken from CRWMS M&O (1999a).

3. The greater of the ARF and RF values for gases, cesium, and crud in CRWMS M&O (1999a)
and the fuel group ARF and RF values in LMITCO (1999) and NSNFP (1999) are used for
gases, cesium, and crud.

4. Since the current DOE SNF data set does not differentiate between fuel that under goes
complete oxidation or is in powder form, the bounding ARF/RF combination for the powder
form (ARF x RF = 2.0E-03) is used for Other/Not Intact fuel particulate and cesium material

types.

Basis and Data Status:
LMITCO (1999), Unqualified
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NSNFP (1999), Unqualified
NRC (1998), Accepted
CRWMS M&O (1999a), Unqualified.

528 A single-stage HEPA filter has, by definition, an efficiency of no less than 99.97%
(Burchsted, et al. 1978, page 9). Hence a mitigation factor of 3.0E-04 can be applied to
all non-gaseous/non-volatile (e.g., particulate) radionuclide releases that are drawn
through the exhaust HEPA filters by the WHB HVAC system.

Basis: Burchsted, et al. 1978, page 9.

Data Status: Accepted. This input parameter is accepted data based on its existence as
established fact as defined by Procedure AP-SIIL.2Q, Qualification of Unqualified Data
and Documentation of Rational for Accepted Data. This definition of HEPA filter
efficiency is generally accepted by the scientific and engineering community and is
found to be technically defensible by those using it.

529 CSNF fuel assemblies have the following surface areas and uranium inventories:

Assembly Surface Area: PWR = 353,536 cm*/assembly
BWR = 111,235 cm*/assembly

Assembly Uranium Inventory: PWR = 0.464 MTU/assembly
BWR =0.196 MTU/assembly

Basis: CRWMS M&O (1996), pp. 7-8.

Data Status: Unqualified.
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6.1 DOSE CALCULATION RESULTS

6. RESULTS

The offsite dose results from the calculations in Attachments ITI to VIII, and Attachment X are
shown in Tables 3 and 4.

Table 3. Offsite Dose Results for Source Terms Released Directly to the Environment.

highest of . Lens of the

Fuel Fuel Type Cof\léﬁlion -{Ezﬁ CDEs + DDE [f:fl'r:] Eye

[rem] " [rem]
HWCTR (U/TH) [112] f;i‘:: intact | 429E-02 | 4.52E-01 | 6.25E-04 nc
ALUM CLAD SNF stable . .
[411) metal not intact | 1.64E+00 2.41E+01 1.02E-03 nc
Shippingport PWR | o metal | intact | 1.44E+01 | 2.50E+02 | 8.35E-03 nc
Core 11 [193]
Saxton (MOX) [787] non-metat | notintact | 1.13E+02 1.99E+03 9.36E-03 nc
;ﬁ;’VR (UMeta) LEU | jther | intact |2.58E+01| 4.46E+02 | 2.00E-02 nc
N Reactor [147] other not intact | 4.30E+01 7.30E+02 4.58E-02 nc
Navy SNF - - 8.72E-04 4.96E-03 7.05E-06 ne

nc: not calculated (see Section 2.2)

Table 4. Offsite Dose Results for HEPA-Filtered Source Terms Released to the Environment.

highest of . Lens of the

Fuel Fuel Type Coi‘é‘;:on }52]‘]5 CDEs + DDE [‘?:r':] Eye

[rem] [rem]
HWCTR (U/TH) [112] f;itt’: | intact | 4.32E-04 | 5.18E-04 | 2.32E-04 ne
ALUM CLAD SNF stable .
[411] metal not intact | 2.28E-02 2.78E-02 7.86E-04 nc
Shippingport PWR ] . :
Core Il [193] non-metal intact 1.42E-02 8.41E-02 1.60E-03 nc
Saxton (MOX) [787] non-metal | not intact | 2.85E-01 8.29E-01 5.58E-03 nc
éﬁ‘]’VR (UMeta LEU | jther | intact | 1.99E-02 | 145E-01 | 6.18E-04 nc
N Reactor [147] other not intact | 8.18E-02 2.82E-01 1.59E-03 nc
Navy SNF - -- 3.13E-07 1.54E-06 2.90E-09 nc

nc: not calculated (see Section 2.2)

The contribution of the different inventory materials (e.g., particulate, gas, cesium, and crud) to the
total dose of the fuels evaluated is shown in Table 5.
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Table 5. Relative Contribution of DOE SNF Isotopé Material Types to Total Dose Measures.

no HEPAs HEPAs
Fuel Fuel Type |Fuel Condition| material type | fractionof | raction of | fractionof | fractionof
TEDE [ highest of TEDE [ highest of
CDEs+DDE [-] CDEs+DDE [
gas 1.48E-04 1.25E-05 1.47€-02 1.00E-02
particulate |  5.82E-01 9.88E-01 1.73E-02 2.59E-01
: tabi inta

HWCTR (UTH) [112] stable metal ntact cesium | 9.626-03 8.33E-04 9.56E-01 7.276-01
crud 4.08E-01 1.07E-02 1.22E-02 2.81E-03

gas 8.43E-06 4.00E-07 6.06E-04 4.25E-04

) particulate | 9.82E-01 9.99E-01 2.12E02 2.60E-01

JALUM CLAD SNF [411 stable metal not intact

SNF [411] ° f cesium | - 1.36E-02 8.53E-04 9.78E-01 7.40E-01 '

crud 4.36E-03 8.24E-05 9.40E-05 2.14E-05

gas 7.02E-06 3.07E-07 712E.03 9.12E.04

) , particulate | 9.78E-01 1.00E+00 2.98E-01 8.02E-01

hi rt PWR Core 1l {193 -metal

Shippingpo (193]} non-m intact cesium 6.79E-04 3.60E-05 6.80E-01 1.07E-01
. crud 2.09E-02 3.34E.04 6.37E-03 2.98E-04

gas 1.356-06 5.20E.08 5.36E.04 1.25E-04

, particulate | 9.97E-01 1,00E+00 1.19E-01 7.21E-01

OX) [78 non-metal not intact

Saxton (MOX) [787] : cesium 2.22E-03 1.16E-04 8.81E-01 2.79E-01
crud 1.22E03 1.92E-05 1.45E-04 1.30E-05

gas 1.43E-08 5.61E-08 1.85E-03 1.73E-04

) particulate | _ 9.66E-01 9.99E-01 3.76E-01 9.22E01

R (U Metal) LEU [64 th t

EBWR (U Metal) LEU [64] oter intac! cesium 4.70E-04 2.50E-05 6.10E-01 7.70E-02
crud 3.36E-02 5.38E-04 1.30E-02 4.96E-04

gas 8.00E.07 2.84E.08 4.20E-04 7.34E.05

. particulate | _ 9.52E-01 9.99E-01 1.50E-01 7.75E-01

N Reactor [147] other not intact cesium 1.60E-03 8.69E-05 8.42E-01 2.25E-01
crud 4.60E-02 751E-04 7.25E-03 5.82E-04

CAL-WPS-SE-000004 REV 00 24 September 1999




6.2 DISCUSSION OF UNQUALIFIED/UNCONTROLLED/UNCONFIRMED INPUT

The assumption of a 5,000 m site boundary is not verified. If the site boundary is closer than 5000
m the offsite doses will increase.

The airborne dispersion factor is based on meteorological data contained in the M&O Technical Data
Management System (TDMS) database. Data in the TDMS are currently considered unqualified.

The DOE SNF fuel information (e.g. isotopic composition, number of canisters, ARFs, RFs) is
unqualified. A change in this information will result in a change in the offsite dose.

The assumption that a DOE SNF fuel inventory that is comprised of more than one canister has its
isotopic composition uniformly distributed in the canisters is unqualified. If the isotopes are not
uniformly distributed the DOE SNF offsite doses will increase. '

Assumptions regarding the impact of dose pathways other than inhalation and air submersion on the
offsite dose are not verified. If the other dose pathways (e.g. ingestion, water submersion,
contaminated soil) are important relative to the inhalation and air submersion pathways, the offsite
dose will increase.
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7.- ATTACHMENTS

Attachment I - Document Input Record Sheets (DIRs)

AttachmentII - Acronyms and Abbreviations

Attachment Il - Calculations for HWCTR (U/TH) [112] DOE SNF
Attachment IV - Calculations for ALUM CLAD SNF [411] DOE SNF
AttachmentV - Calculations for Shippingport PWR Core'II [193] DOE SNF
Attachment VI - Calculations for Saxton (MOX) [787] DOE SNF
Attachment VII - Calculations for EBWR (U Metal) LEU [64] DOE SNF
Attachment VIII - Calculations for N Reactor [147] DOE SNF

Attachment IX - DOE SNF Crud Calculations

Attachment X - Calculations for Navy SNF

Attachment XI - Identification of Isotopes with Short-Lived Daughter Products and the

Calculaﬁon of Their Total Air Submersion DCF
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submersion dose and/or the receptors assumption implies that
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Attachment I1

ACRONYMS AND ABBREVIATIONS

ARF airborne release fraction

AP administrative procedure

BWR boiling water reactor

CDE committed dose equivalent

CEDE committed effective dose equivalent
CFR code of federal regulations

CRWMS civilian radioactive waste management system
CSNF commercial spent nuclear fuel

DBE design basis event

DCF dose conversion factor

DDE deep dose equivalent

DOE U.S. Department of Energy

DR damage ratio

EPA Environmental Protection Agency

FR Federal Register

HEPA high efficiency particulate air

ICRP International Commission on Radiological Protection
LMITCO Lockheed Martin Idaho Technologies Company
LPF leak path factor

M&O management and operating

MGR monitored geologic repository
MTHM metric tons heavy metal

MTU metric tons uranium

NRC U.S. Nuclear Regulatory Commission
NSNFP National Spent Nuclear Fuel Program
PWR pressurized water reactor

RF respirable fraction

SNF spent nuclear fuel

TBD to be determined

TBV to be verified

TDMS technical data management system
TEDE total effective dose equivalent

YMP Yucca Mountain Project
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Attachment IT1

Calculation for HWCTR (U/TH) [112] DOE SNF

L
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DOE SNF per Canister Source Term and Dose Calculations.xls

Fuel Data

evaluated fuel X evaluated fuel
fusl type stable metal| stable metal non-metal non-metal other other stable metal
candition intact not intact infact not intact intact not intact intact
HIPPINGPORT EBWR (U ;
HWCTR |ALUMCLAD| PWRCOREIl | SAXTON | METAL)LEU |N REACTOR HWCTR (U/TH)
fuel name (UTH) {112}] SNF [411) [193] (MOX) [787] [64) [147] [112]
# of canisters 017 [ 100 24.00 1.00 10.50 194.95 0.17
Isatopes material type Curies (entire fuelinventory) Curies
Ac-227 P 9.27E-08 | 2.81E-07 1,.24E-02 1.33E05 3.38E05 1.03E-02 9.27E-09
Am-241 P 1.22E-01 | 251E+01 7.61E+04 6.45E+03 | 1.63E+04 2.80E+05 1.22E-01
Am-242m P 8.67E05 | 9.69E-03 1.18E+02 1.07E+01 | 2.71E+01 7.96E+00 8.67E05
[Am-243 P 2.85E-04 | 2.40E-02 3.38E+02 2.83E+01 | 7.18E+01 4.10E+01 2.85E04
C-14 P 1.00E-08 | 1.177E05 1.53E+00 1.81E+00 | 4.58E+00 3.63E+02 1.09E-06
Cd-113m [ 6.32E-02 | 7.25E-01 0.00E+00 250E+01 | 6.56E+01 0.00E+00 6.32E-02
CL38 P 251630 | 0.00E+00 0.00E+00 2.36E-02 5.06E-02 |- 0.00E+00 2.51E-30
Cm-242 P 2.62E04 | 8.00E-03 0.00E+00 B.79E+00 | 2.23E+01 0.00E+00 2.62E-04
Cm-243 P 4.52E-05 | 3.20E03 0.00E+00 | 1.60E+01 | 4.06E+01 0.00E+00 452E05
Cm-244 P 9.84E03 | 4.27E-01 3.16E+04 0.20E+02 | 2.36E+03 2.44E+03 8.94E-03
Cm-245 P 5.84E-07 | 1.33E-05 5.82E+00 2.12E-01 5.37E-01 5.13E-01 5.84E-07
Cm-246 P 3.90E-08 | 9.83E-D7 9.88E-01 4.28E-02 1.08E-01 6.79E-02 3.90E-08
Cm-247 P 417E-14 | 0.00E+00 1.12E-07 2.83E-07 4.17E-14
Co-80 P 7.30E-03 | 1.81E09 1.10E+04 2.12E+01 | 5.38E+01 4.75E402 7.30E-03
Cs-134 c 9.30E+01 | Z.05E+02 3.63E+03 1.24E+01 | 3.13E+01 1.63E+02 9.30E+01
Cs-135 C 6.56E-04 1.24E-02 6.19E+00 6.65E-01 1.69E+00 4.00E+01 6.56E-04
Cs-137 C 549E+02 | B.80E+03 2.07E+06 1.00E+05 | 2.53E+05 5.34E+06 5.40E+02
Eu-154 P 1.57E+01 | 9.08E+01 0.00E+00 1.84E+03 | 4.67E+03 0.00E+00 1.57E+01
Eu-155 P 7.A47EY00 | 2.81E+01 0.60E+00 1.92E+02 | 4.86E+02 0.00E+00 7 47E+00
Fo-55 P 1.20E+00 | 0.00E+00 0.60E+00 1.76E-01 4.456-01 0.00E+00 1.20E+00
H3 G 2.0ZE+00 | 261E+01 5.08E+03 292E+02 | 7.41E+02 1.03E+04 2.02E+00
129 G 1.44E-04 | 2.54E-03 7.20E-01 6.09E02 1.54E-01 3.29E+00 1.44E-04
Kr-85 G 54BE+01 | 6.45E+02 5.07E+04 2.50E+03 | 6.56E+03 1.53E+05 5.46E+01
Nb-93m P 2.82E03 | 4.96E-02 5.72E+01 2.82E+00 | 7.15E+00 4.64E402 2.82E03
Nb-94 P 1.37E07 | 4.96E-08 0.00E+00 5 18E-02 1.31E-01 6.71E05 137607
Ni-59 P 2.43E04 | 0.00E+00 0.00E+00 4.01E-02 1.02E01 2.03E+01 2.43E04
Ni-63 P 3.80E02 | 0.00E+00 8.04E+04 442E+00 | 1.12E+01 2.21E+03 3.69E02
Np-237 P 182E03 | 1.00E-02 7.06E+00 6.46E-01 1.64E+00 3.87E+01 1.82E-03
|L°-231 P 9.79E-08 | 1.88E-0B 1.15E-02 3.02E-05 7.65E-05 1.38E-02 9.79E-08
Pb-210 P 1.04E-10 | 1.44E-11 2.71E-06 5.13E-08 1.30E-07 7.52E-08 1.04E-10
Pd-107 P 0.52E-05 | 2.35E-03 1.85E+00 2.14ED1 5.42E-01 7.46E+00 9.52E-05
Pm-147 P 4.86E+02 | 2.47E+03 0.00E+00 9.36E+01 2.37E+02 0.00E+00 4.86E+02
Pu-238 P 7.65E+02 | 2 20E+01 8.02E+04 5.66E+02 | 1.18E+04 6.37E404 7.65E+02
Pu-230 P 1.66E+01 | 1.40E+01 7.55E+03 9.81E+01 2.05E+03 1.23E+05 1.59E+01
Pu-240 P 9.08E+00 | 1.07E+01 1.13E+04 1.70E+02 | 3.54E+03 7.18E+04 9.08E+00
Pu-241 [ 2.56E+03 | 1.22E+03 1.57E+06 943E+03 | 1.97E+05 2.06E+06 2 56E+03
Pu-242 P 1.35E02 | 1.04E-02 3.73E+01 4.84E-01 1.01E+01 3.46E+01 1.35E-02
Ra-226 P 1.93E-09 | 1.53E-10 6.13E-08 2.48E07 8.22E07 1.15E-03 1.93E-09
Ra-228 P 1.74E13 | 8.44E-12 5.85E-02 2.80E-07 7A1E07 1.03E-08 1.74E-13
Ru-106 P 3.64E+01 | 2.087E+01 1.42E+01 1.17E-03 2.97E-03 3.16E-01 3.64E+01
Sb-125 P 1.20E+01 | 0.00E+00 0.00E+00 1.70E+01 | 4.30E+01 0.00E+00 1.20E+01
Se-79 P 247603 | 6.93E-02 7.69E+00 7.80E-01 2.00E+00 4.48E+01 2.47E-03
Sm-147 P 348E-08 | 8.28E-07 0.00E+00 9.01E-06 2.28E05 0.00E+00 3.48E-08
Sm-151 P 2.16E+00 | 267E+01 2.58E+04 5866402 | 1.4BE+03 8.55E+04 2.16E+00
Sn-126 P 2.21E03 | 2.72E-02 9.72E+00 1.50E+00 | 3.80E+00 7.83E+01 221E-03
Sr-90 P 5.25E+02 | 8.16E+03 1.56E+06 B.87E+04 | 1.79E+05 4.03E+08 5.25E+02
Tc-99 [ 8.07E02 | 1.44E+00 267E+02 251E+01 6.37E+01 1.51E+03 8.07€-02
Th-228 P 3.77E08 | B.08E-10 1.57E-02 4.93E-07 1.03E-05 9.31£-08 3.77E-08
Th-230 P 3.27E04 | 7.96E-08 1.08E-03 8.30E-08 1.75E-04 1.02E-03 3.27E-04
Th-232 P 1.49E-10 | 1.98E-11 5.56E-03 4.58E-08 9.56E-07 1.21E07 1.49E-10
U-232 P 447E03 | 1.11E04 0.00E+00 4.23E-03 8.82E02 0.00E+00 4.47E03
U-233 P 6.56E05 | 1.18E-08 6.07E+00 1.70E-04 3.55E-03 5.71E03 6.56E-05
U-234 P 6.83E+00 | 1.17E-03 5.82E+00 §.70E-02 1.19E+00 4.85E+02 6.83E+00
U-235 P 1.34E-01 8.48E03 6.58E-01 5.12E-03 1.07E-01 1.85E+01 _ 1.34E-01
U-238 P 5.77E-01 3.85E-02 5.50E+00 7.81E02 1.63E+00 7.02E+01 5.77E-01
U-238 P 2.22E03 | 1.04E-02 5.15E+00 9.65E02 | Z.01E+00 3.82E+02 2.22E-03
Z2r-93 P 1.27E-02 | 1.40E-01 3.61E+01 3.72E+00 | 9.42E+00 2.10E+02 1.27€-02
crud (per canister) :
Co-80 {crud) 1.56E+01 | 8.37E+00 2.6BE+02 1.23E+02 | 7.70E+02 1.76E+03 1.56E+01
Fe-55 {crud) 9.85E+01 | 4.01E+01 1.60E+03 7.73E+02 | _4.85E+03 1.11E+04 9.85E+01
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DOE SNF per Canister Source Term and Dose Calculations.xls . ) parameters

Release Fractions

Totafl
Release | HEPA Filter
Material Type ARF RF Fraction LPF
: stable metal/ intact

G 0.3 1.0 3.00E-01 1.0
P 2.00E-04 4.00E-03 8.00E-07 3.00E-04

[+ 2.00E-04 1.0 2.00E-04 1.0

: stable metal/not intact

G 0.3 1.0 0.3 10
P 5.00E-03 0.4 2.00E-03 3.00E-04

[+ 5.00E-03 1.0 5.00E-03 1.0

non-metalintact

G 0.3 1.0 0.3 1.0
P 2.25E-04 1.0 2.25E-04 3.00E-04

[ 2.25E-04 - 1.0 2.25E-04 1.0

non-metal/not Intact .

G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04

C 5.00E-03 1.0 5.00E-03 1.0

other/intact

G 0.3 1.0 0.3 1.0
P 1.00E-03 1.0 1.00E-03 3.00E-04

Cc 1.00E-03 |- 1.0 1.00E-03 1.0

other/not intact

G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04

C 5.00E-03 1.0 5.00E-03 1.0

crud

crud 1.0 0.3 3.00E-01 3.00E-04

HWCTR (U/TH) [112]

stable metal
intact
Release Fractions Used in this Calculation
G 0.3 1.0 0.3 1.0
P 2.00E-04 4.00E-03 8.00E-07 3.00E-04
C 2.00E-04 1.00E+00 | 2.00E-04 | 1.00E+00
crud 1.0 0.3 0.3 3.00E-04
breathing rate 3.33E-04 |[m*3/s]

gound Ievél dispersion factor
distance [m] [x/Q {sec/m*3]
5000 4.68E-05 |99.5% worst-sector

3.70E+12|unit conversion factor
Sv/Bq to rem/Ci
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DOE SNF per Canister Source Term and Dose Calculations.xls ‘ Inhalation DCFs

mhalation DCF's [ov/Bq] ]

Isotopes gonads breast lungs red marrow | bone surface thyroid remainder effective skin
Ac-227 3.96E-04 6.66E-08 1.54E-03 2.57E-03 3.21E-02 3.59E-08 1.47E-03 1.81E-03 0.00E+00
Am-241 3.25E-05 2.87E-09 1.84E-05 1.74E-04 2.17E-03 1.60E-09 7.82E-05 1.20E-04 0.00E+00
Am-242m 3.21E05 1.38E-08 4.20E-08 1.68E-04 2.12E-03 5.84E-10 7.48E-05 1.15E-04 0.00E+00
Am-243 3.26E-05 1.52E-08 1.78E-05 1.73E-04 2.17E-03 8.28E-09 7.74E-05 1.19E-04 0.00E+00 *
C-14 5.64E-10 5.84E-10 5.84E-10 5.84E-10 5.84E-10 5.64E-10 5.864E-10 5.64E-10 0.00E+00
Cd-113m 3.32E-08 3.32E08 | 4.09E07 3.32E-08 3.32E-08 3.32E08 1.30E-08 4.13E-07 0.00E+00
Cl-38 5.04E-10 5.04E-10 4.56E-08 5.04E-10 5.04E-10 5.04E-10 5.36E-10 5.93E-09 0.00E+00
Cm-242 5.70E-07 9.44E-10 1.56E-05 3.90E-06 4.87E-05 941E-10 2.45E-08 4.87E-08 0.00E+00
Cm-243 2.07E-05 6.20E-09 1.94E-05 1.18E-04 1.47E-03 3.83E-09 5.76E-05 8.30E-05 0.00E+00
Cm-244 1.59E-05 1.04E-09 1.83E-05 8.38E-05 1.17E-03 1.01E-09 4.78E-05 8.70E-05 0.00E+00
Cm-245 3.37E-05 6.89E-09 1.80E-05 1.79E-04 2.24E-03 3.68E-09 7.96E-05 1.23E-04 0.00E+00
Cm-246 3.34E-05 4.00E-09 1.82E-05 1.78E-04 2.22E-03 2.26E-09 7.94E-05 1.22E-04 0.00E+00
Cm-247 3.07E-05 2.23E-08 1.67E-05 1.63E-04 2.04E-03 1.45E-08 7.30E-05 1.12E-04 0.00E+00
Co-80 4.76E-09 1.84E-08 3.45E07 1.72E-08 1.35E-08 1.862E-08 3.60E-08 5.91E-08 0.00E+00
Cs-134 1.30E-08 1.08E-08 1.18E-08 1.18E08 1.10E-08 1.11E-08 1.39E-08 1.25E-08 0.00E+00
Cs-135 1.20E-09 1.20E09 1.41E-09 1.20E-08 1.20E-08 1.20E-09 1.20E-09 1.23E-09 0.00E+00
Cs-137 8.76E-09 7.84E-09 8.82E-09 8.30E-08 7.94E-08 7.93E-09 9.12E-09 8.63E-09 0.00E+00
Eu-154 1.17E-08 1.56E-08 7.92E-08 1.06E-07 5.23E-07 7.14E-09 1.13E-07 7.73E-08 0.00E+00
Eu-155 3.56E-10 6.14E-10 1.19E-08 1.43E-08 1.52E-07 2.40E-10 1.11E-08 1,12E-08 0.00E+00
Fe-55 5.23E-10 5.08E-10 1.06E-09 5.17E-10 5.14E-10 5.42E-10 1.21E-09 7.26E-10 0.00E+00
H-3 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 0.00E+00
1-128 8.69E-11 2.09E-10 3.14E-10 1.40E-10 1.38E-10 1.56E-08 1.18E-10 4.69E-08 0.00E+00
Kr-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

4.16E-10 4.36E-11 6.45E-08 2.85E-10 7.43E-10 3.04E-11 3.95E-10 7.90E-08 0.00E+00

4.76E-00 2.24E-08 7.48E-07 2.26E-08 1.97E-08 2.22E-08 4.45E-08 1.12E-07 0.00E+00
3.59E-10 3.46E-10 1.20E-09 3.54E-10 3.51E-10 3.77E-10 3.63E-10 3.58E-10 0.00E+00
8.22E-10 8.22E-10 3.07E-08 8.22E-10 8.22E-10 8.22E-10 8.58E-10 8.39E-10 0.00E+00
2.96E-05 1.69E-08 1.861E-05 2.62E-04 3.27E-03 1.34E-08 2.34E-05 1.46E-04 0.00E+00
6.90E-08 8.79E-08 7.47E-04 8.97E-04 8.70E-03 7.864E-09 287E07 3.47E-04 0.00E+00
3.18E-07 3.18E-07 3.18E-07 3.75E-08 | 5.47E-05 3.18E-07 4.69E-08 3.67E-06 0.00E+00
9.45E-13 9.45E-13 2.85E-08 5.11E-12 1.36E-11 9.45E-13 2.15E-10 3.45E-09 0.00E+00
1.88E-14 3.60E-14 7.74E-08 8,16E-09 1.02E07 1.98E-14 5.89E-08 1.08E-08 0.00E+00

Fu-238 280E05 | 100600 | 3.20E04 | 152504 | 190603 | 982E-10 | 7.02605 | 1.06E-04 | G.00E+00
Pu-239 3.18E05 | 0.22610 | 3.23E04 | 1.605-04 | 211E-03_ | O.O03E-10 | 7.66E05 | 1.16E-04 | 0.00E+00
Pu-240 3.18E-05 9.51E-10 3.23E-04 1.69E-04 2.11EQ3 9.05E-10 7.56E-05 1.16E-04 0.00E+00
Pu-241 B8.82607 | 3.08E-11 3.18E06 | 3.36E08 | 4.20E05 | 1.24E-11 131608 | 2.23606_ | 0.00E+00
Pu-242 3.02E-05 9.45E-10 3.07E-04 1.861E-04 2.01E-03 8.79E-10 7.18E-05 1.11E-04 0.00E+00
Ra-226 1.02E-07 1.02E-07 1.61E-05 8.84E-07 7.59E-06 1.02E-07 1.07E-07 2.32E-06 0.00E+00
Ra-228 1.83E07 1.84E-07 7.22E-08 7.38E-07 6.51E-08 1.83E-07 1.87E07 1.28E-08 0.00E+00
Ru-106 1.38E-08 1.37E-08 1.04E-08 1.37E-08 1.37E-08 1.37E-08 1.69E-08 1.28E07 0.00E+00
Sb-125 3B0E-10_| A4.16E-10 | 217E-U8 | GAUE-10_| 2.73E08 | 3.24E-10 | 14608 | 330609 | 0.00E+00
Se-79 8.79E-10 6.79E-10 9.81E-09 8.79E-10 6.79E-10 6.79E-10 4.24E-00 2.66E-09 0.00E+00
[Sm147 0.00E+00 | 00CE+00 | 7.62E06 | 275605 | 344E04 | O.00E+00 | 1.80E05 | 202605 | GODE+00
Sm-1561 4.03E-14 1.49E-13 3.26E-09 1.10E-08 1.38E-07 1.32E-14 7.51E-09 8.10E-09 0.00E+00
Sn-126 143608 | _141E08 151607 | 5.62608 | 1.18E07 | 1.31E08 1.766-08_| _2.60E08_|_0.00E+00
Sr-80 2.84E-09 264E-09 2.86E-08 3.36E-07 7.27e.07 2.64E-09 6.73E-09 3.51E-07 0.00E+00
Tc-99 4.52E-11 4.52E-11 167608 | 452611 | 452E11 121E09 | 6.26E-10 | 225609 | 0.00E+00
Th-229 2.76E-06 2.76E-08 1.99E-03 1.15E-03 1.43E-02 2.76E-06 7.05E-08 5.80E-04 0.00E+00
Th-230 4.08E-07 4.08E-07 3.00E-04 1.73E-04 2.16E-03 4.08E-07 1.05E-08 8.80E-05 0.00E+00
Th-232 782E07 | 7.72E07 | G.AOE-04 | B03E-04 | 111602 | 7.44E07 | 1.87E06 | 443ED4 | O0.00E+00
1-232 8.00E-08 8.06E-08 1.48E-03 4.08E-06 6.42E-05 7.85E-08 3.11E-08 1.78E-04 0.00E+00
U-233 2.54E-08 R 3.04E-04 7.12E-07 1.12E-05 2.54E-08 9.40E-07 3.68E-05 0.00E+00
U-224 250508 | ... 08 | 208E04 | BOBE-07 | 100605 | 250E08 | O.08E-07 | 3.58E-05 | 0.00E+00
U-235 2.37E-08 2050408 2.76E-04 6.58E-07 1.01E-05 2.37E-08 8.58E-07 3.32E-05 0.00E+00
U-236 2.37E08 | 237c-08 | 2.82E04 | GB6OEO07 | 1.04E05 | 237608 | 6.776-:07 | 3.38E05 | O0.00E+00
U-238 223608 | 223E-08 | 286E-04 | B58E-07 | O.78E06 | 220E08 | B.22607 | 320605 | O0.00E+00
Zr53 218611 | 4.68E-11 8.72E08 | 1.77E07 | 2.18E-08 1.74E11 173E-10 | BBVEDS | 0.00E+00
crud R :

Co-60 4.76E-09 1.84E-08 3.45E07 1.72E08 1.35E-08 1.62E-08 3.80E-08 5.91E-08 0.00E+00
{Fe-55 5.23E-10 5.09E-10 1.06E-00 5.17E-10 5.14E-10 5.42E-10 1.21E-08 7.28E-10 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion DCFs

ar submersion DT s [SV/Bq M als]
gonads breast lungs red marrow [ bone surface th%id remainder effective skin
Ac-227 3.75E-17 4.45E17 3.38E-17 2.04EA7 1.04E-16 3.65E-17 318E17 3.74E17 3.28E-16
Am-241 8.58E-18 _1.07E-15 6.74E-16 5.21E-18 2.87E-15 7.83E-18 6.34E-16 8.18E-16 1.28E-15
Am-242m 3.80E-17 8.01E-17 1.72E-17 1.72E17 7.94E17 295E-17 1.04E-17 3.47E17 1.36E-16
Am-243 2.10E-15 281E-15 1.02E-15 1.55E-15 7.47E-15 2.00E-15 1.79E-15 2.18E-15 2.75E-15
C-14 2.50E-18 3.52E-18 1.53E-19 1.21E-18 7.06E-19 2.19E-18 1.54E-19 2.24E-19 2.43E-16
Cd-113m 7.17E-18 8.76E-18 5.83E-18 5.01E-18 2.10E-17 6.76E-18 5.63E-18 6.94E-18 8.48E-15
) CI-36 2.24E17 266E-17 202E-17 1.81E-17 5.63E-17 219E-17 1.02E-17 2.23E-17 1.47E-14
Cm-242 7.83E-18 1.48E-17 113E-18 1.89E-18 1.06E-17 491E-18 2.27E-18 5.69E-18 4.29E-17
Cm-243 5.77E-15 6.68E-15 5.50E-15 5.00E-15 1.60E-14 5.76E-16 5.19E-16 5.88E-15 9.79E-15
Cm-244 6.90E-18 1.33E-17 7.08E-19 1.46E-18 8.82E-18 4.19E-18 1.81E-18 4.01E-18 3.01E-17
Cm-245 3.88E-15 4.55E-15 3.63E-15 3.17E-15 1.18E-14 3.84E-15 3.40E-15 3.06E-15 5.36E-15
Cm-246 6.24E-18 1.20E-17 7.00E-18 1.35E-18 8.17E-18 3.82E-18 1.67E-18 4.46E-18 3.49E-17
Cm-247 147E-14 1.68E-14 1.44E-14 1.38E-14 2.83E-14 1.49E-14 1.38E-14 1.50E-14 1.79E-14
Co-60 1.23E-13 1.39E-13 1.24E-13 1.23E-13 1.78E-13 1.27-13 1.20E-13 1.26E-13 1.45E-13
Cs-134 7.40E-14 8.43E-14 7.37E-14 7.19E-14 1.20E-13 7.57E-14 7.06E-14 7.57E-14 0.45E-14
Cs-135 8.28E-19 8.23E-19 4.19E-19 3.34E-18 1.81E-18 6.50E-19 4.00E-19 5.65E-19 9.06E-16
Cs-137 2.67E-14 3.05E-14 2.65E-14 2.58E-14 4.38E-14 2.73E14 2.54E-14 2.73E-14 4.38E-14
u-154 6.00E-14 6.81E-14 5.99E-14 5.87E-14 9.43E-14 6.15E-14 5.75E-14 6.14E-14 8.29E-14
u-155 2.49E-15 2.95E-15 2.22E-15 1.85E-15 8.09E-15 2.41E-15 207E-15 2.49E-15 3.30E-15
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+0 2.75E-18 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.31E-19 0.00E+00
1-129 4.63E-16 6.66E-16 2.14E-16 1.64E-16 1.10E-15 3.86E-18 2.30E-18 3.80E-18 1.10E-15
Kr-85 1.17E-16 1.34E-16 1.14E-16 1.00E-16 2.20E-18 1,18E-16 1.09E-16 1.10E-18 1.32E-14_|
Nb-83m 6.33E-18 1.31E-17 2.55E-18 1.18E-18 6.92E-18 3.43E-18 1.36E-18 4.44E-18 4.28E-17
Nb-94 7.54E-14 8.57E-14 7.51E-14 7.34E-14 1.19E-13 7.72E-14 7.19E-14 7.70E-14 9.52E-14
NI 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 1.04E-15 1.26E-15 | . B.02E-16 7.69E-18 3.20E-15 9.04E-18 8.50E-16 1,03E-15 1.64E-16
Pa-231 1.71E-15 1.89E-15 1.62E-15 152E-15 3.64E15 1.70E-15 1.54E-15 1.72E-15 2.44E-15
Pb-210 6.10E-17 8.18E-17 4.25E-17 3.14E-17 1.95E-16 5.42E-17 4.09E-17 5.64E-17 1.26E-16
Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm-147 7.48E-19 9.56E-10 5.45E-18 4.46E-19 2.18E-18 6.75E-19 5.26E-10 6.93E-19 8.11E-18
Pu-238 6.56E-18 1.27E-17 1.06E-18 1.68E-18 9.30E-18 4.01E-18 1.99E-18 4.88E-18 4.08E-17
Pu-239 4 84E-18 7.55E-18 2.65E-18 2.67E-18 9.47E-18 3.88E-18 2.86E-18 4.24E-18 1.88E-17
Pu-240 6.36E-18 1.23E-17 1.00E-18 1.65E-18 9.26E-18 3.62E-18 1.96E-18 4.75E-18 3.92E-17
[Pu-241 7.19E-20 8.67E-20 6.48E-20 5.63E-20 2.19E-19 8.98E-20 6.00E-20 7.25E-20 TATE-19
Pu-242 5.34E-18 1.03E-17 9.69E-19 1.43E-18 7.50E-18 3.32E-18 1.68E-18 4.01E-18 3.27E-17
Ra-226 3.08E-16 3.54E-18 2.05E-16 2.70E-16 7 96E-16 3.00E-18 2.79E-16 3.15E-18 4.70E-16
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 1.01E-14 1.16E-13 1.01E-14 9.75E-15 1.72E-14 1.03E-14 9.63E-15 1.04E-14 1.09E-13
Sb-125 1.98E-14 2.27E-14 1.95E-14 1.87E-14 3.53E-14 2.01E-14 1.86E-14 2.02E-14 2.65E-14
Se-70 347E-19 4.67E-19 2.11E-19 1.67E-19 9.60E-19 2.96E-19 2.10E-19 3.03E-19 3.71E-16
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 5,20E-20 B8.80E-20 7.08E-21 |- 1.13E-20 7.09E-20 3.58E-20 1.40E-20 3.61E-20 1.90E-19
Sn-126 7.54E-14 8.62E-14 7.48E-14 7.22E-14 1.31E-13 7.60E-14 7.14E-14 7.71E-14 1.31E-13
ISr-60 7.76E-18 9.40E-18 6.44E-18 5.44E-18 2.28E17 7.33E-18 6.11E-18 7.53E-18 9.20E-15
Tc-99 1.74E-18 2.20E-18 1.20E-18 1.05E-18 5.17E-18 157E-18 1.24E-18 1.62E-18 2.74E-15
Th-229 3.77E-15 4.42E-15 3.50E-15 3.03E-15 1.15E-14 3.70E-15 3.27E-15 3.83E-15 541E-15
Th-230 1.80E-17 2.38E-17 1.43E-17 1.22E17 5.20E-17 1.63E-17 1.37E-17 1.74E17 4.51E-17
Th-232 9.34E-1B 1.36E-17 6.37E-18 5.52E-18 2.60E-17 7.90E-18 6.34E-18 8.72E-18 3.44E17
U-232 1.66E-17 2.32E17 9.84E-18 B.99E-18 3.86E-17 1.20E-17 1.00E-17 1.42E17 5.02E-17
U-233 1.60E-17 2.22E17 1.35E-17 1.24E-17 312617 1.556-17 1.31E-17 1.63E-17 457617
: U-234 8.79E-18 1.44E-17 4.38E-18 4.20E-18 1.99E-17 6.69E-18 4.80E-18 7.63E-18 4.25E-17
\ U-235 7.05E-15 8.11E-15 6.75E-15 8.15E-15 1.84E-14 7.05E-15 6.37E-15 7.20E-15 8.64E-15
: U-238 6.10E-18 110E-17 2.18E-18 2.33E-18 119E-17 4.10E-18 2.70E-18 5.01E-18 357E17
U-238 4.30E-18 | B.54E-18 9.96E-18 1.24E-18 7.40E-18 2.72E-18 1.51E-18 341E-18 2.91E-17
Zr-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-60 1.23E-13 1.39E-13 1.24E13 1.23E-13 1.78E-13 1.27E-13 1.20E-13 1.26E-13 1.45E-13
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls

[Source Term Galculations HEPA filters?no
HWCTR (UTHY[112)
stable metal lintact r
otz SoureE o | Respirahis Sourcs |
Curies (entire| finv= [Ci} released to the | Term [Ci] released to
Isotope fuel intentory) | 1/nCan ARF RF LPF environment the environment
Ac-227 9.07E09 | 6.00E+00 | 200E-04 | 4.00E-03 | 1.00E+00 1.11E-11 4.45E-14
Am-241 1.29E-01 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.46E-04 5.83E-07
Am-242m 8.67E-05 | 6.00e+00 | 2.00E-04 | 4.G0E-03 | 1.00E+00 1.04E-07 4,16E-10
Am-243 285604 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 3.42E-07 1.37E-09
C-14 1.09E-06 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.31E-09 5.25E-12
Cd-113m 8.32E-02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 7.58E-05 3.03E-07
Cl-36 251E-30 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 3.01E-33 1.20E-35
Cm-242 2.62E-04 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 3.14E07 1.26E-09
Cm-243 452E-05 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 5.43E-08 217E-10
Cm-244 B.94E-03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.19E-05 4.77E-08
Cm-245 5.84E-07 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 7.01E-10 281E-12
Cm-246 3.09E-08 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 4.79E-11 1.91E-13
Cm-247 4.17E-14 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 5.00E-17 2.00E-19
Co-60 7.30E-03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 8.76E-08 3.50E-08
Cs-134 D.30E+01_ | 6.00E+00 | 2.00E-04 | 1.00E+00 | 1.00E+00 1.12E-01 1.12E-01
Cs-135 6.58E-04 | 6.00E+00 | 2.00E-04 | 1.00E+00 | 1.00E+00 7.00E-07 7.00E-07
Cs-137 5.49E+02 | B.00E+00 | 2.00E-04 | 1.00E+00 | 1.0CE+00 6.56E-01 6.58E-01
Eu-154 1.57E+01 | 6,00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.86E-02 7.52605
Eu-155 7.47E+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 8.97E03 3.50E-05
Fe-55 1.206+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.556-03 6.18E-06
H-3 2.02E+00 | 6.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 3.64E+00 3.64E+00
1128 1.44E04 | 6.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 2.56E-04 ~2.50E-04
Kr-85 5.46E+01 | 6.00E+00 | 3.00E-01 [ 1.00E+00 [ 1.00E+00 8.83E+01 9.83E+01
Nb-93m 2.82E-03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 3.38E-06 1.35E-08
Nb-94 137E-07 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.64E-10 6.56E-13
Ni-59 243E-04 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 281E07 1.16E-09
Ni-63 3.60E-02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 4.43E-05 1.77€-07
Np-237 1.82603 | 6.00E+00 | 2.00E-D4 | 4.00E-03 | 1.00E+00 2.18E-06 8.756-00
Pa-231 0.79E08 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.17E-10 4.70E-13
Pb-210 1.04E-10 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.24E-13 4.97E-16
Pd-107 9.52E05 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.14E-07 4.57E-10
Pm-147 4.86E+02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 5.83E-01 2.33E-03
Pu-238 7.65E+02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 8.18E-01 3.67E-03
Pu-239 1.50E+01 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 191602 7.65E-05
Pu-240 9.08E+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 [ 1.00E+00 1.08E-02 4.36E-05
Pu-241 2.56E+03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 3.07E+00 1.23E-02
Pu-242 1.35E02 | 6.00E+00 | 2,00E-04 | 4.00E-03 | 1.00E+00 1.62E-05 6.40E-08
|[Ra-226 1.93E-09 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 2.32E-12 9.20E-15
Ra-228 1.74E-13_ | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 2.08E-16 8.33E-19
Ru-106 3.64E+01 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 4.37E-02 1.75E-04
Sb-125 1.20E+01 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.44E02 5.77E05
Se-79 247E-03 | B6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 2.96E-08 1.10E-08
Sm-147 3.48E08 | B.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 4.18E-11 1.67E-13
Sm-151 2.16E+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 2.50E03 1.04E05
Sn-126 2.21E03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 2.65E-08 1.06E-08
Sr-80 5.25E+02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+C0 6.30E-01 2 52E-03
Tc-99 8.076-02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 9.68E-05 3.87E-07
Th-229 377608 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 4.53E-11 7 R1E13
Th-230 327604 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 3.93E-07 =06
Th-232 1.49E-10 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.78E-13
U-232 447603 | 8.00E+00 | 2.00E04 | 4.00E-03 | 1.00E+00 5.36E-06 2.13E-05 i
U-233 6.56E-05 | B6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 7.87E-08 3.15E-10
U-234 8.83E+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 [ 1.00E+00 8.19E-03 3.28E-05
U-235 1.34E-01_ | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.61E-04 8.44E-07
U-236 5.77E-01 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 6.02E-04 2.77E06
U-238 2.22E03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 2.67/E-06 1.07E-08
Zr-93 1.27E-02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 1.00E+00 1.53E-05 6.10E-08
crud (per canister)
Co-60 {crud) | 1.56E+01 1 1.00E+00 | 3.00E-01 | 1.00E+00 1.56E+01 4.68E+00
Fe55 (crud) | 9.85E+01 1 1.00E+00 | 3.00E-01 | 1.00E+00 9.85E+01 2.86E+01
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DOE SNF per Canister Source Term and Dose Calculations.xis

[Source Term Calculations HEPA filters?yes
[HWCTR (UTHY [112]
|stable mefal_fintact
Total Soures Tem|
[Ci] released to the | Term [Ci] released
isotope Curies 1/nCan ARF RF LPF environment to the environment
Ac-227 9.27E-09 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E04 3.34E-15 1.34E-17
Am-241 1.22E-01 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 4.37E-08 1.75E-10
Am-242m 8.67E05 | 6.00E+00 | 2 00E-04 | 4.00E-03 | 3.00E-04 312E-11 1.25E-13
Am-243 285E-04 | 6.005+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.03E-10 4.10E-13
C-14 1.09E06 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 3.93E-13 1.57E-15
Cd-113m 6.32602 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 2.27€-08 9.10E-11
CI-36 251E30 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 9.02E-37 3.61E-39
Cm-242 2.62E-04 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 9.42E-11 3.776-13
Cm-243 4.652E-05 | 6.00E+00 | 2.00E-04 | 4.00E-03 [ 3.00E-04 1.63E-11 6.51E-14
Cm-244 9.04E-03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 3.58E-00 1.43E-11
Cm-245 5.84E-07 | 6.00E+00 | 2.00E-04 | 4.00E-03 [ 3.00E-04 2.10E-13 8.42E-18
Cm-248 3.99E-08 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.44E-14 5.74E-17
Cm-247 4.17E-14 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.50E-20 6.00E-23
Co-80 7.30E-03 | 6.00E+00 | 2.00E-04 | 4.00E03 | 3.00E-04 2.83E09 1.05E-11
Cs-134 0.30E+01 | 6.00E+00 | 2.00E-04 | 1.00E+00 | 1.00E+00 1.12E-01 1.12E-01
Cs-135 B.58E-04 | 6.00E+00 | 2.00E-04 | 1.00E+00 | 1.00E+00 7.00E-07 7.80E-07
Cs-137 5.48E+02 | 6.00E+00 | 2.00E-04 | 1.00E+00 | 1.00E+00 6.58E-01 6.58E-01
Eu-154 1.57€+01 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 5.64E-06 2.26E-08
Eu-155 7A476+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 2.69E-06 1.08E-08
Fe-55 1.20E+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 4.64E07 1.85E-09
H3 2.02E+00 | 6.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 3.64E+00 3.64E+00
1128 1.44E-04 | 6.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 2.506-04 2.50E-04
Kr-85 5.46E+01 | 6.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 9.83E+01 8.83E+01
Nb-83m 782E-03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.01E-08 4,08E-12
Nb-04 1.37E-07 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 4.92E-14 1.97E-16
Ni-50 2.43E-04 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 8.74E-11 349E-13
Ni-63 3.60E02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.33E-08 5.31E-11
Np-237 1.82E03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E04 8.56E-10 2.63E-12
Pa-231 9.79E-08 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 3.52E-14 141E-16
Pb-210 1.04E-10 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E04 3.73E-17 1.49E-19
Pd-107 9.52E-05 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 3.43E-11 1.37E-13
Pm-147 4.86E+02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.75E-04 7.00E-07
7.65E+02 | B.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 2.75E-04 1.10E-06
1.59E+01 | 6.00E+00 | 2.00E-04 | 4.00E-D3 | 3.00E-D4 5,.74E-06 2.30E-08
9.08E+00 | 6.00E+00 | 2.00E04 | 4.00E-03 | 3.00E-04 3.27E08 1.31E08
256E+03 | 6.00E+00 | 2.00E-04 | 4.00E03 | 3.00E-04 9.21E04 3.69E08
" 1.35602 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 4.87E-09 1.95E-11
1.93E00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 6.96E-16 2.79E-18
1.74E-13 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 6.25E-20 2.50E-22
3.84E+01 | 6.00£+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.31E05 5.24E-08
1.20E+01 | B.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 4.33E-06 1.73E-08
2.47ED3 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 8.80E-10 3.56E-12
3.45E-08 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.95E-14 5,02E-17
2.16E+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 7.78E07 311ED8
2.21E-03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 7.86E-10 3.18E-12
5.25E+02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-D4 1.80E-04 7.56E-07
8.07E-02 | 6.00E+00 | 2.00E-04 | 4.00E03 | 3.00E04 2 80E-08 1.16E-10
3.77E-08 | 6.00E+00 | Z.00E-04 | 4.00E-03 | 3.00E-04 1.96E-14 5.43E-17
3.27E-04 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.18E-10 471E-13
Th-232 1.49E-10 | 6.00E+00 | 2.00E-04 | 4.00E03 | 3.00E-04 5.35E-17 2.14E-19
U-232 4.47E-03 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 1.61E-09 6.43E-12
U-233 8.56E-05 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 Z2.36E-11 9.44E-14
U-234 6.83E+00 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E04 2.46E-06 9.83E-09
U-235 1.34E01_ | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 4.83E-08 1.93E-10
U-236 5.77E-01 | B.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 2.08E-07 8.30E-10
U-238 2.22E03 | B6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 8.00E-10 3.20E-12
Zr-93 1.27E02 | 6.00E+00 | 2.00E-04 | 4.00E-03 | 3.00E-04 4.58E-08 1.83E-11
crud (per canister)
Co60({crud) | 1.56E+01 1 1.00E+00 | 3.00E-01 | 3.00E-04 4.68E-03 1.40E-03
Fe55 (crud) | 9.85E+01 i 1.00E+00 | 3.00E-01 | 3.00E-04 2.96E-02 8.876-03
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DOE SNF per Canister Source Term and Dose Calculations.xls Inhalation Doses - no HEPAs

HWCTR (U/TH) [112] T [NoHEPAs | T T | T T
stable metal intact [ | I [ | | ] |
Inhalation doses frem]
gonads breast lungs red marrow | bone surface thyroid remainder effective skin
Ac-227 1.02E-12 1.71E-16 3.65E-12 B.60E-12 8.24E-11 0.229E17 377612 4.64E-12 0.00E+00
Am-241 1.09E-06 8.06E-11 6.19E-07 5.85E-08 7.30E-05 5,38E-11 2.63E-06 4.04E-06 0.00E+00
Am-242m 7.71E-10 3.91E-14 1.01E-10 4.06E-08 5.00E-08 1.356-14 1.80E-09 2.76E-09 0.00E+00
Am-243 2.57509 1.20E-12 1.40E-08 1.36E08 1.71E07 6.54E-13 6.10E-09 9.38E-00 0.00E+00
C-14 1.716-16 1.71E-16 1.71E-18 1.71E-16 1.71E-16 1.71E-16 1.71E-18 1.71E-16 0.00E+00
Cd-113m 5.81E-10 5.81E-10 7A5E-08 | - 5.81E-10 531E-10 5.81E-10 2.276-08 7.22E-08 0.00E+00
Ci-38 3.50E-40 3.50E40 3.16E-38 3.50E-30 3.50E40 3.50E40 | 3.726-40 4.11E-39 0.00E+00.
Cm-242 4.13E11 6.83E-14 1.12E09 2.82E-10 3.53E00 6.81E-14 1.77E-10 3.38E-10 0.00E+00
Cm-243 2.59E-10 7.87E-14 2.43E-10 1.48E-00 1.84E-08 4.70E-14 7.21E-10 1.04E-09 0.00E+00
Cm-244 4.37E-08 2.86E-12 5.31E-08 2.58E-07 3.22E08 278612 1.31607 1.84E-07 0.00E+00
Cm-245 5.45E-12 1.08E-15 2.01E12 2.80E-11 3.62E-10 5.95E-16 7.20E-11 1.99E-11 0.00E+00
Cm-248 3.60E-13 442617 2.01E-13 1.06E-12 2.45E-11 2.49E-17 8.76E-13 1.35E-12 0.00E+00
Cm-247 3.54E-19 2.57E-22 1.93E-19 1.88E-18 2.35E-17 1.67E-22 B.42E-19 1.20E-18 0.00E+00
Co60 9.61E-12 3.72E-11 8.97E-10 3A47E11 2.73E-11 3.27E-11 7.27E-11 TA9E-10 0.00E+00
Cs-134 8.36E-05 6.95E-05 7.58E-05 7.50E05 7.08E-05 714E05 8.84E05 8.04E-05 0.00E+00
f Cs-135 5.47E-11 5.47E-11 6.42E-11 5.47E-11 547E-11 5.47E€-11 5.A7E-11 5.60E-11 0.00E+00
Cs-137 3.33E-04 2.95E-04 3.35E-04 3.15E-04 3.01E-04 3.01E04 3.46E-04 3.28E-04 0.00E+00
Eu-154 5.07E-08 6.72E-08 343E07 4.60E-07 2.27E06 3.10E-08 4.90E-07 3.35E-07 0.00E+00
Eu-155 7.36E-10 1.27E-09 2.46E-08 2.96E-08 JA4ED7 4.96E-10 2.30E-08 2.32E08 0.00E+00
Fo55 1.86E-10 T81E-10 3.78E-10 1.84E-10 1.836-10 1.93E-10 4.31E-10 2.50E-10 0.00E+00
H3 3.63E-06 3.83E-08 3.63E-08 3.63E-06 3.63E08 3.63E-06 3.63E-06 3.63E-08 0.00E+00
1-129 1.30E-09 3.12E-09 4.60E-00 2.09E-00 2.06E-09 2.33E-05 1.76E-09 7.00E-07 0.00E+00
Kr-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-93m 3.25E-13 - | 3.40E-14 5.03E-11 2.22E-13 5.80E-13 2.37E-18 3.08E-13 B.16E-12 0.00E+00
No-84 1.80E-16 8.47E-16 2.83E-14 8.54E-16 7.45E-16 8.39E-18 1.68E-15 4.23E-15 0.00E+00
Ni-59 2.41E-14 2.32E-14 8.06E-14 3.38E-14 2 36E-14 2.53E-14 2.44E-14 2.40E-14 0.00E+00
Ni-63 8.40E-12 B8.40E-12 3.14E-11 8.40E-12 8.40E-12 8.40E-12 B.78E-12 8.57E-12 0.00E+00
Np-237 1.49E08 B.53E-12 8.12E-00 1.32E07 1.65E-06 6.76E-12 1.18E-08 7.37E08 0.00E+00
Pa-231 1.876-16 2.38E-16 2.02E-11 1.80E-11 2.36E-10 2.07E-16 7.78E-15 0.40E-12 0.00E+00
P6-210 9.12E-18 9.12E-18 9.12E-18 1.08E-18 1.67E-15 9.12E-18 1.35E-16 1.05E-16 0.00E+00
Pd-107 2.40E-17 24917 7.51E-13 1.35E-18 3.58E-16 2.40E-17 5.86E-15 9.00E-14 0.00E+00
Pm-147 2.59E-12 3.84E-12 1.04E05 1.10E-06 1.37E-05 2.66E-12 7.92E07 1.43E06 0.00E+00
Pu-238 5.03E-03 2.12E-07 8.77E-02 3.22E-02 4.02E-01 2.04E07 1.49E02 2.24E-02 0.00E+00
Pu-239 1.40E-04 4.07E-09 143E03 7.46E04 9.31E-03 3.99E-00 3.34E04 512604 0.00E+00
Pu-240 7.60E-05 2.39E-09 B.12E-04 4.25E04 5.30E-03 2 28E-00 1.00E-04 Z02E-04 0.00E+00
Pu-241 4.83E-04 2.176-08 2.25E03 2.38E03 2.98E-02 8.78E-09 9.28E-04 158E-03 0.00E+00
Pu-242 113E07 3.54E-12 1.15E-08 6.03E-07 7.526-06 3.20E-12 2.606-07 4.15E-07 0.00E+00
Ra-226 5.46E-17 5.46E-17 8.62E-15 3.56E-16 4,06E-15 G.46E-17 5.73E-17 | 1.24E-15 0.00E+00
Ra-228 8.796-21 8.84E-21 347E-19 3.55E-20 313618 8.70E-21 8.98E-21 8.20E-20 0.00E+00
Ru-106 1.39E-07 1.38E-07 1.056-05 1.386-07 1.38E07 1.38E-07 1.70E-07 1.30E-08 0.00E+00
Sb-125 1.20E08 1.38E-09 7.22E-08 2.16E-09 9.068E-00 1,08E-09 3.82E-00 1.10E-08 0.00E+00
Se-79 4.64E-13 4.64E-13 6.71E-12 4.64E-13 4.84E-13 | 4.64E-13 2.90E12 1.82E-12 0.00E+00
Sm-147 0.00E+00 0.00E+00 7.35E-14 2.65E-13 3.32E-12 0.00E+00 1.82E-13 1.05E-13 0.00E+00
Sm-151 241614 B.91E-14 1.05E-09 8.58E-00 8.25E-08 7.89E-15 4.49E-09 4.84E-00 0.00E+00
Ig:"‘smza 8.756-12 8.62E-12 9.24E-11 344E-11 7.22E-11 8.01E-12 1.08E-11 1.65E-11 0.00E+00
90 3.84E-07 3.84E07 4.16E-04 4.88E-05 T.06E04 3.84E-07 8.33E-07 5.10E-05 0.00E+00
Tc-99 1.01E12 1.01E-12 3.73E-10 1.01E-12 1.01E-12 2.70E-11 1.40E-11 5.02E-11 0.00E+00
Th-229. 2.BBE-14 2.88E-14 2.08E-11 1.20E-11 149E-10 2.88E-14 7.36E-14 6.06E-12 0.00E+00
Th-230 3B9E-11 3.60E-11 2.72E-08 1.57E-08 1.96E07 3.60E-11 §.51E-11 7.07E-08 0.00E+00
Th-232 3A4E17 3.18E17 3.876-14 3.68E-14 4.57E-13 3.06E-17 7.70E-17 1.82E-14 0.00E+00
U-232 0.80E-11 9.96E-11 1.83E-06 5.02E-09 7.93E08 9.70E-11 3.84E-09 2.20E-07 0.00E+00
U233 4.61E-13 4.61E-13 5.52E-00 1.20E-11 2.03E-10 4.61E-13 1.71E-11 6.64E-10 0.00E+00
0234 4.72E-08 4.72E-08 5.63E-04 1.32E-06 2.06E-05 4.72E-08 1.7506 8.76E-05 0.00E+00"
U-235 8.80E-10 8.83E-10 1.02E-05 244E-08 3.75E07 8.80E-10 3.19E-08 1.23E-08 0.00£+00
: U-236 3.76E-00 3.78E-09 4.50E-05 1.05E-07 1.66E-06 3.78E-08 1.40E07 5A41E-08 0.00E+00
. U-238 1.37E-11 1.37€-11 1.64E-07 4.05E-10 6.02E09 1,37E-11 5.06E-10 1.976-08 0.00E+00
Zr93 7.87E-14 1.65E-13 3.07E-10 6.23E-10 7.876-00 6.12E-14 6.00E-13 3.05E-10 0.00E+00
crud
Co-60 (crud) 1.2BE-03 4.97E03 9.31E-02 4.64E-03 3.64E03 4.37E-03 9.71E-03 1.59E-02 0.00E+00
Fe-55 (crud) B.91E-04 8.67E-04 1.81E03 8.81E-04 8.76E-04 8.24E04 2.06E-03 1.2dE03 0.00E+00
total 0.23E-03 6.20E-03 1.60E-01 417E-02 4.52E01 5.70E03 2.85E-02 4,26E-02 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion Doses - no HEPAs -

[FWCTR (UTR [112] | S [ _NoHEPAs | j T T |
stable metal intact | | [ | | |
air submersion doses [rem]
gonads breast lungs red marrow | bone surface thyroid remainder effective skin
7.23E-20 8.58E-20 6.51E-20 5.67E-20 2.00E-19 7.03E-20 6.13E-20 7.21E-20 6.33E-19
2.A7E-11 2.70E-11 1.70E-11 1.32E-11 7.25E-11 1.98E-11 1.60E-11 2.07E-11 3.23E-11
6.85E-16 1.08E-15 3.10E-18 3.10EX18 1.43E-15 5.32E-16 3.50E-16 5.71E-16 2.45E-15
1.30E-13 1.55E-13 1.14E-13 9.18E-14 4.42E13 1.24E-13 1.06E-13 1.20E-13 1.63E-13
5.88E-20 7.99E-20 3.48E-20 2.75E-20 1.60E-19 4.97E-20 3.50E-20 5.08E-20 5.52E17
9.41E-14 1.156-13 7.70E-14 6.58E-14 2.76E-13 8.87E-14 7.99E-14 9.11E-14 1.11E-10
117641 1.39E-41 1.05E41 9.42E42 2.03E41 114E-41 1.00E-41 1.16E41 7.65E-39
4.26E-16 8.04E-16 6.14E-17 1.03E-16 5.76E-16 2.6/E-16 1.23E-16 3.09E-16 2.33E-15
5.42E-14 6.28E-14 5.17E-14 4.70E-14 141E-13 541E-14 4.88E-14 5.52E-14 9.20E-14
T42E-14 2.75E-14 1.46E-15 3.01E-15 1.82E-14 8.65E-15 3.74E-15 1.01E-14 8.07E-14
4,71E-16 5.53E-16 4.41E-16 3.85E-16 143E-15 4.68E-16 4.13E-18 4.81E-16 6.51E-16
5.17E-20 9.94E-20 5.80E-21 112620 0.77E-20 3.17E-20 1.36E-20 3.70E-20 2.89E-19
1.27E-22 1.45E-22 1.95E-22 1.20E-22 2.45E-22 1,20E-22 1.20E-22 1.30E-22 1.55E-22
1.86E-10 211E-10 1.88E-10 1.86E-10 2.70E-10 1.93E-10 1.82E-10 1.91E-10 2 20E-10
1.43E-08 1.63E-06 1.42E-08 1.30E08 2.32E-06 1.46E-08 1.36E-06 1.46E-06 1.83E06
8.50E-17 1.13E-18 5.73E-17 4.57E-17 2.48E-16 7.52E17 5.50E-17 7.73E-17 1.24E-13
3.04E08 3.47E-06 3.02E-06 2.04E00 5.00E-08 | 3.11E-08 2.80E-06 3.11E06 5.01E-06
1.656-07 2.22E07 1.65E-07 1.91E-07 3.07E07 2.00E-07 1.87E-07 2.00E-07 2.70E-07
3.87E-09 4.56E-00 3.45E-08 2.87E-00 1.26E-08 3.74E-08 3.21E-09 3.87E0D 5.26E-00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 1.73E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.00E-10 0.00E+00
2.16E-11 2.88E-11 9.50E-12 7.35E-12 4.93E-11 1.73E-11 1.03E11 1.70E-11 4.93E-11
1.99E-06 2.26E-06 1.94E-08 1.85E-06 3.74E-08 2.01E-06 1.65E-06 2.03E-08 2.29E-04
3.71E-15 7.87E-15 1.49E-186 8.91E-16 3.05E-15 2.01E-15 7.97E-16 2.60E-15 2.51E-14
2.14E15 2.43E-15 2.13E-15 2.08E-15 3.38E-15 2.1GE-15 2.04E-15 2.18E-15 2.70E-15
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.94E13 4.77E-13 3.42E-13 291E-13 12E-12 3.77€-13 3.22E-13 3.00E-13 5.83E-13
3.48E-17 4.05E-17 3.30E-17 3.00E-17 741E-17 3.46E-17 3.13E-17 3.50E-17 4.96E-17
1.33E-21 1.76E-21 9.15E-22 6.76E-22 4.20E-21 1.17E-21 8.81E-22 1.21E-21 2.76E-21
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7 85E-11 9.65E-11 5.50E-11 4.50E-11 2.20E-10 6.82E-11 5.31E-11 7.00E-11 8.19E-08
~1.04E-09 2.02E-09 1.68E-10 2.67E-10 1.48E-09 8.37E-10 3.96E-10 7.76E-10 6.50E-08
1.60E-11 2.50E-11 8.78E-12 8.85E-12 3.14E-11 1.28E-11 9.48E-12 1.40E-11 6.16E-11
1.20E-11 2.32E-11 2.06E-12 3A1E-12 1.75E-11 7.40E-12 3.70E-12 8.86E-12 7.40E-11
3.82E11 4.81E-11 3.45E-11 2.86E-11 1.16E-10 3.71E-11 3.24E-11 3.86E-11 8.22E-11
1.50E-14 2.B8E-14 2.72E-15 4.02E-15 22614 D.33E-15 4.72E-15 TA3E-14 9.190E-14
1.24E-19 1.42E-19 1.19E-19 1.09E-19 3.20E-19 1.24E-19 1.12E-19 1.27E-19 1.83E-19
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.64E-08 8.77E-08 7.64E-08 7.37E-08 1.30E-07 7.796-08 7.28E-08 7.86E-08 8.24E-07
4.04E-08 5.67E-08 4.87E-08 4.67E-08 8.81E-08 5.02E08 4.64E-08 5.04E-08 6.62E-08
1.78E-16 2.40E-16 1.06E-16 8.57€-17 4.93E-16 1.52E-18 1.0BE-16 1.56E-18 1.60E-13
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 2.33E-14 3.95E-14 318E-15 5.07E-15 3.18E-14 1.61E-14 B8.69E-15 1.62E-14 B.53E-14
n-126 3.48E-11 3.96E-11 3.43E-11 3.32E-11 6.01E-11 3.53E-11 3.28E-11 3.54E11 6.00E-11
Sr-50 8.49E-10 1.04E-08 7.03E-10 5.94E-10 2.49E-09 8.00E-10 6.67E-10 8.22E-10 1.00E-06
Tc-88 2.92E-14 3.60E-14 2.18E-14 1.76E-14 8.66E-14 2.63E-14 2.08E-14 2.71E-14 4.50E-11
Th-229 2.86E-17 347E17 2.74E-17 2.38E-17 9.02E-17 2.80E-17 2.56E-17 3.00E-17 4.24E17
Th-230 1.22E-15 1.62E-15 8.72E-16 8.29E-16 3.60E-15 1.11E-15 6.31E-16 1.18E-15 3.07E-15
Th-232 2.80E-22 4.20E22 197E-22 1.71E-22 §.03E-22 2 44E-22 1.96E-22 2.60E-22 1.06E-21
U-232 1.44E-14 2.15E-14 8.13E-15 8.34E-15 3.58E-14 1.20E-14 8.28E-15 1.32E-14 5.40E-14
U233 2.30E-168 3.02E-16 1.84E-16 1.69E-16 5.61E-16 211E-16 1.78E-16 2.22E-16 8.23E-16
U-234 1.25E-11 2.04E-11 6.21E-12 5.06E-12 2.82E-11 9.40E-12 8.81E-12 1.08E-11 8.03E-11
U-235 1.96E-10 2.28E-10 1,.88E-10 1.71E-10 5.13E-10 1.96E-10 1.78E-10 2.01E-10 2.41E-10
U-238 7.31E-13 1.32E-12 2.61E-13 2.79E-13 T.43E-12 5.02E-13 3.24E-13 6.00E-13 4.28E-12
U-238 2.03E-15 3.84E-15 4.60E-16 5.73E-16 3.42E-15 1.96E-15 6.97E-16 1.58E-15 1.34E14
Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+C0 0.00E+00 0.00E+00 0.00E+00
crud
'Co-60 (crud) 3.32E-04 3.75E-04 3.35E-04 3.32E04 4.81E04 3.43E-04 3.24E04 3.40E04 3.92E-04
Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
[total 3.39E-04 3.83E-04 3.42E-04 3.39E-04 4.92E-04 3.50E-04 3.31E04 347E04 8.25E-04
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DOE -SNF per Canister Source Term and Dose Calculations.xls ' Inhalation Doses - HEPAs

HWCTR (UITH) [112] [ [ _HEPAs | ] i | ] [
stable metal intact | [ | | [ ] [ i
Inhalation doses [rem]
gonads breast lungs red marmow | bone surface thyroid remainder effective skin
Ac-227 3.05E-16 5.13E-20 1.19E-15 1.08E-15 2.47E-14 2.77E-20 1.13E-15 1.39E-15 0.00E+00
Am-241 3.26E-10 2.60E-14 1.86E-10 1.76E-09 2.18E-08 1.61E-14 7.80E-10 1.21E-00 0.00E+00
Am-242m 2.316-13 9.04E-18 3.02E-14 1.22E-12 1.53E-11 4.06E-18 5.30E-13 8.28E-13 0.00E+00
Am-243 7.71E-13 3.80E-18 4.21E-13 4.00E-12 5,13E-11 1.96E-16 1.83E-12 2.82E-12 0.00E+00
C-14 5.12E-20 5.12E-20 5.12E-20 5.12E-20 5.12E-20 5.12E-20 5.126-20 5.12E-20 0.00E+00
Cd-113m 1.74E-13 1.74E-13 215612 1.74E-13 1.74E-13 1.74E-13 6.82E-12 2.17E12 0.00E+00
Ci-38 1.05E-43 1,05E43 0.40E-42 1.05E-43 1.05E-43 1.05E43 1.12E-43 1.23E-42 0.00E+00
Cm-242 1.24E-14 205617 3.37E-13 8.47E-14 1.06E-12 2.04E-17 5.32E-14 1.01E-13 0.00E+00
Cm-243 7.77E-14 2.36E-17 7.28E-14 4.43E-13 5.59E-12 1.44E-17 2.16E-13 312E-13 0.00E+00
Cm-244 1.31E-11 8.58E-16 1.59E-11 7.74E-11 9.65E-10 8.33E-16 3.94E-11 5.53E-11 0.00E+00
Cm-245 1.64E-15 3.25E-19 8.74E-18 8.69E-15 1.08E-13 1.79E-19 3.86E-15 5.97E-15 0.00E+00
Cm-246 1.11E-16 1.32E-20 8.03E-17 5.80E-18 7.35E-15 7.48E-21 2.63E-18 4.04E-16 0.00E+00
Cm-247 1.06E-22 7.12E-28 6.78E-23 5.64E-22 7.06E-21 5.02E-26 2.53E-22 3.88E-22 0.00E+00
Co-60 2.88E-15 1.11E-14 2.09E-13 1.04E-14 8.18E-15 9.81E-15 2.18E-14 3.58E-14 0.00E+00
Cs-134 8.36E-05 6.05E-05 7.59E-05 7.59E-05 7.08E-05 7.14E05 8.84E-05 8.04E-05 0.00E+00
Cs135 5.47E-11 5.47E-11 6.42E-T1 5.47E-11 5.47E-11 SA47E-11 5.47E-11 5.60E-11 0.00E+00
Cs-137 3.33E04 2.98E04 3.35E-04 3.15604 3.01E-04 301E-04 3.46E-04 3.28E-04 0.00E+00
IEu—154 1.52E-11 2.02E-11 [ 1.03E-10 1.38E-10 6.80E-10 0.20E-12 1.47E-10 T.01E-10 0.00E+00
Eu-155 2.21E-13 3.B1E13 7.38E-12 8.87E-12 8.43E-11 149E-13 6.80E-12 6.95E-12 0.00E+00
Fe-55 5.50E-14 5.44E-14 113613 5.53E-14 5.50E-14 5.79E-14 1.28E-13 7.76E-14 0.00E+00
13 3.63E08 3.63E-06 3.63E-06 3.63E-06 3.63E-08 3.83E-08 3.63E-06 3.63E-06 0.00E+00
) (EE:) 1.30E-00 3.12E08 4.69E-09 2.09E-09 2.06E-09 2.336-05 1.76E-09 7.00E07 0.00E+00
Kr-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-83m 9.74E-17 1.02E-17 1.51E-14 6.67EA17 1.74E-18 742E-18 8.25E-17 1.85E-15 0.00E+00
Nb-94 5.40E-20 2.54E-19 8.48E-18 2.56E-19 2.23E-18 2.52E-19 5.05E-19 1.27E-18 0.00E+00
Ni-59 7.23E-18 6.97E-18 242E-17 713E-18 7.07E-18 7.60E-18 7.31E-18 7.21E-18 0.00E+00
Ni63 2.52E-15 2.52E-15 9.41E-15 2.52E-15 2.52E-15 2.52E-15 2.63E-15 257E-15 0.00E+00
Np-237 4.48E-12 2.56E-15 2.44E-12 3.97E-11 4.85E-10 2.03E-15 3.54E-12 2.21E-11 0.00E+00
Pa-231 5.61E-20 75E-20 6.07E-15 5.67E-15 7.07E-14 6.21E-20 2.33E-18 2.82E-15 0.00E+00
Pb-210 2.74E-21 2.74E-21 2.74E-21 3.23E20 4.71E-19 2.74E-21 4.04E-20 3.16E-20 0.00E+00
Pd-107 74TE-21 7.47E-21 2.25E-18 4.04E-20 1.07E-19 7A47E-21 1.70E-18 2.73E-17 0.00E+00
Pm-147 7.59E-16 1.45E-15. 3.12E09 3.20E-10 4.12E-00 7.80E-16 2.38E-10 4.26E-10 0.00E+00
Pu-238 1.78E-06 6.35E-11 2.03E-05 §.65E08 1.21E-04 6.11E-11 4,46E-08 6.736-08 0.00E+00
4.21E08 1.22E-12 4.28E07 2.24E-07 2.70E-06 1.20E-12 1.00E07 1.54E07 0.00E+00
2.40E-08 7.17E13 2.44E-07 1.27E607 1.56E-08 6.83E-13 5.70E-08 8.75E-08 0.00E+00
1.45E-07 6.50E-12 6.76E-07 7.14E07 B.93E-08 264E-12 2.78E-07 4.74E-07 0.00E+00
3.39E-11 1,06E-15 3.45E-10 1.81E-10 2.26E-09 9.87E-16 8.06E-11 1.25E-10 0.00E+00
1.64E-20 1.64E-20 2.59E-18 1.07E-19 1.22E-18 1.64E-20 1.72E-20 3.73E-18 0.00E+00
2.84E-24 2.85E-24 1.04E-22 1.06E-23 9.38E-23 2.64E-24 2.70E-24 1.86E-23 0.00E+00
FA7TEAT 4.14E-11 3.14E-00 4.14E-11 4.14E-11 4.14E-11 5.11E-11 3.90E-10 0.00E+00
3.59E-13 4.15E-13 2A7E-11 6.48E-13 2.72E-12 3.23E-13 1.45E-12 3.20E-12 0.00E+00
1.30E-16 1.39E-16 2.01E-15 1.38E-16 1.39E-18 1.30E-16 8.70E-16 5.46E-16 0.00E+00
Sm-147 0.00E+00 0.00E+00 2.20E-17 7.96E-17 9.95E-16 0.00E+00- 5.47E-17 5.84E-17 0.00E+00
m-151 7.23E-18 2.67E-17 5.85E-13 1.97E-12 2.48E-11 2.37E-18 1.35E-12 1.45E-12 0.00E+00
Sn-126 2.62E-15 2.50E-15 2.77E-14 1.03E-14 217614 2.40E-15 3.23E-15 4.94E-15 0.00E+00
Sr-90 1.15E-10 115E-10 1.25E-07 1.47E-08 3.176-08 1.15E-10 2.50E-10 1.53E-08 0.00E+00
Tc 89 3.03E-16 3.03E-16 | 1.12E-13 3.03E-16 3.03E-16 8.10E-15 4,19E-15 1.51E-14 0.60E+00
Th-220 8.65E-18 8.65E-18 8.24E-15 3.60E-15 4.48E-14 8.65E-18 2.21E-17 1.82E-15 0.00E+00
Th-230 T11E-14 TA1E14 8.15E-12 4.70E-12 5.87E-11 1.11E-14 2.85E-14 2.30E-12 0.00E+00
Th-232 9.41E-21 8.53E-21 1.16E-17 T.90E-17 1.37E-16 9.19E-21 | 2.31E-20 5.47E-18 0.G0E+00
U-232 2.97E-14 2.99E-14 5.40E-10 1.51E-12 2.3BE-11 2.01E-14 115E-12 8.60E-11 0.00E+00
U-233 1.38E-16 1.38E-16 1.65E-12 3.88E-15 8.10E-14 1.36E-16 5.12E-15 1.98E-13 §.00E+00
U-234 1.42E-11, 1.42E-11 1.88E-07 3.96E-10 6.18E-09 1.42E-11 5.25E-10 2.03E-08 0.00E+00
U-235 2.B84E-13 2.65E-13 3.07E-09 7.33E-12 1.12E-10 2.64E-13 9.57E-12 3.70E-10 0.00E+00
U-236 113612 1.13E-12 1.35E-08 3.16E-11 4.96E-10 113612 4.20E-11 1.62E-09 0.00E+00
U-238 4.12E15 4.12E-15 481E11 1.21E13 1.81E-12 4.10E-15 1.52E-13 5.91E-12 0.00E+00
Zr-83 2.30E-17 3.04E17 8.21E-14 1.87E-13 J230E-12 1.84E7 1.83E-16 9.15E-14 0.00E+00
crud .
Co-60 (crud) 3.85E-07 1.49E-06 2.79E-05 1.39E-06 1.00E-08 1.31E08 2.91E-06 4.78E-08 0.00E+00
Fe-55 (crud) 2687E-07. 2.60E-07 6.42E-07 264E-07 2.63E-07 2.77E-07 8.18E-07 3.71E-07 0.00E+00
fotal 4.20E-04 3.72E-04 4.65E-04 4.07E-04 5.11E04 4.01E-04 4.48E-04 4.25E-04 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion Doses - HEPAs

AWCTR (UNTH) [112]_ ] [ HEPAs ] | ) I | I
stable metal intact 1 1 - | [ | |
air submersion doses [rem]
gonads breast lungs red marrow | bone surface thyroid remainder - effective skin
Ac-227 2.7E-23 2.57E-23 1.95E-23 1.70E-23 5.90E-23 211E23 1.64E-23 2.16E-23 T.90E-22
Am-241 6.50E-15 8.11E-15 511E-15 3.05E-15 ZA7E-14 5.93E-15 4.80E-15 8.20E-15 9.70E-15
Am-242m 2.05E-19 3.256E-19 8.30E-20 9.30E-20 4.20E-10 1.60E-10 1.05E-19 1.71E-19 7.35E-19
Am-243 3.89E-17 4.64E-17 JAEAT 2.75E-17- 1.33E8 3.71E-17 3.A8E-17 3.87E-17 4.88E-17
C14 1.76E-23 2.40E-23 1.04E-23 8.24E-23 481E-23 1.40E-23 1.05E-23 1.53E-23 1,66E-20
Cd-113m 282617 3.45E-17 2.34E-17 1.97E17 8.27E-17 2.86E-17 2.22E-17 2.73E-17 3.34E-14
Ci-36 3.50E45 4,16E45 3.16E45 2.83E45 8.79E45 342E45 | O3.00E45 3.48E45 2.30E42
Cm-242 1.28E-19 2.41E-19 1.84E-20 3,08E-20 1.73E-19 8,01E-20 3.70E-20 9.28E-20 6.99E-19
Cm-243 1.63E-17 1.88E-17 1.65E-17 1.41E-17 4.23E-17 1.62E-17 1.46E-17 1.86E-17 2.76E-17
Cm-244 3.27E-18 B.24E-18 4.30E-19 9.04E-19 5.48E-18 2.60E-18 112E-18 3.04E-18 2.42E-17
Cm-245 141E-19 1.66E-18 1.32E-19 1.15E-19 4.30E-19 1.40E-19 1.24E-19 1.44E-18 1.95E-19
Cm-246 1.55E-23 2.98E-23 1.74E-24 3.36E-24 2.03E-23 9.50E-24 4.15E-24 1.11E-23 8.68E-23
Cm-247 3.82E-26 4.36E-26 3.74E-26 3.58E-26 7.35E-20 3.57€-28 3.59E-28 3.60E-26 4.65E-26
Co-60 5.50E-14 6.32E-14 5.64E-14 5.50E-14 8.10E-14 5.78E-14 5.46E-14 5.73E-14 8.50E-14
Cs-134 1.43E-06 1.63E-08 1.42E-08 1.30E-06 2.32E-06 1.46E-08 1.36E-06 -1.46E-08 1.83E-06
Cs-135 8.59E-17 1.13E-18 5.73E-17 457E-17 2.48E-16 7.52E-17 |. S.50E-17 7.136-17 1.24E-13
Cs-137 3.04E-06 3.47E-06 3.02E-08 2.84E06 5.00E-06 3.11E06 2.89E-08 J11E06 5.01E-06
Eu-154 5.86E-11 B.85E-11 5.85E-11 5.73E-11 9.21E-11 6.01E-11 6.62E-11 ~8.00E-11 8.10E-11
Eu-155 1.16E-12 1.37E-12 1.03E-12 8.62E-13 3.77E-12 112E-12 9.64E-13 116E-12 1.58E-12
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 ©0.00E+00 0.60E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+00 1.73E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.09E-10 0.00E+00
129 2.16E-11 2.98E-11 9.50E-12 7.35E-12 4.93E11 1.73E-11 1.03E-11 1.70E-11 4.83E-11
Kr-85 1.89E-06 2.28E-08 1.94E-06 1.85E-06 3.74E-08 2.01E-06 1.85E-06 2.03E-06 2.256-04
Nb-83m TA1E-18 2.30E-18 4.48E-20 2.07E-19 1.22E-18 6.03E-19 2.38E-19 7.80E-19 7.52E-18
Nb-84 8.42E-19 7.30E-18 6.30E-19 6.25E-19 1.01E-18 6.57E-19 6.12E-19 8.55E-19 8.10E-19
NG9 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
lNi-ss 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.60E+00 0.00E+00 | 0.00E+00 0.00E+00
Np-237 118E-16 1.43E-18 1.03E-18 B.74E-17 3.64E-16 1.13E-16 9.66E-17 1.17E-16 1.75E-18
Pa-231 1.04E-20 1.91E-20 0.89E-21 9.28E-21 2.29E-20 1.04E-20 9.40E-21 1.05E-20 1.49E-20
Fb-210 4.00E-25 5.28E-25 2.75E-25 2.03E-25 1.26E-24 3.50E-25 2.64E-25 3.64E-25 8.27E-25
Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0,00E+00 0.00E+00
Pm-147 2.27E-14 2.00E-14 1.65E-14 1.35E-14 6.60E-14 2.04E-14 1.50E-14 2.10E-14 2.46E-11
Pu-238 3.13E-13 6.06E-13 5.05E-14 8.01E-14 443E-13 1.91E-13 9.40E-14 _2.33E-13 1.65E-12
Pu-230 481E-15 7.50E-15 2.63E-15 2.65E-15 541E-15 3.86E-15 2.84E-15 4.21E-15 1.85E-14
Pu-240 - 3.60E-15 8.96E-15 6.17E-18 9.34E-16 5.24E-15 2.226-15 1.11E-16 2.69E-15 2.226-14
Pu-241 1.15E-14 1,38E-14 1.03E-14 8.08E-15 3A0E-14 111E-14 9.72E-15 1.16E-14 1.876-14
Pu-242 4.50E-18 8.668E-18 8.176-19 1.21E-18 8.66E-18 2.80E-18 1.42E-18 3.38E-18 2.76E-17
Ra-220 3,71E-23 4.27E-23 3.58E-23 3.26E-23 0.50E-23 3.73E-23 3.36E-23 3.80E-23 5.78E-23
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 2.20E-11 2.63E-11 2.20E-11 22111 3.90E-11 23411 2.18E-11 2.36E-11 2.47E-10
Sb-125 1.48E-11 1.70E-11 1.46E-11 1.40E-11 2.64E-11 151E-11 1.30E-11 1.51E-11 1.99E-11
Se-70 5.34E-20 7.19E-20 3.25E-20 257E-20 1.48E-19 4.56E-20 3.23E-20 4.67E-20 5.71E-17
Sm-147 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 7.00E-18 “1.18E-17 9.53E-19 1.52E-18 9.55E-18 4.82E-18 2.01E-18 3.88E-18 2.56E-17
Sn-126 1.04E-14 - 1.19E-14 1,03E-14 9.95E-15 1.80E-14 1.08E-14 9.84E-15 1.06E-14 1.80E-14
Sr-80 2.55E-13 311E-13 2.11E-13 1.78E-13 7.46E-13 2.40E-13 2.00E-13 247TE-13 3.01E-10
Tc-99 8.75E-18 1VIEAT7 6.49E-18 5.26E-18 2.80E-17 7.89E-18 6.23E-18 8.14E-18 1.38E-14
Th-220 8.87E-21 1.04E-20 8.23E-21 7A3E-21 2.71E-20 8.70E-21 7.60E-21 9.01E-21 1.27€-20
Th-230 3.67E-10 4.85E19 2.02E-19 2.49E-19 1.08E-18 3.32E-19 2.79E-10 3.56E-19 9.20E-19
Th-232 B.66E-26 1.26E-25 5.80E-26 5.12E-26 241E-25 7.32E-26 5.88E-26 8.08E-26 3.19£_<-25
U-232 4.31E-18 6.46E-18 2.74E-18 2.50E-18 ' 1.07E-17 3.50E-18 2.78E-18 3.05E-18 1.65E-17
U-233 8.91E-20 9.07E-20 5.52E-20 5.07E-20 ;| 1.6BE-19 6.34E-20 5.356-20 8.66E-20 1.87E-19
U-234 3.74E-15. 6.13E-15 1.86E-15 1.79E-15 8.47E-15 2.85E-15 2.04E-15 3.25E-15 1.81E-14
U235 5.80E-14 6.78E-14 5.64E-14 5.14E-14 154E-13 5.80E-14 5.33E-14 6.02E-14 7.22E-14
U236 2.19E-16 3.95E-16 7.84E-17 8.38E-17 4.28E-16 151E-18 9.T1EAT 1.80E-16 1.28E-15
U-238 6.08E-19 1.18E-18 1.36E-19 1.72E-19 1.03E-18 3.77E-19 2.09E-19 4.73E-19 4.03E-18
Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-60 {crud) 8.97E-08 1.136-07 1.00E-07 9.87€-08 1.44E-07 1.03E-07 9.72E-08 1.02E07 1.18E-07
[Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 6.56E-00 7.50E-06 8.40E-06 6.20E-06 1.12E05 6.68E-06 8.21E06 6.70E-06 2.32E04
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DOE SNF per Canister Source Term and Dose Calculations.xls ‘Final Results’

HWCTR (U/TH) [112] stable metal intact No HEPAs
AT -
Inhalation Submersion .
Dose @ |DoseTenm| Dose@ |Dose Term
5000 m for 5000 m for Dose Term for
[rem] Regulation [rem} Regulation Regulation

J_Gcnad 9.23E-03 3.39E-04 )
Breast 6.20E-03 3.83E-04 b
Lung 1.69E-01 3.42E-04

R Marrow 417E-02 3.39E-04

B Surface 4.52E-01 {<CDE AWJEM

Thyroid 5.70E-03 3.50E-04

Remainder 2.85E-02 3.31E-04

Whole Body 4.26E-02 |<CEDE 3.47E-04 |<DDE 4,29E-02 |<TEDE=CEDE+DDE

[Skin 0.00E+00 |<SKIN 6.25E-04 |<SKIN | 6.25E-04 |<SKIN

Eye Lens N/A___|<EYE N/A__ |<EYE N/A___ |<EYE

4.52E-01 |<CDE + DDE

HWCTR (U/TH) [112] stable metal intact HEPAs
AT

Inhalation | Submersion

Dose@ |Dose Term| Dose @ |Dose Term| Dose for

5000 m for . 5000 m for Regulation Dose Term for

[rem}] Regulation [rem] Regulation frem} Regulation

Gonad 4.22E-04 6.56E-06
Breast 3.72E-04 7.50E-06
Lung 4.65E-04 6.49E-06
R Marrow 4.07E-04 6.29E-06
B Surface 5.11E-04 [<CDE 1.12E-05
Thyroid 4.01E-04 6.68E-06
Remainder 4.48E-04 6.21E-06
Whole Body 4,25E-04 }<CEDE 6.70E-06 }<DDE 4.32E-04 |<TEDE=CEDE+DDE
Skin 0.00E+00 |<SKIN 2.32E-04 |[<SKIN 2.32E-04 |<SKIN
Eye Lens N/A___ |<EYE NA _ |<EYE NA__ |<EYE

5.18E-04 |<CDE + DDE

CAL-WPS-SE-000004 REV 00 1-12 September 1999




DOE SNF per Canister Source Term and Dose Calculations.xls } TEDE & CDE+DDE

HWCTR (U/TH) [112] stable matal intact
offsite doses with no HEPAs {rem] offsite doses with HEPASs [rem)
bone surface bone surface CDE
isotope material type TEDE CDE + DDE TEDE +DDE
Ac-227 P 4.64E-12 8.24E-11 1.39E-15 247E-14
Am-241 P 4.04E-06 7.30E-05 1.21E-09 2.18E-08
Am-242m P 2.76E-09 5.09E-08 8.28E-13 1.53E-11
Am-243 P 9.38E-08 1.71E07 282E-12 §.13E-11
Cc-14 P 1.71E-18 1.71E-186 5.12E-20 5.12E-20
Cd-113m P 7.22E-09 5.81E-10 21712 1.74E-13
Cl-36 P 4.12E-39 3.61E-40 1.24E-42 1.08E-43
Cm-242 P 3.38E-10 3.53E-09 1.01E-13 1.06E-12
Cm-243 P 1.04E-08 1.84E-08 3.12E13 5.52E-12
Cm-244 P 1.84E-07 3,22E-06 5.53E-11 9.85E-10
Cm-245 P 1.99E-11 3.82E-10 5.97E-15 1.08E-13
Cm-248 P 1.35E-12 2.45E-11 4.04E-18 7.35E-15
Cm-247 P 1.20E-18 23517 3.88E-22 7.08E-21
Co-80 P 3.10E-10 2.18E-10 9.31E-14 6.55E-14
Cs-134 [ 8.19E-05 7.22E-05 8.19E-05 7.22E-05
Cs-135 (o 5.60E-11 547E-11 5.60E-11 547E-11
Cs-137 C 3.31E-04 3.05E-04 3.31E-04 3.05E-04
Eu-154 P 5.35E-07 " 2.47E-08 1.61E-10 7.40E-10
Eu-155 P 2.70E-08 3.18E-07 8.11E-12 9.55E-11
Fe-55 P 2.50E-10 1.83E-10 7.76E-14 5.50E-14
H-3 G 3.63E-06 3.63E-06 3.63E-08 3.63E-08
1-129 G 7.00E-07 2,08E-08 7.00E-07 2.08E09
Kr-85 G 2.03E-08 2.03E-08 2,03E-06 2.03E-08
Nb-93m P 6.17E-12 5.82E.13 1.85E-15 1.75E-18
Nb-94 P 8.42E-15 2.93E-15 1.93E-18 8.79E-19
Ni-59 P 2.40E-14 2.36E-14 7.21E-18 7.07E-18
Ni-63 P 8.57E-12 8.40E-12 2.57E-15 2.52E-15 -
Np-237 P 7.37E-08 1.85E-08 2.21E-11 4.95E-10
Pa-231 P 9.40E-12 2.36E-10 2.82E-15 7.07E-14
Pb-210 P 1.05E-18 1.67E-15 3.16E-20 4.71E-19
Pd-107 P 9.09E-14 3.58E-18 2.73B-17 1.07E-19
Pm-147 P 1.43E-06 1.37E-05 4 28E-10 4.12E-09
Pu-238 P 2.24E-02 4.02E-01 6.73E-08 1.21E-04
Pu-239 P 5.12E-04 9.31E-03 1.54E-07 2.79E-06
Pu-240 P 2.92E-04 5.30E-03 8.75E-08 1.58E-06
Pu-241 P 1.58E-03 2.98E-02 4.74E07 8.93E-06
Pu-242 P 4.16E-07 7.52E-08 1.25E-10 2.26E-09
Ra-228 P 1.24E-15 4.06E-15 3.73E-19 1.22E-18
Ra-228 P 6.20E-20 3.13E-19 1.86E-23 9.38E-23
Ru-106 P 1.38E-08 2.17E-07 4.13E-10 8.50E-11
Sb-125 P 6.14E-08 5.95E-08 1.84E-11 1.79E-11
Se-79 P 1.82E-12 4.64E-13 5.46E-16 1.39E-18
Sm-147 P 1.95E-13 3.32E-12 5.84E-17 9.95E-16
Sm-151 P 4.84E-09 8.25E-08 1.45E-12 248E-11
Sn-128 P 5.19E-11 1.08E-10 1.56E-14 3.23E-14
Sr-90 P 5.10E-05 1.06E-04 1.53E-08 3.17E-08
Tc-99 P 5.03E-11 1.04E-12 1.51E-14 3.11E-18
Th-229 P 8.06E-12 1.48E-10 1.82E-15 4.48E-14
Th-230 P 7.97E-09 1.96E-07 2.39E-12 5.87E-11
Th-232 P 1.82E-14 4.57E-13 5.47E-18 1.37E-18
U-232 P 2.20E-07 7.93E-08 6.60E-11 2.38E-11
U-233 P 8.64E-10 2.03E-10 1.99E-13 6.10E-14
U-234 P 8.76E-05 2.06E-05 2.03E-08 6.18E-08
U-235 P 1.23E-06 3.75E07 3.70E-10 1.13E-10
U-238 P 5.41E-08 - 1.66E-06 1.62E-09 4 98E-10
U-238 P 1.97E-08 8.02E-09 5.91E-12 1.81E-12
Zr-93 P 3.05E-10 7.67E-09 9.15E-14 2.30E-12
crud -
Co-80 (crud) crud 1.63E-02 3.98E-03 4.89E-08 1.20E-06
Fe-55 {crud) crud 1.24E-03 8.76E-04 3.71E-07 2.63E-07
total 4.29E-02 4.52E-01 4.32E-04 5.18E-04
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DOE SNF per Canister Source Term and Dose Calculations.xls ' Importance

HWCTR (U/TH) [112] . stable metal intact
TEDE (no HEPAS)
material type subtotal [rem] fraction of total [-]
G 6,36E-06 1.48E-04
P 2.50E-02 5.82E-01
Cc 4.13E-04 8.62E-03
crud 1.75E-02 4 0BE-01
total  4.29E-02 1.00E+00
TEDE (HEPAS)
material type subtotal frem] fraction of total [-}
G 8.36E-08 1.47E-02
P 7.49E-08 1.73E-02
[o4 4.13E-04 9.56E-01
crud 5.26E-08 1.22E-02
total 4.32E-04 1.00E+00
bone surface CDE + DDE (no HEPASs)
material type subtotal frem) fraction of total [-]
G 5.66E-06 1.25E-05
P 4.47E-01 9.88E-01
[ A.77E-04 8.33E-04
crud 4.86E-03 1.07E-02
total 4.52E-01 1.00E+00
bone surface CDE + DDE (HEPAs)
material type subtotal [rem] fraction of total [-]
G 5.66E-08 1.09E-02
P 1.34E-04 2.59E-01
[} 3.77E-04 7.27€-01
crud 1.46E-08 2.81E-03
totat  5.18E-04 1.00E+00
1
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Attachment IV

Calculations for ALUM CLAD SNF [411] DOE SNF

CAL-WPS-SE-000004 REV 00 Iv-1 September 1999
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Fuel Data
S NN

DOE SNF per Canister Source Term and Dose Calculations.xls
evaluated fus! X evaluated fuel
fuel type stable metal | stable metal non-metal non-metal other other stable metal
condition intact not intact intact not intact intact not intact not Intact
T EBWR(U
HWCTR |ALUMCLAD| PWRCORE!l | SAXTON | METAL)LEU [N REACTOR| | ALUM CLAD SNF
fuel name (UTH) [112])[ SNF[411] [183] (MOX) [787] [64] [147] [411}
# of canisters 0.17 1.00 24.00 1.00: 10.50 194.85 1.00
material type Curies {entire fuel Inventory} Curies
P 9.27E08 | 2.81E-07 1.24E-02 1.33E-05 3.38E05 1.03E-02 2.81E-07
P 1.22E-01 | 251E+01 7.61E+04 6.45E+03 | 1.63E+04 2.80E+05 2.51E+01
P 8.67E05 | 0.69E03 1.16E+02 107E+01 | 2.71E+01 7.86E+00 9.60E-03
P 285E-04 | 240E-02 3.38E+02 2.83E+01 | 7.16E+01 4.10E+01 240E-02
P 1.08E-06 | 1.176-05 1.53E+00 1.81E+00 | 4.59E+00 3.63E+02 1.17E05 i
P 6.32E02 | 7.25E-01 0.00E+00 2.69E+01 | 6.56E+01 0.00E+00 7.25E-01 :
P 251E30 | 0.00E+00 0.00E+00 2.35E-02 5.06E-02 0.00E+00 0,00E+00
P 2.62E-04 | 8.00E-G3 0.00E+00 8.70E+00 | 2.23E+01 0.00E+00 8.00E-03
P 452E05 | 3.29E-03 0.00E+30 1.60E+01 | 4.06E+01 0.00E+00 3.20E-03
P 9.04E03 | 4.27E-01 3.16E+04 9.20E+02 | 2.36E+03 2 44E+03 4.27E-01
P 6.84E-07 | 1.33E-05 5.82E+00 2.12E-01 5.37E-01 5.13E-01 1.33E-05
P 3.90E-08 | 8.83E07 8.89E-01 4.28E-02 1.08E-01 8.78E-02 9.83E07
P 4.17E-14 | 0.00E+00 1.12E-07 2.83E07 0.00E+00
[2 7.30E03 | 1.81E-09 1.10E+04 212E+01 5.38E+01 4.75E+02 1.81E-09
[ 9.30E+01 | 2.05E+02 3.63E+03 1.24E+01 | 3.13E+01 1.83E+02 2.05E+02
[+] 6.58E-04 | 1.24E-02 6.19E+00 8.65E-01 1.69E+00 4.00E+01 1.24E-02
C 5.49E+02 | 8.60E+03 2.07E+06 1.00E+05 | 253E+05 5.34E+06 8.60E+03
P 1.57E+01 | D.08E+01 0.00E+00 1.84E+03 | 4.67E+03 0.00E+00 9.08E+01
P TATE+00 | 2.81E+01 0.00E+00 1.02E+02 | 4.80E+02 0.00E+00 2.81E+D1
P 1.20E+00 | 0.00E+00 0.00E+00 1.76E-01 4.45E-01 0.00E+00 0.00E+00
G 202E+00 | 2.61E+01 5.00E+03 2826402 | 7.41E+02 1.03E+04 2.81E+01
G 1.44E-04 | 2.54E-03 7.20E-01 6.09E-02 1.54E-01 3.20E+00 2.54E03
G G.46E+01 | 6.45E+02 5.07E+04 J250E+03 | 6.56E+03 1.53E+05 6.45E+02
P 2.82E-03 | 4.96E02 5.726+01 2.82E+00 | 7.15E+00 4.54E+02 4.06E-02
P 1.37E07 | 4.96E-08 0.00E+00 5.18E-02 1.31E-01 6.71E-05 4.06E06
P 2.43E-04 | 0.00E+00 0.00E+00 4.01E-02 1.02E-01 2.03E+01 0.00E+00
P 3.60E02 | 0.00E+00 8.04E+04 4.42E+00 | 1.12E+01 2.21E+03 0.00E+00
P 182E03 | 1.20E-02 7.068E+00 6.46E-01 1.64E+00 3.87E+01 1.20E-02
P 0.79E-08 | 1.88E-06 1.15E-02 3.02E-05 7.65E-05 1.38E-02 1.86E-06
P 1.04E-10 | 1.44E-11 2.71E08 5.13E-08 1.30E-07 7.52E-08 1.44E-11
P 0.52E-05 | 2.35E-03 1.95E+00 2.14E-01 5.42E-01 7.46E+00 2.35E03
P 4B6E+02 | 247E+03 0.00E+00 0.36E+01 | 2.37€+02 0.00E+00 2.47E+03
P 7.65E+02 | 2.20E+01 8.02E+04 5.66E+02 | 1.18E+04 8.37E+04 2.20E+01
P 1.50E+01 | 1.40E+01 7 55E+03 §.81E+01 | 2.05E+03 1.23E+05 1.40E+01
P 0.08E+00 | 1.07E+01 1.13E+04 1.706+402 | 3.54E+03 7.18E+04 1.07E+01
P 2.56E+03 | 1.22E+03 1.57E+06 §.43E+03 | 1.97E+05 2.06E+06 1.22E+03
P 1.35E-02 | 1.04E-02 3.73E+01 4.84E-01 1.01E+01 3.46E+01 1.04E-02
P 1.83E-09 | 1.53E-10 6.13E-08 2.46E-07 6.22E-07 1.15E-03 1.53E-10
P 1.74E-13 | B.44E-12 5.85E-02 2.80E-07 7.11E07 1.03E-08 8.44E-12
P 3.64E+01 | 2.07E+01 1.42E+01 1.176-03 2.97E-03 3.16E-01 2.97E+01
P T.20E+01 | 0.00E+00 0.00E+00 1.70E+01 | 4.30E+01 0.00E+00 0.00E+00
P 247E-03 | 6.93E-02 7.69E+00 7.80E-01 2.00E+00 4.48E+01 6.93E-02
P 34BE-08 | 8.28E-07 0.00E+00 9.01E-08 2.28E-05 0.00E+00 8.28E-07
P 2.16E+00 | 267E+01 2.58E+04 5.B6E+02 | 1.48E+03 8.55E404 2.67E+01
P 2.21E03 | 2.72E02 9.72E+00 1.50E+00 | 3.80E+00 7.83E+01 2.72E02
P 5.25E402 | 8.16E+03 1.56E+08 6.87E+04 | 1.74E+05 4.03E+08 8.16E+03
P 8.07E-02 | 1.44E+00 2.67E+02 251E+01 | 6.37E+01 1.51E+03 1.44E+00
P 3.77E-08 | B,00E-10 1.57€02 4.93E07 1.03E05 9.31E-08 8.09E-10
P 3.27E-04 | 7.96E-08 1.08E-03 . | 8.39E-06 1.75E-04 1,02E-03 7.06E-08
P 149610 | 1.99E-11 5.56E-03 4,58E-08 9.56E07 1.21E-07 1.99E-11
P 447E03 | 1.11E-04 0.00E+00 4,23E-03 8.82E-02 0.00E+00 111E-04
P 6.56E05 | 1.18E-08 6.07E+00 1.70E-04 3.55E03 5.71E-03 1.18E-06
P 6.83E+00 | 1.17E-03 5.82E+00 5.70E-02 | 1.196+00 4.85E+02 1.176-03
P 1.34E-01 | 8.48E-03 6.58E.01 5.12E-03 1.07E01 1.85E+01 8.48E-03
P 577601 | 305602 5.50E+00 7.81E-02 1.63E+00 7.02E+01 3.65E-02
P 2.22E03 | 1.04E-02 5.15E+00 0.65E:02 | 2.01E+00 3.82E+02 1.04E-02
P 127E02 | 1.40E-01 361E+01 3.72E+00 | 9.42E+00 2.10E+02 1.40E-01
crud (per canister)
Co-60 (crud) | 1.56E+01 | 6.37E+00 2.08E+02 1.23E+02 | 7.70E+02 1.76E+03 6.37E+00
Fe-55 (crud) | 0.85E+01 | 4.01E+01 1,69E+03 7.73E+02 | 4.85E+03 1.11E+04 4.01E+01
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DOE SNF per Canister Source Term and Dose Calculations.xls » parameters:

i Release Fractions
Total
Release | HEPA Filter
Material Type ARF RF Fraction LPF
stable metal/ intact
G 0.3 1.0 3.00E-01 1.0
P 2.00E-04 4.00E-03 8.00E-07 .| 3.00E-04
[} 2.00E-04 1.0 2.00E-04 1.0
stable metal/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 04 2.00E-03 3.00E-04
C 5.00E-03 1.0 5.00E-03 1.0
non-metalintact
G 0.3 1.0 03 1.0
P 2.25E-04 1.0 2.25E-04 3.00E-04
[+ 2.25E-04 1.0 2.25E-04 1.0
non-metal/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 04 2.00E-03 3.00E-04
C 5.00E-03 1.0 5.00E-03 1.0
other/intact
G 0.3 1.0 0.3 1.0
P 1.00E-03 10 1.00E-03 3.00E-04
[+ 1.00E-03 1.0 1.00E-03 1.0
other/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
[o] 5.00E-03 1.0 5.00E-03 1.0
crud
crud 1.0 0.3 3.00E-01 3.00E-04
ALUM CLAD SNF [411]
stable metal
not intact
Release Fractions Used in this Calculation
G 0.3 1.0 0.3 1.0
P 5.00E-03 4.00E-01 2.00E-03 3.00E-04
[¢] 5.00E-03 1.00E+00 | 5.00E-03 | 1.00E+00
crud 1.0 0.3 0.3 3.00E-04
[breathing rate 3.33E-04 |[m"3/s]
gound level dispersion factor
distance [m] [ x/Q [sec/mA3]
5000 4.68E-05 |99.5% worst-sector
3.70E+12|unit conversion factor
Sv/Bq to rem/Ci
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DOE SNF per Canister Source Term and Dose Calculations.xls Inhalation DCFs _A \

inhalation DGrs [oviBq]
gonads breast lungs red mamow | bone surface id »_remainder effective skin
3.96E-04 6.66E08 1.54E-03 2.57E-03 3.21E-02 3.50E-08 147603 1.81E-03 0.00E+00
3.25E-06 2.67E09 1.84E-05 1.74E-04 2.17E-03 1.60E-09 7.82E-05 1.20E-04 0.00E+00
3.21E05 1.38E-09 4.20E-08 1.60E-04 2.12E-03 5.64E-10 7.48E-05 1.15E-04 0.00E+00
3.26E-05 1.52E-08 1.78E-05 1.73E-04 217603 8.20E-09 7.74E-05 1.19E-04 0.00E+00
5.64E-10 5.64E-10 5.64E-10 5.64E-10 5.84E-10 5.64E-10 5.64E-10 5.64E-10 0.00E+00
3.326-08 3.32E-08 4.00E-07 3.32E08 3.32E08 3.32E08 1.30E-08 4.13E07 0.00E+00
5.04E-10 5,04E-10 4.56E08 5,04E-10 5.04E-10 5.04E-10 6.36E-10 5.93E-02 0.00E+00
5.706-07 9.44E-10 1.55E-05 3.90E-08 4.37E05 9.41E-10 2.45E-06 4 67E-06 0.00E+00
2.07E-05 6.20E-00 1.84E-05 118604 147603 3.83E-09 5.76E-05 8.30E-08 0.00E+00
1.58E-05 T.04E-08 1.93E05 9.38E-05 1.17E-03 1.016-09 4.78E-05 6.70E-05 0.00E+00
3.37E-05 6.69E-08 1.80E-05 1.79E-04 2.24E-03 3.65E-09 7.96E05 1.23E-04 0.00E+00
3.94E-05 4.00E-09 1.82E-05 1.78E-04 2.22E-03 2.26E-09 7.94E-05 1.22E-04 0.00E+00
3.07E05 2.23E-08 1.67E-05 1.63E-04 2.04E03 1.45E-08 7.30E05 1.12E-04 0.00E+00
4.76E-09 1.84E-08 34507 1.72E-08 1.35E-08 1.62E-08 3.80E-08 5.91E-08 0.00E+00
1.30E-08 1.08E-08 1.18E-08 1.18E-08 1.10E-08 1.11E-08 1.39E-08 1.25E-68 0.00E+00
1.20E-09 1.20E-09 1.41E-08 1.20E-09 1.20E-09 1.20E-09 1.20E-09 1.23E-09 0.00E+00
8.76E-09 7.84E-00 8.82E-08 8.30E-09 7.94E-09 7.93E-09 9.12E-09 8.63E-08 0.00E+00
117E-08 155E-08 7.92E-08 1.06E-07 5.23E-07 7.14E-09 1.13E-07 7.73E-08 0.00E+00
3.56E-10 6.14E-10 1.19E-08 143E08 |  1.52E-07 Z240E-10 - | 1.11E-08 1.12E-08 0.00E+00
5.23E-10 5.00E-10 1.06E-09 5.37E-10 5.14E-10 5.42E-10 121E-09 7.26E-10 0.00E+00
1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E11 1.73E-11 1.73E-11 1.73E-11 0.00E+00
8.69E-11 2.09E-10 3.14E-10 1.40E-10 1.38E-10 1.56E-06 1.18E-10 4.69E-08 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.16E-10 4.36E-11 6.45E-08 2.85E-10 7.43E-10 3.04E-11 3.95E-10 7.90E-09 0.00E+00
4.76E09 2.24E08 7.48E-07 2.26E-08 1.97€-08 239508 4.45E-08 1.12E-07 0.00E+00
3.50E-10 3.46E-10 1.20E-09 3.54E-10 3.51E-10 3.77E-10 3.63E-10 3.58E-10 0.00E+00
8.226-10 8.22E-10 3.07e-00 8.22E-10 B.22E-10 8.22E-10 8.59E-10 8.30E-10 0.00E+00

Np-237 2.96E-05 1.89E-08 1.61E05 2.62E-04 3.27E-03 1.34E-08 2.34E-05 1.46E-04 0.00E+00
Pa-231 6.90E-08 8.79E-09 TA47E-04 68.97E-04 8.70E-03 7.64E-09 2.87E-07 3.47E-04 0.00E+00
Pb-210 3.18E-07 3.18E-07 3.18E-07 3.75E-08 5.47E-05 3.18E07 4.68E-06 3.67E-08 0.00E+00
Pd-107 9.45E-13 8.45E-13 2.85E-08 5.11E-12 1.36E-11 8.45E-13 2.15E-10 3.45E-08 0.00E+00
Pm-147 1.88E-14 3.60E-14 7.74E-08 B8.16E-08 1.02E-07 1.98E-14 5.88E-09 1.06E-08 0.00E+00
Pu-238 2.80E-05 1.00E-09 3.20E-04 1.52E-04 1.90E-03 9.62E-10 7.02E-05 1.06E-04 0.00E+00
Pu-239 3.18E-05 9.22E-10 3.23E-04 1.69E-04 2.11E-03 9.03E-10 7.56E-05 1.16E-04 0.00E+00
Pu-240 3.18E-05 8.51E-10 3.23E-04 1.69E-04 2.11E-03 9.05E-10 7.56E-05 1.16E-04 0.00E+00

6.82E-07 3.06E-11 3.18E-06 3.36E-06 4.20E-05 1.24E-11 1.31E-06 2.23E-08 0.00E+00
3.02E-05 9.45E-10 3.076-04 1.61E-04 2.01E-03 8.79E-10 7.18E-05 1.11E04 0.00E+00
1.02E07 1.02E07 1.81E05 6.64E-07 7 59E-08 1.02E-07 1.07E-07 2 32608 0.00E+00
1.83E07 1.84E-07 7.22E-06 7.38E07 6.51E-08 1.83E-07 1.87E-07 1.20E-06 0.00E+00
1.38E-08 1.37E-08 1.04E-08 1.37E-08 1.37E-08 1.37E-08 1.60E-08 [ 1.20E07 0.00E+00
3.60E-10 4.16E-10 2.17E-08 6.49E-10 2.73E-09 3.24E-10 1.45E-00 3.30E-08 0,00E+00
6.79E-10 6.79E-10 9.81E-08 6.70E-10 6.70E-10 6.70E-10 4.24E-00 2.66E-08 0.00E+00
0.00E+00 0.00E+00 7.62E06 2.75E-05 3.44E04 0.00E+00 1.89E-05 2.02E-05 0.00E+00
4.03E-14 1.49E13 3.26E-08 1.10E-08 1.38E-07 1.32E-14 7.51E-09 8.10E-08 0.00E+00
1.43E-08 141E-08 1.51E-07 5.62E-08 1.18E-07 1.31E08 1.76E-08 2.66E-08 0.00E+00
2.64E-09 2.64E-00 2.86E-08 3.36E07 | . 7.27E-07 264E-09 5.73E-09 3.51E-07 0.00E+00
4.52E41 4.52E-11 1.67E-08 4.52E-11 4.52E-11 1.21E-09 6.26E-10 2.25E-09 0.00E+30
2.76E-08 2.76E-08 1.99E-03 1.15E-03 1.43E-02 2.76E-06 7.05E-08 5.80E-04 0.00E+00
4.08E-07 4.08E-07 3,00E04 1.73E-04 2.16E03 4.08E-07 1.05E-08 8.80E-05 0.00E+00
7.626-07 7.72E-07 6.40E-04 8.93E04 1.11E02 7.44E07 1.87E-06 4.43E-04 0.00E+00
8.00E08 8.06E-08 1.48E-03 4.06E-06 8.42E-05 7.85E08 3.11E-06 1.76E04 0.00E+00
2.54E-08 2.54E-08 3.C4E04 7 12E-07 1.12E05 2.54E08 9.40E-07 3.66E-05 0.00E+00
2.50E-08 2.50E-08 2.58E04 6.95E07 1.09E-05 2.50E-08 9.26E07 3.58E-05 0.00E+00
2.37E-08 2.38E-08 z 2604 6.58E-07 1.01E-05 2.37E08 8.50E-07 3.32E05 0.00E+00
2.37E-08 2.37E-08 2.82E04 6.60E-07 1.04E-05 2.37E-08 8.77E-07 3.39E05 0.00E+00
2.23E08 2.23E-08 2.66E-04 6.58E-07 9.78E-06 2.22E-08 8.22E-07 3.20E-05 0.00E+00
2.18E-11 4.68E-11 8.72E-08 1.77E07 2.18E-06 1.74E-11 1.73E-10 8.67E-08 0.00E+00

4.76E-09 1.84E-08 3.45E-07 1.72E-08 1.35E-08 1.62E-08 3.60E-08 5.91E-08 0.00E+00
5.23E-10 5.08E-10 1.06E-08 5.17E-10 5.14E-10 5.42E-10 1.21E-08 7.26E-10 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion DCFs

aw submersion DT s [ov/Bq M as) .
gonads breast lungs red marrow | bone surface thyroid remainder effective skin
3.75E-17 4.45E-17 3.38E-17 2.94E-17 1.04E-16 3.65E-17 3.18E-17 3.74E-17 3.28E-16
8.58E-16 1.07E-15 6.74E-16 5.21E-16 2.87E-15 7.83E-18 6.34E-18 8.18E-16 1.28E-15
3.80E-17 6.01E-17 1.72E-17 1.72E-17 7.84E-17 2,95E-17 1.84E-17 3.17€-17 1.36E-16
2.19E-15 2681E-15 1.92E-15 1.55E-16 7TATE-1S 2.09E-15 1.79E-15 2.18E-15 2.75E-15
2.59E-19 3.52E-19 1.53E-18 1.21E-19 7.08E-19 2.19E-18 1.54E-18 2.24E-19 2.43E-18
1.17E-18 8.76E-18 5.93E-18 5.01E-18 2.10E-17 6.76E-18 5.63E-18 6.94E-18 8.48E-15
2.24E-17 2.68E-17 2.02E17 1.81E-17 6.63E-17 2.19E-17 1.92E-17 2.23E-17 147E-14
7.83E-18 1.48E-17 . 1.13E-18 1.89E-18 1.06E-17 4.91E-18 2.27E-18 5.69E-18 4.29E-17
5.77E-15 6.68E-15 5.50E-15 5.00E-15 1.50E-14 §.76E-15 5.19E-156 5.88E-15 9.78E-15
6.90E-18 1.33E-17 7.08E-19 1.46E-18 8.82E-18 4.19E-18 1.81E-18 4.91E-18 3.91E-17
3.88E-15 4.55E-15 3.83E-15 3.17E-15 1.18E-14 3.84E-15 3.40E-156 3.96E-15 5.36E-15
6.24E-18 1.20E-17 | 7.00E-19 1.36E-18 8.17E-18 3.82E-18 1.67E-18 4.46E-18 3.49E-17
1.47E-14 1.88E-14 1.44E-14 1.38E-14 2.83E-14 1.49E-14 1.38E-14 1.50E-14 1.79E-14
1.23E-13 1.39E-13 1.24E-13 1.23E-13 1.78E-13 1.27E-13 1.20E-13 1.26E-13 1.45E-13
7.40E-14 8.43E-14 7.37E-14 7.19E-14 1.20E-13 7.57E-14 7.06E-14 7.57E-14 8.45E-14

6.28E-19 8.23E-19 4.19E-19 3.34E-19 1.81E-18 5.50E-19 4.09E-18 5.85E-19 0.06E-16
2687E-14 3.05E-14 2.65E-14 2.58E-14 4.38E-14 2.73E-14 2.54E-14 2.73E-14 4.39E-14
8.00E-14 6.81E-14 5.99E-14 5.87E-14 9.43E-14 6.15E-14 5.75E-14 B6.14E-14 8.20E-14
2.49E-15 2.95E-15 2.22E-15 1.85E-15 8.09E-15 2.41E-15 207E-15 2.48E-15 3.38E-15
0.00E+00 Q.00E+CO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 2.75E-18 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.31E-19 0.00E+00
4.83E-18 6.68E-16 2.14E-18 1.84E-16 1.10E-15 3.86E-16 2.30E-16 3.80E-18 1.10E-15
1.17E-18 1.34E-16 1.14E-18 1.09E-16 2.20E-18 1.18E-16 1.09E-16 1.19E-18 1.32E-14
6.33E-18 1.31E-17 2.55E-19 1.18E-18 6.92E-18 3.43E-18 1.36E-18 4.44E-18 4.28E-17
7.54E-14 8.57E-14 7.51E-14 7.34E-14 1.19E-13 7.72E-14 7.19E-14 7.70E-14 9.52E-14
Ni-58 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
N 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 1.04E-15 1.26E-15 9.02E-18 7.60E-16 3.20E-15 8.94E-18 8.50E-18 1.03E-15 1.54E-15
Pa-231 1.71E-15 1.99E-15 1.62E-15 1.52E-15 3.64E-15 1.70E-15 1.54E-15 1.72E-15 2.44E-15
Pb-210 8.19E-17 8.18E-17 4.25E-17 3.14E17 1.95E-16 5.42E-17 4.00E-17 5.84E-17 1.28E-18
Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm-147 7.48E-19 9.56E-18 5.45E-19 4.46E-18 2.18E-18 6.75E-18 5.26E-19 6.93E-19 8.11E-18
Pu-238 6.56E-18 1.27E-17 1.06E-18 1.68E-18 9.30E-18 4.01E-18 1.99E-18 4.88E-18 4.09E-17
Pu-239 4.84E-18 7.55E-18 2.65E-18 2.67E-18 9.47E-18 3.88E-18 2 86E-18 4.24E-18 1.86E-17
Pu-240 8.36E-18 1.236-17 1.08E-18 1.65E-18 9.26E-18 3.92E-18 1.96E-18 4,75E-18 3.92E-17
Pu-241 7.18E-20 8.87E-20 6.48E-20 5.83E-20 2.18E-19 6.98E-20 6.09E-20 7.25E-20 1.17E-19
Pu-242 5.34E-18 1.03E-17 9.68E-19 1.43E-18 7.90E-18 3.32E-18 1.68E-18 4.01E-18 3.27E-17
Ra-226 3.08E-16 3.54E-16 2.95E-16 2.70E-18 7.95E-168 3.09E-18 2.79E-18 3.15E-16 4.79E-16
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-108 1.01E-14 1.16E-14 1.01E-14 9.75E-15 1.72E-14 1.03E-14 8.63E-15 1.04E-14 1.09E-13
Sb-125 1.98E-14 2.27E-14 1.95E-14 1.87E-14 3.53E-14 2.01E-14 1.86E-14 2.02E-14 2.85E-14
Se-79 3.47E-18 4.67E-19 2.11E-18 1.87E-19 9.60E-19 2.96E-19 2.10E-18 3.03E-19 3.71E-16
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 5.20E-20 8.80E-20 7.08E-21 1.13E-20 7.09E-20 3.58E-20 1.49E-20 3.61E-20 1.80E-19
Sn-126 7.54E-14 8.62E-14 7.48E-14 7.22E-14 1.31E-13 7.69E-14 7.14E-14 7.711E-14 1.31E-13
Sr-80 7.78E-18 9.49E-18 6.44E-18 5.44E-18 2.28E-17 7.33E-18 6.11E-18 7.53E-18 9.20E-15
Tc-98 1.74E-18 2.20E-18 1.29E-18 1.05E-18 5.17E-18 1.57E-18 1.24E-18 1.62E-18 2.74E-15
Th-229 3.77E-15 4.42E-15 3.50E-15 3.03E-15 1.15E-14 3.70E-15 3.27E-15 3.83E-15 5.41E-15
Th-230 1.80E-17 2.38E-17 1.43E-17 1.22E-17 5.20E-17 1.83E-17 1.37E-17 . 1.74E17 4.51E-17
Th-232 9.34E-18 1.36E-17 6.37E-18 5.52E-18 2.60E-17 7.90E-18 6.34E-18 8.72E-18 3.44E-17
U-232 1.66E-17 2.32E-17 9.84E-18 8.99F-18 3.86E-17 1.28E-17 1.00E-17 1.42E-17 5.92E-17
U-233 1.89E-17 2.22E17 1.35E-17 1.24E-17 4.12E-17 1.55E-17 1.31E-17 1.63E-17 4.57TE-17
U-234 8.79E-18 1.44E-17 4.38E-18 4.20E-18 1.99E-17 6.89E-18 4.80E-18 7.63E-18 4.25E-17
U-235 7.05E-15 8.11E-15 8.75E-15 8.15E-15 1.84E-14 7.05E-15 6.37E-15 7.20E-15 8.64E-15
U-236 6.10E-18 1.10E-17 2.18E-18 2.33E-18 1.19E-17 4.19e-18 2.70E-18 5.01E-18 3.57E-17
U-238 4.39E-18 8.54E-18 9.96E-19 1.24E-18 7.40E-18 2.72E-18 1.51E-18 3.41E-18 291E-17
Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-60 1.23E-13 1.39E-13 1.24E-13 1.23E-13 1.78E-13 1.27E-13 1.20E-13 1.26E-13 1.46E-13
[Fess 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls ST Calc - no HEPAs. -

[Source Term Calculations HEPA fillers¢]no
ALUM CLAD SNF [411]
stable metal  [not intact ;
‘otarSoures Term | Respirabls Soures |
Curies (entire| finv= [Ci] released to the | Term [Ci] released to
Isotope fuel intentory) |  1/aCan ARF RF LPF snvironment the environment
| Ac-227 281E-D7 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.41E-09 5.62E-10
Am-241 2.51E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.28E-01 5.03E-02
Am-242m 9.69E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.85E-05 1.94E-05
Am-243 2.40E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.20E-04 4.80E-05
C-14 1.17E-05 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.86E-08 2.35E-08
Cd-113m 7.26E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.62E-03 1.45E-03
CI-368 0.00E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Cm-242 8.00E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.00E-05 1.80E-05
Cm-243 3.29E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.65E-05 6.58E-08
Cm-244 4.27E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.14E-03 B8.55E-04
Cm-245 1.33E-05 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 6.65E-08 2.66E-08
Cm-248 9.83E-07 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.92E-09 1.97E-09
Cm-247 0.00E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Co-80 1.81E-09 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 9.06E-12 3.63E-12
Cs-134 2.05E+02 1.00E+00 | 5.00E-03 { 1.00E+00 | 1.00E+00 1.02E400 1.02E+00
Cs-135 1.24E-02 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 6.21E-05 8.21E-05
Cs-137 8.60E+03 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 4.30E+01 4.30E+01
Eu-154 9.08E+01 1.00E+00 | 5.00E-03 { 4.00E-01 | 1.00E+00 4.54E-01 1.82E-01
Eu-155 2.81E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.41E-01 5.62E-02
Fe-§5 0.00E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
H3 2.61E+01 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 7.82E+00 7.82E+00
1-129 2.54E.03 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 7.61E-04 7.61E-04
Kr-85 6.45E+02 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 1.93E+02 1.93E+02
Nb-93m 4.96E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.48E-04 9.92E-05
Nb-94 4.98E-06 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.48E-08 9.92E-09
Ni-59 " 0.00E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Ni-63 0.00E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Np-237 1.20E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.98E-05 2.39E-05
Pa-231 1.88E-08 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+Q0 8.38E-09 3.75E-09
Pb-210 1.44E-11 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 7.21E-14 2.88E-14
Pd-107 2.35E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.18E-05 4.71E-08
Pm-147 247E+03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.23E+01 4.94E+00
Pu-238 2.20E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.10E-01 4.40E-02
JPu-239 1.48E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 7.45E6-02 2.98E-02
Pu-240 1.07E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.34E-02 2.14E-02
Pu-241 1.22E+03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 8.12E+00 2.45E+00
Pu-242 1.04E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.20E-05 2.08E-05
Ra-228 1.53E-10 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00' 7.84E-13 3.05E-13
Ra-228 8.44E-12 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.22E-14 1.69E-14
Ru-108 2.97E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.49E-01 5.84E-02
Sb-125 0.00E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Se-79 6.93E-02 1.00E+00 | 5.00E-03 [ 4.00E-01 | 1.00E+00 3.46E-04 1.39E-04
Sm-147 8.28E-07 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.14E-09 1.66E-09
Sm-151 2.67E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 | . 1.34E-01 5.35E-02
Sn-126 2.72E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+0Q 1.36E-04 5.44E-05
Sr-80 8.16E+03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4,08E+01 1.63E+01
Tc-89 1.44E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00EH)0 7.22E-03 2.89E-03
Th-229 8.09E-10 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.05E-12 1.62E-12
Th-230 7.96E-08 1.00E+00 | 5.00E-03 [ 4.00E-01 | 1.GOE+ON 3.98E-10 1.58E-10
Th-232 1.99E-11 1.00E+00 { 5.00E-03 | 4.00E-01 | 1.00E+0C 9.93E-14 3.97E-14
U-232 1.11E-04 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.54E-07 2.22E-07
U-233 1.18E-08 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.88E-09 2.35E-09
U-234 1.17E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.86E-06 2.35E-06
U-235 8.48E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.24E-05 1.70E-05
U-236 3.95E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.98E-04 7.91E-05
J-238 1.04E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.22E05 2.08E-05
Zr-93 1.40E-01 1.00E+00 { 5.00E-03 | 4.00E-01 | 1.00E+00 6.98E-04 2.79E-04
i crud (per canister)
; Co-60 {crud) | 8.37E+00 1 1.00E+00 | 3.00E-01 | 1.00E+00 8.37E+00 1.91E+00
Fe-55 (crud) I 4.01E+01 1 1 TOE;OO 3.00Er-01 1.00E+00 4.01E+01 1.20E+01
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DOE SNF per Canister Source Term and Dose Calculations.xis ' ST Calc- HEPAs |

Source Term Calculations HEPA fitters?|yes
ALUM CLAD SNF [411]
stable metal  {notintact ;
~Respiratio Sourcs |
[Ci] released to the | Term [Ci] released
) Isotope Curies 1/nCan ARF RF LPF environment to the environment
| AC-227 2.81E07 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.006-04 422613 T.69E-13
i Am-241 2.51E+01 | 1,00E+00 | 5.00E-03 | 4.00E-01 | 3.00e-04 3.77E-05 1.51E-05
Am-242m 9.60E-03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.45E-08 5.82E-09
Am-243 2.40E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.60E-08 1.44E-08
| C-14 147605 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.76E-11 7.04E-12
| Cd-113m 7.25E01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.00E-06 4.35E07
! Cl-36 0.00E+00 .| 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
: Cm-242 8.00E03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.20E-08 4.80E-00
: Cm-243 3.20E03 | 1.00E+00 | 5.00E-03 | 4.00E01 | 3.00E-04 4.94E-09 1.68E-09
: Cm-244 4.27E-01__| 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 8.41E-07 2.56E-07
Cm-245 1.33E-05 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 2.00E-11 7.08E-12
Cm-246 9.83E-07 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 147E-12 5.80E-13
Cr247 0.00E+00 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Co-60 1.81E-09 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.72E-15 1.08E-15
Cs-134 2.05E+02 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 1.02E+00 1.02E+00
Cs-135 1.24E-02 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 6.21E-05 8.21E05
Cs-137 B.60E+03 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 4.30E+01 4.30E+01
Eu-154 5.08E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.96E-04 5.456-05
Eu-155 2.81E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 4.22E-05 1.60E-05
Fe-55 0.00E+00 | 1.00E+00 | 5.00E-03 | 4.00E-D1 | 3.00E-04 0.00E+00 0.00E+00
H3 2.61E+01 | 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 7.82E+00 7.82E+00
120 2.54E-03 | 1.00E+00 | 3.00E-D1 | 1.00E+00 | 1.00E+00 7.61E-04 7.61E-04
Kr-85 6.46E+02 | 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 1.03E+02 1.93E+02
Nb-93m 4.96E-02_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 7.44E08 2.98E-08
Nb-94 4.96E-06 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 744E-12 2.98E-12
NG9 0.00E+00 | 1.00E+00 | 5.00E-03 | 4.00E01 | 3.00E-04 0.00E+00 0.00E+00
Ni-63 0.00E+00 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Np-237 1.20E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.79E-08 7A7E-08
Pa-231 1.88E-08 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.82E-12 1.13E-12
Pb-210 1.44E-11__| 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.16E-17 8.65E-18
Pd-107 2.35E03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.53E-09 1.41E-09
Pm-147 2.47E+03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.70E-03 148E-03
Pu-238 2.20E401 | 1,00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.30E-05 1,32E05
Pu-239 1.49E+01 | 1.00E+00 | 5.00E-03 | 4.00E01 | 3.00E-04 2.24E-05 8.94E-06
Pu-230 1.07E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.60E05 8.41E-08
Pu-241 1.22E+03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.83E-03 7.34E-04
Pu-242 1.04E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.56E-08 8.24E-09
[Ra-226 1.536-10._| 1.00E+00 | 5.00E-03 | 4.00E-07 | 3.00E-04 2.20E-16 9.16E-17
i Ra-228 8.44E-12_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.27E-17 5.06E-18
Ru-106 2.97E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 4,46E-05 1.76E05
Sb-125 0.00E+00 | 1.00E+00 | 5.00E-03 | 4.00E01 | 3.00E-04 0.00E+00 0.00E+00
Se-79 8.83E02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.04E-07 4.16E-08
Sm-147 8.28E-07_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.24E-12 4.97E-13
Sm-151__ 2.67E+01 | 1,00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 4.01E-05 1.60E-05
Sn-126 2.72E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 4.08E-08 1.63E08
Sr-80 8.16E+03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 1.22E-02 4.00E-03
Tc99 1.44E+00 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.17E08 8.67E-07
Th-229 8.09E-10_| 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.21E-15 4.86E-16
. Th-230 7.96E-08 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.19E-13 4.77E-14
- Th-232 1.99E-11 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.98E-17 1A9E-17
U-232 111E-04 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.66E-10 6.65E-11
U233 T18E-08 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.76E-12 7.05E-13
U-234 1.17E03_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.76E-08 7.04E-10
U-235 B.48E03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.27E-08 5.09E-09
238 3.95E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 5.93E-08 2.37E-08
U-238 1.04E-02 | 1.00E+00 | 5.00E03 | 4.00E-01 | 3.00E-04 1.57E-08 8.27E00
Zr83 1.40E-01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.10E-07 8.38E-08
crud {per canister)
Co80(crud) | 6.37E+00 1 1.00E+00 | 3.00E-01 | 3.00E-04 1.91E-03 5.73E-04
|Fe85 (crud) |~ .01E+01 1 1.00E+00 | 3.00E-01 | 3.00E-04 1,20E-02 3.61E-03
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DOE SNF per Canister Sdurce Term and Dose Calculations.xls

Inhalation Doses - no HEPAs‘

[ALUM CLAD SNF [411] T TNo HEPAS | | T I
stable metal notintact | ] [ | | | ]
inhalation doses Jram]
gonads breast i red marrow_| bone surface thyroid remainder effective skin
Ac-227 1.28E-08 2.16E-12 4.99E-08 8.33E-08 1.04E-06 1.16E-12 4.77E-08 5.87E-08 0.00E+00
Am-241 9.43E-02 7.74E-08 5.34E-02 5.056-01 6.20E+00 4.64E-06 2.27E-01 3.48E-01 0.00E+00
Am-242m 3.50E-05 1.54E-08 4.69E-06 1.60E-04 2.376-03 6.30E-10 8.36E-05 1.20E-04 0.00E+00
Am-243 9.02E-05 4.21E-08 4.93E-05 4.79E-04 8.01E-03 2.20E-08 214E04 3.20E04 0.00E+00
C-14 7.63E-13 7.83E-13 7.63E-13 7.63E-13 7.63E-13 7.63E-13 7.63E-13 7.83E-13 0.00E+00
Cd-113m 2.77E-08 2.776-08 3.42E-05 2.77E-08 2.77E-08 2.77E-06 1.09E-04 3.45E-05 0.00E+00
CE36 _0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 5.26E-07 8.71E-10 1.43E-05 3.80E-06 4.49E-05 8.68E-10 2.26E-06 431E-06 | 0.00E+00
Cm-243 7.66E-06 2.30E-09 7.36E-06 4.48E-05 5.58E-04 1.45E-00 2.19E-05 3.15E-05 0.00E+00
Cm-244 7.84E04 5.13E-08 9.51E-04 4.62E-03 5.77E-02 4.98E-08 2.36E-03 3.30E-03 0.00E+00
Cm-245 5.17E-08 1.03E-11 2.76E-08 2.75E-07 3.44E-00 5.85E-12 1.22E07 1.89E-07 0.00E+00
Cm-246 3.79E-08 4.53E13 2.08E-08 2.02E-08 2.52E-07 2.56E-13 9.00E-09 1.386E-08 0.00E+00 -
Cm-247 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 9.95E-16 3.85E-15 7.21E-14 3.60E-15 2.826-15 3.36E-15 7.53E-15 1.24E-14 0.00E+00
Cs-134 7.68E-04 6.38E-04 6.97E-04 6.97E-04 6.50E-04 8.56E-04 8.21E-04 7.38E04 0.00E+00
Cs-135 4.28E-09 4.20E-00 5.05E-00 4.29E09 4.20E-09 4.20E-00 4.20E-08 4.40E-00 0.00E+00
Cs-137 217E02 1.94E-02 2.10E-02 2.06E-02 1.97E-02 1.97E-02 2.26E-02 2.34E-02 0.00E+00
Eu-154 1.22E-04 1.62E-04 8.20E-04 1.11E-03 5.47E-03 7.47E05 1.16E-03 8.09E-04 0.00E+00
Eu-155 1.15E-06 1.99E-06 3.86E-05 4.64E-05 4.53E-04 7.76E07 3.60E-05 3.63E-05 0.00E+00
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.80E-06 7.80E08 7.80E-06 7.80E-06 7.80E-08 7.80E-06 7.80E-08 7.80E-06 0.00E+00
3.81E-09 9.17E-09 1.38E-08 8.15E-09 B8.06E-09 6.85E-05 5.18E-09 2.06E-08 0.00E+00
0.00E+00 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.38E-09 2.49E-10 3.60E-07 1.63E-00 4.25E-09 1.74E-10 2.26E-09 4.52E-08 0.00E+00
2.72E-12 1.28E-11 3.28E-10 1.20E-11 1.13E-11 1.27E6-11 2.55E-11 6.41E-11 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.08E-05 2.33E-08 2.22E-05 3.61E-04 4.51E-03 1.85E-08 3.23E05 2.01E-04 0.00E+00
1.49E-12 1.90E-12 1.62E07 151E-07 1.88E-06 1.65E-12 8.21E-11 7.51E-08 0.00E+00
5.20E-18 5.20E-16 5.20E-16 6.24E-15 9.10E-14 5.28E-16 7.80E-15 6.11E-15 0.00E+00
2.57E-13 2.57E-13 7.74E-09 1.39E-12 3.69E-12 2.57E-13 5.84E-11 9.37E-10 0.00E+00
5.35E-09 1.03E-08 2.20E-02 2.32E-03 2.00E-02 5.64E-09 1.66E-03 3.02E03 0.00E+00
7.10E-02 2.54E08 8.12E-01 3.86E-01 4.82E+00 2.44E06 1.76E-01 2.60E-01 0.00E+00
5.47€-02 1.58E-08 5.56E-01 2.90E-01 3.63E+00 1.55E-06 1.30E-01 1.98E-01 0.00E+00
3.92E-02 117608 3.98E-01 2.08E-01 2.60E+00 1.11E-08 9.31E-02 1.43E-01 0.00E+00
8.62E-02 4.32E-06 4.40E-01 4.74E-01 5.92E+00 1.75£-00 1.856-01 3.15E01 0.00E+00
3.62E05 1.13E-00 3.68E-04 1.93E-04 2.41E03 1.05E-09 8.61E-05 1.33E-04 0.00E+00 |
1.80E-15 1.80E-15 2.84E-13 1.17E-14 1.33E-13 1.80E-15 1.88E-15 4,09E-14 0.00E+00
1.78E-18 1.79E-16 7.02E-15 7.18E-16 6.33E-15 1.78E-16 1.82E-16 1.25E-15 0.00E+00
4,73E-05 4.70E-05 3,56E-03 4.70E-05 4.70E-05 4.70E-05 5.76E-05 4.42E-04 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.42E09 5.42E-09 7.84E-08 5.42E09 5,42E-09 5.42E-00 3.39E-08 2 12E-08 0.00E+00
0.00E+00 0.00E+00 7.27E-10 2.62E-09 3.26E-08 0.00E+00 1.80E-09 1,.93E-09 0.00E+00
1.24E-10 4.60E-10 1.01E-05 3.39E-05 4.26E-04 4.07E-11 2.32E-05 2 50E-05 0.00E+00
4.48E-08 4.42E08 4.74E07 1.76E07 3.70E07 4.11E08 5.52E-08 8.44ED8 0.00E+00
2.48E-03 2.48E-03 2.69E+00 3.16E-01 6.84E-01 2.48E-03 5.39E-03 3.30E-01 0.00E+00
7.53E-08 7.53E09 2.718E-08 7.53E09 7.53E-09 2.02E-07 1.04E-07 3.75607 0.00E+00 4
2.56E-13 2.58E-13 1.86E-10 1.07€-10 1.33E-09 2.58E-13 6.58E-13 541E-11 0.00E+00
3.74E-12 3.74E-12 2.75E-08 1.59E-09 1.09E-08 3.74E-12 9.63E-12 8.07E-10 0.00E+00
1.75E-15 1.77E-15 2.166-12 2.05E-12 2.54E-11 1.70E-15 4.28E-15 1.01E-12 0.00E+00
1.02E-09 1.03E-09 1.89E-05 5.19E-08 8.21E-07 1.00E-09 3.98E-08 2.28E-08 0.00E+00
3.44E-12 3.43E-12 4.12E08 9.65E-11 162E090 | 344E-12 1.27E-10 4.06E09 0.00E+00
3.38E-09 3.38E09 4.03E-05 9.44E-08 1.47E-06 3.38E-09 1.25E-07 4 84E-06 0.60E+00
U-235 2.32E08 2.33E-08 2.70E-04 6.44E07 9.88E-06 2.32E-08 8.40E-07 3.25E-05 ‘| 0.00E+00
U-236 1.08E07 1,08E07 1.20E-03 3.01E08 4.74E-05 1.08E-07 4.00E-06 1.55E-04 0.00E+00
U-238 2.68E-08 2.69E-08 3.20E-04 7.93E-07 1.18E-05 2.676-08 8.90E-07 3.86E-05 0.00E+00
Zr93 351E-10 7.54E-10 1.40E06 2.85E-08 351E-05 2.80E-10 2.79E-09 1.40E-06 0.00E+00
crud
Co-60 {crud) 5.25E04 203603 3.80E-02 1.90E-03 1.49E-03 1.79E-03 3.97E03 6.51E03 0.00E+00
Fe55 (crud) 3.63E-04 3.53E-04 7.35E-04 3.50E-04 3.57E-04 3.76E-04 8.30E-04 5.04E-04 0.00E+00
total 3.82E-01 2.52E-02 5.05E+00 2.21E+00 2.41E+01 2.52E-02 8.52E-01 1.64E+00 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations xls Air Submersion Doses - no HEPAs

JALOM CLAD SNF [411] | [ NoHEPAs | I T T T
stable metal notintact | I | 1 [ | ]
air submersion doses [rem]
gonads breast lungs red mamow_{ bone surface thyroid remainder effective skin
9.13E-18 1.08E-17 8.23E-18 7.16E-18 2.52E-17 B.89E-18 7.756-18 9.11E-18 7.99E-17
1.87E-08 2.33E-08 1.47E-08 1.13E-08 6.25E-08 1.70E-08 1.36E-08 1.76E08 2.79E-08
3.19E-13 5.04E-13 144E13 144E-13 6.66E-13 2.48E-13 1.63E-13 2.66E-13 1.14E-12
4.556-11 5.42E-11 3.89E-11 3.22E-11 1.55E-10 4.34E-11 3.72E-11 4.53E-11 5.72E-11
2.63E-18 3.57E-18 | 155E-18 1.23E-18 7A7E-18 2.22E-18 1.56E-18 2.27E-18 247E-15
4.60E-12 550E-12 3.72E-12 3.14E-12 1.32E-11 4.24E-12 3.53E-12 4.35E-12 5.32E09
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.42E-14 1.03E-13 7.83E-15 131E14_ | 7.34E-14 3.40E-14 1.57E-14 3.94E-14 2.976-13
1.64E-11 1.80E-11 1.57E-11 1.43E-11 3.28E-11 1.84E-11 1.48E-11 1.6BE-11 2.79E-11
2.55E-12 4.92E-12 2.62E-13 5.40E-13 3.26E-12 1.55E12 6.70E-13 1.82E-12 TA5E11
4.47E14 5.24E-14 4.1BE-14 3.65E-14 1.36E-13 4.42E14 3.92E-14 4.56E-14 8.17E-14
5.31E-18 1.02E-17 5.86E-19 1.15E-18 6.95E-18 3.25E-18 142E-18 3.80E-18 2.97E-17
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00
1.83E-16 2.18E-16 1.05E-18 1.03E-16 2.79E-16 1.99E-18 1.88E-18 1.98E-16 2.28E-18
1.31E-05 1.40E-05 1.31E05 1.26E-05 2.13E-05 1.34E-05 1.256-05 1.34E05 1.68E-05
6.75E-15 8.85E-15 4.50E-15 3.50E-15 1.05E-14 5.01E-15 4.40E-15 6.07E-15 9.74E12
T.89E-04 2.27E-04 1.97E-04 1.02E-04 3.26E-04 2.03E-04 1.89E-04 2.03E-04 3.27E-04
4.71E-06 5.35E08 4.71E-08 4 B81E-06 7.41E-06 4.83E-06 4,52E08 4.62E-08 6.51E-08
6.06E-08 7.18E-08 5.40E-08 4.506£-08 1.97E07 5.87E-08 5.04E-08 6.06E08 | 8.25E-08
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 3.72E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.48E-10 0.00E+00
6.37E-11 8.78E-11 2.89E-11 216E-11 1.45E-10 5.00E-11 3.03E-11 5.01E-11 1.45E-10
3.92E-06 4.49E-08 3.82E06 3.65E-06 7.37E-06 3.05E08 3.65E-08 3.99E-06 442E-04
2.72E-13 5.63E-13 T10E-14 5.07E-14 297E-13 1.47E-13 6.84E-14 1.91E-13 1.84E-12
3.24E-13 3.68E-13 3.23E-13 3.15E-13 5.11E-13 3.32E13 3.00E-13 3.31E-13 4.00E-13
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 _
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.08E-11 1.30E-11 9.34E-12 7.06E-12 3.31E-11 1.03E-11 “8.80E-12 1.07E-11 1.59E-11
l_[a 2.78E-15 3.23E-15 2.63E-15 2.47E-15 5.91E-15 2.76E-15 2.50E-15 2.79E-15 3.96E-15
Pb-210 7.73E-22 1.02E-21 5.31E-22 3.92E-22 2.44E-21 6.776-22 5.11E-22 7.04E-22 1.60E-21
Pd-107 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 “0.00E+00 0.00E+00
Pm-147 1.60E-09 2.04E-09 1.16E-09 9.53E-10 4.66E-09 1.44E09 1.12E-09 1.48E-00 1.73E-08
Pu-238 1.25E-10 2.42E-10 2.02E-11 3.20E-11 1.77E-10 7.64E-11 3.79E-11 9.29E-11 7.796-10
Pu-239 6.25E-11 9.74E-11 3.426-11 3.456-11 1.22E-10 5.01E-11 3.69E-11 5.476-11 2.40E-10
Pu-240 5.88E-11 1.14E-10 1.01E-11 1.53E-11 8.56E-11 3.62E-11 1.81E-11 4.39E-11 3.62E-10
Pu-241 7.61E-11 9.18E-11 6.86E-11 5.06E-11 2.30E-10 7.39E-11 6.45E-11 7.68E-11 1.24E-10
Pu-242 481E-14 0.28E-14 8.73E-15 1.20E-14 719E-14 2.00E-14 1.51E-14 3.61E-14 2.94E-13
Ra-226 4.07E-20 4.68E-20 3.90E-20 357E-20 1.06E-19 4.09E-20 3.69E-20 4.16E-20 6.33E-20
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 2.60E.07 2.98E07 2.60E-07 251E-07 4.43E07 2.85E-07 248E-07 2.68E-07 2.80E-08
Sb-125 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Se-79 2.08E-14 2.80E-14 1.27E-14 1.00E-14 5.76E-14 1.78E-14 1.26E-14 1.82E-14 2.22E-11
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 1.20E-12 2.04E-12 1.64E-13 2.62E-13 1.64E-12 8.29E-13 3.45E-13 8.36E-13 4.40E-12
L§n—1ze‘ 1.76E-09 2.03E-09 1.76E-09 1.70E-09 3.08E-09. 1.81E-09 1.6BE-09 1.826-09 3.08E-09
Sr-80 5.50E-08 6.71E-08 4.55E-08 3.84E08 161E-07 5.18E-08 4.32E-08 5.32E-08 8.50E-05
Tc99 2.18E-12 2.15E-12 1.61E-12 1.31E-12 6.47E-12 1.96E-12 1.65E-12 2.03E-12 3.43E-09
Th-228 2.64E-18 3.10E-18 2.45E-18 2.12E-18 8.06E-18 2.50E-18 2.20E-18 2.68E-18 3.79E-18
Th-220 1.24E-18 1.64E-18 9.85E-19 8.40E-19 3.64E-18 1.12E-18 9.44E-19 1.20E-18 3.11E18
Th-232 1.61E-22 2.34E-22 1.10E-22 9.49E-23 347E-22 136E-22 1.09E-22 150E-22 5.90E-22
U-232 1.49E-15 2.23E-15 9.45E-16 8.63E-16 3.71E-15 1.24E-15 9.60E-16 1.36E-15 5.68E-15
U-233 1.72E17 2.26E-17 1.37E17 1.26E-17 4.19E-17 1.58E-17 1.33E-17 1.86E-17 4.65E-17
U-234 8.03E-15 1.46E-14 445E-15 4.26E15 2.02E-14 6.75E-15 4.87E-15 7.75E-15 4.32E-14
U-235 5.18E-11 5.96E-11 4.96E-11 4.52E-11 1.35E-10 SABE-11" 4.88E-11 5.20E-11 6.34E-11
U-236 2.09E-13 3.77E-13 748E-14 7.98E-14 3,07E-13 1.43E-13 9.25E-14 1.72E-13 1.22E-12
U-238 3.97E-14 7.72E-14 9.01E-15 1.12E-14 6.60E-14 248E-14 1.37E-14 3.08E-14 2.63E-13
Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud :
Co-60 (crud) | 1.36E-04 1.53E-04 1.376-04 1.36E-04 1.96E-04 1.40E-04 1.32E04 1.39E-04 1.60E-04
Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+30 0.00E+00 0.00E+00
total 3.56E-04 4.05E-04 3.55E-04 349E04 5.50E-04 3.65E-04 3.42E-04 3.64E-04 1.02E-03
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DOE SNF per Canister Source Term and Dose Calculations.xls

[ALUM CLAD SNF [a11) T T__FEPAs [ . T | ] T
stable metal notintact | | [ [ [ ] |
inhalation doses [rem]
gonads breast lungs rad mamow | bone surface thyroid remainder effective skin
Ac-227 3.85E-12 6.48E-18 1.50E-11 2.60E-11 3.12E-10 3.49E-18 1.43E-11 1.76E-11 0.00E+00
Am-241 2.83E-05 2.32E-09 1.60E-05 1.51E-04 1.80E-03 1.39E-09 6.80E-05 1.04E-04 0.00E+00
Am-242m 1.08E-08 4.83E-13 1.41E-09 5.67E-08 7.11E07 1.89E-13 2.51E-08 3.86E-08 0.00E+00
Am-243 27108 1.26E-11 1.48E-08 1.44E-07 1.80E-06 6.88E-12 8.43E-08 9.88E-08 0.00E+00
C-14 2.29E-18 2.29E-16 2.29E-16 2.209E-18 2.29E-16 2.29E-16 2.29E-18 2.20E-16 0.00E+00
Cd-113m 8.32e-10 8.32E-10 1.03E-08 8.32E-10 8.32E-10 8.32E-10 3.26E-08 1.04E-08 0.00E+00
CI-36 0.00E+00 0.00E+00 0.00E+00 [ - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 1.58E-10 281E-13 4.20E-09 1.08E-09 1.35E-08 2 60E-13 6.78E-10 1.28E-09 0.00E+00
Cm-243 2.36E-08 7.16E-13 2.21E-09 1.34E-08 1.67E-07 4.36E-13 8.56E-08 9.45E-09 0.00E+00
Cm-244 235607 1.54E-11 2.85E-07 1.38E-08 1.73E-05 1.49E-11 7.07E07 9.91E-07 0.00E+00
Cm-245 1.66E-11 3.08E-15 8.28E-12 8.24E-11 1.03E-09 1.69E-15 3.866E-11 5.66E-11 0.00E+00
Cm-248 1.14E-12 1.36E-16 6.19E-13 8.05E-12 7.55E-11 7.69E-17 2.70E-12 4.15E-12 0.00E+00
Cm-247 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-80 2.99E-19 1.15E-18 2.16E-17 1.08E-18 8.47E-19 1.02E-18 2.26E-18 3.71E-18 0.00E+00
Cs-134 7.68E-04 8.38E-04 8.97E-04 6.97E-04 6.50E-04 6.56E-04 8.21E-04 7.38E-04 0.00E+00
Cs-135 4.29E-09 4.20E08 5.05E-09 4.20E08 4,20E-09 4.29E-09 4.29E-00 4.40E-08 0.00E+00
Cs-137 2.17E-02 1.94E-02 2.18E-02 2.06E-02 1.97E-02 1.87E-02 2.26E-02 2.14E-02 0.00E+00
Eu-154 3.67E-08 4.87E-08 2.49E-07 3.33E-07 1.64E-06 2.24E-08 3.55E-07 2.43E-07 0.00E+00
Eu-155 3.48E-10 5.97€-10 1.16E-08 1.39E-08 1.48E-07 2.33E-10 1.08E-08 1.00E-08 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.80E-08 7.80E-08 7.80E-08 7.80E-08 7.80E-08 7.80E-08 7.80E-06 7.80E-06 0.00E+00
3.81E-09 9.17E-09 1.38E-08 8.15E-08 6.06E-09 6.85E-05 5.18E-09 2.06E-08 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+C0 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.14E-13 7.48E-14 1.11E-10 4.89E-13 1.28E-12 5.22E-14 6.78E-13 1.36E-11 0.00E+00
8.17E-18 3.84E-15 1.28E-13 3.88E-15 3.38E-15 3.81E-15 7.64E-15 1.926-14 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+H)0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.22E-08 6.99E-12 6.66E-09 1.08E-07 1.35E-068 5.54E-12 9.68E-09 6.04E-08 0.00E+00
4.48E-16 5.71E-16 4.85E-11 4.53E-11 5.65E-10 4.96E-18 1.86E-14 2.25E-11 0.00E+00
1.59E-19 1.59E-19 1.69E-19 1.87E-18 2.73E-17 1.59E-19 - 2.34E-18 1.83E-18 0.00E+00
7.70E-17 7.70E-17 2.32E12 4.16E-16 1.11E-15 7.70E-17 1.75E-14 2.81E-13 0.00E+H00
1.681E-12 3.08E-12 6.61E-08 6.97E-07 8.71E-06 1.69E-12 5.03e-07 9.05E-07 0.00E+00
2.13E-05 7.61E-10 2.43E-04 1.16E-04 1.45E-03 7.32E-10 5.34E-05 8.07€-05 0.00E+00
1.84E-05 4.75E-10 1.87E-04 8.71E-05 1.08E-03 4.66E-10 3.90E-05 5.88E-05 0.00E+00
Pu-240 1.17E-05 3.51E-10 1.19E-04 8.24E-05 7.79E-04 3.34E-10 2.79E-05 4.28E-05 0.00E+0D
Pu-241 2.89E-05 1.29E-08 1.35E-04 1.42E-04 1.78E-03 5.25E-10 5.54E-05 9.44E-05 0.00E+00
Pu-242 1.09E-08 3.40E-13 1.10E-07 5.79E-08 7.23E-07 3.16E-13 2.58E-08 3.99E-08 0.00E+00
Ra-226 5.39E-19 5.39E-19 8.51E-17 3.51E-18 4.01E-17 5.39E-19 5.65E-18 1.23E-17 0.00E+00
Ra-228 5.34E-20 5.37E-20 2.11E-18 2.15E-19 1.90E-18 6.34E-20 5.46E-20 3.76E-19 0.00E+00
Ru-108 1.42E-08 1.41E-08 1.07E-06 1.41E-08 1.41E-08 1.41E-08 1.74E-08 1.33E07 0.00E+00
Sb-125 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Se-79 1.63E-12 1.63E-12 2.35E-11 1.83E-12 1.83E-12 1.63E-12 1.02E-11 6.37E-12 0.00E+00
Sm-147 0.00E+00 0.00E+00 2.18E-13 7.87E-13 0.85E-12 0.00E+00 5.41E-13 5.78E-13 0.00E+00
Sm-151 3.73E-14 1.38E-13 3.02E-09 1.02E-08 1.28E-07 1.22E-14 B.95E-09 7.50E-09 0.00E+00
Sn-126 1.35E-11 1.33E-11 1.42E-10 5.29E-11 1.11E-10 1.23E-11 1.66E-11 2.53E-11 0.00E+00
Sr-80 7.45E-07 7.45E-07 8.08E-04 9.40E-05 2.05E-04 7.45E-07 1,62€-08 8.91E-05 0.00E+00
Tc-90 2.28E-12 2.26E-12 8.35E-10 2.26E-12 2.26E-12 6.05E-11 3.13E-11 1.12E-10 0.00E+00
Th-229 7.73E17 7.73E-17 6.57E-14 3.22E-14 4.00E-13 7.73E-17 1.97E-16 1.62E-14 0.00E+00
Th-230 1.12E-15 1.12E-156 8.26E-13 4.76E-13 5.85E-12 1.12E-15 2.80E-15 2.42E-13 0.00E+00
Th-232 5.24E-19 5.31E-189 6.46E-16 8.14E-18 7.83E-15 5.11E-19 1.29E-18 3.04E-18 0.00E+00
U-232 3.07E-13 3.09E-13 5.88E-09 1.58E-11 2.46E-10 3.01E-13 1.19E-11 6.83E-10 0.00E+00
UJ-233 1.03E-16 1.03E-156 1.24E-11 2.89E-14 4.55E-13 1.03E-15 3.82E-14 1.49E-12 0.00E+00
U-234 1.01E-12 1.01E-12 1.21E-08 2.83E-11 4.42E-10 1.01E-12 3.76E-11 1.45E-09 0.00E+00
U-235 8.95E-12 6.98E-12 8.10E-08 1.83E-10 - 2.96E-09 6.95E-12 2.52E-10 9.74E-09 0.00E+00
U-236 3.24E-11 3.24E-11 3.88E-07 9.03E-10 1.42E-08 3.24E-11 1,20E-09 4.64E-08 0.00E+00
U-238 8.06E-12 8.06E-12 9.81E-08 2.38E-10 3.53E-09 8.02E-12 2.97E-10 1.16E-08 0.00E+00
Zr-93 1.05E-13 2.26E-13 4.21E-10 8.55E-10 1.05E-08 8.41E-14 8.36E-13 4.18E-10 0.00E+00
crud
Co-60 (crud) 1.57E-07 6.08E-07 1.14E05 5.69E-07 4.46E-07 5.36E07 1.19E08 1.95E-06 0.00E+00
Fe-585 (crud) 1.09E-07 1.06E-07 2.21E-07 1.08E-07 1.07E-07 1.13E07 2.52E07 1.51E07 0.00E+00
total 2.26E-02 2.01E-02 2.41E-02 2.19E-02 2.7BE-02 2.04E-02 2.37E-02 2.26E-02 , 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion Doses - HEPAs

ALUM CLAD SNF {411] | |  HEPAs | { { | |
stable metal |~ notintact | | : 1 | | |
air submersion doses {rem]
gonads breast lungs red marrow | bone surface thyroid remainder effective skin
Ac-227 2.74E-21 3.25E-21 247E-21 2.15E-21 7.57E-21 2.67E-21 2.32E-1 2.73E-21 2.40E-20
Am-241 5.60E-12 6.90E-12 4.40E-12 3.40E-12 1.87E-11 5.11E-12 4.14E-12 5.34E-12 8.38E-12
Am-242m 9.57E-17 1.51E-18 4.33E-17 4.33E-17 2.00E-18 7.43E-17 4.88€-17 7.98E-17 3.42E-16
Am-243 1.37E-14 1.63E-14 1.20E-14 9.68E-15 4.66E-14 1.30E-14 1.12E-14 1.36E-14 1.71E-14
C-14 7.89E-22 1.07E-21 4.68E-22 3.68E-22 2.15€-21 6.67E-22 4.60E-22 B8.82E-22 7.40E-19
Cd-113m 1.35E-15 1.85E-15 1.12E-15 0.43E-16 3.95E-15 1.27E-15 1.06E-15 1.31E-15 1.80E-12
C-38 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 0.00E+00
Cm-242 1.63E-17 3.08E-17 2.35E-18 3.93E-18 2 20E-17 1.02E-17 4.72E-18 1.18E-17 8.92E-17
Cm-243 4.93E-15 5.71E-15 4.70E-15 4.28E-15 1.28E-14 4.93E-15 4.44E-15 5.03E-15 8.37E-15
Cm-244 7.66E-18 1.48E-15 7.88E-17 1.62E-18 8.79E-18 4.85E-16 2.01E-18 5.45E-18 4.34E-15
Cm-245 1.34E-17 1.57E-17 1.25E-17 1.10E-17 4.08E-17 1.33E-17 117E-17 1.37E-17 1.86E-17
Cm-248 1.59E-21 3.08E-21 1.79E-22 3.45E-22 2.09E-21 9.75E-22 4.26E-22 1.14E-21 8.91E-21
Cm-247 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 _ 0.00E+00
Co-60 5.79E-20 8.55E-20 5.84E-20 5.79E-20 8.38E-20 5.98E-20 5.65E-20 5.93E-20 6.83E-20
Cs-134 1.31E-05 1.49E-05 1.31E-05 1.28E-05 2.13E-05 1.34E-05 1.25E-05 1.34E-05 1.88E-05
Cs-135 6.75E-15 8.85E-15 4.50E-15 3.58E-15 1.85E-14 5.91E-15 4.40E-15 6.07E-15 9.74E-12
Cs-137 1.98E-04 2.27E-04 1.97E-04 1.92E-04 3.28E-04 2.03E-04 1.89E-04 2.03E-04 3.27E-04
Eu-154 1.41E-09 1.61E09 1.41E-09 1.38E-08 2.22E-09 1.45E-09 1.38E-09 1.45E-09 1.95E-00
Eu-155 1.82E-11 2.15E-11 1.62E-11 1.35E-11 5.91E-11 1.76E-11 1.51E-11 1.82E-11 2.48E-11
Fe-§55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 0.00E+00 0.00E+00 3.72E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.48E-10 0.00E+00
1-128 6.37E-11 8.78E-11 2.82E-11 2.16E-11 1.45E-10 5.09E-11 3.03E-11 5.01E-11 1.45E-10
Kr-85 3.92E-06 4.40E-08 3.82E-08 3.65E-08 7.37E-08 3.865E-06 3.65E-08 3.99E-08 4.42E-04
Nb-83m 8.18E-17 1.89E-16 3.28E-18 1.52E-17 - 8.92E17 4.42E-17 1,75E-17 5,72E-17 5.51E-16
Nb-84 9.72E-17 1.10E-16 . 9.68E-17 9.48E-17 1.53E-16 9.95E-17 9.26E-17 9.92€-17 1.23E-16
Ni-59 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
INF63 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q00 0.00E+00 0.00E+00
INp-237 3.236-15 3.91E-156 2.80E-15 2.39E-15 9.94E-15 3.08E-15 2.64E-15 3.20E.15 4.78E-15
Pa-231 B.34E-19 9.70E-18 7.90E-19 7.41E-19 1.77E-18 8.29E-19 7.51E-19 8.38E-19 1.19E-18
Pb-210 2.32E-25 3.08E-25 1.59E-25 1.18E-25 7.31E-25 2.03E-25 1.53E-25 2.11E-25 4.80E-25
Pd-107 0.00E+00 0.00E+00 0.00E+00 . 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm-147 4.80E-13 6.13E.13 3.49E-13 2.86E-13 1.40E-12 4.33E-13 3.37E-13 4.44E-13 5.20E-10
Pu-238 3.756-14 7.20E-14 6.05E-15 9.60E-15. 5.31E-14 2.20E-14 1.14E-14 2.76E-14 2.34E-13
Pu-238 1.87E-14 2.92E-14 1.03E-14 1.03E-14 3.67E-14 1.50E-14 1.11E-14 1.64E-14 7.20E-14
Pu-240 1.76E-14 3.41E-14 3.02E-15 4 58E-15 2.57E-14 1.09E-14 5.43E-15 1.32E-14 1.08E-13
JPu-241 2.28E-14 2.75E-14 2.08E-14 1.78E-14 6.96E-14 2.22E-14 1.93E-14 2.30E-14 3.72E-14
Pu-242 1.44E-17 2.78E-17 2.62E-18 3.86E-18 2.13E-17 8.97E-18 4.54E-18 1.08E-17 8.83E-17
Ra-228 1.22E-23 1.40E-23 1.17E.23 1.07E-23 3.15€-23 1.23E-23 1.11E-23 1.25E-23 1.80E-23
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-108 7.80E-11 8.85E-11 7.80E-11 7.53E-11 1.33E-10 7.85E-11 7.43E-11 8.03E-11 8.41E-10
Sh-125 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Se-78 6.24E-18 8.40E-18 3.80E-18 3.00E-18 1.73E-17 5.33E-18 3.78E-18 5.45E-18 6.87E-15
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 3.61E-16 8.11E-16 4.92E-17 7.85E-17 4,93E-18 2.49E-18 1.04E-16 2.51E-16 1.32E-15
Sn-126 5.33E-13 6.09E-13 5,28E-13 5.10E-13 8.25E-13 5.44E-13 6.05E-13 5.45E-13 9.23E-13
Sr-90 1.65E-11 2.01E-11 1.37E-11 1.15E-11 4.83E-11 1.55E-11 1.30E-11 1.60E-11 1.95E-08
Tc-89 6.53E-16 8.26E-18 4.84E-16 3.94E-16 1.94E-15 5.89E-18 4.65E-16 8.08E-16 1.03E-12
Th-229 7.92E-22 9.29E-22 7.36E-22 6.37E-22 2.42E-21 7.78E-22 6.87E-22 8.06E-22 1.14E-21
Th-230 3.72E-22 4.92E-22 2 95E-22 252E-22 1.09E-21 337E-22 283E-22 3.60E-22 9.32E-22
Th-232 4.82E-26 702728 .48E-28 2.85E-26 1.34E-25 4.08E-28 3.27E-28 4 50E-26 1.78E-25
U-232 446E-15 ' 668E-'8 °  283E-19 2.59E-19 1.11E£-18 3.71E-18 2.88E-19 4.09E-18 1.70E-18
1J-233 5.18E-21 . 5.78E-2 e 12E-21 3.78E-21 1.26E-20 4.73E-21 4.00E-21 4.97€-21 1.39E-20
1J-234 2.88E-18 4.38E-18 1.33E-18 1.28E-18 6.06E-18 2.04E-18 1.48E-18 2.32E-18 1.28E-17
U-235 1.55E-14 1.79E-14 1.49E-14 1.35E-14 4.05E-14 1.65E-14 1.40E-14 1.59E-14 1.90E-14
U-236 6.27E-17 1.13E-18 2.24E-17 2.39E-17 1.22E-18 4,30E-17 2.77E-17 5.16E-17 3.67E-18
U-238 1.19E-17 2.32E-17 2.70E-18 3.38E-18 2.01E-17 7.38E-18 4.10E-18 9.25E-18 7.90E-17
Zr-83 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-80 (crud) 4.07E-08 4.60E-08 4.10E-08 4.07E-08 5.89E-08 4.20E08 3.97E-08 4.17E-08 4 80E-08
Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 . _0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
total 216604 | 2.46E-04 2.14E-04 2.09E-04 3.55E-04 2.20E-04 2.05E-04 2.20E-04 7.868E-04
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DOE SNF per Canister Source Term and Dose Calculations.xls ' Final Results

ALUM CLAD SNF [411 stable metal notintact No HEPAs
Al
Inhalation Submersion .
Dose@ |(DoseTerm| Dose@ |DoseTerm
5000 m for 5000 m for Dose Term for
[rem]) Regulation [rem] Regulation Regulation
Gonad 3.82E-01 3.56E-04
Breast 2.52E-02 4.05E-04
Lung 5.05E+00 3.56E-04
R Mamrow 2.21E+00 3.49E-04
B Surface 2.41E+01 |<CDE 5.59E-04
Thyroid 2.52E-02 3.65E-04
Remainder 8.50E-01 3.42E-04 .
Whole Body 1.64E+00 |<CEDE 3.64E04 |<DDE 1.64E100 |<TEDE=CEDE+DDE
SKkin 0.00E+00_|<SKIN 1.02E-03 |<SKIN " 1.026-03 |<SKIN
Eye Lens N/A <EYE NA  |<EYE NA _ |<EYE
2.41E+01 |<CDE +DDE |
ALUM CLAD SNF [411 stable metal notintact HEPAs
Al
Inhalation Submersion
Dose @ |Dose Term| Dose @ |DoseTerm| Dose for
5000 m for 5000 m for Reguiation Dose Term for
[rem] Regulation frem} Regulation [rem] Regulation
Gonad ' 2.26E-02 2.16E-04 ~ .
Breast 2.01E-02 2.46E-04
Lung 2.41E-02 2.14E-04
R Marrow 2.19E-02 2.09E-04
B Surface 2.76E-02 |<CDE 3.55E-04
Thyroid 2.04E02 2.20E-04
Remainder 2.37E-02 2.05E-04
Whole Body Z.26E-02 |<CEDE 2.20E-04 |<DDE 2.286-02 |<TEDE=CEDE+DDE
Skin 0.00E+00 |<SKIN 7.86E-04 |<SKIN | 7.86E-04 |<SKIN
Eye Lens N/A <EYE N/A <EYE N/A <EYE
2.78E-02 |<CDE + DDE
[}
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DOE SNF per Canister Source Term and Dose Calculations.xls TEDE & CDE+DDE

ALUM CLAD SNF [411) stable metal not intact
offsite doses with no HEPAS [rem] offsite doses with HEPAs [rem]
bone surface bone surface CDE
isotope - material type TEDE CDE + DDE TEDE +DDE
Ac-227 ] 5.87E-08 1.04E-08 1.76E-11 3.12E-10
Am-241 P 3.48E-01 6.20E+00 1.04E-04 1.89E-03
Am-242m P 1.29E-04 2.37E-03 3.86E-08 7.11E-07
Am-243 P 3.20E-04 6.01E-03 9.88E-08 1.80E-08
C-14 P 7.63E-13 7.83E-13 2.20E-18 2.20E-18
Cd-113m P 3.45E-05 2.77E-06 1.04E-08 8.32E-10
Cl-36 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 P 4.31E-08 4.49E-05 1,20E-09 1.35E-08
Cm-243 P 3.15E-05 5.58E-04 9.45E-00 1.67E-07
Cm-244 P 3.30E-03 §.77E-02 9.91E07 1.73E-05
Cm-245 P 1.89E-07 3.44E-08 5.86E-11 1.03E-09
Cm-248 P 1.38E-08 2.52E-07 4.15E-12 7.55E-11
Cm-247 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 P 1.26E-14 3.02E-15 3.77E-18 9.068E-19
Cs-134 o] 7.52E-04 6.63E-04 7.52E-04 6.63E-04
Cs-135 o] 4.40E-00 4,20E-09 4.40E-09 4.20E-09
Cs-137 c 2.16E-02 1.99E-02 2.16E-02 1.99E-02
Eu-154 P 8.14E-04 5.48E-03 244E-07 1.64E-08
Eu-155 P 3,64E-05 4.93E-04 1.09E-08 1.48E-07
Fe-55 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 G 7.80E-06 7.80E-08 7.80E-06 7.80E-08
i-120 G 2.06E-08 6.11E-09 2.06E-08 6.11E-00
Kr85 G 3.99E-08 3.99E-06 3.99E-08 3.89E-08
Nb-93m P 4.52E-08 4.25E-09 1.36E-11 1.28E-12
Nb-984 P 6.44E-11 1.16E-11 1,03E-14 3.48E-15
Ni-59 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 P 2.01E-04 4.51E-03 6.04E-08 1.35E-06
Pa-231 P 7.51E-08 1.88E-06 2.25E-11 5.85E-10
Pb-210 P 8.11E-15 9.10E-14 1.83E-18 2.73E-17
Pd-107 P 9.37E-10 3.80E-12 2.81E-13 1.11E-15
Pm-147 P 3.02E-03 2.90E02 9.05E-07 8.71E-06
Pu-238 P 2.69E-01 4.82E+00 8.07E-05 1.45E-03
Pu-239 P 1.88E-01 3.63E+00 5.08E-05 1.09E-03
Pu-240 P 1.43E-01 2.60E+00 4.28E-05 7.79E-04
Pu-241 P 3.15E-01 5.92E+00 9.44E-05 1.78E-03
Pu-242 P 1.33E-04 2.41E-03 3.90E-08 7.23E-07
Ra-226 P 4,00E-14 1.34E-13 1.23E-17 401E-17
Ra-228 P 1.25E-15 8.33E-15 3.76E-19 1.90E-18
Ru-108 P 4,42E04 4,72E-05 1,336-07 1.42E-08
Sb-125 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Se-79 P 2.12E-08 5.42E-09 6.37E-12 1.63E-12
Sm-147 P 1.93E-09 3.28E-08 5.78E-13 9.85E-12
Sm-151 P 2.50E-05 4.26E-04 7.50E-09 1.286-07
Sn-128 P 8.62E-08 3.72E-07 2.59E-11 1.12E-10
Sr-80 P 3.30E-01 8.84E-01 9.91E-05 2.05E-04
Tc-o0 P 3.75E-07 7.53E-09 1.12E-10 2.28E-12
Th-229 P 5.41E-11 1.33E-00 1.62E-14 4.00E-13
Th-230 P 8.07E-10 1.98E-08 2.42E-13 5.95E-12
Th-232 P 1.01E-12 2.54E-11 3.04E-18 7.63E-15
v-232 P 2.28E-06 8.21E-07 8.83E-10 2.46E-10
U-233 P 4.96E-09 1.52E-08 1.49E-12 4,55E-13
U-234 P 4.84E-06 1.47E-08 1.45E-09 4.42E-10
U-235 P 3.25E-05 9.88E-06 9.74E-09 2.96E-09 Y
U-238 P 1.55E-04 4,74E-05 4,84E-08 1.42E08
[ U-238 P 3.88E-05 1.18E-05 1.16E-08 3.53E-00
' 293 P 1.40E-06 351E05 4.19E-10 1.05E-08
crud
Co-60 (crud) crud 8.65E-03 1,63E-03 2.00E-06 4.88E-07
Fe-55 (crud) crud 5.04E-04 3.57E-04 151E-07 1.07E-07
total 1.84E+00 2.41E+01 2.28E-02 2.78E-02
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DOE SNF per Canister Source Term and Dose Calculations.xls

ALUM CLAD SNF [411)
TEDE (no HEPAs)
material type subtotal [rem] fraction of total [-]
G 1.38E-05 8.43E-08
P 1.61E+00 9.82E-01
[o] 2.23E-02 1.38E-02
crud 7.15E-03 4.36E-03
total  1.64E+00 1.00E+00
TEDE {HEPAs)
material type subtotat [rem] fraction of total [-]
G 1.38E-05 8.06E-04
P 4.84E-04 2.12e-02
C 2.23E-02 9.78E-01
crud 2.15E-06 9.40E-05
total  2.28E-02 1.00E+00
bone surface CDE + DDE (no HEPAs)
material type - sublotal [rem] fraction of total [}
G 1.18E-05 4.90E-07
P 2.41E+01 9.99E-01
c 2.05E-02 8.53E-04
crud 1.98E-03 8.24E-05
total  2.41E+01 1.00E+00
bone surface CDE + DDE (HEPAs)
material type subtotal [rem] fraction of total [}
G 1.18E-05 4.25E-04
P 7.22E-03 2 60E-01
[ 2.05E-02 7.40E-01
crud 5.85E-07 2.14E-05
total 2.78E-02 1.00E+00
CAL-WPS-SE-000004 REV 00
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Attachment V

Calculation for Shippingport PWR Core II [193] DOE SNF
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DOE SNF per Canister Source Term and Dose Calculations.xls Fuel Data

evaluated fuel X evaijuated fue!
fuel type stable metal | stable metal non-metal non-metal other other non-metal
condition intact not intact Intact not intact intact not intact intact
SHIPPINGPORT EBWR (U
HWCTR |ALUMCLAD| PWRCOREII SAXTON | METAL) LEU [ N REACTOR SHIPPINGPORT
fuel name (UTH) [112]] SNF [411] (193] {(MOX) [787] [84]__ [147] PWR CORE || {193]]
# of canisters 0.17 1.00 24.00 1.00 10.50 194.95 24.00
material type Curies (entire fusl inventory) Curies
P 9.27E-09 2.81E-07 1.24E-02 1.33E-05 3.38E-05 1.03E-02 1.24E-02
P 1.22E-01 2.51E+01 7.61E404 6.45E+03 1.83E404 2.80E+05 7.61E+04
P 8.67E-05 9.60E-03 1.18E+02 1.07E+01 2.71E+01 7.96E+00 1.18E+02
P 285604 | 2.40E-02 3.38E+02 283E+01 | 7.18E+01 4.10E+01 3.3BE+02
P 1.09E-06 1.17E-05 1.53E+00 1.81E+00 4, 59E4+00 3.63E+02 1.53E+00
P 6.32E-02 7.25E-01 0,00E+00 2.59E+01 6.66E+01 0.00E+00 0.00E+00
P 2.51E-30 0.00E+00 0.00E+00 2.35E-02 5.96E-02 0.00E+00 0.00E+00
P 2.62E-04 8.00E-03 0,00E+00 8.79E+00 | 2.23E+01 0.00E+00 0.00E+00
P 4 52E-05 3.29E-03 0.00E+00 1.60E+01 4,06E+01 0.00E+00 0.00E+00
[ 9.84E-03 4.27E-01 3.16E+04 9.20E+02 |  2.36E+03 2.44E+03 3.16E+04
P 5.84E-07 1.33E-05 5.82E+00 2.12E-01 5.37E-01 5.13E-01 5.82E+00
P A.90E-08 9.83E-07 8.89E-01 4.28E-02 1.08E-01 6.79E-02 9.80E-01
g P 4.17E-14 0.00E+00 1.12E07 2.83E07 0.00E+00
i P 7.30E-03 1.81E-09 1.10E+04 2.12E+01 5.38E+01 4.75E+02 1.10E+04
) C 9.30E+01 2.05E+02 3.63E+03 1.24E+01 3.136+01 1.63E+02 3.63E+03
[ 6.58E-04 1.24E-02 6.19E+00 6.65E-01 1.60E+00 4.00E+01 6.19E+00
C 5.49E+02 8.60E+03 2.07E+06 1.00E+05 2.53E+05 5.34E+06 2.07E+08
P 1.57E+01 9.08E+01 0.00E+00 1.84E+03 4.67E+03 0.00E+00 0.00E+00
P 7.47E+00 2.81E+01 0.00E+00 1.92E+02 4.868E+02 0.00E+00 0.00E+00
P 1.20E+00 0.00E+00 0.00E+00 1.76E-01 4.45E-01 0.00E+00 0.00E+00
G 2.02E+00 | 261E+01 5.00E+03 292E+02 | 7.41E+02 1.03E+04 5.09E+03
G 1.44E-04 2.54E-03 7.20E-01 6.09E-02 [ 1.54E-01 3.20E+00 7.20E-01
G 5.46E+01 8.45E+02 5.07E+04 2.59E+03 6.56E+03 1.53E+05 5.07E+04
P 2.82E-03 4.96E-02 5.72E+01 2.82E+00 7.15E+00 4 54E+02 §5.72E+01
P 1.37E07 | 4.86E-08 0.00E+00 5.18E-02 1.31E-01 6.71E-05 0.00E+00
P 243E04 | 0.00E+00 0.00E+00 4.01E-02 1.02E-01 2.03E+01 0.00E+00
P 3.68E-02 | 0.00E+00 8.04E+04 4.42E+00 1.12E+01 221E+03 | 8.04E+04
P 1.826-03 1.20E-02 7.08E+00 6.46E-01 1.64E+00 3.87E+01 7.06E+00
P 9.79E-08 | 1.86E-06 1.15E-02 3.02E-05 7.65E-05 1.38E-02 1.956-02
P 1.04E-10 1.44E-11 2.71E06 5.13E-08 1.30E-07 7.52E-08 2.71E-06
P 9.52E-05 2.35E-03 1.95E+00 2.14E-01 5.42E-01 7.48E+00 1.95E+00
P 4.86E+02 | 2.47E+03 0.00E+00 0.36E+01 2.37E+02 0.00E+00 0.00E+00
P 7.65E+02 | 2.20E+01 8.02E+04 5.66E+02 1.18E+04 8.37E+04 8.02E+04
P 1.59E+01 1.48E+01 7.55E+03 9.81E+01 2.05E+03 1.23E+05 7.55E+03
P 9.08E+00 | 1.07E+01 1.13E+04 170E+02 | 3.54E+03 7.18E+04 1.13E+04
[ 256E+03 | 1.22E+03 1.57£+08 9.43E+03 1.97E+05 2.06E+08 1.5TE+08
P 1.35E-02 1.04E-02 3.73E+01 4.84E-01 1.01E+01 3.48E+01 3.73E+01
! P 1.83E-09 1.83E-10 8.13E-08 248E07 6.22E-07 1.15E03 8.13E-08
: P 1.74E-13 B8.44E-12 5.85E-02 2.80E-07 7.11E-07 1.03E-08 5.85E-02
o P 3.84E+01 | 2.97E+01 1.42E+01 1.17E03 2.97E03 3.16E-01 1.42E+01
: [ 1.206+01 | 0.00E+00 0.00E+00 1.70E+01 4.30E+01 0.00E+00 0.00E+00
P 247603 6.93E-02 7.69E+00 7.90E-01 2.00E+00 4.48E+01 7.68E+00
P 348E-08 | B.26E-07 0.00E+00 9.01E-068 2.28E-05 0.00E+00 0.00E+00
P 2.16E+00 | 267E+01 2.68E+04 5.86E+02 1.48E+03 8.55E+04 258E+04
P 2.21E-03 2.72E02 9.72E+00 1.50E+00 | 3.80E+00 7.83E+01 9.72E+00
P 525E+02 | 8.16E+03 1.56E+06 §.87E+04 1.74E+05 4.03E+08 1.56E+06
P 8.07E-02 1.44E+00 2.87E+02 2.51E+1 8.37E+01 1.51E+03 2.87E+02
P 3.77E-08 8.08E-10 1.57E02 4.93E07 1.03605 9.31E08 1.57E-02
P 3.27E04 7.96E-08 1.08E-03 8.30E-08 1.75E-04 1.02E-03 1.08E-03
Th-232 P 1.49E-10 1.99E-11 5.56E-03 4.58E-08 9.56E-07 1.21E-07 5.56E-03
U-232 P 4.47E-03 1.11E-04 0.00E+00 4.23E03 8.82E-02 0.00E+00 0.00E+00
U-233 P 6.58E-05 1.18E-06 6.07E+00 1.70E-04 3.55E-03 5.71E-03 8.07E+00
U-234 P 6.83E+00 1.17E03 6.82E+00 5.70E-02 1.19E+00 4 85E+02 5.82E+00
U-235 [l 1.34E-01 8.46E-03 8.68E-01 5.12E-03 1.07E-01 1.85E+01 6.58E01
U-236 [ 5.77E-01 3.95E-02 5.50E+00 781E-02 1.63E+00 7.02E+01 5.50E+00
U-238 P 2.22603 1.04E-02 5.15E+00 9.65E-02 2.01E+00 3.82E+02 5.15E+00
Zr-93 P 1.27E02 1.40E-01 3.61E+01 3.72E+00 9.42E+00 2.10E+02 3.81E+01
crud (per canister)
Co-80 (crud) | 1.56E+01 8.37E+00 2.688E+02 1.23E402 7.70E+02 1.76E+03 2.68E+02
Fe-55 (crud) | 9.85E+01 4,01E+01 1.69E+03 7.73E+02 4 85E+03 1.11E+04 1.80E+03
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DOE SNF per Canister Source Term and Dose Calculations.xls parameters

Release Fractions

Total
Release | HEPA Fiiter
Material Type ARF RF Fraction LPF
stable metal/ intact
G 0.3 1.0 3.00E-01 1.0
. [ 2.00E-04 4.00E-03 8.00E-07 3.00E-04
o] 2.00E-04 1.0 2.00E-04 1.0
stable metal/not intact
G 03 1.0 0.3 1.0
[ 5.00E-03 0.4 2.00E-03 3.00E-04
[&] 5.00E-03 1.0 5.00E-03 1.0
. non-metal/intact
G 0.3 1.0 0.3 1.0
[ 2.25E-04 1.0 2.25E-04 3.00E-04
C 2.25E-04 1.0 2.25E-04 1.0
non-metal/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
C 5.00E-03 1.0 5.00E-03 1.0
other/intact
G 0.3 1.0 0.3 1.0
P 1.00E-03 1.0 1.00E-03 3.00E-04
C 1.00E-03 1.0 1.00E-03 1.0
other/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 |. 3.00E-04
C 5.00E-03 1.0 5.00E-03 1.0
crud
1.0 0.3 3.00E-01 3.00E-04

18

SHIPPINGPORT PWR CORE Il [193]

non-metal
intact -
Release Fractions Used Iin this Calculation

G 03 1.0 0.3 1.0

P 2.25E-04 1.00E+00 | 2.25E-04 3.00E-04
: C 2.25E-04 - | 1.00E+00 | 2.25E-04 1.00E+00
: crud 1.0 0.3 0.3 3.00E-04
i .

J‘brealhing rate 3.33E-04 |{[m"3/s])

gound level dispersion factor
distance [m] |wQ [sec/m*3]
5000 4.68E-05 [99.5% worst-sector

3.70E+12|unit conversion factor
Sv/Bq to rem/Ci
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DOE SNF per Canister Source Term and Dose Calculations.xls

. Inhalation DCFS

nhalation DCFs [ov/Bq)
gonads breast lungs red marrow | bone surface thyroid remainder effective . skin
3.96E-04 6.66E-08 1.54E-03 2.57E-03 3.21E02 3.59E-08 147E-03 1.81E03 0.00E+00
3.25E-05 2.67E-09 1.84E-05 1.74E-04 2.17E03 1.60E-09 7.82E-05 1.20E-04 0.00E+00
3.21E05 1.38E-09 4.20E06 1.69E-04 2.12E03 5.64E-10 7.48E-05 1.15E-04 0.00E+00
3.26E-05 1.52E-08 1.78E-05 | 1.73E-04 2.17E-03 8.20E-09 7.74E-05 1.19E-04 0.00E+00
5.84E-10 5.64E-10 5.64E-10 5.84E-10 5.64E-10 5.84E-10 5.84E-10 5.64E-10 0.00E+00
3.32E-08 3.32E-08 4.00E-07 3.32E-08 3.32E-08 3.32E08 1.30E-06 4 13E-07 0.00E+00
5.04E-10 5.04E-10 4.56E-08 5.04E-10 5.04E-10 5.04E-10 5.36E-10 5.93E-09 0.00E+00
5.70E-07 9.44E-10 1,65E-05 3.60E-08 4.87E-05 9.41E-10 2.45E-08 4.67E-06 0.00E+00
2.07E-05 6.29E-09 1.94E-05 1.18E-04 1.47E-03 3.83E-08 6.76E-05 8.30E-05 0.00E+00
1.89E-05 1.04E-09 1.93E-05 9.38E-05 1.17E-03 1.01E-00 4.78E-05 6.70E-05 0.00E+00
3.37E05 6.65E-09 1.B0E-05 1.79E-04 2.24E03 3.68E-09 7-98E-05 1.23E-04 0.00E+00
3.34E05 4.00E-08 1.82E-05 1.78E-04 2.22E-03 2.26E-09 7.94E-05 1.22E-04 0.00E+00
3.07E-05 2.23E08 1.67E-05 1.63E-04 2.04E03 1.45E-08 7.30E-05 11204 0.00E+00
4.76E-09 1.84E-08 3.45E-07 1.72E08 1.356-08 1.62E-08 3.60E-08 5.91E-08 0.00E+00
1.30E-08 1.08E-08 1.18E-08 1.18E-08 1.10E-08 1.11E-08 1.39E-08 1.25E-08 0.00E+00
1.20E-09 1.20E-08 1.41E-09 1.20E-09 1.20E-08 1.20E09 1.20E-09 1.23E09 0.00E+00
8.76E-09 7.84E-09 8.82E-09 8.30E-08 7.94E-08 7.93E-09 9.12E-08 8.63E-00 0.00E+00
1.17E-08 1.55E-08 7.92E-08 1.06E-07 5.23E07 7.14E09 1.13E-07 7.73E-08 0.00E+00
3.56E-10 6.14E-10 1.19E-08 1.43E-08 1.52E-07 2.40E-10 1.11E-08 1.12E-08 0.00E+00
5.23E-10 5.00E-10 1.06E-00 5.17E-10 5.14E-10 5.42E-10 1.21E-09 7.26E-10 0.00E+00
1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.736-11 1.73E-11 1.73E-11 0.00E+00
8.69E-11 2.08E-10 3.14E-10 1.40E-10 1.38E-10 1.56E-06 1.18E-10 4.60E-08 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 16E-10 4.3BE-11 6.45E-08 2.85E-10 7.43E-10 3.04E-11 3.95E-10 7.90E-09 0.00E+00
4.76E-08 2.24E-08 7.48E-07 2.26E-08 1.97E-08 2.22E-08 4.45E-08 1.12E-07 0.00E+00
3.58E-10 3.46E-10 1.20E-09 3.54E-10 3.51E-10 3.77E-10 3.63E-10 3.56E-10 0.00E+00
8.22E-10 8.22E-10 3.07E-09 8.22E-10 8.22E-10 8.22E-10 8.59E-10 8.39E-10 0.00E+00
2.86E-05 1.69E-08 1.81E-05 2.62E-04 3.27E03 1.34E-08 2.34E-05 1.46E-04 0.00E+00
6.80E-09 8.70E-09 7.47E04 6.97E-04 B.70E-03 7.64E-09 2.87E-07 3.47E-04 0.00E+00
3.18E-07 3.18E07 3.18E07 3.756-08 5.47€-05 3.18E-07 4.69E-08 3.67E-08 0.00E+00
8.45E-13 9.45E-13 2.85E-08 5.11E-12 1.36E-11 9.45E-13 2.15E-10 3.45E-09 0.00E+00
1.88E-14 3.60E-14 7.74E-08 8.16E-09 1.02E-07 1.98E-14 5.80E-08 1.06E-08 0.00E+00
2.80E-05 1.00E-09 3.20E-04 1.52E-04 1.90E-03 9.62E-10 7.02E-05 1.06E-04 0.00E+00
3.18E-05 9.22E-10 3.23E-04 1.69E-04 2.11E03 9.03E-10 7.56E-05 1.16E-04 0.00E+00
3.18E-05 9.51E-10 3.23E-04 1.60E-04 2.11E-03 9.05E-10 7.56E-05 1.16E-04 0.00E+00
6.82E07 3.06E-11 3.18E-08 3.36E-06 4.20E-05 1.24E-11 1.31E08 2.23E-08 0.00E+00
3.02E-05 9.45E-10 3.07E04 1.61E-04 2.01E-03 8.79E-10 7.18E-05 1.11E04 0.00E+00
1.02E-07 1.02E-07 1.61E-05 6.64E-07 7.59E06 1.02E-07 1.07E-07 2.32E-08 0.00E+00
1.83E-07 1.84E-07 7.22E-08 7.38E-07 6.51E-06 1.83E-07 1.87E-07 1.20E-06 0.00E+00
1.38E-08 1.37E-08 1.04E-06 1.37E-08 1.376-08 1.37E-08 1.60E-08 1.20E-07 0.00E+00
3.60E-10 4.96E-10 2.17E-08 8.49E-10 2.73E-09 3.24E-10 1.456-09 3.30E-09 0.00E+00
6.79E-10 8.7SE-10 9.81E-08 8.79E-10 6.70E-10 6.79E-10 4.24E-09 2.66E-09 0.00E+00
{Sm-147 0.00E+00 0.00E+00 7.62E-08 2.75E-05 3.44E-04 0.00E+00 1.88E-05 2.02E-05 0.00E+00
Sm-151 4.03E-14 1.49E-13 3.26E-09 1.10E-08 1.38E07 1.326-14 7.51E-09 8.10E-09 0.00E+00
Sn-126 1.43E-08 1.41E-08 1.51E-07 5.62E-08 1.18E-07 1.31E-08 1.76E-08 2.69E-08 0.00E+00
Sr-80 2.64E-00 2.64E-09 2.86E-06 3.36E-07 7.2TE-07 2.64E-09 §.73E-09 3.51E07 0.00E+00
Tc-98 4.52E-11 4.52E-11 1.67E-08 4.52E-11 4.52E-11 1.21E-09 6.26E-10 2.25E-09 0.00E+00
Th-229 2.76E-06 2.76E-06 1.89E-03 1.15E-03 143E-02 2.76E-06 7.05£-08 5.80E-04 0.00E+00
Th-230 4.08E-07 4.08E-07 3.00E-04 1.73E-04 2.16E-03 | - 4.08E07 1.05E-06 8.80E-05 0,00E+00
Th-232 7.62E57 7.72E-07 0.40E-04 8.93E-04 1.11E-02 7.44E07 1.87E-06 4.43E04 0.00E+00
jU-232 8.00E-08 B8.06E-08 1.48E-03 4.06E-06 8.42E05 7.65E-08 3.11E06 1.78E-04 0.00E+00
U-233 2EAE A7 2.54E-08 3.04E-04 72607 1.12E-05 2.54E-08 9.40E-07 3.66E-05 0.00E+00
U-234 2500 . 2.50E-08 2.08E-04 6.98E-07 1.09E-05 2.50E-08 9.26E07 3.58E-05 0.00E+00
U-235 237t 2.38E-08 2.76E-04 6.58E-07 1.01E06 2.37E-08 8.50E-07 3.32E05 0.00E+00
U-238 2.37E:08 2.37E-08 2.82E-04 6.60E-07 1.04E-05 2.37E-08 B.77E07 3.30E-05 0.00E+00
U-238 2.23E-08 2.23E-08 2.66E-04 6.58E-07 0.78E-06 2.22E-08 8.22E-07 3.20E-05 0.00E+00
Zr-63 2.18E-11 4.68E-11 8.72E-08 1.77E-07 2.18E-06 1.74E-11 1.73E-10 8.67E-08 0.00E+00
crud
Co-80 4.76E-09 1.84E-08 3.45E07 1.72E-08 1.35E-08 1.62E-08 3.60E-08 5.91E-08 0.00E+00
Fe-55 5.23E-10 5,00E-10 1.06E-00 5.17E-10 5.14E-10 5.42E-10 1.21E-08_ 7.26E-10 0.60E+00
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DOE SNF per Canister Source Term and Dose Calculations.xis Air Submersion DCFs

air submersion DCT's [ov/Bq M a/s]
gonads bregst lungs red marrow | bone surface thyroid remainder effective skin
Ac-227 3.75E-17 4.45E-17 3.38E-17 2.84E-17 1.04E-18 3.65E-17 3.18E-17 3.74E-17 3.28E-18
Am-241 8.56E-16 1.07E-15 6.74E-16 5.21E-16 287E-15 7.83E-16 6.34E-16 8.18E-16 1.28E-15
Am-242m 3.80E-17 6.01E-17 1.726-17 1.72E-17 7.84E-17 2.95E-17 1.84E-17 3.1A7E-17 1.36E-16
Am-243 2.10E-15 2.61E-15 1.92E-15 1.55E-16 7.47E-15 2.09E-15 1.79E-15 2 18E-15 2.75E-15
C-14 2.50E-19 3.52E-19 1.53E-19 1.21E-19 7.08E-18 2.19E-19 1.54E-19 2.24E-19 2.43E-16
Cd-113m 7A7E-18 8.76E-18 5.63E-18 5.01E-18 2.10E17 6.76E-18 5.63E-18 6.94E-18 '8.48E-15
Ci36 2.24E17 2.66E-17 2.02E-17 1.81E17 5,63E-17 2.A9E-17 1.92E-17 2.23E-17 1.47E-14
Cm-242 7.83E-18 1.48E-17 1.13E-18 1.89E-18 1.08E-17 4.81E-18 2.27E-18 5.69E-18 4.20E17
Cm-243 5.776-15 6.68E-15 5.50E-15 5.00E-15 1.50E-14 5.76E-15 5.19E-15 5.88E-15 “9.79E-15
Cm-244 6.90E-18 1.33E-17 7.08E-19 1.46E-18 8.82E-18 4.10E-18 181E-18 401E-18 3.81E-17
Cm-245 __3.88E-15 4.55E-15 3.63E-15 3.17E-15 1.18E-14 3.84E-15 3.406-15 3.96E-15 5.36E-15
Cm-246 8.24E-18 1.20E-17 7.00E-18 1.35E-18 8.17E-18 3.82E-18 1.67E-18 4.46E-18 3.49E-17
Cm-247 1.47E-14 1.68E-14 1.44E-14 1.38E-14 2.83E-14 1.49E-14 1.38E-14 1.50E-14 1.79E-14
Co-60 1.23E-13 130E-13 1.24E-13 1,23E-13 1.78E-13 1.27E-13 1,.20E-13 1.26E-13 1.45E-13
Cs-134 7.40E-14 8.43E-14 7.376-13 7.19E-18 1.20E13 7.57€-14 7.06E-14 7.576-14 9.45E-14
Cs-135 6.28E-19 8.23E-19 4.19E-19 3.34E-19 181E-18 5.50E-19 4.00E-19 5.65E-19 9.06E-16
Cs-137 2.67E-14 3.05E-14 2.65E-14 2.58E-14 4.38E-14 2.73E14 2.54E-14 2.73E-14 4.30E-14
Ew-154 6.00E-14 6.81E-14 5.80E-14 5.87E-14 0.43E-14 8.15E-14 5.75E-14 B.14E-14 8.2E-14
Eu-155 2.49E-15 2.95E-15 2.22E-15 1.85E-15 8.00E-15 241E-15 2.07E-15 2.49E-15 3,35E-15
Fe55 0.00E+00 0.00E+00. | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+00 2.75E-18 0.00E+00 0.00E+00 0.060E+00 0.00E+00 3.31E-19 0.00E+00
1128 4.83E-16 6.66E-16 Z.14E-16 1.64E-16 1.10E-15 3.86E-16 2.30E-16 3.80E-16 1.50E-15
Kr-85 117E-16 1.34E-16 1.14E-16 1.00E-16 2.20E-16 1.18E-16 1.08E-16 1.19E-16 1.32E-14
[NB93m 6.33E-18 1.31E-17 2.55E-18 1.18E-18 6.92E-18 3.43E-18 1.36E-18 4.44E-18 4.28E17
Nb-94 7.54E-14 8.57E-14 7.51E-13 7.34E-14 1.19E-13 7.12E-14 7.19E-14 7.70E-14 9.52E-14
Ni-59 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 1.04E-15 1.26E-15 9.02E-16 7.60E-16 3.20E-15 9.94E-16 8.50E-16 1.03E-15 1.54E-15
Pa-231 [ 1.71E-15 1.89E-15 1.62E-15 152E-15 3.64E-15 1.70E-15 154E-15 1.72E-15 2.44E-15

6.19E-17 8.18E-17 4.25E-17 3.14E-17 1.95E-16 5.42E-17 4.09E-17 5.64E-17 1.28E-16
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.48E-19 9.56E-19 5.45E-19 4.46E-19 2.18E-18 6.75E-18 5.26E-19 8.93E-19 8.11E-16
6.56E-18 1.27E-17 1.06E-18 1.68E-18 9.30E-18 4.01E-18 -1.98E-18 4.88E-18 4.09E-17
4.84E-18 7.55E-18 2.65E-18 267E-18 8A47E-18 3.65E-18 2.86E-18 4.24E-18 1.86E-17
6.36E-18 1.23E-17 1.09E-18 1.65E-18 8.26E-18 3.92E-18 1.96E-18 4.75E-18 3.92E-17
7.19E-20 8.67E-20 6.48E-20 5.63E-20 2.19E-19 6.88E-20 6.00E-20 7.25E-20 1.17E-19
5.34E-18 1.03E-17 9.69E-18 1.43E-18 7.90E-18 3.32E-18 1.68E-18 4.01E-18 3.27E-17
3.08E-18 3.54E-16 2.95E-16 2.70E-18 7.95E-16 3.08E-16 2.79E-18 3.16E-18 4.79E-16
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.01E-14 1.16E-14 | - 1.01E-14 9.75E-15 1.72E-14 1.03E-14 9.83E-15 1.04E-14 1.09E-13
1.88E-14 2.27E-14 1.95E-14 1.87E-14 3.53E-14 2.01E-14 1.86E-14 2.02E-14 2.65E-14
347E-19 4.67E-18 2.11E-19 1.67E-19 9.60E-19 2.96E-19 2.10E-18 3.03E-18 3.71E-18
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.20E-20 8.80E-20 7.08E-21 1.13E-20 7.08E-20 3.58E-20 1.48E-20 3.61E-20 1.90E-19
7.54E-14 B.62E-14 7.48E-14 7.22E-14 1.31E-13 7.69E-14 7.14E-14 7.71E-14 1.31E-13
7.78E-18 9.40E-18 8.44E-18 5.44E-18 2.28E-17 7.33E-18 6.11E-18 7.53E-18 9.20E-15
1.74E-18 2.20E-18 1.29E-18 1.05E-18 5.17E-18 157E-18 | 1.24E-18 1.62E-18 2.74E-15
3.77E-15 4.42E-15 3.50E-15 3.03E-15 1.15E-14 3.70E-15 3.27E-15 3.83E-15 5.41E-18
1.80E-17 2.38E-17 1.43E-17 1.22E-17 5.20E-17 1.83E-17 1.37E-17 1.74E-17 4.51E-17
9.34E-18 1.36E-17 6.37E-18 5.52E-18 2.60E-17 7.90E-18 6.34E-18 8.72E-18 3.44E-17
1.55€-17 2.32E-17 9.84E-18 8.99E-18 3.86E-17 1.28E-17 1.00E-17 1.42E-17 5.92E-17
1.89E-17 2.22E-17 1.35E-17 1.24E-17 4.12E-17 1.55E-17 1.31E-17 1.83E-17 4.57E-17
8.78E-18 1.44E-17 4.38E-18 4.20E-18 1.99E-17 8.69E-18 4.80E-18 7.63E-18 4.25E-17
7.05E-15 8.11E-15 8.75E-15 6.15E-15 1.84E-14 7.05E-15 6.37E-15 7.20E-15 8.84E-15
6.10E-18 1.10E-17 2,18E-18 2.33E-18 1.19E-17 4.19E-18 2.70E-18 5.01E-18 3.57E-17
4.38E-18 | 8.54E-18 9.96E-19 1.24E-18 7.40E-18 2.72E-18 1.51E-18 341E-18 291E-17

Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud

Co-80 1.23E13 1.39E-13 1.24E-13 1.23E-13 1.78E-13 .1.27E-13 1.20E-13 1.26E-13 1.45E-13
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls , ST Calc - no HEPAs

ource Term Calculations | HEPA filters?|no
SHIPPINGPORT PWR CORE 11[193] :
non-metal intact
TOlE SOUICS Termn | Respiratia Sourey |
Curles (entire | finv= [Ci] released to the | Term [Ci] released to
Isotope fuel intentory) | 1/nCan ARF RF LPF environment the environment
AC-227 1.24E-02 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.16E-07 1.16E-07
Am-241 7.61E+04 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 7.14E-01 7.14E-01
Am-242m 1.18E+02 417E-02 | 2.25E04 | 1.00E+00 | 1.00E+00 1.11E-03 1.11E-03
Am-243 3.38E+02 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 3.17E-03 3.17E-03
Cc-14 1.53E+00 417E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.44E-05 1.44E-05
Cd-113m 0.00E+00 4 17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
C1-38 0.00E+00 4.17E02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Cm-242 0.00E+00 417E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Cm-243 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Cm-244 3.16E+04 4.17€-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 2.98E-01 2.96E-01
Cm-245 5.82E400 4.17E£-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.45E-05 5.45E-05
Cm-246 9.89E-01 4.17E-02 | 2.25E-04 [ 1.00E+00 | 1.00E+00 8.28E-06 9.28E-06
Cm-247 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Co-60 1.10E+04 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.04E-01 1.04E-01
Cs-134 3.63E+03 417E-02 | 2.25E-04 | 1.00E+00 [ 1.00E+00 3.40E-02 3.40E-02
. Cs-135 6.18E+00 4A7E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.80E05 5.80E-05
Cs-137 2.07E+08 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.94E+01 1.84E+01
Eu-154 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Eu-155 0.00E+00 | 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Fe-55 ‘ 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
H-3 5.09E+03 4.17E-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 8.37E+01 6.37E+01
1-129 7.20E-01 4.17E-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 8.00E-03 9.00E-03
Kr-85 5.07E+04 4.17E-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 6.34E+02 6.34E+02
Nb-93m 5.72E+01 4.17E-02 | 2.26E-04 | 1.00E+00 | 1.00E+00 5.36E-04 5.36E-04
Nb-94 0.00E+00 4,17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Ni-69 0.00E+00 4 17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
Ni-63 8.04E+04 4.17E-02 [ 2.25E-04 | 1.00E+00 | 1.00E+00 7.54E-01 7.54E-01
Np-237 7.06E+00 4.17E02 [ 2.25E-04 | 1.00E+00 | 1.00E+00 8.62E-05 6.62E-05
Pa-231 1.15E-02. | 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.08E-07 1.08E07
er-Z‘l 1] 2.71E-08 417E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 2.54E-11 ) 2.54E-11
Pd-107 1.95E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.83E-05 1.83E-05
Pm-147 0.00E+00 4.17E-02 [ 2.25E-04 | 1.00E+00 | 1.C0E+00 0.00E+C0 0.00E+00
Pu-238 . 8.02E+04 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 7.52E-01 7.52E-01
Pu-239 7.56E+03 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 7.08E-02 7.08E-02
Pu-240 1.13E+04 417602 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.08E-01 1.06E-01 -
Pu-241 1.57E+06 4.17E-02 | 2.25E-04 | 1.00E+00 { 1.00E+00 1.47E+01 1.47E+01
Pu-242 3.73E+01 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 3.40E-04 3.49E-04
Ra-226 6.13E-06 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.75E-11 5.75E-11
Ra-228 5.85E-02 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.49e-07 549E-07
Ru-106 1.42E+01 317602 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.33E-04 1.33E-04
Sb-125 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
. Se-78 7.69E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 7.21E-05 T1.21E-05
! Sm-147 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+Q0 0.00E+00 0.00E+00
[Sm-151 2.58E+04 4.17E-02 | 2.26E-04 | 1.00E+00 | 1.00E+00 2.42E01 2.42E-01
Sn-126 9.72E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 9.11E-05 9.11E-05
Sr-80 1.56E+08 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.48E+01 1.46E+01
Tc-98 2.67E+02 4.17E-02 | 2.25E-04 | 1.00E+00 [ 1.00E+00 251E-03 2.51E-03
Th-229 1.57E-02 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.476-07 TATEAT
Th-230 1.08E-03 4.176-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.02E-08 T3
Th-232 5.56E-03 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.21E-08 i EAB
U-232 0.00E+00 4. 17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 0.00E+00 0.00E+00
U-233 8.07E+00 4.17E02 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.69E-05 5.68&-05
U-234 5.82E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.45E-05 5.45E-05
U-235 8.58E-01 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 8.17E-08 6.17E-08
U-238 5.50E+00 417602 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.16E-05 5.16E-05
U-238 5,15E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 4.83E-05 4 83E-05
Zr-93 3.81E+01 4.17E02 | 2.25E.04 | 1.00E+00 | 1.00E+00 3.38E-04 3.38E-04
* [erud (per camister)
Co-60 (crud) | 2.6BE+02 1 1.00E+00 | 3.00E-01 | 1.00E+00 2.68E+02 8.04E+01
Fe-55 (crud) [ 1.68E+03 1 1.00E+00 | 3.00E-01 | 1.00E+00 1.68E+03 5.07E+02
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DOE SNF per Canister Source Term and Dose Calculations.xls ST Calc - HEPAs

[Sodrce Term Calculations | HEPA fiters?|yes
SHIPPINGPORT PWR CORE |1 [193)
non-metal intact T
otalSourcs Tenm | Respirable Sourt |
. {Ci] released to the | Term [Ci] released
1sotope Curies 1/nCan ARF RF LPF environment to the environment
Ac-227 1.24E-02 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 3.47E-11 3.47E-11
Am-241 7.61E+04 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 2.14E-04 2.14E-04
Am-242m 1.18E+02 4.17E-02 | 225E-04 | 1.00E+00 | 3.00E-04 3.32E-07 3.32E07
AmM-243 3.38E+02 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 9.50E-07 9.50E-07
C-14 1.53E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 4.31E-09 4.31E-08
Cd-113m 0.00E+00 4,17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Cl-38 0.00E+00 417602 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Cm-242 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
i Cm-243 0.00E+00 4,17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
; Cm-244 3.16E+04 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 8.89E-05 8.88E-05
. Cm-245 5.82E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.84E-08 1.64E-08
Cm-248 9.89E-01 4,17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 2.78E-09 2.78E-09
Cm-247 0.00E+00 4,17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Co-80 1.10E+04 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 3.11E-05 311E-05
Cs-134 3.63E403 4.17E-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 3.40E-02 3.40E-02
Cs-135 8.19E+00 417602 | 2.25E-04 | 1.00E+00 | 1.00E+00 5.80E-05 5.80E-05
Cs-137 207E+06 | 4.176-02 | 2.25E-04 | 1.00E+00 | 1.00E+00 1.94E+01 1.94E+01
Eu-154 0.00E+00. | 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 *  0,00E+00
Eu-155 0.00E+00 4,17€-02 | 2.26E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Fe-55 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
H-3 5.08E+03 4.17€-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 8.37E+01 6.37E+01
1-128 7.20E-01 4.17E-02 | 3.,00E-01 | 1.00E+00 | 1.00E+00 9.00E-03 9.00E-03
Kr-85 5.07E+04 4.17E-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 8.34E+02 6.34E+02
rNb-BSm 5.72E+01 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.61E-07 1.61E-07
Nb-84 0.00E+0D0 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Ni-59 0.00E+00 4.17E02 | 2.25E-04 | 1.00E+00| 3.00E-04 0.00E+00 0.00E+00
Ni-63 8.04E+04 417602 | 2.25E-04 | 1.00E+00 | 3.00E-04 2.26E-04 2.26E-04
Np-237 7.06E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.99E-08 1.99E-08
Pa-231 1.15E-02 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 3.23E-11 3.23E-11
Pb-210 2.71E-08 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 7.63E-15 7.63E-15
Pd-107 1.95E+00 417E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 5.40E-09 5.49E-09
Pm-147 0.00E+00 4,17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Pu-238 8.02E+04 417E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 2.26E-04 2.26E-04
Pu-239 7.55E+03 4 17602 | 2.25E-04 | 1.00E+00 | 3.00E-04 2.12E-05 2.12E05
Pu-240 1.13E+04 4,17E02 | 2.25E-04 | 1.00E+00 | 3.00E-04 3.18E-05 3.18E-05
Pu-241 1.57E+08 4,17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-D4 4.41E03 4.41E-03
Pu-242 3.73E+01 4.17€-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.05E-07 1.05E-07
Ra-228 6.13E-08 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.72E-14 1.72E-14
Ra-228 ~ 5.85E02 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.65E-10 1.65E-10
IRu—108 1.42E+01 417602 | 2.25E-04 | 1.00E+00 | 3.00E-04 4.00E-08 4 .00E-08
Sb-125 0.00E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Se-78 7.68E+00 417602 | 2.05E-04 | 1.00E+00 | 3.00E-04 2.16E-08 2.16E-08
Sm-147 0.00E+00 417E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
Sm-151 2.58E+04 417E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 7.25E-05 7.25E-05
Sn-126 9.72E+00 4.17€-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 2.73E-08 2.73E-08
Sr-90 1.56E+08 4.17E02 | 2. 25E-04 | 1.00E+00 | 3.00E-04 4.37E-03 4.37E-03
Tc-99 2.87E+02 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 7.52E-07 7.52E-07
Th-229 1.57E-02 4 17E-02 | 2.25E-04 { 1.00E+00 | 3.00E-04 4.42E-11 4.42E-11
Th-230 1.08E-03 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 3.056-12 3.05E-12
Th-232 5.56E-03 417602 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.56E-11 1.56E-11
U-232 0.00E+00 . | 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 0.00E+00 0.00E+00
1J-233 6.07E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.71E-08 1.71E08
U-234 5.82E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.84E-08 1.64E-08
U-235 6.58E-01 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.85E-09 1.85E-09
U-238 5.50E+00 4.17E-02 | 225E-04 | 1.00E+00 | 3.00E-04 1.55E-08 1.56E08
U-238 5.15E+00 4.17E-02 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.45E-08 1.45E-08
Zr-93 3.61E+1 417602 | 2.25E-04 | 1.00E+00 | 3.00E-04 1.02E-07 1.02E-07
crud {per canister)
Co-80 (crud) | 2.68E+02 1 1.00E+00 | 3.00E-01 | 3.00E-04 8.04E-02 241E02°
'Fe-55 {crud) | 1.68E+03 1 1.00E+00 | 3.00E-01 3.005—04 5.07E-01 1.52E-01
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DOE SNF per Canister Source Term and Dose Calculations.xls Inhalation Doses - no HEPAs

SHIPPINGPORT PWR GORE 1l [193] [NoHEPAs | ] [ T T I
non-metal intact | | [ il [ [ [ [
; inhalation doses [rem] 7
gonads breast lungs red marrow | bone surface thyroid remainder effective skin
AC-227 2.84E06 4.45E-10 1.03E-05 1.72E-05 2.14E-04 2.40E-10 9.82E-08 1.21E-05 0.00E+00
Am-241 1.34E+00 1.10E-04 7 57E-01 7.16E+00 8.93E+01 6.56E-05 3.2ZE+00 4.94E+00 0.00E+00
Am-242m 2.05E03 8.79E-08 2.68E-04 1.06E-02 1.35E-01 3.58E-08 4.77E-03 7.33E-03 0.00E+00
Am-243 5.95E-03 2.77E-08 3.25E-03 3.16E02 3.96E-01 1.51E-06 141E-02 2 A7E-02 0.00E+00
C-14 4.68E-10 4.68E-10 4.68E-10 4.88E-10 4.68E-10 468E-10 '] 4.66E-10 4.68E-10 0.00E+00
Cd-113m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ci-38 0.G0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
" [Cm-242 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-243 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00
Cm-244 2.72E-01 1.78E05 3.30E-01 1.60E+00 2.00E+01 1.73E-05 8.17E-01 1.15E+00 0.00E+00
Cm-245 ~ 1.06E-04 2.10E-08 5.66E-05 5.63E-04 7.04E-03 1.16E-08 2.50E-04 3.87E-04 0.00E+00
Cm-246 1.79E-05 2.14E09 §.73E-08 9.52E-05 1.19E-03 1.21E09 4.25E-05 6.53E-05 0.00E+00
Cm-247 0.00E+G0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 2.84E05 1.10E-04 2.06E-03 1.03E-04 8.06E-05 9.67E-05 2.156-04 3.53E-04 0.00E+00
Cs-134 2.55E-05 2.12E-05 2.32E-05 2.32E-05 2.16E-05 2.18E05 2.73E05 2.45E-05 0.00E+00
Cs-135 4.01E-08 4.01E-09 4.72E09 4.01E-08 4.01E-09 4.01E-08 4.01E09 4.11E-08 0.00E+00
Cs-137 9.80E-03 8.77E-03 9.66E-03 9.28E03 8.88E-03 8.87E-03 1.02E-02 9.65E-03 0.00E+00
Eu-154 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Eu-1565 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.35E-05 6.35E-05 6.35E-05 8.35E-05 6.35E-05 6.35E-05 8.35E-05 8.35E-05 0.00E+00
4.51E-08 1.08E-07 1.63E-07 7.27E-08 7.16E-08 8.10E-04 | 6.12E-08 2.43E05 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.20E-08 1.35E-09 1.00E-08 8.81E-00 2.30E-08 9.40E-10 1.22E-08 244E-07 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.57E-05 3.57E05 1.33E04 3.576-05 3.57E05 3.57E05 3.73E05 3.65E-05 0.00E+00
1.13E-08 8.45E-08 6.15E-05 1.00E-03 1.25E-02 5.12E-08 8.84E05 5.58E04 0.00E+00
4.28E-11 5.A5E-11 4.63E-06 4.32E-06 5.40E05 4.74E-11 1.78E-09 2.15E-08 0.00E+00
46BE-13 .| 4.60E-13 4.66E-13 5.50E-12 8.02E-11 4.66E-13 8.88E-12 5.38E-12 0.00E+00
0.97E-13 0.97E-13 3.01E-08 5.30E-12 1.43E-11 0.97E-13 2.27E-10 3.64E-00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.21E+00 4.34E-05 1.30E+01 §.50E+00 | 8.24E+01 4.17E05 3.04E+00 4.60E+00 0.00E+00
1.30E-01 3.76E-06 1.32E+00 8.90E-01 8.61E+00 3.60E-06 3.00E-01 4.74E-01 0.00E+00
1.64E01 5.81E-06 1.97E+00 1.03E+00 1.20E+01 5.53E-06 4.62E01 7.08E-01 0.00E+00
5.78E-01 2.60E-05 2.70E+00 2.85E+00 3.56E+01 1.05E-05 1.11E+00 1.80E+00 0.00E+00
6.09E-04 1.90E-08 6.10E-03 3.24E03 4.05E-02 1.77E-08 1.456-03 2.24E-03 0.00E+00
3.38E-13 3.38E-13 5.33E-11 2.20E-12 2.51E-11 3.38E-13 . | 3.54E-13 7.80E-12 0.00E+00
5.79E-09 5.82E00 2.20E-07 2.34E-08 2.06E-07 5.790E-09 5.926-09 4.08E-08 0.00E+00
1.06E-07 1.056E07 7.90E-06 1.05E-07 1.05E-07 1.05E-07 1.30E-07 9.81E-07 0.00E+00
: 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
: 2.82E-09 2.82E09 4.08E-08 2.82E-09 2.82E-09 2.82E-09 1,76E-08 1.11E-08 0.00E+HI0
i 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00
i 5.81E-10 2.07E-08 4.54E-05 1.53E-04 1.92€-03 1.84E-10 1.05E-04 1.13E-04 0.00E+00
7.51E-08 7.41E08 7.94E07 2.95E-07 8.20E-07 6.88E-08 9,25E-08 1.41E-07 0.00E+00
2.22E-03 2.22E03 2.40E+00 2.83E-01 6.11E-01 2.22E-03 3.82E-03 2.95E-01 0.00E+00
6.53E-09 6.53E-09 241E-06 6.53E-09 6.53E-00 1.75E-07 9.05E-08 3.25E07 0.00E+00 -
2.34E-08 2.34E08 1.66E-05 9.77E-06 1.21E-04 2.34E-08 5.90E-08 4.93E-06 0.00E+00
2.35E-10 2.39E-10 1.76E07 1.01E07 1.26E-08 239E-10 6.156-10 5.15E-08 0.00E+00
2.209E-09 2.32E09 2.83E-06 2 65E-06 3.34E-05 2.24E-09 5.62E-09 1.33E-06 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
8.33E-08 8.33E-08 9.97E-04 2.34E-08 3.67E05 8.33E-08 3.08E-06 1.20E-04 0.00E+00
7.86E-08_ 7.86E-08 9.37E-04 2.19E-06 3.43E05 7.86E-08 2.01E-:08 1.13E-04 0.00E+00
8.43E-09 8.46E-09 9.81E-05 2.34E07 3.50E-06 8A43E-09 3.05E-07 1.18E05 0.00E+00
l 7.05E08 7.05E-08 8.30E-04 1.96E-08 3.09E-05 7.05E-08 2.61E-08 1.01E-04 0.00E+00
: 6.21E08 8.21E-08 7.41E04 1.83E-08 2.72E05 6.18E-08 2.20E08 8.91E-05 0.00E+00
4.25E-10 8.13E-10 1.70E-06 3.45E08 4.25E-05 3.40E-10 3.38E-09 1.69E-06 0.00E+00
crud
Co-60 (crud) 2.21E-02 8.53E02 1.60E+00 .| 7.97E-02 6.26E-02 7.51E-02 1.87E-01 2.74E-01 0.00E+00
IFe-55 {crud) 1.53E-02 1.40E-02 3.10E-02 151602 1.50E-02 1.58E-02 3.54E-02 2.12E-02 0.00E+00
total 3.78E+00 1.12E-01 2.50E+01 2.04E+01 2.50E+02 1,03E-01 9.20E+00 1.44E+01 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion Doses - no HEPAs

[SHIPPINGPORT PWR CORE 11 [193] [ _NoHEPAs | I | |
non-metal intact | | | | | |
alr submersion doses [rem}
gonads breast lungs red mamow | bone surface | thyroid remainder - |  effective skin
Ac-227 7.52E-16 8.93E-16 6.78E-16 5.00E-16 2.0BE-15 7.32E-16 6.38E-16 7.50E-16 6.50E-15 |
Am-241 1.06E-07 1.32E-07 8.33E-08 6.44E-08 3.55E-07 9.67E-08 7.83E-08 1.01E07 1.58E-07
Am-242m 7.27E-42 1A5E-11 3.20E-12 3.20E-12 1.52E-11 5.65E-12 3.71E-12 6.07E-12 2.60E-11
Am-243 1.20E-09 1.43E-09 1.05E-08 8.50E-10 4.09E-08 1.15E-09 9.81E-10 1.19E-09 1.51E-09
C-14 6.45E-16 8.77E-18 3.81E-16 3.01E-18 1.76E-15 5.45E-18 3.83E-16 5.58E-16 6.05E-13
Cd-113m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ci38 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-243 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-244 3.54E-10 6.83E-10 3.63E-11 7.49E-11 4.53E-10 2.15E-10 8.20E-11 2.52E-10 2.01E-00
Cm-245 3.86E-11 4.30E-11 3.43E-11 2.00E-11 1.11E-10 3.63E-11 3.21E-11 3.74E-11 5.06E-11
Cm-246 1.00E-14 1,93E-14 112E-15 247E-15 1.31E-14 6.14E-15 2.68E-15 7.16E-15 5.61E-14
Cm-247 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 2.21E-08 2.49E-08 2.22E-06 2.21E-06 3.19E08 2.28E-06 2.15E-06 2.26E-06 2.60E-06
Cs-134 4.36E07 4.97E-07 4.34E-07 4.24E07 7.07E07 4,48E-07 4.16E-07 4.46E-07 5.576-07
Cs-135 B.31E-15 8.27E-15 4,21E-15 3.35E-15 1.82E-14 5.52E-15 4.11E-15 5.67E-15 9.10E-12
Cs-137 8.06E05 1.02E-04 8.90E-05 8.67E-05 147604 8.15E-05 8.52E-05 9.15E-05 1.47E-04
Eu-154 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Eu-155 0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+00 3.03E-08 0.00E+00 0.00E+00 . | 0.00E+00 0.00E+00 3.65E-09 0.00E+00
1-129 7.53€E-10 1.04E-09 3.34E-10 2.56E-10 1.71E-09 6.02E-10 3.59E-10 5.926-10 1.71E-08
Kr-85 1.20E-05 1.47E05 1.25E-05 1.20E-05 2.42E-05 1.30E-05 1.20E-05 1.31E05 1.45E-03
NbB-93m 5.88E-13 1.22E12 2.37E-14 1.10E-13 6.42E-13 3.18E-13 1.26E-13 4.12E-13 3.97E-12
le-94 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00 0.00E+00 0.00E+00 0.00E+00
. Ni-69 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
lNi-Bs 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
i Np-237 1.19E-11 1.45E-11 1.03E-11 8.82E-12 3.67E-11 1.14E-11 8.75E-12 1.18E-11 1.77E-11
: Pa-231 3.19E-14 3.71E-14 3.02E-14 2.83E-14 6.76E-14 3A7E-14 2.87E-14 3.20E-14 4.55E-14
i Pb-210 2.73E-19 3.60E-18 1.87E-19 1.38E-19 8.50E-18 2.38E-19 1.80E-19 2.48E-19 5.64E-19
! Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 8.54E-10 1.65E-00 1.38E-10 218E-10 1.21E-08 5.22E-10 2.59E-10 6.35E-10 5.33E00
Pu-239 5.93E-11 9.26E-11 3.25E-11 3.27E-11 1.16E-10 4.76E-11 3.51E-11 5.20E-11 | 2.28E-10
Pu-240 1.17E-10 2.26E-10 2.00E-11 3.03E-11 1.70E-10 7A9E-11 3.60E-11 8.71E-11 7.19E-10
Pu-241 1.83E-10 2.21E-10 1.65E-10 1.43E-10 5.58E-10 1.78E-10 1.55E-10 1.85E-10 2.98E-10
Pu-242 3.23E13 6.23E-13 5.86E-14 8.65E-14 4.78E-13 2.01E-13 1.02E-13 2.43E-13 1.98E-12
Ra-226 3.06E-18 3.52E-18 2.93E-18 2.60E-18 7.91E-18 3.07E-18 2.78E-18 3.13E-18 4.77E-18
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 2.33E-10 2.68E-10 2.33E-10 2.25E-10 3.97E-10 2.38E-10 2.22E-10 2.40E-10 2.51E-09
1 Sb-125 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
' Se-79 4.33E-15 5.83E-15 2.63E-15 2.08E-15 1.20E-14 3.69E-15 2.62E-15 3.78E-15 4.63E-12
: Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 297612 3.68E-12 2.96E-13 4.73E-13 297E-12 1.50E-12 6.23E-13 1.51E-12 7.95E-12
Sn-126 1.19E-09 1.36E-09 118E-09 1.14E-09 2.07E-09 1.21E-09 1.13E-09 1.22E-09 2.08E-09
Sr-80 1.866E-08 2.40E-08 1.63E-08 1.37E-08 5.76E-08 1.85E-08 1.54E08 1.90E-08 2.32E-05
Tc-99 7.55E-13 9.55E-13 5.60E-13 4.56E-13 2.24E-12 6.81E-13 5.38E-13 7.03E-13 1.18E-09
Th-229 9.61E-14 1.13E-13 8.93E-14 7.73E-14 2.93E-13 0.44E-14 8.34E-14 9.776-14 1.38E-13
Th-230 3.16E-17 4.18E-17 251E17 2.A5E-17 9.30E-17 287E-17 2.41E-17 3.06E-17 7.93E-17
Th-232 B.43E-17 1.23E-16 5.75E-17 4.98E-17 2.35E-18 7A3E-17 5.726-17 7.87E-17 3.11E-16
U-232 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
|0-233 1.87E-13 2.19E-13 1.33E-13 1.22E13 4.06E-13 1.53E-13 1.29E-13 1.61E-13 4.50E-13
U-234 8.30E-14 1.36E-13 4.14E-14 3.97E-14 1.88E-13 6.32E-14 4.53E-14 7.20E-14 4.01E-13
U-235 7.53E-12 8.66E-12 7.21E-12 8.57E-12 1.96E-11 7.53E-12 6.80E-12 7.60E-12 9.22E-12
U-236 5.45E-14 9.83E-14 1.95E-14 2.08E-14 1.06E-13 3.74E-14 2.41E-14 4.48E-14 3.18E-13°
U-238 3.867E-14 714E-14 8.33E-15 1.04E-14 8.19E-14 2.27E-14 1.26E-14 2.85E-14 2.43E-13
Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-60 (crud) 5.71E03 6.45E-03 5.75E-03 5.71E03 8.26E-03 5.80E-03 5.576-03 5.85E-03 6.73E-03
|Fe85 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Jtotai 5.81E-03 6.57€-03 5,86E-03 5.81E-03 8.44E-03 8.00E-03 5.87E03 5.95E-03 B.356-03
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DOE SNF per Canister Source Term and Dose Calculations xls Inhalation Doses - HEPAs

[SHIFPINGPORT PWR CORE 11 [193] [ HEPAs | T T 1 T T
non-metal intact ] [ | ] 1 { i ]
inhalation doses [rem]
gonads breast lungs red mamow | bone surface thyroid remainder effective skin

7.93E-10 1.33E-13 3.09E-09 5.15E-09 6.43E-08 7.20E-14 2.95E-09 3.63E-09 0.00E+00

4.01E-04 3.30E-08 2.27E-04 2.15E-03 2.68E-02 1.97E-08 9.85E-04 1.48E-03 0.00E+00

8.14E-07 . 2.64E-11 8.03E-08 3.23E-068 4.05E05 | . 1.08E-11 1.43E-08 2.20E-06 0.00E+00

1.78E-08 8.32E-10 9.75E-07 9.47E-08 1.19E-04 4.54E-10 4.24E-08 6.52E-08 0.00E+00

1.40E-13 1.40E-13 1.40E-13 1.40E-13 1.40E-13 1.40E-13 1.40E-13 1.40E-13 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

8.15E-05 5.33E-00 0.00E-05 4.81E-04 6.00E-03 5.18E-08 2.45E-04 3.44E-04 0.00E+00
3.16E-08 8.31E-12 1.70E-08 1.60E-07 2.11E-08 347E-12 7.51E-08 1.16E-07 0.00E+00
5.36E-09 8.42E-13 2.02E09 2.86E-08 3.56E07 3.63E-13 1,276-08 1,06E-08 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
8.53E-00 3.30E08 8.18E-07 3.08E-08 2.42E-08 2.90E-08 6.45E-08 1.06E-07 0.00E+00
2.55E-05 2.12605 2.32E-05 2.32E05 2.16E05 2.18E-05 2.73E-05 2.45E05 0.00E+00
4.01E-09 4.01E-09 4.72E-09 4.01E-09 4.01E-09 4.01E-09 4.01E-09 4.11E08 0.00E+00
9.806-03 8.77E-03 9.86E-03 9.28E-03 8.66E-03 B.87E03 1.02E-02 9.65E03 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 . | 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+D0 0.00E+00 0.00E+00

€.35E-05 8.35E-05 8.35E-05 6.35E-05 8.35E-05 6.35E-05 8.35E-05 8.35E-05 0.00E+00
4.51E-08 1.08E-07 1.63E07 7.27E-08 7.16E-08 8.10E-04 6.12E-08 2.43E-05 0.00E+00
0.00E+00 0.00E+00 0.00E+00 | - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.86E-12 4.04E-13 5.98E-10 2.64E-12 8.89E-12 2.82E-13 3.66E-12 7.33E-11 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00£+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.07E-08 1.07E-08 4.00E-08 1.07E-08 1.07€-08 1.07E-08 1.12E-08 - 1.09E-08 0.00E+00
3.39E-08 1.94E-11 1.84E-08 3.00E-07 3.75E-08 1.54E-11 2.68E-08 1.67E-07 0.00E+00
1.28E-14 1.64E-14 1.39E-08 1.30E08 1.62E-08 1.42E-14 5.34E-13 6.46E-10 0.00E+00
1.40E-18 1.40E-18 1.40E-16 1.85E-15 2.41E-14 1.40E-18 2.08E-15 1.61E-15 0.00E+00
2.99E-18 2.99E-16 9.02E-12 1.62E-15 4.30E-16 2.96E-18 8.80E-14 1.08E-12 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.84E-04 1.30E-08 4.18E-03 1.98E-03 2.47E-02 1.25E-08 8.13E-04 1.38E-03 0.00E+00
3.90E-05 1.13E-09 3.96E-04 2.07E-04 2.58E-03 1.11E08 9.26E-05 1.42E-04 0.00E+00
5.83E-05 1.74E-09 5.92E-04 3.10E-04 3.87E-03 1.66E-09 1.39E-04 2.13E-04 0.00E+00
1.74E-04 7.76E-09 8.08E-04 8.55E-04 1.07E-02 3.16E-09 3.33E-04 5.87E-04 0.00E+00
1.83E-07 5.71E-12 1.86E-08 9.73E07 1.22E-05 5.31E-12 4.34E-07 8.71E-07 0.00E+00
1.01E-16 1.01E-18 1.60E-14 8.60E-16 7.54E-15 1.01E-16 1.06E-18 2.31E-15 0.00E+00
1.74E-12 1.75E-12 8.88E-11 7.01E-12 8.18E-11 1.74E-12 1.78E-12 1.22E-11 0.00E+00
3.18E-11 3.18E-11 2.40E-09 3.18E-11 3.16E-11 3.16E-11 3.89E-11 297E-10 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
8.47E-13 8.47E-13 1.22E-11 8.47E-13 8.47E-13 8.47E-13 5.28E-12 3.32E-12 0.00E+00
{ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
i 1.68E-13 6.22E-13 1.36E-08 4.60E-08 5.77E-07 5.51E-14 3.14E-08 3.38E-08 0.00E+00
2.25E-11 2.22E-11 2.38E-10 8.88E-11 1.86E-10 2.06E-11 2.78E-11 4.24E-11 0.00E+00
8.66E-07 6.66E-07 7.21E-04 8.48E05 1.83E-04 6.68E-07 1.45E-08 8.85E-05 0.00E+00
1.96E-12 1.96E-12 7.24E-10 1.96E-12 1.96E-12 5.25E-11. 2.71E-11 9.76E-11 0.00E+00
7.03E-12 7.03E-12 5,07E-09 2.93E-09 3.64E-08 7.03E-12 1.80E-11 1.48E-08 0.00E+00
7.17E-14 7.17E-14 5.27E-11 3.04E-11 3.78E-10 7.17E-14 1.84E-13 1.55E-11 0.00E+00
8.87E-13 6.96E-13 8.48E-10 - 8.08E-10 1.00E-08 6.71E-13 1.69E-12 4.00E-10 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.50E-11 2.50E-11 2.99E-07 7.01E-10 1.10E-08 2.50E-11 9.25E-10 3.60E-08 0.00E+00
2.36E11. 2.36E-11 2.81E-07 8.58E-10 1.03E-08 2.36E-11 8.73E-10 3.38E-08 0.00E+00
2.53E-12 2.54E-12 2.94E-08 7.02E-11 1.08E-09 253E-12 9.16E-11 3.54E-00 0.00E+00
2.12E-11 2.12E-11 2.52E-07 5.88E-10 9.28E-09 2.12E-11 7.83E-10 3.03E-08 0.00E+00
1.86E-11 1.86E-11 2.22E-07 5.50E-10 8.17E-09 1.85E-11 6.87E-10 2.87E-08 0.00E+00
1.28E-13 2.74E-13 5.11E€-10 1.04E-09 1.26E-08 1.02E-13 1.01E-12 5.08E-10 0.00E+00
6.62E-08 2.56E-05 4.80E-04 2.39E-05 1.88E-05 2.25E-05 5.01E-05 8.22E-05 0.00E+00
4.50E08 4.46E-08 6.30E08 4.53E-06 4.51E-08 4.75E06 | 1.08E-05 6.37E-08 0.00E+00
1.10E-02 8.88E-03 1.75E-02 1.56E-02 8.40E-02 9.79E-03 1.30E-02 1.41E-02 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion Doses - HEPAs

SHIPPINGPORT PWR CORE 1[193] | HEPAs | I I T I
non-metal intact | [ [ | | ] i
air submersion doses [rem]
gonads breast lungs red mammow | bone surface thyroid remainder effective skin

Ac-227 2.26E-19 2.68E-19 2.03E-19 1.77E-19 6.23E-19 2.20E-18 1.92E-19 2.25E-19 1.98E-18
Am-241 3.18E-11 3.97E-11 2.50E-11 1.93E-11 1.06E-10 2.90E-11 2.35E-11 3.03E-11 4.74E-11
Am-242m 2.18E-15 3.45E-15 9.87E-16 0.87E-16 4.56E-15 1.69E-15 1.11E-15 1.82E-15 781E-15
Am-243 3.60E-13 4.20E13 3.16E-13 2.55E-13 1.23E-12 3.44E13 2.04E-13 3.58E-13 4.52E-13
C-14 ] 1.93E-19 2.63E-19 1.14E-19 9.04E-20 5.27E-19 1.64E-19 1.15E-18 1.67E-19 1.62E-16
Cd-113m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cl38 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-243 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-244 1.06E-13 2.05E-13 1.08E-14 2.25E-14 1.36E-13 6.45E-14 2.79E-14 7.56E-14 6.02E-13
Cm-245 1.10E-14 1.20E-14 1.03E-14 8.08E-15 3.34E-14 1.00E-14 9.63E-16 112E-14 1.62E-14
Cm-246 3.01E-18 5.78E-18 3.37E-18 |  6.51E-19 3.04E-18 1.84E-18 8.05E-19 2.15E-18 1.68E-17
Cm-247 0.00E+00 0.00E+00 |, 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 6.62E-10 7.48E-10 8.67E-10 6.62E-10 9.58E-10 6.83E-10 6.46E-10 6.78E-10 7.80E-10
Cs-134 4.36E-07 4.976-07 4.34E-07 4.24E-07 7.07E-07 4.46E-07 4.16E-07 4.46ED7 5.576-07
Cs-135 6.31E-15 8.27E-15 4.21E-15 3.35E-15 1.82E-14 5.52E-15 4.11E-15 5.67E-15 9.10E-12
Cs-137 8.96E-05 1.02E-04 8.90E-05 8.87E-05 1.47E-04 9.15E-05 8.52E05 9.15E-05 147604
Eu-154 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Eu-155 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

055 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+00 3.03E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.65E-09 0.00E+00
1-120 7.53E-10 1.04E-09 3.34E-10 2.56E-10 1.71E-08 6.02E-10 3.58E-10 5.92E-10 1.71E-08
Kr-85 1.2E-05 1.47E05 1.25E-05 1.20E-05 242E05 1.30E-05 1.20E-05 1.31E06 1.45E-03
Nb-83m 1.76E-16 3.65E-18 7A0E-18_ | ~ 3.20E-17 1.93E-16 9.55E-17 3.79E-17 1.24E-16 TA9E-15
Nb-64 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-59 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 3.58E-15 4.34E-15 3.10E-15 2.65E-15 1.10E-14 3.42E-15 2.92E-15 3.54E-15 5.30E-15
Pa-231 9.56E-18 1.11E-17 0.05E-18 8.49E-18 2.03E-17 9.50E-18 8.61E-18 0.61E-18 1.36E-17
Pb-210 8.18E-23 1.08E-22 5.61E-23 4.15E-23 2.58E-22 7.16E-23 5.40E-23 7.45E-23 1.69E-22
Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 2.56E-13 4.96E-13 4.14E-14 6.58E-14 3.63E-13 1.67E-13 7.77E-14 1.81E-13 1.60E-12
Pu-239 1.78E-14 2.76E-14 9.75E-15 9.82E-15 3.48E-14 1.43E-14 1.05E-14 1.56E-14 6.84E-14
Pu-240 3.50E-14 6.77E-14 6.00E-15 9.08E-15 5.10E-14 2.16E-14 1.08E-14 261E-14 2.16E-13
Pu-241 5.49E-14 6.63E-14 4.95E-14 4.30E14 1.67E-13 5.33E-14 4.85E-14 5.64E-14 8.94E-14
Pu-242 0.69E-17 1.87E-16 1.76E-17 2.60E-17 1.43E-18 6.03E-17 3.05E-17 7.28E-17 5.94E-18
Ra-226 9.19E-22 1.06E-21 8.80E-22 B.06E-22 2.37E-21 9.22E-22 8.33E-22 9.40E-22 1.43E-21
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00
Ru-108 6.99E-14 8.03E-14 6.00E-14 6.75E-14 1.18E-13 7A3E-14 6.66E-14 7.20E-14 7.54E-13
Sb-125 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Se-79 1.30E-18 1.75E-18 7.90E-19 6.25E-19 3.50E-18 111E-18 7.86E-19 1.13E-18 1.38E-15
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 6.52E-16 T.10E-15 8.88E-17 1.42E-18 8.90E-16 4.49E-16 1.87E-16 4.53E-16 2.38E-15
Sn-126 3.57E-13 4.08E-13 3.54E-13 3.42E-13 6.20E-13 3.64E-13 3.38E-13 3.65E-13 6.18E-13
Sr-90 5.89E-12 71812 4.88E-12 4.12E-12 1.73E-11 6.55E-12 4.83E-12 5.70E-12 6.976-09
Tc-99 2.27E16 2.86E-18 1.68E-16 1.37E-18 B.73E-16 2.04E-16 1.61E-16 211E-18 3.57E-13
Th-229 2.88E-17 3.38E-17 2.68E-17 2.32E17 8.80E-17 2.83E-17 2.50E-17 293E-17 4 14E-17
Th-230 9.49E-21 1.26E-20 7.54E-21 6.44E-21 2.79E-20 8.60E-21 7.236-21 9.18E-21 2.38E-20
Th-232 2.53E-20 3.68E-20 1.73E-20 1.50E-20 7.04E-20 214E-20 1.72E-20 2.38E-20 9.326-20
U-232 0.00E+00 0.00E+00 0.00E+00 0,006 90 G.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
U-233 5.00E-17 6.56E-17 3.99E-17 3B7E-17 1.22E-16 4.58E-17 3.87E-17 482617 1.35E-18
U-234 2.49EA17 4.08E-17 1.24E-17 118E-17 5.64E-17 1.89E-17 1.36E-17 216E-17 1.20E-18
U-235 2.26E-15 2.80E-15 2.16E-15 1.97E-15 5.89E-15 2.26E-15 2.04E-15 2.31E-15 2.77E-15
U-236 1.63E-17 2.95E-17 5.84E-18 6.25E-18 3.A9E-17 1.12E17 7.24E-18 1.34E-17 9.57E-17
U-238 110E-A7 2.14E-17 2.50E-18 3.11E-18 1.86E-17 6.82E-18 3.79E-18 8.56E-18 7.30E-17
Zr-83 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-60 (crud) 1.71E06 1.54E-08 1.73E-06 1.71E-08 248E-06 1.77TE-08 1.67E-08 1.75E-06 2.02E-06
|Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
{total 1.05E-04 1.19E-04 1.04E-04 1.01E-04 1.75E-04 1.07E-04 9.92E-05 1.07E04 1.60E-03
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DOE SNF per Canister Source Term and Dose Calculations.xls

SHIPPINGPORT PWR CORE Il {193] non-metal intact No HEPAs
Al
{nhalation Submersion
Dose@ |DoseTerm| Dose@ |Dose Term
5000 m for 5000 m for Dose Term for
{rem] Regulation frem] Regulation Regulation
Gonad 3.78E+00 5.81E-03
Breast 1.12E-01 6.57E-03
[Cung 2.50E+01 5.86E-03
R Marrow 2.04E+01 5.81E-03
B Surface 2.50E+02 {<CDE 8.44E-03
Thyroid 1.03E-01 6.00E-03
Remainder 9,20E+00 5.67E-03
Whole Body 1.44E+01 |<CEDE 5.956-03 |<DDE 1.44E+01 |<IEDE=CEDE*DDE
[SKin 0.00E+00 |<SKIN T 8.35E-03 |[<GKIN | B.35E-03 KIN
- [Eye Lens N/A___I<EYE NA  |<EYE NA__ |<EYE
l E+02 |<CDE + DDE |
SHIPPINGPORT PWR CORE I {193 non-metal  intact HEPAs
Al
Inhalation Submersion
Dose @ |Dose Term| Dose @ |DoseTerm| Dose for
5000 m for 5000 m for Regulation Dose Term for
[rem] Regulation frem} Regulation frem] Regulation
Gonad T10E-02 1.05E-04
Breast 8.68E-03 1.19E-04
Lung 1.756-02 1.04E-04
R Marrow 1.55E-02 1.01E-04
B Surface 8.406-02 [<CDE 1.75E-04
Thyroid 9.70E-03 1.07E-04
Remainder 1.30E-02 9.92E-05
Whole Body 1.41E-02 |<CEDE 1.07E-04 |<DDE 142E-02 |<IEDE=CEDE+DDE
Skin 0.00E+00 |<SKIN T.60E-03 |<SKIN 160E-03 |<SKIN |
Eye Lens N/A__ |<EYE N/A~_ I<EYE NA__ |<EYE
8.41E-02 |<CDE + DDE
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DOE SNF per Canister Source Term and Dose Calculations.xls TEDE & CDE+DDE

SHIPPINGPORT PWR CORE 1 [193) non-metal intact
offsite doses with no HEPAs [rem] offsite doses with HEPAS [rem]
bone surface bone surface CDE
isotope material type TEDE CDE + DDE TEDE +DDE
Ac-227 P 1.21E05 2.14E-04 3.63E-09 8.43E-08
Am-241 P . 4.84E+00 8.93E+01 1.48E-03 2.68E-02
Am-242m P 7.33E-03 1.35E-01 2.20E-08 4.05E-05
Am-243 P 217E-02 3.96E-01 6.52E-06 1.19E-04
C-14 P 4.68E-10 4.68E-10 1.40E-13 1.40E-13
Cd-113m P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cl-38 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-243 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-244 P 1.15E+00 2.00E+01 344E-04 6.00E-03
Cm-245 P 3.87E-04 7.04E-03 1.16E-07 211E-06
Cm-248 P 6.53E-05 1.19E-03 1.96E-08 3.56E-07
Cm-247 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-80 P 3.55E-04 8.29E-05 1.07E07 2.49E-08
Cs~134 [ 250E-05 2.20E-05 2.50E-05 2.20E-05
Cs-135 o4 4.11E090 4.01E-09 4.11E-09 4.01E-08
Cs-137 o] 0.74E-03 8.97E-03 9.74E-03 8.97E-03
Eu-154 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
. Eu-155 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
i Fe-55 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 G 6.35E-05 6.35E-05 6.35E-05 6.35E-05
1-129 .G 243E-05 7.22E-08 243E05 - 7.22E-08
Kr-85 G 1.31E-05 1.31E-05 1.31E05 1.31E05
Nb-83m P 2.44E-07 2.30E-08 . 7.33E-1 6.89E-12
Nb-84 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-59 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 P 3.85E-05 3.57E-05 1.09E-08 1.07E-08
Np-237 P 5.58E-04 1.256-02 1.87€-07 3.75E-06
Pa-231 P 2.15E-08 5.40E-05 6.46E-10 1.62E-08
Pb-210 P 6.38E-12 8.02E-11 1.61E-15 241E-14
Pd-107 P 3.64E-09 1.43E-11 1.00E-12 4.30E-15
Pm-147 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 P 4.60E+00 8.24E+01 1.38E-03 247E-02
Pu-239 P 4.74E-01 8.61E+00 1.42E-04 2.58E-03
Pu-240 P 7.09E-01 1.20E+01 2.13E-04 3.87E-03
Pu-241 P 1.89E+00 3.56E+01 5.67E-04 1.07E-02
Puy-242 P 224E.03 4.05E-02 8.71E-07 1.22E-05
Ra-228 P 7.69E-12 2.51E-11 2.31E-15 7.54E-15
Ra-228 P 4.08E-08 2.06E-07 1.22E-11 6.18E-11
Ru-108 P 9.91E-07 1.05E-07 2.97E-10 3.16E-11
Sb-125 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Se-79 P 1.11E-08 2.82E-09 3.32E-12 8.47E-13
Sm-147 P 0.00E+00 0.00E+00 0.0CE+00 0.00E+00
Sm-151 P 1.13E-04 1.92E-03 3.386-08 5.77E07
Sn-128 P 1.43E-07 6.21E-07 4.28E-11 1.86E-10
Sr-90 P 2.95€-01 6.11E-01 8.85E-05 1.83E-04
Tc-99 P 3.25E-07 6.53E-09 9.76E-11 1.96E-12
Th-229 P 4.93E-06 1.21E-04 1.48E-08 3.64E08
Th-230 P 5.15E-08 1.28E-086 1.55E-11 3.78E-10
Th-232 P 1.33E-06 3.34E-05 4.00E-10 1.00E-08
U-232 P 0.C0E+00 0.00E+00 0.00E+00 0.00E+00
U-233 P 1.20E-04 3.87E-05 3.60E-08 1.10E-08
U-234 P 1.136-04 3.43E-05 3.38E-08 1.03E-08
U-235 P 1.18E-05 3.50E-08 3.54E-09 1.08E-09
U-238 P 1.01E-04 3.09E-05 3.03E-08 9.28E-09
U238 P 8.81E-05 2.72E-05 2.67E-08 8.17E-09
Zr-93 P 1.69E-08 4.25E-05 5.08E-10 1.28E-08
crud
Co-60 (crud) crud 2.80€E-01 6.84E-02 8.40E-05 2.05E-05
Fe-55 {crud) crud 2.12E-02 1.50E-02 6.37E-08 4.51E-068
total 1.44E+01 2.50E+02 1.42E-02 8.41E-02
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DOE SNF per Canister Source Term and Dose Calculations.xls Importance

SHIPPINGPORT PWR CORE i [183) non-metal intact
TEDE {no HEPAs)
material type subtotal [rem] fraction of total [-]
G 1.01E-04 7.02E-08
P 1.41E+01 8.78E-01
Cc 9.77E-03 6.79E-04
crud 3.01E-01 208E-02
total  1.44E+01 1.00E+00
TEDE (HEPAS)
material type subtotal [rem]  fraction of total []
G 1.01E-04 7.12E-03
P 4.22E-03 2.98E-01
o 9.77E-03 6.89E-01
crud 9.03E-05 6.37E-03
total  1.42E-02 1.00E+00
bone surface CDE + DDE (no HEPAs)
material type subtotal [rem] fraction of total {-]
G 7.69E-05 3.07E-07
P 2.50E+02 1.00E+00
C 8.99E-03 3.60E-05
crud 8.36E-02 3.34E-04
total  2.50E+02 1.00E+00
bone surface CDE + DDE (HEPAs)
material type subtotal [rem] fraction of total [-}
G 7.67E-05 9.12E-04
P 7.50E-02 8.92E-01
[ 8.90E-03 1.07E-01
crud 2.50E-05 2.98E-04
total 8.41E-02 1.00E+00
I
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Attachment VI

Calculations for Saxton (MOX) [787] DOE SNF
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DOE SNF per Canister Source Term and Dose Calculations.xls

Fuel Data

evaluated fuel x evaluated fuel
fuel type stable metal| stable metal non-metal non-metal other other non-metal
condition intact not intact intact not intact intact not intact not Intact
S RT EBWR(U
HWCTR |ALUMCLAD| PWRCOREIl | SAXTON | METAL)LEU | N REACTOR SAXTON (MOX)
fuel name (UTH) [112]] SNF[411] [193) (MOX) [787] [84) [147] [787)
# of canisters 0.17 1.00 24.00 1.00 10.50 194.95 1.00
[isctopes materal fype Curies (entira fust Inventory) Curies
Ac-227 P 9.27E09 | 2.81E-07 1.24E-02 1.33E-05 3.38E-05 1.03E-02 1.33E-05
Am-241 P 1.22E01 | 2.51E+01 7.61E404 6.45E+03 | 1.63E+04 2.80E+05 6.45E+03
Am-242m P 867E-05 | 9.69E-03 1.18E+02 1.07E+01 | 2.71E+01 7.86E+00 1.07E+01
AM-243 P 2.85E-04 | 2.40E-02 3.38E+02 2.83E+01 | 7.18E+01 4.10E+01 2.83E+01
C-14 P 1.09E-06 | 1.17E-05 1.63E+00 181E+00 | 4.59E+00 3.63E+02 1.81E+00
Cd-113m P 6.32E-02 | 7.25E-01 0.00E+00 250E+01 | 6.56E+01 0.00E+00 2 59E+01
Cl36 P 251E-30 | 0.00E+00 0.00E+00 2.356-02 5.96E-02 0.00E+00 2.35E-02
Cm-242 P 262E-04 | 8.00ED3 0.00E+00 B.70E400 | 2.23E+01 0.00E+00 8.79E+00
Cm-243 P 4.52E-05 | 3.20E03 0.00E+00 1.60E+01 | 4.08E+01 0.00E+00 1.60E+01
Cm-244 P 0.84E-03 | 4.27E-01 316E+04 9.20E+02 | 2.36E+03 2.44E+03 9.26E+02
Cm-245 P 6.84E-07 | 1.33E-05 5.82E+00 212E01 5.37E-01 5.13E-01 212601
Cm-246 P 3.89E-08 | 9.83E-07 9.80E-01 4.28E-02 1.08E-01 8.70E-02 4.28E6-02
Con247 P 417E-14_| 0.00E+00 1.12E-07 2.83E-07 1.12E-07
Co-60 P 7.90E-03 | 1.81E-00 1.10E+04 212E+01 | 5.38E+01 4.75E+02 2126401
Cs-134 C 9.30E+01 | 2.05E+02 3.63E+03 1246401 | 3.13E+01 1.63E+02 1.24E+01
Cs-135 C B.58E-04 | 1.24E-02 6.19E+00 6.65E-01 1.69E+00 4.00E+01 6.65E-01
Cs-137 C 548E+02 | 8.60E+03 2.07E+08 1.00E+05 | 2.53E+05 5.34E+08 1.00E+05
Eu-154 P 1.67E+01 | 9.08E+01 0.00E+00 1.84E+03 | 4.67E+03 0.00E+00 1.84E+03
|Ejuj-155 P 747E+00 | 281E+01 0.00E+00 1.92E+02 | 4.86E+02 0.00E+00 1.926+02
Fe-55 P 1.20E+00 | 0.00E+00 0.00E+00 1.76E-01 4.45E-01 0.00E+00 1.76E-01
H3 G 2.02E+00 | 2.81E+01 5.00E+03 292E+02 | 7.41E+02 T.03E+04 2.92E+02
120 G 1.44ED4 | 2.54E03 7.20E-01 8.00E02 1.54E-01 3.20E+00 6.00E-02
Kr-85 G 5.46E+01 | B.45E+02 5.07E+04 2.50E+03 | 6.56E+03 1.83E+05 2.50E+03
|Nb-83m P 2.82E03 | 498E-02 5.726+01 2.82E+00 | 7.15E+00 4.54E+02 2.82E+00
Nb-94 [ 1.37E07 | 4.06E-06 0.00E+00 5.18E-02 1.31E-01 6.71E-05 5.18E-02
Nir-58 P 2.43E-04 | 0.00E+00 0.00E+00 4.01E-02 1.02E-01 | 2.03E+01 4.01E-02
Ni-63 P 3.69E-02 | 0.00E+00 8.04E+04 4.47E+00 | 1.12E+01 2.21E+03 4.42E+00
Np-237 P 1.82E03 | 1.20E02 7.08E+00 6.46E-01 1.64E+00 3.87E+01 6.46E-01
Pa-231 [ 9.70E-08 | 1.88E-08 1.15E02 3.02E-05 7.65E-05 1.3E-02 3.02E05
Pb-210 P 1.04E-10 | 1.44E-11 2.71E-08 5.13E-08 1.30E-07 7.62E08 5.13E08
Pd-107 P 9.52E-05 | .2.35E-03 1.95E+00 2.14E-01 5.42E-01 7.46E+00 2.14E-01
|Pm147 P 4.86E+02 | 2.47E+03 0.00E+00 0.36E+01 | 2.37E+02 0.00E+00 9.36E+01
JPu-238 P 7.65E+02 | 2 20E+01 8.02E+04 5.66E+02 | 1.18E+04 6.37E+04 5.66E+02
Pu-230 P 1.50E+01 | 1.49E+01 7.65E+03 0.81E+01 | 205E+03 1.23E+05 §.81E+01
Pu-240 P 9.08E+00 | 1.07E+01 1.13E+04 1.70E+02 | 3.54E+03 7.18E+04 1,70E+02
Pu-241 P 2.56E+03 | 1.22E+03 1.67E+08 9.43E+03 | 1.97E+05 2.06E+06 9.43E+03
Pu-242 P 135602 | 1.04E02 3.73E+01 4.84E01 1.01E+01 3.46E+01 4.84E-01
Ra-228 P 1.93E-09 | 1.53E-10 6.13E-08 2.46E-07 6.22E07 1.15EG3 2.46E-07
Ra-228 P 1.74E-13 | B.44E-12 5.85E-02 2.80E07 7.A1E07 1,03E-06 2.80E-07
Ru-108 P 3.64E+01 | 297e+01 1.42E+01 117603 2.97E03 3.16E-01 117603
Sb-125 P 1.20E+01 | 0.00E+00 0.00E+00 1.70E+01 | 4.30E+01 0.00E+00 1.70E+01-
Se-70 P 247E-03 | 6.93E02 7.60E+00 7.80E-01 2.00E+00 4.48E+01 7.80E-01
Sm-147 P 348E-08 | 8.28E-07 0.00E+00 9.01E-06 2.28E05 0.00E+00 9.01E-06
Sm-151 P 216E+D0 | 2.87E+01 2.58E+04 5.86E+02 | 1.48E+03 8.55E+04 5.86E+02
Sn-126 P 221603 | 2.72E-02 8.72E+00 1.50E+00 | 3.80E+00 7.83E+01 1.50E+00
Sr-90 S 5.255+02 | B.16E+03 1.56E+06 6.87E+04 | 1.74E+05 4.03E+06 6.87E+04
Tc-99 3 1.44E+00 2.67E+02 251E+01 | 6.37E+01 1.51E+03 251E+01
Th-229 > 8.09E-10 1.57E-02 4.93E07 1.03E05 9.31E06 4 93E07
Th-230 2 7.06E-08 1.08E03 B8.30E-06 1.756-04 1.02E-03 8.39E-06
Th-2a2 P 1.49E-10 | 1.98E-11 5.56E-03 4.58E08 9.56E-07 1.21E-07 4.58E-08
U-232 P 447E03 | 1.11E04 0.00E+00 4.23E-03 8.82E-02 0.00E+00 4.23E03
U-233 P 6.56E-05 | 1.18E-06 6.07E+00 1,70E-04 3.55E-03 5.71E-03 1.70E-04
U-234 P 6.83E+00 | 1.17E03 5.82E+00 5.70E-02 1.18E+00 4.85E+02 5.70E-02
U-235 P 1.34E-01 | B.48E-03 6.58E-01 512E-03 | 1.07E-01 1.85E+01 5.12E03
U-238 P 5.77E-01 3.95E-02 5.50E+00 7.81E-02 1.63E+00 7.02E+01 7.81E-02
U-238 P 2.22E03 | 1.04E-02 5.15E+00 0.65E02 | 201E+00 3.82E+02 9.656-02
Zr-93 . P 1.27E-02 | 1.40E-01 3.61E+01 3.72E+00 | 9.42E+00 2.10E+02 3,72E400
crud (per canister) .
Co-60 (crud) | 1.56E+01 | 6.37E+00 2.68E+02 1.23E+02 | 7.70E+02 1.76E+03 1.23E+02
Fe-55 (crud) | 9.85E+01 | 4.01E+01 1.60E+03 7.73E+02 | 4.85E+03 1.11E+04 7.73E+02
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DOE SNF per Canister Source Term and Dose Calculations.xls parameters

Release Fractions
Total
Release | HEPA Filter
Material Type ARF RF Fraction LPF
) stable metal/ intact
G 0.3 1.0 3.00E-01 1.0
P 2.00E-04 4.00E-03 8.00E-07 3.00E-04
[¢] 2.00E-04 1.0 2.00E-04 1.0
stable metal/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
[+ 5.00E-03 1.0 5.00E-03 1.0
non-metal/intact
G 0.3 1.0 0.3 1.0
P 2.25E-04 1.0 2.25E-04 | 3.00E-04
C 2.25E-04 1.0 2.25E-04 1.0
non-metal/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
C 5.00E-03 1.0 5.00E-03 1.0
otherfintact
i G 0.3 1.0 0.3 1.0
P 1.00E-03 1.0 1.00E-03 3.00E-04
C 1.00E-03 1.0 1.00E-03 1.0
other/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 04 2.00E-03 3.00E-04
[ 5.00E-03 1.0 5.00E-03 1.0
crud
crud 1.0 0.3 3.00E-01 3.00E-04
SAXTON (MOX) [787]
non-metal
not intact
Release Fractions Used in this Calculation '
G 0.3 1.0 0.3 1.0
P 5.00E-03 4.00E-01 2.00E-03 3.00E-04
[+ 5.00E-03 1.00E+00 | 5.00E-03 |. 1.00E+00
crud 1.0 0.3 0.3 3.00E-04
breathing rate 3.33E-04 |[m*3/s]
gound level dispersion factor
distance [m] |[x/Q [sec/m*3] ]
5000 4.68E-05 [99.5% worst-sector
3.70E+12{unit conversion factor
Sv/Bq to rem/Ci
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DOE SNF'per Canister Source Term and Dose Calculations.xls Inhalation DCFs

Inhalation DCF s [ov/Bq] :

gonads breast lungs red marrow | bone surface thyroid remainder effective skin
3.86E-04 6.66E-08 1.64E-03 2.57E-03 3.21E02 3.50E-08 147603 1.81E-03 0.00E+00
3.25E-05 267E09 1.84E-05 1.74E-04 2.17E-03 1.60E-09 7.82E-05 1.20E-04 0.00E+00
3.21E-05 1.38E-09 4.20E-06 1.69E-04 2.12E-03 5.64E-10 7.48E-05 1.15E-04 0.00E+00
3.26E-05 1.52E08 1.78E-05 1.73E-04 2.17E-03 8.20E-09 7.14E05 1.19E04 0.00E+00
5.64E-10 5.64E-10 5.64E-10 5.64E-10 5.64E-10 5.64E-10 5.64E-10 5.64E-10 0.00E+00
3.32E08 3.32E08 4.08E07 3,32E-08 3.32E-08 3.32E08 1.30E-06 4.13E-07 0.00E+00
5.04E-10 5.04E-10 4.56E-08 5.04E-10 6.04E-10 5.04E-10 5.38E-10 5.93E-09 0.00E+00
5.70E-07 9.44E-10 | 1.55E-05 3.90E-06 4.87E-05 9.41E-10 2.45E-06 4.67E-06 0.00E+00
2.07E-05 6.20E-08 1.84E-05 1.18E-04 147603 3.83E-09 5.76E-05 8.30E-05 0.00E+00
1.59E05 1.04E09 1.93E-05 9.38E-05 1.17E03 1.01E-09 4.78E05 6.70EL05 0.00E+00
3.37E05 6.69E-09 1.80E-05 1.79E-04 2.24E03 3.68E09 7.96E-05 1.23E04 0.00E+00
3.34E-05 4.00E-09 1.82E-05 1.76E-04 2.22E-03 2.26E-09 7.04E05 1.22E-04 0.00E+00
3.07E-05 2.23E08 1.67E-05 1.63E-04 2.04E-03 1.45E-08 7.30E-05 112604 0.00E+00
4.76E-09 1.84E-08 3A45E-07 1.72E-08 1.35E08 1.62E-08 3.60E-08 6.91E-08 0.00E+00
1.30E-08 1.08E-08 1.18E-08 1.18E-08 1.10E-08 1.11E-08 1.39E-08 1.25E-08 0.00E+00
1.20E-08 1.20E-09 1.41E-08 1.20E09 1.20E-08 1.20E-08 1.20E-08 1.23E-08 0.00E+00
8.76E-09 7.84E-08 B.82E-09 8.30E-09 7.84E-00 7.93E09 9.12E-09 8.63E-09 0.00E+00
1.17E-08 1.55E-08 7.92E-08 1.08E07 5.23E-07 7.14E-09 1.13E-07 7.73E-08 0.00E+00
3.56E-10 6.14E-10 1.19E-08 1.43E-08 1.62E-07 2.40E-10 1.11E-08 1.12E-08 0.00E+00
5.23E-10 5.09E-10 1.06E-09 517E-10 5.14E-10 5.42E-10 1.21E-09 7.26E-10 0.00E+00
1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11_ | 1.73E-11 1.73E-11 0.00E+00
8.60E-11 2.09E-10 3.14E-10 1.40E-10 1.38E-10 1.56E-06 118E-10 4.69E-08 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00
4.16E-10 4.36E-11 6.45E-08 2.85E-10 743E-10 3.04E-11 3.95E-10 7.90E-09 0.00E+00
4.76E-00 2.24E-08 7.48E-07 3.26E-08 1.97€-08 2.22E08 4.45E-08 T12E-07 0.00E+00
3.58E-10 346E-10 1.20E-08 3.54E-10 3.51E-10 3.77E-10 3.63E-10 3.58E-10 0.00E+00
8.226-10 8.22E-10 3.07E-00 8.22E-10 8.22E-10 8.22E-10 8.50E-10 8.39E-10 0.00E+00

2.96E-05 1.69E-08 1.616-05 2.62E-04 3.27E-03 1.34E-08 2.4E-05 1.46E-04 0.00E+00
6.90E-0P 8.79-09 7.47E-04 8.97E-04 8.70E-03 7.84E-09 2.87E-07 3.47E-04 0.00E+00
3.18E-07 3.18E07 3.16E-07 3.75E-08 5.47E-05 3.18E07 4.69E-08 3.67E-06 0.00E+00
9.45E-13 9.45E-13 2.85E-08 5.11E-12 1.36E-11 9.45E-13 2.15E-10 3.45E-00 0.00E+00
1.88E-14 3.60E-14 7.74E-08 8.16E-00 1.02E07 1.88E-14 5.69E-09 1.06E-08 0.00E+00
2.80E05 1.00E-09 3.20E-04 1.52E-04 1.80E-03 9.62E-10 7.026-05 1.06E-04 0.00E+00
3.18E-05 9.22E-10 3.23E-04 1.69E-04 2.11E03 9.03E-10 7.56E-05 1.16E-04 0.00E+00
3.18E-05 8.51E-10 3.23E-04 1.86E-04 2.11E-03 9.05E-10 7.56E-05 1.166-04 0.00E+00
8.82E-07 3.06E-11 3.18E-06 3.36E-06 4.20E-05 1.24E-11 1.31€-06 2.23E-06 0.00E+00
3.02E-05 8.45E-10 3.07E-04 1.61E-04 201E03 | 8.79E-10 7.18E-05 TA1EO4 0.00E+00
1.02E-07 1.02E-07 1.61E-05 6.64E-07 7.59E-06 1.02E-07 1.07E07 2.32E-06 0.00E+00
1.83E-07 1.84E07 7.22E-08 7.36E-07 6.51E-06 1.83E-07 1.87E-07 1.29E-06 0.00E+00
1.38E-08 1.37E-08 1.04E-06 1.37E-08 1.37E-08 137608 1.65E-08 1.20E-07 0.00E+00
3.60E-10 3.16E-10 2.17E-08 8.40E-10 2.73E-09 3.24E-10 1.45E-09 3.30E-09 0.00E+00
6.79E-10 6.796-10 G.81E-09 8.79E-10 | 6.79E-10 €.79E-10 4.24E-00 2.66E-00 0.00E+00
0.00E+00 0.00E+00 7.62E-08 2.75E-05 3.44E-04 0.00E+00 1.80E-05 2.02E-05 0.00E+00
4.03E-14 1.49E-13 3.26E-09 1.10E-08 1.38E07 1.32E-14 7.51E-09 8.10E09 0.00E+00
1.43E-08 1.41E-08 151607 5.62E-08 1.18E07 1.31E08 1.76E-08 2.69E-08 0.00E+00
2.64E-09 2.864E09 2.86E-08 3.36E07 7.27E07 2.64E09 5.73E-00 3.51ED7 0,00E+00
4.52E-11 4.52E-11 1.67E-08 4.52E-11 4.52E-11 1.21E-09 8.26E-10 2.25E-09 0.00E+00
2.76E-06 2.76E-08 1.99E-03 115603 1.43E-02 2.76E-08 7.05E-06 5.80E-04 0.00E+00
4.08E-07 4.08E07 3.00E-04 1.73E04 2.16E-03 4.08E-07 1.05E-06 8.80E-05 0.00E+00
7.62E-07 7.72E-07 9.40E-04 8.93E-04 1.11E02 7.44E07 1.87E-08 4.43E-04 0.00E+00
8.00E-08 8.06E-08 1.48E03 4.06E-08 6.42E-05 7.85E-08 3.11E-06 1.78E-04 0.00E+00
2.54E-08 2.54E-08 3.04E-04 7.12E07 1.12E05 254E08 | . 0.40E-07 3.66E-05 0.00E+00
2.50E-08 2.50E-08 2.98E04 8.98E-07 1.09E05 2.50E08 8.26E-07 3.58E-05 0.00E+00
2.37E-08 2.30E-08 2.76E-04 6.58E-07 1.01E-05 2.37E-08 8.50E-07 3.32E05 0.00E+00
2.37E-08 2.37E-08 2.82E04 6.60E07 1.04E-05 2.37E08 B.7/E-07 3.39E-05 0.00E+00
2.23E-08 2.23E-08 2.66E04 6.58E-07 9.78E-06 2.22E-08 8.22E07 3.20E05 0.00E+00
2.18E-11 4.68E-11 B8.72E-08 1.77€07 2.18E-06 1.74E-11 1.73E-10 8.67E-08 0.00E+00

4.76E-09 1.84E-08 3.45E-07 1.72E-08 1.35E-08 1.62E-08 3.60E-08 5.91E-08 0.00E+00
5.23E-10 5.08E-10 1.06E-09 5.17E-10 5.14E-10 5.42E-10 1.21E-09 7.26E-10 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls

Air Submersion DCFs

air submersion DCT s [ov/Bq mhavs]
gonads breast lungs red marrow | bone surface .thyroid remainder effective skin

AC-227 3.75E-17 4.45E17 3.38E-17 2.84E-17 1.04E-16 3.65E-17 3.18E-17 3.74E-17 3.28E-16
Am-241 8.58E-16 1.07E-15 6.74E-16 5.21E-16 2.87E-15 7.83E-16 8.34E-16 8.16E-16 1.28E-15
Am-242m 3.80E17 6.01E-17 1.72E-17 1.72E-17 7.94E-17 295617 1.94E-17 3ATE? 1.36E-16
Am-243 2.19E-15 261615 1.92E-15 1.55E-15 7.47E-15 2.00E-15 1.79E-15 2.18E-15 2.75E-15
C-14 2.50E-19 3.52E-19 1.53E-18 1.21E-19 7.08E-19 2.19E-19 1.54E-19 2.24E-19 2.43E-16
Cd-113m 7A7E18 8.76E-18 5.93E-18 5.01E-18 2.10E-17 6.76E-18 5.63E-18 6.04E-18 8.48E-15
CH36 2.24E-17 2.66E-17 2.02E-17 1.81E17 5.63E-17 ZABEAT 1.92E17 2.23E-17 1.47E-14
Cm-242 7.83E-18 148E-17 1.13E-18 1.89E-18 1.06E-17 | 4.01E-18 2.27E-18 5.60E-18 4.20E-17
Cm-243 5.77E-15 6.68E-15 5.50E-15 5.00E-15 1.60E-14 5.76E-15 5.18E-15 5.88E-15 9.79E-15
Cm-244 6.00E-18 133E17 7.08E-19 1.4BE-18 8.82E-18 4.19E-18 1.81E-18 4.91E-18 3.91E-17
Cm-245 3.88E-15 4.55E-15 3.63E-15 317615 1.18E-14 3.84E-15 3.40E-15 3.06E-15 5.36E-15
Cm-246 6.24E-18 T20E17 7.00E-19 1.35E-18 8.17E-18 3.82E-18 1.67E-18 4.46E-18 3.49E-17
Cm-247 1.47E-14 1,68E-14 1.44E-14 1.38E-14 2.83E-14 1.49E-14 1.38E-14 1.50E-14 1.76E-14
Co-60 1.23E-13 1.39E-13 1.24E-13 1.23E-13 1,78E-13 1.27E-13 1.20E-13 1.26E-13 1.45E-13
Cs-134 7.40E-14 8.43E-14 7.37E-14 7.10E-14 1.20E-13 7.57E-14 7.06E-14 757E-14 9.45E-14
Cs-135 6.20E-10 8.23E-19 4.10E-19 3.34E-19 1.81E18 5.50E-18 4.09E-19 5.65E-19 9.06E-16
Cs-137 267E-14 3.05E-14 Z.65E-14 2.58E-14 4.38E-14 2.736-14 2.54E-14 2.73E-14 4.30E-14
Eu-154 6.00E-14 6.81E-14 5.00E-14 5.87E-14 9.43E-14 6.15E-14 5.75E-14 6.94E-14 8.29E-14
Eu-155 2.40E-15 2.95E-15 2.22E-15 1.85E-15 8.09E-15 241E-15 2.07E-15 2.40E-15 3.30E-15
Fe-55 0.00E+00 C.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+00 2.75E-18 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.31E-19 0.00E+00
1129 4.83E-16 B.66E-16 2.14E-18 1.64E-16 1.10E-15 3.86E-16 2.30E-18 3.80E-16 1.10E-15
Kr85 1.17E-16 1,34E-18 1.14E-16 1.09E-18 2.20E-16 118E-18 1.00E-18 1.10E-16@ 1.32E-14
Nb-93m 6.33E-18 1.31E-17 2.55E-19 1.18E-18 6.92E-18 3.43E-18 1.36E-18 4.43E-18 4.2BE-17
Nb-34 7.54E-14 8.57E-14 751E-14 7.34E-14 118E-13 7.72E-14 7.19E-14 7.70E-14 0.52E-14
Ni58 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00
NF83 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 1.04E-15 1.26E-15 | 9.02E-16 7.60E-16 3.20E-15 9.94E-16 8.50E-16 1.03E-15 1.54E-15
Pa-231 1.71E-15 1.09E-15 1.862E-15 152E-15 3.64E-15 1.70E-15 154E-15 1.72E-15 2.44E-15
Pb-210 6.18E-17 8.18E-17 4.25E-17 3.14E-17 1.95E-16 5.42E-17 4.0E-17 5.64E-17 1.28E-16
Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | "0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm-147 7.48E-19 9.56E-19 5.45E-10 4,46E-19 2.18E-18 6.75E-19 5.26E-19 6.93E-10 8.11E-16
Pu-238 6.56E-18 1.27E17 1.06E-18 1.68E-18 9.30E-18 4.01E-18 1.90E-18 4.86E-18 3.09E-17
Pu239 4.84E-18 7 55E-18 2.65E-18 2.676-18 9.47E-18 3.88E-18 2.86E-18 4.24E-18 1.86E-17
Pu-240 6.36E-18 1.23E-17 1.08E-18 1.65E-18 9.26E-18 3.92E-18 1.96E-18 4.75E-18 3.92E17
Pu-241 7.19E-20 8.676-20 6.48E-20 5.63E-20 2.19E-18 6.98E-20 8.05E-20 7.256-20 117E-19
Pu-242 5.34E-18 1.03E-17 D.65E-19 1.43E-18 7.G0E-18 332E-18 1.6BE-18 4.01E-18 3.27E17
Ra-226 3.08E-16 3.54E-18 Z.95E-16 2.70E-16 7.95E-16 3.09E-18 2.70E-16 3.15E-18 4.79E-16
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00
Ru-106 1.01E-14 1.16E-14 1.01E-14 9.75E-15 | 1.72E-14 1.03E-13 8.63E-15 1.04E-14 1.09E-13
Sb-125 1.06E-14 2.27E-14 1.95E-14 187614 | 3.53E14 2.01E-14 1.86E-14 2.02E-14 2.65E-14
Se-79 3.47E-19 4.87E-19 2.11E-19 1.67E-19 9.60E-18 2.06E-19 2.10E-19 3.03E-19 3.71E-18
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-1561 5.20E-20 8.80E-20 7.08E-21 1.13E-20 7.09E-20 3.58E-20 1.49E-20 361E-20 1.90E-19
Sn-126 7.54E-14 B.62E-14 7.48E-14 7.22E-14 1.31E-13 7.69E-14 7.14E-14 7.71E-14 1.31E-13
Sr-80 7.78E-18 8.46E-18 6.44E-18 5.44E-18 2.98E-17 7.33E-18 6.11E-18 7.53E-18 §.20E-15
Tc-99 1.74E-18 2.20E-18 1.20E-18 1.05E-18 5.17E-18 1.57E-18 1.24E-18 1.62E-18 2.74E-15
Th-229 3.77E-15 4.42E15 3.50E-15 3.03E-15 1.15E-14 3.70E-15 3.27E-15 3.83E-15 5.41E-15
Th-230 1.80E-17 2.38E17 1.43E-17 1.22E-17 5.20E-17 1.63E17 1.37E-17 1.74E-17 451617
Th-232 9.34E-18 1.36E-17 6.37E-18 5.52E18 2.60E-17 7.90E-18 6.34E-18 8.72E-18 3.44E-17
U232 1.66E-17 2.32E-17 9.84E-18 8.89E-18 3.86E-17 1,20E17 1.00E-17 1.42E17 5.92E-17
U-233 1.69E-17 2.226-17 1.35E-17 1.24E-17 4.12E17 | 1.65E17 131E-17 163617 4.57E1T
234 8.79E-18 1.44E-17 4.38E-18 4.20E-18 1.89E-17 6.69E-18 4.80E-18 7.63E-18 4.25E-17
U-235 7.06E-15 8.11E-15 6.75E-15 8.15E-15 1.84E-14 7.05E-15 6.37E-15 7.20E-15 8.64E-15
U-236 8.10E-18 1A0E17 2.16E-18 2.33E-18 TAGE-17 4.19E-18 2.70E-18 5.01E-18 35TE-17
U-238 4.30E-18 8.54E-18 9.96E-19 1.24E-18 7.40E-18 2.72E-18 1.51E-18 341E-18 2.91E-17
Zr-03 0.G0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud ;

Co60 1.23E-13 130E13 | 1.24E13 1.23E-13 1.786-13 1.27E-13 1.20E-13 1.26E-13 T.45E-13
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls

ource | erm Calculations HEPA filters?|no
SAXTON (MOX) [787)
non-metal not intact
Total Soures Tan | Respirabla Sourcs ™|
Curies (entire | finv= [Ci] released to the | Term [Ci] released to
fusl intentory) | 1/nCan ARF RF LPF environment the environment
1.33E-05 1.00E+00 | 5.00E-03 | 4.00E-01 { 1.00E+00 6.67E-08 2.87E-08
6.45E+03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.22E+01 1.28E+01
1.07E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.34E-02 2.13E-02
2.83E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.42E-01 5.66E-02
1.81E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 9.05E-03 3.62E-03
2.60E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.20E-01 5.17E-02
2.35E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.18E-04 4.70E-05
8.79E+00 1.00E+00 [ 5.00E-03 | 4.00E-01 | 1.00E+00 4.39E-02 1.76E-02
1.60E+01 . | 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 8.01E-02 3.21E-02
9.29E+02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.65E+00 1.86E+00
2.12E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.06E-03 4.24E-04
4.28E-02 1,00E+00 [ 5.00E-03 | 4.00E-01 | 1.00E+00 2.14E-04 8.56E-05
1.12E-07 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.58E-10 2.23E-10
2.12E+01 1,00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.06E-01 4.25E-02
1.24E+01 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 8.18E-02 6.18E-02
8.65E-01 1.00E400 | 5.00E-03 | 1.00E+00 | 1.00E+00 3.32E-03 3.32E-03
1.00E+05 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 5.00E+02 §.00E+02
1.84E+03 1.00E+00 | 5.00E-03 { 4.00E-01 | 1.00E+00 9.20E+00 3.68E+00
1.92E+02 1.00E+00 { 5.00E-03 | 4.00E-01 | 1.00E+00 9.59E-01 3.84E-01
1.76E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 8.79E-04 3.51E-04
2.92E+02 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 8.76E+01 8.76E+01
6.09E-02 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 1.83E-02 1.83E-02
2.59E+03 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 7.77E+02 1.77E+02
2.82E+00 1.00E+00 | 5.00E-03 | 4.00E-01 [ 1.00E+00 1.41E-02 5.64E-03
5.18E-02 1.00E+00 { 5.00E-03 | 4.00E-01 | 1.00E+00 2.59E-04 1.04E-04
4.01E-02 1.00E+00 | 5.00E-03 | 4.00E-01 [ 1.00E+00 2.01E-04 8.03E-05
4.42E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.21E-02 8.85E-03
6.46E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.23E-03 1.20E€-03
3.02E-05 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.51E-07 6.03E-08
5.13E-08 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.57E-10 1.03E-10
2.14E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.07E-03 4.28E-04
9.36E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.68E-01 1.87E-01
5.86E+02 1.00E+00 | 6.00E-03 | 4.00E-0t | 1.00E+00 2.83E+00 1.13E+00
9.81E+01 1.C0E+00 | 5.00E-03 [ 4.00E-01 | 1.00E+00 4.90E-01 1.96E-01
1.70E+02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 B.48E-01 3.30E-01
89.43E+03 1.00£400 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.7T1E+01 1.89E+01
4.84E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.42E03 9.68E-04
2.48E-07 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.23E-09 4.91E-10
2.80E-07 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00Q 1.40E-09 5.81E-10
1.17E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.85E-08 2.34E-08
1.70E+01 1.00E300 | 5.00E-03 | 4.00E-01 | 1.00E+00 8.48E02 3.38E-02
7.90E-01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.95E-03 1.58E-03
S.01E-08 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.50E-08 1.80E-08°
5.86E+02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.93E+00 1.17E+00
1.50E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 7.50E-03 3.00E-03
6.87E+04 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 344E+02 1.37E+02
2.51E+01 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.26E-01 5.03E-02
4.93E07 1.00E+00 | 5.00E-03 | 4.00E-01 [ 1.00E+00 2.47E09 8.87E-10
8.38E-08 1.00E+00 | 5.00E-03 | 4.00E-01 [ 1.00E+00 4.18E-08 1.68E-08
4.58E-08 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.26E-10 9.16E-11
4,23E03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.11E-05 8.45E-08
1.70E-04 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 8.51E-07 3.41E-07
5.70E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.85E-04 1.14E-04
- 5.12E-03 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.56E-05 1.02E-05

7.81E-02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.50E-04 1.56E-04
9.85E.02 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.82E-04 1.83E-04
3.72E+00 1.00E+00 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.86E-02 7.43E-03

crud (per canister)

Co60 (crud) | 1.23E+02 1 1,00E+00 | 3.00E-01 | 1.00E+00 1.23E+02 3.60E+01

Fe-55 (crud) [ 7.73E+02 1 1.00E+00 { 3.00E-01 | 1.00E+00 7.73E+02 2.32E+02
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DOE SNF per Canister Source Term and Dose Calculations.xls ST Calc - HEPAs

[Source Term Calculations HEPA fiflers 7| yes
SAXTON (MOX) [787]
non-metal not intact r
OlarSoUTts Term | Respirable Soures |
[Ci] released to the | Term [Ci] released
Isctope Curies 1/nCan ARF RF LPF environment to the environment
Ac-227 1.33E-05 | 1.00E+00 | 5.00E03 | 4.00E-01 | 3.00E-04 2.00E-11 B.01E-12
Am-241 6.45E+03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 9.676-03 3.87E-03
Am-242m 1.07E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.60E-05 6,40E-08
Am-243 2.83E+01 | 1.00E+00 | 5.00E-03 | 4.00E-D1 | 3.00E-04 4.25E-05 1.70E-05
C-14 1.816+00 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.72E-06 1,09E-08
Cd-113m 250E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 - 3.88E-05 1.55E05
Ci-36 2.35E02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.53E-08 1.41E-08
Cm-242 B.70E+00 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.32E05 5.27E-08
Cm-243 1.60E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.40E-05 9.62E-08
Cm-244 8.20E+02 | 1.006+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.39E-03 5.57E-04
Cm-245 2.12E-01 | 1.00E+00 | 5.00E-03 | 4.00E-07 | 3.00E-04 3.18E-07 1.27E-07
Cm-248 428E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 6.42E-08 2.57E-08
Cm-247 1.12E07 | 1.00E+00 | 5.00E-D3 | 4.00E-01 { 3.00E-04 1.67E-13 6.70E-14
Co-60 2.12E+01 | 1.00E+00 | 5.00E-D3 | 4.00ED1 | 3.00E-04 3.19E-05 1.27E-05
Cs-134 1.24E+01 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 6.18E-02 B6.18E-02
Cs-136 B.656-01 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 3.32E-03 3.32E-03
Cs-137 1.00E+05 | 1.00E+00 | 5.00E-03 | 1.00E+00 | 1.00E+00 5.00E+02 5.00E+02
Eu-154 1.84E+03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.76E-03 1.10E-03
Eu-155 1.92E+02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.88E-04 1.15E-04
Fe55 1.76E-01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.64E-07 1.05E-07
H-3 2.92E+02 | 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 8.76E+01 8.76E+01
1-129 6.00E02 | 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 1.83E-02 1.83E-02
Kr-85 2.50E+03 | 1.00E+00 | 3.00E-01 | 1.00E+00 | 1.00E+00 7.77E+02 7.77E+02
Nb-83m 2.82E+00 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 4.23E-06 1.69E-08
IND-84 5.18E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.771E-08 3.11E-08
Ni-59 4.01E-02 | 1.00E+00 | 5.00E-03 | 4.00E-D1 | 3.00E-04 6.02E-08 241608
Ni-63 4.42E+00 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 6.63E-08 2.656-06
Np-237 8.46E-01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 9.70E-07 3.88E-07
Pa-231 3.02E-05 | 1.00E+00 | 5.00E03 | 4.00E-01 | 3.00E-D4 4.52E-11 1.81E-11
Pb-210 5.13E-08 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.70E-14 3.08E-14
Pd-107 214E-D01__| 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.21E07 1.2BE-07
Pm-147 9.36E+01 | 1.00E+00 | 5.00E-03 | 4.00E-D1 | 3.00E-04 1.40E-04 5.82E-05
Pu-238 5.66E+02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 8.48E-04 3.30E-04
Pu-239 9.81E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 147604 5.86E-05
Pu-240 1.70E+02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.54E-04 ~ 1.02E-04
Pu-241 9.43E403 | 1.00E+00 | 5.00E-03 | 4.00E-07 | 3.00E-04 1.41E02 5.66E-03
Pu-242 4384E-01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.26E-07 2.90E07
Ra-226 2.48E-07 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.68E-13 1.47E-13
Ra-228 2.80E-07 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 4.21E-13 1.68E-13
Ru-106 117E-03__| 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.76E-09 7.02E-10
|Sb-125 1.70E+01_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.54E-05 1.02E-05
ISe-70 7.90ED1 | 1.00E+00 | 5.00E-03 | 4.00E-09 | 3.00E-04 1.18E-06 4.74E-07
S147 9.01E06_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.005-04 1.35E-11 541612
Sm-151 5.86E+02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 8.79E-04 3.51E-04
Sn-126 1.60E+00_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 2.35E-08 9.00E07
Sr-90 8.87E+04 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.03E-01 4.12E02
Tc99 2.51E+01 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.77E-05 1.51E-05
Th-229 4.93E-07 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.40E-13 2.96E-13
Th-230 8.39E-06 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.26E-11 5.03E-12
Th232 4.58E-08 | 1.00E+00 | 5.00E-03 | 4.00E01 | 3.00E04 6.87E-14 2.75E-14
U-232 4.23E-03_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 6.34E-09 2.54E-09
U-233 1.70E-04 | 1.00E+00 | 5.00£-03 | 4.00E-01 | 3.00E-04 2 55E-10 1.02E-10
U-234 5.70E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E04 8.55E-08 3.42E-08
U-235 5.12E-03 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.60E-00 3.07E-09
tu-zse 7.81E-02_ | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1A7E07 4.88E-08
U-238 §.65E-02 | 1.00E+00 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.45E-07 5.79E-08
Zr-93 3.72E+00 | 1.00E+00 | 5.00E-03 | 4.00E01 | 3.00E-04 5.57E-08 2.23E-06
crud (per canister)
Co-80(crud) | 1.23E+02 1 1.00E+00 | 3.00E01 | 3.00E04 3.69E-02 1.11E-02
Fe-55 (crud) | 7.73E+02 1 1.00E+00 | 3.00E01 | 3.00E04 2.32E-01 6.86E-02
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DOE SNF per Canister Source Term and Dose Calculations.xls Inhalation Doses - no HEPAs

[SAXTON(MOX) [787] | [NoHEPAs | T T T T T
non-metal notintact | I ] | ] | [ |
inhalation doses [rem) .
gonads . breast lungs red marmow | bone surface thyrold remainder effective skin
8.10E-07 1.03E-10 2.37E-08 3.96E-06 4 .94E-05 5.53E-11 2.26E-08 2.79E-08 0.00E+00
2.42E+01 1.98E-03 1.37E+01 1.20E+02 1.61E+03 1.19E-03 5.81E+01 8.92E+01 0.00E+00
3.95E-02 1.70E-06 517E-03 2.08E-01 2.61E+00 6.04E-07 9.21E02 1.42E-01 0.00E+00
1.06E-01 4.96E-05 5.81E-02 5.65E-01 7.08E+00 2.71E-05 2.53E-01 3.89E-01 0.00E+00
1.18E-07 1.18E07 1.18E07 1.18E-07 1.18E-07 1.18E-07 1.18E07 1.18E-07 0.00E+00
9.90E-05 9.80E-05 1.22E-03 9.90E-05 0.90E-05 9.60E-05 3.86E-03 1.23E-03 0.00E+00
137609 1.376-00 1.24E-07 1.37E-09 1.37E-09 1.37E-08 1.45E-09 T61E-08 0.00E+00
5.78E-04 9.57E-07 157E-02 3.95E-03 2.04E-02 9.54E07 2.48E-03 4.73E-03 0.00E+00
3.83E-02 1.16E-05 3.59E-02 2.16E-01 2.72E+00 7.08E-08 1.06E-01 1.53E-01 - | 0.00E+00
1,70E+00 1.11ED4 2.07E+00 | . 1.00E+01 1.25E+02 1.08E-04 5.12E+00 718E+00 0.00E+00
8.23E-04 T.63E-07 4.40E-04 4.37E03 5.47E-02 8.09E-08 1.84E-03 3.00E-03 0.00E+G0
1.65E04 1.97E-08 8.98E-05 8.78E-04 1.10E-02 1.12E-08 3.92E04 6.02E-04 0.00E+00
3.95E-10 2.37E-13 2.15E-10 2.10E-09 2.63E-08 1.87E-13 8.40E-10 1.44E-09 0.00E+00
1.17€-05 3.51E-05 8.45E-04 4.21E05 3.31E-05 3.97E-05 8.826-05 1.45E-04 0.00E+00
4.63E-05 3.85E-05 4.20E-05 4.20E-05 3.02E-05 3.06E-05 4.95E-05 4.45E-05 0.00E+00
2.30E-07 2.30E-07 2.70E-07 2.30E-07 2.30E-07 2.30E-07 2.30E-07 2.36E-07 0.00E+00
2.52E-01 2.26E-01 2.54E-01 2.39E-01 2.20E-01 2.29E01 | 2.63E-01 2.49E-01 0.00E+00
2A4BE-03 3.20E-03 168E-02 2.25E-02 TA1E-01 1.526-03 2.40E-02 1.64E-02 0.00E+00
7.88E-06 136ED05 | 263E04 3.16E04 3.36E-03 5.31E-08 2.46E-04 2.4BE-04 0.00E+00
1.06E-08 1.03E-08 2.15E-08 1.05E-08 1.04E-08 1.10E-08 2.45E-08 1.47E-08 0.00E+00
8.74E-05 8.74E-05 8.74E-05 8.74E-05 8.74E-05 8.74E-05 8.74E-05 8,74E-05 0.00E+00
9.15E-08 2.20E-07 3.31E-07 1.47E-07 1.45E-07 1.64E-03 1.24E-07 4.84E-05 0.00E+00
0.00E+00 D.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.35E07 1.42E-08 2.10E-05 9.27E-08 2.42E-07 9.89E-08 1.28E-07 2.57E-08 0.00E+00
2.84E08 1.34E-07 447E06 1.35€07 1.18E-07 1.33E-07 2.66E-07 6.69E-07 0.00E+00
1,66E-09 1.60E-09 6.55E-00 1.64E-09 1.62E-09 1.74E-08 1.68E-08 1.66E-09 0.00E+00
4.19E07 4.19E-07 1.57E-08 4.19E07 4.19E-07 4.19E07 4.38E-07 4.28E-07 0.00E+00
2.21E03 1.26E-08 1.20E-03 1.85E-02 2.44E-01 9.99E-07 1.74E-03 1,096-02 0.00E+00
2.40E-11 3.06E-11 2.60E-06 2.42E-06 3.03E-05 2.66E-11 9.68E-10 1.21E-08 0.00E+00
1.88E-12 1.86E-12 1.88E-12 2.22E-11 3.24E-10 1.86E-12 2.78E-11 2.176-11 0.00E+00
2.33E-11 2.33E-11 7.03E07 1.26E-10 3.36E-10 2.33E-11_ 5.31E-09 8.51E-08 0.00E+00.
2.03E-10 3.89E-10 8.36E-04 8.81E-05 1.10E-03 2.14E-10 6.36E-05 114E-04 0.00E+00
1.83E+00 6.52E-05 2.00E+01 9.51E+00 1.24E+02 8.27E05 4.58E+00 6.91E+00 0.00E+00
3.60E01 1.04E-05 3.65E+400 1.91E+00 2.30E+01 1.02E-05 8.55E-01 1.31E+00 0.00E+00
8.22E-01 1.86E-05 8.32E400 3.31E+00 4.13E+01 1.7/E-05 1.48E+00 2.27E+00 0.00E+00
7.42E-01 3.33E-05 3.46E+00 3.65E+00 3.57E+01 1.35E-05 1.42E+00 2.43E+00 0.00E+00
1.68E-03 5.27E-08 1.71E-02 8.96E-03 1.12E-01 4.90E-08 2.01E-03 6.19E-03 0.00E+00
2.89E-12 2.89E-12 4.56E-10 1.88E-11 2.15E-10 2.80E-12 3.03E-12 8.57E-11 0.00E+00
5.92E-12 5.95E-12 2.33E-10 2.39E-1 2.10E-10 5.02E-12 | B.05E-12 4.17E-11 0.00E+00
1.86E-09 1,85E-09 1.40E-07 1.85E-09 1.85E-09 1.85E-00 2.28E-00 1.74E-08 0.00E+00
7.04E-07 8.14E07 4.24E-05 1.276-06 5.34E-08 | 6.34E-07 2.84E-08 8.46E-08 0.00E+00
6.18E-08 8.18E-08 8.93E-07 6.18E-08 8.18E-08 6.16E-08 3.86E-07 2.42E07 0.00E+00
0.00E+00 0.00E+00 7.92E-09 2.86E-08 3.57E07 0.00E+00 1.96E-08 2.10E-08 0.00E+00
2.72E-09 1.01E-08 2.20E-04 7.43E-04 9.32E-03 8.926-10 5.07E-04 5.47E-04 0.00E+00
247608 2.44E08 2.81E-05 9.72E-06 204E-05 2.27E06 3.05E-06 4.66E-08 0.00E+00
2.00E-02 2.09E-02 Z.27E+01 2.66E+00 5.76E+00 2.00E-02 4.54E-02 2.78E+00 0.00E+00
1.31E07 1.31E07 4.84E05 1.31E-07 1.31E-07 3.51E08 1.82E-08 8.52E-08 0.00E+00
Th-229 1.57E-10 1.57E-10 1.13E-07 6.54E-08 8.14E-07 1.57E-10 4.01E-10 3.30E-08 C.00E+00
Th-230 3.95E-10 3.65E-10 2.00E-07 1.67E07 2.00E-06 3.95E-10 1.02E-08 8.51E-08 0.00E+00
Th-232 4.03E-12 4.08E-12 4.07E-09 4.72E00 5.87E-08 3.03E-12 9.88E-12 2.34E08 0.00E+00
U-232 3.90E-08 3.93E-08 7.21E-04 1.98E-08 3.13E05 3.83E-08 1.52E-06 8.68E05 0.00E+00
U-233 4.90E-10 4.60E-10 5.07E06 1.40E-08 2.20E-07 4.99E-10 1.85E08 719E07 0.00E+00
U234 1.64E07 1.64E-07 1.96E-03 4.50E08 7.16E05 1.64E-07 6.00E-06 2.35E04 0.00E+00
U-235 1.40E-08 1.40E-08 1.63E-04 3.88E07 5.96E-06 1.40E-08 5.07E07 1.96E-05 _0.00E+00
U-236 2.13E07 213E-07 2.54E-03 5.04E-06 8.36E-05 2.13E-07 7.90E-08 3.05E-04 0.00E+00 _
U-238 248607 2.48E07 2.96E-03 7.326-06 | 1.00E-04 247€-07 B.15E-08 3.56E-04 0.00E+00
Zr-93 9.34E00 2.01E-08 3.74E05 7.58E-05 0.34E04 | 7.46E-09 7.41E-08 3.79E-05 0.00E+00
crud . -
Co-60 (crud) 1.01E02 3.02E-02 7.34E01 3.666-02 2.87E-02 3.45E-02 7.66E-02 1.26E-01 0.00E+00
Fe-55 (crud) 6.09E-03 B.81E-03 142E-02 8.91E-03 8.87E-03 7.25E-03 1.62E-02 9.71€-03 0.00E+00
total 2.99E+01 2.99E01 7.30E+01 1.62E+02 1.99E+03 2.96E-01 7.256+01 1.13E+02 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion Doses - no HEPAs

SAXTON (MOX) [787) T | NoHEPAs | | I I
non-metal notintact | | | | i [
air submersion doses [rem]
gonads breast lungs red marrow | bone surface thyroid remainder effective skin
AC-227 4.34E-16 5.15E-16 3.91E-16 3.40E-16 1.20E-15 4.29E-16 3.68E-18 4.33E-16 3.80E-15
Am-241 4.70E06 5.97E-06 3.76E-08 2.01E-08 1,60E-05 4.37E-06 3.54E-08 4.56E-08 7.14E-08
Am-242m 3.51E-10 5.55E-10 1.5GE-10 1.50E-10 7.34E-10 2.73E-10 1.79E-10 2.93E-10 1.26E-09
Am-243 5.37E-08 6.40E-08 4.71E-08 3.80E-08 1.83E-07 5.12E-08 4.30E-08 5.34E-08 8.74E-08
C14 4.08E-13 5.52E-13 2.40E-13 1.90E-13 | 1.11E-12 3.43E-13 2.41E-13 3.51E-13 3.81E-10
Cd-113m 1.61E-10 1.96E-10 1.33E-10 1.12E-10 4.70E-10 1.51E-10 1.26E-10 1.55E-10 1.80E-07
Ci-36 4.56E-13 5.41E-13 4.11E-13 3.68E-13 1.166-12 4.46E-13 3.81E-13 | 4.54E-13 2.99E-10
Cm-242 5.96E-11 1.13E-10 8.60E-12 1.44E-11 8.06E-11 3.74E-11 1.73E-11 4.33E-11 3.26E-10
Cm-243 8.01E-08 9.27€-08 7.63E-08 6.04E-08 2.08E07 7.99E-08 7.20E-08 8.16E-08 1.36E07
Cm-244 5.556-09 1.07E-08 5.69E-10 117E-09 7.09E-09 3.37E08 -~ 1.46E-09 3.95E-09 3.15E-08
Cm-245 7.12E-10 8.34E-10 €.86E-10 5.81E-10 2.16E-09 7.04E-10 8.24E-10 7.26E-10 9.83E-10
. [Cm-248 2.31E-13 4.45E-13 2.50E-14 5.00E-14 3.03E-13 1.42E-13 6.19E-14 1.65E-13 | ,1.29E-12
Cm-247 1.42E-15 1.62E-15 1.30E-15 1.33E-15 2.74E-15 1.44E-15 1.33E-15 1.45E-15 1.73E-15
Co-60 2.26E-06 2.56E-06 2.26E-06 2.26E-08 3.27E-06 2 34E-08 2.21E06 2.32E-08 2.676-06
Cs-134 7.92E-07 9.02E-07 7.80E-07 7.69E-07 1.28E-08 8.10E-07 7.55E-07 8.10E-07 1.01E-06
Cs-135 3.62E-13 4.74E-13 241E-13 1.92E-13 1.04E-12 3A7E-13 2.35E-13 3.25E-13 5.22E-10
Cs-137 2.31E-03 2.64E-03 2.20E-03 2.24E-03 3.79E-03 2.36E-03 2.19E-03 2.36E-03 3.80E-03
Eu-154 9.56E-05 1.09E-04 9.55E-05 9.36E-05 1.50E-04 9.80ED5 9.16E-05 9.79E-05 1.32E04
Eu-155 4.14E-07 _4.90E-07 3.68E-07 3.07E07 1.34E-06 4.00E-07 3.44E07 4.14E-07 5.63E-07
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 0.00E+00 0.00E+00 4.17E08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.02E09 0.00E+00
1-128 1.53E-09 2.11E-09 8.776-10 5.19E-10 3.48E-09 1.22E-09 7.27E-10 1.20E-09 3.48E-09
Kr-85 1.57E-05 1.80E-C5 1.563E-05 1.47E05 2.96E-05 1.69E-05 1.47E-05 1.60E-05 1.76E-03
Nb-§3m 1.55E-11 3.20E-11 6.23E-13 2.88E-12 1.60E-11 8.37E-12 3.32E-12 1.08E-11 1.05E-10
Nb-84 3.38E-09 3.84E-09 3.37E08 3.20E-08 5.33E-09 3.46E-09 3.22E-09 3.45E-08 4.27E-09
59 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00 0.00E+00
Ni-63 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 5.82E-10 7.05E-10 5.05E-10 4.30E-10 | . 1.79E-09 5.56E-10 4.76E-10 5.76E-10 8.62E-10
Pa-231 4.47E-14 5.20E-14 4.236-14 3.976-14 9.50E-14 4.44E-14 4.02E-14 4.46E-14 6.37E-14
Pb-210 2.75E-18 3.64E-18 1.80E-18 1.40E-18 8.67E-18 2.41E-18 1.82E-18 251E-18 5.69E-18
Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pr-147 6.06E-11 7.75E-11 4.42E-11 3.62E-11 1.77E-10 5.47E-11 4.26E-11 5.62E-11 6.57E-08
Pu-238 3.216-09 6.22E-09 5.18E-10 8.23E-10 4.55E-00 1.96E-09 9.74E-10 2.30E-09 2.00E-08
Pu-239 4.11E-10 6.41E-10 2.25E-10 2.27E-10 8.04E-10 3.20E-10 2.43E-10 3.60E-10 1.58E-09
Pu-240 9.34E-10 1.81E-00 1.60E-10 2.42E-10 1.36E-00 5.76E-10 2.88E-10 6.88E-10 5.76E-09
Pu-241 5.87E-10 7.08E-10 5.20E-10 4.60E-10 1.79E-09 5.70E-10 4.97E-10 5.92E-10 9.55E-10
Pu-242 2.24E-12 4.31E-12 4.08E-13 5.00E-13 3.31E-12 1.39E-12 7.04E-13 1.68E-12 1.37E-11
iRa-zzs 6.55E-17 7.53E-17 8.27E-17 6.74E-17 1.69E-16 8.57E-17 5.93E-17 6.70E-17 1.02E-16
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 1.02E-11 1.18E-11 1.02E-11 9.88E-12 1.74E-11 1.04E-11 9.76E-12 1.05E-11 1.10E-10
b-125 2.91E07 3.33E07 2 86E07 275E07 5.18E-07 295E-07 2. 73E07 2.97E-07 3.80E-07
Se-79 2.37E-13 3.19E-13 1.44E-13 1.14E-13 6.50E-13 2.02E-13 1.44E13 2.07E-13 2.54E-10
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Sm-151 2.64E-11 4.46E-11 3.59E-12 5.73E-12 3.60E-11 1.82E-11 A56E-12 1.83E-11 9.63E-11
Sn-126 0.80E-08 1.12E-07 9.71E-08 9.38E-08 1.70E-07 0.99E-08 9.26E-08 1.00E07 1.706-07
Sr-80 4.63E-07 5.65E-07 3.83E-07 3.24E-07 1.36E-06 4.36E-07 3.64E07 4.48E-07 5.47E-04
Tc-88 3.79E-11 4.79E-11 2.81E-11 2.20E-11 1.13E-10 3.42E-11 2.70E-11 3.63E-11 5.06E-08
Th-229 1.61E-15 1.89E-15 1.50€-15 1.29E-15 4.91E-15 1.58E-15 1.40E-15 1.64E-15 2.31E-15
Th-230 1Z1EA6 1.73E-18 1.04E-16 8.86E-17 3.84E-16 1.18E-16 9.95E-17 1.26E-16 3.28E-18
Th-232 ] ) 5.39E-19 2.53E-19 2.19E-19 1.03E-18 3.13E-18 251E-19 3.46E-19 1.36E-18
U2~ ] 8.49E-14 3.60E-14 3.20E-14 1.41E-13 4.72E-14 3.66E-14 5.20E-14 2.17E-13
U-233 ! 3.27E-15 1.99E-15 1.83E-15 6.07E-15 2.26E-15 1.93E-15 2.40E-15 6.74E-15
U-234 711E-13 2.16E-13 2.07E-13 9.82E-13 3.30E-13 2.37E-13 3.77E-13 2.10E-12
U-235 3.12E-11 3.50E-11 209E-11 2.72E-11 8.15E-11 3.12E-11 2.82E11 3.19E-11 3.83E-11
U-236 3.12E-13 7.44E13 1.47E-13 1.57E-13 8.04E-13 2.83E-13 1.82E-13 3.39E-13 241E12
U-238 3.67E-13 7.43E-13 8.32E-14 1.04E-13 6.18E-13 2.27E-13 1.26E-13 2.85E-13 243E-12
Zro3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00
orud
Co-60 (crud) 2.62E03 2.96E03 2.B64E03 2.62E03 3.76E-03 2.70E-03 2.56E03 2.68E-03 3.00E-03
|Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
total 5.05E-03 5.74E-03 5.05E-03 4.97E-03 7.78E-03 5.19E-03 4.86E-03 516E-03 9.36E-03
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DOE SNF per Canister Source Term and Dose Calculations.xls Inhalation Doses - HEPAs

SAXTON (MOX) [787] [ [__HEPAS | ! | | [ ]
non-metal notinfact | [ [ | | | [ |
inhalation doses [rem]
gonads breast lungs red marow | bone surface thyroid remainder effective skin
Ac-227 1.83E-10 3.08E-14 7.11E-10 1.19E-09 1.48E-08 1.66E-14 8.78E-10 8.36E-10 0.00E+00
Am-241 7.25E-03 5.85E-07 4.10E-03 3.88E-02 4.84E-01 3.57E07 1.74E-02 2.66E-02 0.00E+00
Am-242m 1.19E-05 5.10E-10 1.55E-06 6.24E-05 7.83E-04 2.08E-10 2.76E-05 4.25E-05 0.00E+00
Am-243 3.19E05 1.49E-08 1.74E05 1.66E-04 2.13E-03 8.12E09 7.58E05 117E-04 0.00E+00
C-14 3.53E-11 3.53E-11 3.53E-11 3.53E-11 3.53E-11 3.53E-11 3.53E-11 353E-11__|  0.00E+00
Cd-113m 2.97E-08 2.97E-08 3.66E07 2.97E-08 2.97E-08 2.97E-08 1.16E-06 3.70E-07 0.00E+00
Cl-36 4.10E-13 410E-13 371E-11 4.10E-13 4.10E-13 4.10E-13 4.36E-13 4.82E-12 0.00E+00
Cm-242 1.73E-07 2.87-10 4.T1E-08 1.19E-08 1.48E-05 2.86E-10 7.45E-07 1.42E-08 0.00E+00
Cm-243 1.15E-05 3.40E-09 1.08E-05 6.54E05 8.15E-04 2.12E-09 3.10E05 4.60E-05 0.00E+00
Cm-244 6.11E-04 334E-08 6.20E-04 3.01E-03 3.76E-02 3.25E-08 1.54E-03 2.15E-03 0.00E+00
Cm-245 2.47€-07 4.80E-11 1.32E-07 1.31E-06 1.64E-05 2.706-11 5.83E-07 8.01E-07 0.00E+00
Cm-246 4.84E-08 5.82E-12 2.69E-08 2.64E-07 3.20E06 335612 1.18E-07 181E07 0.00E+00
Cm-247 1.19E-13 8.61E-17 6.45E-14 6.30E-13 7.88E-12 5.60E-17 282613 4.33E-13 0.00E+00
Co-60 3.50E-08 1.35E08 2.53E-07 1.26E-08 9.92E09 1.10E-08 2.65E-08 4.34E-08 0.00E+00
Cs-134 4.63E-05 3.85E-05 4.20E-05 4.20E-05 3.82E-05 3.96E-05 4.95E-05 4.45E-05 0.00E+00
Cs-135 2.30E-07 2.30E-07 2.70E-07 2.30E-07 2.30E-07 2.30E-07 2.30E07 2.36E07 0.00E+00
Cs-137 2.52E-01 2.26E-01 2.54E-01 2.38E-01 2.28E-01 2.20E-01 2.63E-01 2.49E01 0.00E+00
Eu-154 7.45E-07 9.87€E-07 5.04E-08 6.75E-08 3.33E05 4.55E-07 7.20E-06 4.92E-06 0.00E+00
Eu-155 2.36E-00 4.07E-09 7.90E-08 9.40E-08 1.01E-06 1.50E-09 7.37E-08 7.43E08 0.00E+00
Fe-55 3A8E-12 3.09E-12 6.44E-12 3.14E12 3.12E-12 3.20E-12 7.36E-12 441E-12 0.00E+00
H3 8.74E-05 8.74E-05 8.74E-05 8.74E-05 B8.74E-05 8.74E-05 8.74E-05 8.74E-05 0.00E+00
120 9.15E-08 2.20E-07 331E-07 1.47E07 1.45E-07 1.84E03 1.24E-07 4.04E05 0.00E+00
Kr-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-93m 4.06E-11 4.25E-12 6.29E-09 2.78E-11 7.25E-11 297E-12 3.85E-11 7.71E-10 0.00E+00
Nb-94 8.53E-12 4.01E-11 1.34E-00 4.05E-11 3.53E-11 3.98E-11 7.97E-11 2.01E-10 0.00E+00
Ni-59 4.88E-13 4.80E-13 1.67E-12 4.01E-13 4.87E-13 5.23E-13 5.04E-13 4.97E-13 0.00E+00
Ni63 1.26E-10 1.26E-10 4.70E-10 1.26E-10 1.26E-10 1.26E-10 1.31E-10 1.28E-10 0.00E+00_|
Np-237 6.62E-07 3.78E-10 3.60E-07 5.86E-06 7.31E-05 3.00E-10 5.23E-07 3.27E-08 0.00E+00
Pa-231 7.20E-15 §17E-15 7.79E-10 7.27E-10 0.06E-09 7.07E-15 2.99E-13 3.62E-10 0.00E+00
Pb-210 5.65E-16 5.65E-18 5.65E-16 6.66E-15 9.72E-14 5.65E-16 8.33E-15 B8.52E-15 0.00E+00
Pd-107 7.00E-15 7.00E-15 2.11E-10 3.78E-14 1.01E-13 7.00E-15 1.5pE-12 2.55E-11 0.00E+00
Pm-147 6.09E-14 1.17E-13 251E07 2.64E-08 3.30E-07 8.41E-14 1.91E-08 3.43E-08 0.00E+00
Pu-238 5.48E-04 1.06E-08 §.26E-03 297E-03 3.72E-02 1.B8E-08 1.37E03 2.07E-03 0.00E+00
Pu-239 1.08E-04 313E09 1.10E-03 5.73E-04 7.16E-03 3.06E-09 2.57E-04 3.04E-04 0.00E+00
Pu-240 1.87E-04 5.56E-09 1.90E-03 9.92E-04 1.24E02 5.31E-09 4.44E-04 6.81E-04 0.00E+00
Pu-241 2.22E04 9.68E-09 1.04E-03 1.10E-03 1.37E-02 4.05E-09 4.2TE-04 7.28E-04 0.00E+00
Pu-242 5.05E-07 1.58E-11 5.14E-06 Z.68E08 3.3BE-05 1.47E-11 1.20E.08 1.86E-06 0.00E+00
Ra-226 8.67E-10 8.67E-18 1.37E-13 5.64E-15 6.45E-14 8.67E-16 9.00E-16 197E-14 0.00E+00
Ra-228 1.78E-15 1.78E-15 7.00E-14 716E-15 8.31E-14 1.78E-15" 1.81E-15 1.25E-14 0.00E+00
Ru-108 5.50E-13 5.55E-13 4.21E-11 5.55E-13 5.55E-13 5.55E-13 6.84E-13 522E-12 0.00E+00
Sb-125 2.11E-10 2.44E-10 1.27E-08 3.81E-10 1.60E-00 1.90E-10 8.51E-10 1.94E-08 0.00E+00
Se-79 1.85E-11 1.85E-11 2.68E-10 1.85E-11 1.85E-11 1.85E-11 1.16E-10 7.27E-11 0.00E+00
Sm-147 0.00E+00 0.00E+00 2.37E12 857E-12 1.07E-10 0.00E+00 5.80E-12 6.30E-12 0.00E+00
Sme151 8.17E-13 3.02E-12 8.61E08 2.23E07 2.80E-06 267E-13 1,52E-07 1.64E-07 0.00E+00
Sn-126 7.42E-10 7.92E-10 7.84E-08 2.92E-09 6.13E-09 6.80E-10 9.14E-10 1,40E-09 0.00E+00
Sr-80 6.28E-08 6.28E06 6.80E-03 7.98E-04 1.73E-03 6.28E06 1.36E-05 8.35E-04 0.00E+00
Tc-89 3.83E-11 3.83E-11 1.45E-08 3.93E11 3.63E-11 1.05E-09 5.45E-10 1.96E-09 0.00E+00
Th-229 4.71E-14 4.71E-14 3.40E-11 1.96E-11 2.44E-10 4.71E-14 1.20E-13 9.90E-12 0.00E+00
Th-230 1.18E-13 1.1BE-13 8.71E-11 5.02E-11 6.27E-10 1.18E-13 3.05E-13 2.55E-11 0.00E+00
Th-232 1.21E-15 1.22E-15 1.49E-12 1.42E-12 1.76E-11 1.18E-15 2.96E-15 7.02E-13 0.00E+00
|0-2332 T17E-11 1.1BE-11 2.16E-07 5.04E-10 9.39E-09 1.15E-11 4.55E-10 2.60E-08 0.00E+00
U-233 1.50E-13 1.50E-13 1.79E-09 4.19E-12 6.60E-11 1.50E-13 5.54E-12 2.16E-10 0.00E+00
U-234 4.63E-11. 493E-11 5.88E-07 1.38E-09 2.15E-08 4.93E-11 1.83E-09 7.06E-08 0.00E+00
U-235 4.20E-12 4.21E-12 4.88E-08 117E-10 1.79E-09 4.20E-12 1.52E-10 5.88E-09 0.00E+00
U-236 6.40E-11 §.40E-11 7.62E-07 1.78E-08 281E-08 8.40E-11 2.37E-09 9.16E-08 0.60E+00
U-238 744E-11 7.44E-11 8.88E-07 2.20E09 3.26E-08 741E-11 2.74E09 1.07E-07 0.00E+00
Zr-63 2.80E-12 6.02E-12 1.12E-08 2.28E08 2.80E-07 224E12 2.22E-11 1.11E-08 0.00E+00
crud
[Co-60 (crud) 3.04E-08 1.17E-05 2.20E-04 1,10E-05 8.62E-06 1.03E05 2.30E-05 3.77E05 0.00E+00
{Fe-55 (crud) 2.10E-06 2.04E-08 4.25E-08 2.07E-06 2.06E-08 2 17E-08 485606 | 291E06 0.00E+00
total _281E01 2.28E-01 2.76E-01 2.88E-01 8.26E-01 2.30E-0% 2.85E-01 2.83E-01 0,00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls Air Submersion-Doses - HEPAs

[SAXTON (MOX) [767] __ 1 [__HEFAs | | | ] |
non-metal notintact | [ i | ] i |
air submersion doses [rem] ]
gonads breast lungs red marrow | bone surface thyroid remainder effective skin
Ac-227 1.30E-18 1.54E-19 1.17E-19 1.02E-19 3.59E-19 1.27E-18 1.10E-19 1.30E-19 1.14E-18
Am-241 1.44E-09 1.79E-09 1.13E-09 8.72E-10 4.80E-09 1.31E09 1.06E-09 1.37E-09 2.14E-09
Am-242m 1.05E-13 1.67E-13 4.77E-14 4.77E-14 2.20E-13 8.18E-14 5.38E-14 8.70E-14 3.77E-13
Am-243 1.61E-11 1.92E-11 1.41E-11 1.14E-11 5.49E-11 1.54E-11 1.32E-11 1.60E-11 2.02E-11
C-12 1.22E-16 1.66E-16 7A9E-17 5.60E-17 3.32E-18 1.03E-16 7.24E17 1.05E-16 1.14E-13
Cd-113m 4.82E-14 5.88E-14 3.56E-14 3.37E-14 1.41E-13 4.54E-14 3.78E-14 4.66E-14 5.70E-11
CI-36 1.37E-16 1.62E-18 1.23E-16 1.10E-16 3.44E-16 1.34E-18 1.17E-16 1.36E-16 8.97E-14
Cm-242 1.79E-14 3.38E-14 2.58E-156 4.31E-15 242E-14 1.12E-14 5.18E-15 1.30E-14 0.79E-14
Cm-243 2,40E-11 2.78E-11 2.20E11 2.08E-11 8.24E-11 2.40E-11 216E-11 2.45E-11 4.08E-11
Cm-244 1.67E-12 3.21E112 1.71E-13 3.52E-13 213E-12 1.01E-12 4.37E-13 1.16E-12 9.44E-12
Cm-245 2.13E-13 2.50E-13 2.00E-13 1.74E-13 8.45E-13 211E-13 1.87E-13 2.18E13 2.95E-13
Cm-248 B.94E-17 1.33E-16 7.78E-18 1.50E-17 8.08E-17 4.25E-17 1.86E-17 4.96E-17 3.86E-16
Cm-247 4.26E-19 4.87E-19 4.18E-18 4.00E-19 8.21E-19 4.32E-19 4.00E-19 4.35E-19 5.19E-19
Co-60 6.79E-10 7.87E-10 6.84E-10 8.79E-10 9.82E-10 7.01E-10 6.62E-10 6.95E-10 8.00E-10
Cs-134 7.92E07 0.02E-07 7.89E-07 7.69E07 1.28E-08 8.10E07 7.55E-07 B.10E07 1.01E-06
Cs-135 3.62E-13 4.74E13 241E13 1.02E-13 1.04E-12 3A7E-13 2.35E-13 3.25E-13 5.22E-10
Cs-137 2.31E03 2.64E-03 2.20E03 2.24E03 3.79E-03 2.36E-03 2.19E-03 2.36E-03 3.80E-03
Eu-154 2 87E-08 3.26E-08 2.86E08 2.81E-08 451608 2.94E-08 2.756-08 2.04E08 3.96E-08
u-155 1.24E-10 1.47E-10 1.11E-10 9.22E-11 4.03E-10 1.20E-10 1.03E-10 1.24E-10 1.69E-10
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+00 4.17E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.02E09 0.00E+00
1-129 1.53E-09 211E-09 6.77E-10 5.19E-10 3.4BE-09 1.22E09 7.27E-10 1.20E-09 3.48E-09
Kr-85 1.57E05 1.80E-05 1.53E-05 1.47E-05 2.96E-05 1.506-05 147E05 1.60E-05 1.78E-03
Nb-93m 4.64E-15 9.60E-15 1.87E-18 8.64E-16 5.07E-15 2.51E-15 9.96E-16 3.75E-16 3.14E-14
1.01E-12 1.156-12 1.01E-12 0.87E-13 1.60E-12 1.04E-12 9.67E-13 1.04E-12 1.28E-12
i 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
! 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.75E-13 2A2E13 1.51E-13 1.29E-13 5.37E-13 1.67E-13 1.43E-13 1.73E-13 2.50E-13
; 1.34E-17 1.56E-17 1.27E-17 1.19E-17 2.85E-17 1.33E-17 121EA7_ |- 1.35B17 1.81E-17
; B8.25E-22 1.09E-21 5.67E-22 4.19E-22 2.80E-21 7.23E-22 5.45E-22 7.52E-22 1.71E-21
; 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.82E-14 2.32E-14 1.33E-14 1.08E-14 5.30E-14 1.64E-14 1.2BE-14 1.69E-14 1.87E-11
9.64E-13 1.87E-12 1.56E-13 247613 1.37E-12 5.89E-13 2.92E-13 7.47E-13 8.01E-12
1.23E-13 1.92E13 6.75E-14 6.80E-14 2.41E-13 0.88E-14 7.29E-14 1.08E-13 4.74E-13
2.80E-13 5.42E-13 4.80E-14 7.21E-14 4.08E-13 ~1.73E-13 8.64E-14 | 2.09E-13 1.73E-12
1,76E-13 212E-13 1.59E-13 1.38E-13 6.36E-13 1.71E-13 149E-13 1.78E-13 287E-13
B8.71E-16 1.20E-15 1.22E-16 1.80E-16 9.93E-16 4.17E-16 2.11E-16 5.04E-16 4.11E-15
1.96E-20 2.26E-20 1.88E-20 1.72E-20 5.07E-20 1.97E-20 1.78E-20 2.01E-20 3.06E-20
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 3.07E-15 3.53E-15 3,07E-15 2.96E-15 5.23E-15 3.13E-15 2.93E-15 3.16E-15 3.31E-14
Sb-125 8.72E-11 1.00E-10 B.59E-11 B.24E-11 1.56E-10 8.86E-11 8.19E-11 8.90E-11 1.47E-10
Se-79 7A2EAT7 9.58E-17 |- 4.33E-17 3.42E-17 1.97E-18 6.07E-17 4.31E-17 8.21E-17 7.61E-14
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-151 T 7.91E-15 1.34E-14 1.08E-15 1.72E-15 1,08E-14 545E-15 | 2.27E-15 5.49E-15 2.89E-14
Sn-126 2.94E-11 3.36E-11 281E-11 2.81E-11 5.10E-11 3.00E-11 2.76E-11 3.00E-11 5.00E-11
|5r-50 1.39E-10 1.69E-10 1.15E-10 9.71E-11 4.07E-10 1.31E-10 1,09E-10 1.34E-10 1.864E07
Tc-98 1.14E-14 1.44E-14 8.42E-15 6.86E-15 3.38E-14 1.03E-14 8.10E-15 1.06E-14 1.79E-11
Th-229 4.83E-19 5.66E-19 4.40E-19 3.88E-19 1.47E-18 4.74E-19 4.19E-19 4.91E-18 6.93E-19
Th-230 3.02E-20 5.19E-20 3.12E-20 2.66E-20 1.15E-19 3.556-20 2.00E-20 3.79E-20 9.83E-20
Th-232 111E-22 162E-22 7.58E-23 6.57E-23 3.00E-22 3.40E-23 7.54E-23 1.04E-22 4.00E-22
U-232 1.70E-17 2.55E-17 1.08E-17 9.87E-18 4.24E17 1.42E-1: 1.10E-17 1.56E-17 6.50E-17
U-233 7.47E-19 9.82E-19 5.87E-19 5.48E-19 1.82E-18 B.E5E-19 5.70E-19 7.21E-18 2.02E-18
U234 1.30E-16 2.13E-16 6.48E-17 6.22E-17 2 95E-18 9.60E-17 7.9E-17 1.13E-1€ 6.20E-16
U-235 9.37E-15 1.08E-14 8.97E-15 8.17E-15 2.45E-14 9.37E-15 8 47E-15 ©.57E-15 1.15E-14
U-236 1.24E-16 2.23E-16 4.42E-17 4.72EAT 2.41E-16 8.50E-17 547E-17 1.02E-18 7.24E-16
U-238 1.10E-18 2.14E-18 2.50E-17 311617 1.85E-16 8.82E-17 3.78E-17 8.55E-17 7.20E-16
Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-60 (crud) 7.86E-07 8.88E-07 7.92E-07 7.86E07 1.14E-08 8.11E-07 7.67€-07 8.05E-07 9.26E-07
Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.G0E+00 0.00E+00 0.00E+00
total 2.33E03 2.66E-03 2.31E03 2.25E-03 3.82E03 2.38E-03 2.216-03 2.38E-03 5.58E-03
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DOE SNF per Canister Source Term and Dose Calculations.xls

SAXTON (MOX) {787] non-metal notintact No HEPAs
A
Inhalation Submersion
Dose @ |Dose Term| Dose @ |Dose Term
5000 m for 5000 m for Dose Term for
[rem} Regulation [rem] Regulation Regulation
Gonad 2.99E+01 5.05E-03
Breast 2.99E-01 5.74E-03
Lung 7.39E+01 5.056-03
R Marrow 1.62E+02 4.97E-03
B Suriace 1.99E+03 |<CDE 7.79E-03
Thyroid 2.96E-01 5.19E-03
Remainder 7.25E+01 4.86E-03 ]
Whole Body 1.13E+02 |<CEDE 5.16E-03 |<DDE 1.13E+02 |<TEDE=CEDE+DDE
Skin 0.00E+00 |<SKIN 9.36E-03 |<SKIN 9.36E-03 <Sﬂ
|Eve Lens N/A <EYE N/A <EYE N/A <EYE
1.99E+03 |<CDE + DDE
SAXTON (MOX) [787] non-metal  notintact HEPAs
AT
{inhalation Submersion
Dose @ |DoseTerm| Dose @ |[Dose Term| Dose for
5000 m for 5000 m for Regulation Dose Term for
[rem] Regulation frem] Regulation [rem] Regutation
Gonad 2.61E-01 2.33E-03 ~ :
Breast 2.26E-01 2.66E-03
Lung 2.76E-01 2.31E-03
'R Marrow 2.88E-01 2.25E-03
B Surface 8.26E-01 |<CDE 3.82E-03
Thyroid 2.30E-01 2.36E-03
Remainder 2.85E-01 2.21E-03
Whole Body 2.83E-01 |<CEDE 2.38E-03 |<DDE 2.85E-01 |<TEDE=CEDE+DDE
Sk$ 0.00E+00 |<SKIN 5.58E-03 |<SKIN 5.58E-08 |<SKIN
Eye Lens WA~ |<EYE N/A__ |<EYE N/A~ |<EYE
8.29E-01 |<CDE + DDE
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DOE SNF per Canister Source Term and Dose Calculations xis

SAXTON (MOX) [787] non-metal not intact
offsite doses with no HEPAs {rem) offsite doses with HEPAs [rem}]
bone surface bone surface CDE

isotope material type TEDE CDE + DDE TEDE +DDE
Ac-227 P 2.79E-06 4.94E-05 8.36E-10 1.48E-08
Am-241 P 8.92E+01 1.61E+03 2.68E-02 4.84E-01
Am-242m P 1.42E-01 2.61E+00 4.25E-05 7.83E-04
Am-243 P 3.89E-01 7.08E+00 1.17E-04 2.13E-03
C-14 P 1.18E07 1.18E-07 3.53E-11 3.53E-11
Cd-113m P 1.23E-03 9.90E-05 3.70E-07 2.97E-08
Ci-38 P 1.61E-08 1.37E-09 4.82E-12 4,10E-13
Cm-242 P 4.73E-03 4.94E-02 1.42E-08 1.48E-05
Cm-243 P 1.53E-01 272E+00 4.60E-05 8.15E-04
Cm-244 P 7.18E+00 1.25E+02 2.15E-03 3.76E-02
Cm-245 P 3.00E-03 5.47€-02 9.01E-07 1.64E-05
Cm-248 P 6.02E-04 1.10E-02 1.81E-07 3.29E-06
Cm-247 P 1.44E-09 2.83E-08 4.33E-13 7.88E-12
Co-60 P 1.47E-04 3.54E-05 4.41E-08 1.06E-08
Cs-134 [o] 4.54E-05 4.00E-05 4.54E-05 4.00E-05
Cs-135 c 2.36E07 2.30E-07 2.36E-07 2.30E-07
Cs-137 [ 251E-01 2.31E-01 2.51E-01 2.31E-01
Eu-154 P 1.65€-02 1.11E-01 4.95E-06 3.33E-05
Eu-155 P 2.48E-04 3.36E-03 7.45E-08 1.01E-06
Fe-55 P 1.47E08 1.04E-08 4.41E-12 3.12E-12
H-3 G 8.74E-05 8.74E-05 8.74E-05 8.74E-05
1-128 G 4.94E-05 1.47E-07 4.94E-05 1.47E07
Kr-85 G 1.60E-05 . 1.80E-05 1.60E-05 1.60E-05
Nb-83m P 2.57E-06 2.42E-07 7.71E-10 7.25E-11
Nb-94 P B.72E-07 1.21E-07 2.02E-10 3.63E-11
Ni-59 P 1.66E-09 1.62E-09 4.97E-13 4.87E-13
Ni-g83 P 4.286-07 4.18E-07 1.28E-10 1.26E-10
Np-237 P 1.08E-02 2.44€-01 3.27E-06 7.31E05
Pa-231 P 1.21E-08 3.03E-05 3.82E-10 9.08E-09
Pb-210 P 217E-11 3.24E-10 6.52E-15 9.72E-14
Pd-107 P 8.51E-08 3.36E-10 2.55E-11 1.01E-13
Pm-147 P 1.14E-04 1.10E-03 3.43E-08 3.30E-07
Pu-238 P 6.91E+00 1.24E+02 2.07E-03 3.726-02
Pu-239 P 1.31E+00 2.38E+01 3.84E-04 7.16E-03
Pu-240 P 2.27E+00 4.13E+01 8.81E-04 1.24E-02
Pu-241 P 2.43E+00 4.57E+01 7.28E-04 1.37E-02
Pu-242 P 6.19E-03 1.12E-01 1.86E-08 3.36E-05
Ra-226 4 8.57E-11 2.15E-10 1.97E-14 8.45E-14
Ra-228 P 417E-11 2.10E-10 1.25E-14 8.31E-14
Ru-106 P 1.74E-08 1.86E-09 6.23E-12 5.58E-13
Sb-125 P 6.75E-08 5.84E-06 2.03E-09 1.69E-08
Se-79 P 242E07 6.18E-08 7.27E-11 1.85E-11
Sm-147 P 2.10E-08 3.57E-07 6.30E-12 1.07E-10
Sm-151 P 5.47E-04 9.32E-03 1.84E-07 2.80E-06
Sn-126 P 4.76E-06 2.05E-05 1.43E-09 6.16E-09
Sr-90 P 2.78E+00 5.76E+00 8.35€-04 1.73E-03
Tc-99 P 6.52E-08 1.31E07 1.96E-09 3.93E-11
Th-229 P 3.30E-08 8.14E-07 9.90E-12 2.44E-10
Th-230 P 8.51E-08 2.09E-08 2.55€-11 6.27E-10
Th-232 P 2.34E-09 5.87E-08 7.02E-13 1.76E-11
U-232 P 8.68E-05 . 313E-05 2.60E-08 9.39E-09
U-233 P 7.19E-07 2.20E-07 2.16E-10 6.60E-11
U-234 P 2.35E-04 7.16E-05 7.08E-08 2.15E-08
U-235 P 1.86E-05 5.96E-08 5.88E-09 1.79E-08
U-238 P 3.05e-04 9.36E-05 8.16E-08 2.81E-08
U-238 P 3.56E-04 1.08E-04 1.07E-07 3.26E-08
2r-83 P 3.728-05 9.34E-04 1.11E-08 2.80E-07
crud
Co-60 (crud) crud 1.28E-01 3.14E-02 3.85E-05 9.42E-08
Fe-55 (crud) crud 9.71E-03 6.87E-03 2.91E-08 2.06E-08

total 1.13E+02 1.99E+03 2.85€-01 8.29E-01
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DOE SNF per Canister Source Term and Dose Calculations.xis Importance:
. o -
SAXTON (MOX) {787] non-metal not intact
TEDE (no HEPAs)
material type subtotal frem] fraction of total [-]
G 1.63E-04 1.35E-06
P 1.13E+02 9.97E-01
Cc 2.51E-01 2.22E03
crud 1.38E-01 1.22E-03
total  1.13E+02 1.00E+00
TEDE (HEPAs)
material type subtotal [rem] fraction of totaf [-]
G 1.53E-04 5.36E-04
P 3.38E-02 1.19E-01
[+ 2.51E-01 8.81E-01
crud 4.14E-05 1.45E-04
total 2.85-01 1.00E+00
bone swiface CDE + DDE (no HEPAs)
material type subtotal [rem] fraction of total -]
G 1.04E-04 5.20E-08
P 1.98E+03 1.00E+00
Cc 2.31E-01 1.16E-04
crud 3.83E-02 1.92E-05
total  1.99E+03 1.00E+00
bone surface CDE + DDE (HEPASs)
material type subfotal [rem] fraction of total [-]
G 1.04E-04 1.25E-04
P 5.98E-01 7.21E-01
c 2.31E-01 2.79E-01 .
crud 1.15E-05 1.39E-05
total 8.20E-01 1.00E+00
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Attachment VII

Calculations for EBWR (U Metal) LEU DOE SNF
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DOE SNF per Canister Source Term and Dose Calculations.xls i Fuel Data

evaluated fuel 3 evaluated fuel
fuel type stable metal| stable metal non-metal non-metal other other ather
condition intact not intact intact not intact i ‘not i
n SHIPPINGPORT tunvt\?kg(u notinadt ntact
-+ HWCTR |ALUMCLAD| PWRCORE!l | SAXTON | METAL)LEU [N REACTOR| | EBWR (UMETAL)
fuel name QUITH) [112]| SNF [411] [183) (MOX) [787] [84] [147] LEU [84]
# of canisters 0.17 1.00 24.00 1.00 10.50 194.95 10.50
. Isotopes material type Curies (entire fuel inventory) Curles
; Ac-227 P 8.27E-09 2.81E-07 1.24E-02 1.33E05 3.38E-05 1.03E-02 3.38E-05
i Am-241 P 1.22E-01 2.51E+01 7.61E+04 6.45E+03 1.635+04 2.80E+05 1.63E+04
i Am-242m P 8.67E-05 9.60E-03 1.18E+02 1.07E+01 2.71E+01 7.96E+00 2.71E+01
Am-243 P 2.85-04 2.40E-02 3.38E+02 2.83E+01 7.18E+H1 4.10E+01 7.18E+01
C-14 P 1.09E-08 1.17E-05 1.53E+00 1.81E+00 4.58E+00 3.63E+02 4.59E+00
Cd-113m P 6.32E-02 7.25E-01 0.00E+00 2.59E+01 6.58E+01 0.00E+00 8.56E+01
Cl-38 P 2.51E-30 0.00E+00 0.00E+00 2.35E-02 5.86E-02 0.00E+00 5.96E-02
Cm-242 P 2.62E-04 8.00E-03 0.00E+00 8.79E+00 2. 23E+01 0.00E+00 2.23E+01
Cm-243 P 4.52E-05 3.20E-03 0.00E+00 1.60E+01 4.08E+01 0.00E+00 4.06E+01
Cm-244 P 9.94E-03 4.27E-01 3.18E+04 9.29E+02 2.36E+03 2.44E+03 2.36E+03
Cm-245 P 5.84E-07 1.336-05 5.82E+00 2.12E-01 5.37E-01 5.13E-01 5.37E-01
Cm-248 P 3.99E-08 9.83E-07 9.80E-01 | 4.28E-02 1.08E-01 6.79E-02 1.08E-01
Cm-247 P 417E-14 0.00E+00 1.12E-07 2.83E-07 2.83E-07
Co-60 P 7.30E-03 1.81E-09 1.10E+04 2.12E+01 5.38E+01 4.75E+02 5.38E+01
Cs-134 C 9.30E+01 2.05E+02 3.63E+03 1.24E401 3.13E+01 1.863E+02 3.13E+01
Cs-135 C 6.58E-04 1.24E-02 8.18E+00 6.65E-01 1.69E+00 4.00E+01 1.69E+00
Cs-137 C 5.49E+02 | 8.60E+03 2.07E+08 1.00E+05 2.53E+05 5.34E+08 2 53E+05
Eu-154 [ 1.57E+01 9.08E+01 0.00E+00 1.84E+03 4.67E+03 0.00E+00 4.67E+03
Eu-1565 P 74ATE+OO 2.81E+01 0.00E+00 1.92E+02 4.86E+02 0.00E+00 4.86E+02
Fo-55 P 1.29E+00 0.00E+00 0.00E+00 1.76E-01 4.45E-01 0.00E+00 4.45E-01
H-3 G 2.02E+00 | . 2.81E+01 5.09E+03 2.92E+02 7.41E+02 1.03E+04 7.41E+02
1-129 G 1.44E-04 2.54E-03 7.20E-01 6.09E-02 1.54E-01 3.20E+00 1.54E-01
3 Kr-85 G 546E+01 | 6.45E+02 5.07E+04 250E+03 | 6.56E+03 1.53E+05 6.56E+03
Nb-93m P 2.82E-03 4.96E-02 5.72e+01 2.82E+00 7.15E+00 4.54E+02 7.15E+00
Nb-84 P 1.37E07 4.06E-06 0.00E+00 5.18E-02 1.31E-01 8.71E-05 1.31E-01
: Ni-58 P 2.43E-04 0.00E+00 0.00E+00 4.01E-02 1.02E-01 2.03E+01 1.02E-01
! Ni-83 P 3.89E-02 0.00E+00 8.04E+04 4.42E+00 1.12E+01 2.21E403 1.12E+01
Np-237 P 1.82E-03 1.20E-02 7.06E+00 6.46E-01 1.64E+00 3.87E+01 1.64E+00
Pa-231 P 9.79E-08 1.88E-06 1.15E-02 3.02E-05 7.65E-05 1.38E-02 7.65E-05
Pb-210 P 1.04E-10 1.44E-11 2.71E-08 5.13E-08 1.30E-07 7.52E-08 1.30E-07
Pd-107 P 0.52E-05 2.35E-03 1.95E+00 2.14E-01 5.42E-01 7.46E+00 5.42E-01
Pm-147 P 4.86E+02 2.47E+03 0.00E+00 8.36E+01 2.37E+02 0.00E+00 2.37E+02
Pu-238 P . 7.65E+02 2.20E+01 8.02E+04 5.86E+02 1.18E+04 8.37E+04 | 1.18E+04
Pu-238 P 1.59E+01 1.49E+01 7.55E+03 9.81E+01 2.05E+03 1.23E+05 2.05E+03
Pu-240 P 9.08E+00 1.07E+01 1.13E+04 1.70E+02 3.54E+03 7.18E+04 3.54E+03
Pu-241 P 2.56E+03 1.226+03 1.57E+06 9.43E+03 1.97E+05 2.06E+08 1.97E+05
Pu-242 P 1.35E-02 1.04E-02 3.73E+01 4.B4E-01 1.01E+01 3.46E+01 1.01E+01
Ra-226 P 1.93E-08 1.53E-10 6.13E-08 2.46E-07 B.22E.07 1.15E-03 6.22E-07
Ra-228 P 1.74E-13 8.44E-12 5.85E-02 2.80E-07 7.11E07 1.03E-08 7.11E07
Ru-108 P 3.64E+01 2.97E+01 1.42E+01 1.17E-03 2.97E-03 3.16E-01 2.97E-03
Sb-125 P 1.20E+01 0.00E+00 0.00E+00 1.70E+01 4.30E+01 0.00E+00 4.30E401
Se-78 P 2.47E03 6.93E-02 7.69E+00 7.90E-1 2.00E+00 4.48E+01 2.00E+00
Sm-147 P 3.46E-08 8.28E-07 0.00E+00 9.01E-08 2.28E-05 0.00E+00 2.28E-05
Sm-151 P 2.16E+00 | 2.67E+01 2.58E+04 5.86E+02 1.48E+03 8.55E+04 1.48E+03
Sn-128 P 2.21E-03 2.72E02 9.72E+00 1.50E+00 3.80E+00 7.83E+01 3.80E+00
Sr-80 P 65.25E+02 | 8.16E+03 1.56E+06 6.87E+04 1.74E+05 4.03E+06 1.74E+05
Tc-09 P 8.07E-02 1.44E+00 2.687E+02 2.51E+01 6.37E+01 1.51E+403 8.37E+01
Th-229 P 3.77E-08 8.08E-10 1.57E-02 4.93E-07 1.03E-05 9.31E-08 1.03E-05
Th-230 P 3.27TE-04 7.96E-08 1.08E-03 8.39E-08 1.75E-04 1.02E-03 1.75E-04
"t Th-232 P 1.48E-10 1.99E-11 5.56E-03 4.58E-08 9.56E-07 1.21E-07 9.56E-07
' U-232 P 4.47E-03 1.11E-04 0.00E+00 4.23E-03 8.82E-02 0.00E+00 8.82E-02
U-233 P 6.56E-05 1.18E-08 68.07E+00 1.70E-04 3.55E-03 5.71E-03 3.55E-03
U-234 P 6.83E+00 1.17E-03 5.82E+00 5.70E-02 1.19E+00 4.85E+02 1.19E+00
U-235 P 1.34E.01 8.48E-03 6.58E-01 5.12E-03 1.07E-01 1.85E+01 1.07E-01
U-238 P 5.77E-01 3.95E-02 . 5.50E+00 7.81E-02 1.83E+00 7.02E+01 1.863E+00"
U-238 P 2.22E03 1.04E-02 5.16E+00 9.85E-02 2.01E+00 3.82E+02 2.01E+00
Zr-93 P 1.27E-02 1.40E-01 3.861E+01 3.72E+00 9.42E+00 2.10E+02 9.42E+00
crud (per canister)
Co-80 {crud) | 1.56E+01 6.37E+00 2.68E+02 1.23E+02 7.70E+02 1.76E+03 7.70E+02
Fe-55 (crud) | 9.85E+01 4.01E+01 1.60E+03 7.73E+02 4.85E+03 1.11E+04 4.85E+03
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DOE SNF per Canister Source Term and Dose Calculations.xls parameters -

Release Fractions
Totlal
Releass | HEPA Filter
Material Type ARF RF Fraction LPF
stable metal/ intact
G 0.3 1.0 3.00E-01 1.0
P 2,00E-04 4.00E-03 8.00E-07 3.00E-04
[ 2.00E-04 1.0 2.00E-04 1.0
stable metal/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
C 5.00E-03 1.0 5.00E-03 1.0
non-metalfintact
G 0.3 - 10 0.3 1.0
! P 2 25E-04 1.0 2.25E-04 | 3.00E-04
i C 2.25E-04 1.0 2.25E-04 1.0
non-metal/not intact
G 0.3 1.0 0.3 1.0
i P 5.00E-03 04 2.00E-03 3.00E-04
i C 5.00E-03 1.0 5.00E-03 1.0
other/intact
‘G 0.3 1.0 0.3 ] 1.0
P 1.00E-03 1.0 1.00E-03 3.00E-04
C 1.00E-03 1.0 1.00E-03 1.0
other/not intact
G- 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
C 5.00E-03 1.0 5.00E-03 1.0
crud
crud 1.0 0.3 3.00E-01 3.00E-04
EBWR (U METAL) LEU [64]
other
intact ’
Release Fractions Used in this Calculation
G 0.3 1.0 0.3 1.0
P 1.00E-03 1.00E+00 | 1.00E-03 3.00E-04
C 1.00E-03 1.00E+00 | 1.00E-03 | 1.00E+00
crud 1.0 0.3 0.3 3.00E-04
" [breathing rate 3.33E-04 |[m*3is]
gound level dispersion factor
distance m] [x/Q [sec/m*3]
5000 4.68E-05 |99.5% worst-sector
3.70E+12]unit conversion factor
Sv/Bq to rem/Ci
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DOE SNF per Canister Source Term and Dose Calculations.xls

Inhalation DCFs

nhalation DCT's [oviBq]
isotopes gonads breast lungs red marrow | bone surface id remainder effective skin
Ac-227 3.96E-04 6.66E-08 1.54E-03 2.57E-03 3.21E-02 3.58E-08 1.47E-03 1.81E-03 0.00E+00
Am-241 3.25E-05 2.67E-09 1.84E-05 1.74E-04 2.17E-03 1.80E-09 7.82E-05 1.20E-04 0.00E+00
Am-242m 3.21E-05 1.38E-09 4.20E-06 1.89E-04 2.12E-03 5.64E-10 7.48E-05 1.15E-04 0.00E+00
Am-243 3.26E-05 1.52E-08 1.78E.05 1.73E-04 2.17E-03 8.29E-09 7.74E-05 1.19E-04 0.00E+00
C-14 5.64E-10 5.64E-10 5.64E-10 5.64E-10 5.64E-10 5.84E-10 5.64E-10 5.64E-10 0.00E+00
Cd-113m 3.32E-08 3.32E08 4,00E-07 3.32E08 3.32E-08 3.32E-08 1.30E-08 4.13E07 0.00E+00
CL368 5.04E-10 5.04E-10 4.56E-08 5.04E-10 5.04E-10 5.04E-10 5.38E-10 5.93E-09 0.00E+00
Cm-242 5.70E-07 9.44E-10 1.65E-05 3.90E-06 4.87E-05 9.41E-10 2.45E-08 4.87E-08 0.00E+00
Cm-243 2.07E-05 6.29E-09 1.94E-05 1.18E-04 1.47E-03 3.83E-09 5.76E-05 8.30E-05 0.00E+00
Cm-244 1.59E-05 1.04E-09 1.93E-05 8.38E-05 1.17E-03 1.01E-08 4.78E-05 8.70E-05 0.00E+00
Cm-245 3.37E-05 6.69E-09 1.80E-05 1.79E-04 2.24E-03 3.68E-08 7.98E-05 1.23E-04 0.00E+00
Cm-248 3.34E-05 4.00E09 1.82E-05 1.78E-04 2.228-03 2.26E-09 7.94E-05 1.22E-04 0.00E+00
Cm-247 3.07E-05 2.23E-08 1.87E-05 1.63E-04 2.04E-03 1.45E-08 7.30E-05 1.12E-04 0.00E+00
Co-80 4.76E-09 1.84E-08 3.45E-07 1.72E-08 1.35E-08 1.62E-08 3.60E-08 5.91E-08 0.00E+00
Cs-134 1.30E-08 1.08E-08 1.18E-08 1.18E-08 1.10E08 1.11E-08 1.39E-08 1.25E-08 0.00E+00
Cs-135 1.20E-09 1.20E-09 1.41E-09 1.20E-09 1.20E-09 1.20E09 1.20E-08 1.23E-09 0.00E+00
Cs-137 8.76E-09 7.84E-09 8.82E-09 -| 8.30E-09 7.94E-09 7.93E-09 9.12E-00 8.83E-08 0.00E+00
Eu-154 1.17E-08 1.65E-08 7.92E-08 1.06E-07 52307 714E-09 1.13E-07 7.73E-08 0.00E+00
u-166 - 3.56E-10 6.14E-10 1.19E-08 1.43E-08 1.52E07 2.40E-10 1.11E08 1.12e-08 0.00E+00
Fe-55 5.20E-10 5.08E-10 1.08E-08 5.17E-10 5.14E-10 5.42E-10 1.21E-09 7.26E-10 0.00E+00
H-3 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 ° 1.73E-11 1.73E-11 0.00E+00
1-129 8.69E-11 2.00E-10 3.14E-10 1.40E-10 1.38E-10 1.56E-08 1.18E-10 4.60E-08 0.00E+00
Kr-85 0.00E+00C 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-93m 4,16E-10 4.36E-11 6.45E-08 2.85E-10 7.43E-10 3.04E-11 3.95E-10 7.90E-09 0.00E+00
Nb-84 4.76E-09 2.24E-08 7.48E-07 2.26E-08 1.87608 2.22E08 4.45E-08 1.12E07 0.00E+D0
NI-69 3.59E-10 3.48E-10 1.20E-09 3.54E-10 3.51E-10 3.77E-10 3.63E-10 3.58E-10 0.00E+00
NI-63 8.22E-10 8.22E-10 3.07E-09 8.22E.10 8.22E-10 8.22E-10 8.59E-10 8.39E-10 0.00E+00
Np-237 2.96E-05 1.60E-08 1.81E-05 2.62E-04 A27E03 1.34E08 2.34E-05 1.46E-04 0.00E+00
Pa-231 8.90E-09 8.79E-08 747E-04 6.97E-04 8.70E-03 7.64E-09 2.87E07 3.47E-04 0.00E+00
Pb-210 3.18E.07 3.18E-07 3.18E-07 3.75E-08 5.47E05 3.18E-07 4 69E-08 3.67E-08 0.00E+00
Pd-107 9.45E-13 | 9.45E-13 2.85E-08 5.11E-12 1.38E-11 9.45E-13 2.15E-10 3.45E-08 0.00E+00
Pm-147 1.88E-14 3.60E-14 1.74E-08 8.16E-09 1.02807 1.98E-14 5.89E-08 1.08E-08 0.00E+00
Pu-238 2 80E-05 1.00E-09 3.20E-04 1.52E-04 1.90E-03 9.62E-10 ° 7.02E-05 1.06E-04 0.00E+00
Pu-238 3.1BE-05 9.22E-10 3.23E-04 1.69E-04 2.11E03 9.03E-10 7.56E-05 1.16E-04 0.00E+00
Pu-240 3.18E-05 9.51E-10 3.23E-04 1.69E-04 2.11E-03 8.05E-10 7.56E-05 1.18E-04 0.00E+00
Pu-241 6.82E-07 3.06E-11 3.18E-08 3.36E-08 4.20E-05 1.24E-11 1.31E06 2 23E-06 0.00E+00
Pu-242 3.02E-05 0.45E-10 3.07E-04 1.61E-04 2.01E-03 8.79E-10 7.18E-05 1.11E-04 0.00E+00
Ra-226 1.02E-07 1.02E-07 1.61E-05 8.64E-07 7.59E-08 1.02E-07 1.07E07 232E-08 0.00E+00
Ra-228 1.83E-07 1.84E-07 7.22E-08 7.38e-07 6.51E-08 1.83E-07 1.87E-07 1.20E-08 0.00E+00
Ru-108 1.38E-08 1.37E-08 1.04E-06 1.37E-08 1.37E-08 1.37E-08 1.60E-08 1.29E-07 0.00E+00
Sh-125 - 3.80E-10 4.16E-10 2.17E-08 6.49E-10 2.73E-09 3.24E-10 1.45E-09 3.30E-09 0.00E+00
Se-79 6.79E-10 6.79E-10 9.81E-09 6.79E-10 8.78E-10 8.78E-10 4.24E-09 266E-09 0.00E+00
Sm-147 0.00E+00 0.00E+00 7.62E-08 2.75E-05 3.44E-04 0.00E+00 1.89E-05 2.02E-05 0.00E+00
1Sm-151 4.03E-14 1.49E-13 3.26E-09 1.10E-08 1.38E-07 1.32E-14 7.51E-00 8.10E-09 0.00E+00
Sn-126 1.43E-08 1.41E-08 1.51E-07 5.862E-08 1.18E-07 1.31E-08 1.76E-08 2.69E-08 0.00E+00
Sr-80 2.64E-00 '~ 2.84E-09 2.86E-08 3.38E-07 7.27E07 2.84E-09 5.73E-09 3.51E.07 0.00E+00
Tc-89 4.52E-11 4.52E-11 1.67E-08 4.52E-11 4.52E-11 1.21E-09 6.26E-10 2.25E-09 0.00E+00
Th-229 2.76E-08 2.76E-08 1.98E-03 1.15E-03 1.43E-02 2.76E-08 7.05E-08 5.80E-04 0.00E+00
Th-230 4.08E-07 4.08E-07 3.00E-04 1.73E-04 216E-03 4.08E-07 1.05E-08 8.80E-05 0.00E+00
Th-232 7.62E-07 7.72E-07 8.40E-04 8.93E-04 1.11E-02 7.44E-07 1.87E-08 4.43E-04 0.00E+00
U-232 8.00E-08 8.06E-08 1.48E-03 4.08E-06 6.42E-05 7.85E-08 3.11E-06 1.78E-04 0.00E+00
U-233 2.54E-08 2.54E-08 3.04E-04 7.12E-07 1.12E-05 2.54E-08 9.40E-07 3.66E-05 0.00E+00
U-234 2.50E-08 2.50E-08 2.98E-04 8.98E-07 1.05E-05 2.50E-08 9.26E-07 3.58E-05 0.00E+00
U-235 2.37E-08 2.38E-08 2.76E-04 8.58E-07 1.01E-05 2.37E08B 8.58E-07 3.32E05 0.00E+00
U-236 2.37E-08 . 2.37E-08 2.82E-04 ©6.60E-07 1.04E-05 2.37E-08 8.77E-07 3.38E-05 0.00E+00
U-238 2.23E-08 2.23E-08 2.66E-04 8.58E-07 9.78E-08 2.22E08 8.22E-07 3.20E-05 0.00E+00
Zr-93 2.18E-11 4.68E-11 8.72E-08 1.77E07 2.18E-08 1.74E-11 1.73E-10 8.67E-08 0.00E+00
crud
Co-60 4.76E-09 1.84E-08 3.45E-07 1.72E-08 1.35E-08 1.62E-08 3.60E-08 5.91E-08 0.00E+00
lFe-55 5.23E-10 5.09E-10 1.08E-09 5.17E-10 5.14E-10 5.42E-10 1.21E-09 7.28E-10 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls

Air Submersion DCFs

air submersion DCES [owBq ma/s) -
gonads’ breast lungs red mamow_ | bone surface thyroid remainder effective skin

Ac-227 3.75E-17 4.45E-77 3.38E-17 2.04E-17 1.04E-16 3.65E-17 3.18E-17 3.74E-17 3.28E-16
Am-241 8.68E-16 1.07E-15 6.74E-16 5.21E-16 2.87E-15 7.83E-16 8.34E-16 8.18E-16 1.28E-15
Am-242m 3.80E-17 8.01E-17 1.72E17 1.72E-17 7.94E-17 2.05E17 1.04E-17 3A7E-17 1.36E-16
Am-243 2.19E-15 261E-16 1.92E-15 1.65E-15 7.47E-15 2.09E-15 1.78E-15 2.18E-15 2.75E-15
C14 2.50E-19 3.52E-19 1.53E-19 1.21E-19 7.06E-19 2.19E-19 1.54E-19 2.24E-19 2.43E-18
Cd-113m 7.17E-18 8.76E-18 5.93E-18 5.01E-18 2.10E-17 6.76E-18 5.83E-18 6.94E-18 8.48E-15
CI-36 2.24E-17 2.66E-17 2.02E-17 1.81E-17 5.63E-17 2.19E-17 1.92E-17 2.23E-17 147E-14
Cm-242 7.83E-18 1.48E-17 1.13E-18 1.85E-18 1.06E-17 4.81E-18 2.27E-18 5.69E-18 4.28E-17
Cm-243 5.77E-15 6.68E-15 5.50E-15 5.00E-15 1.50E-14 5.76E-15 5.19E-15 5.88E-15 9.79E-15
Cm-244 6.90E-18 1.33E-17 7.08E-18 1.46E-18 8.82E-18 419E-18 | 1.81E-18 4.91E-18 3.91E-17
Cm-245 3.88E-15 4.55E-15 3.63E-15 3.17E-15 1.18E-14 3.84E-15 3.40E-15 3.96E-15 5.36E-15
Cm-248 6.24E-18 1.20E-17 7.00E-19 1.35E-18 8.176-18 3.82E-18 1.67E-18 4.46E-18 3.48E-17
Cm-247 1.47E-14 1.68E-14 1.44E-14 1.38E-14 2.83E-14 1.49E-14 1.38E-14 1.50E-14 1.79E-14
Co-80 1.23E-13 1.30E-13 1.24E-13 1.23E-13 1.78E-13 1.27€-13 1.20E-13 1.26E-13 1.456-13
Cs-134 7.40E-14 8.43E-14 7.37E-14 719E-14 | 1.20E13 7.57E-14 7.08E-14 7.57E-14 9.45E-14
Cs-135 6.28E-19 8.23E-10 4.19E-19 3.34E-18 1.81E-18 5.50E-19 4.00E-19 5.65E-18 9.06E-16
Cs-137 2.67E-14 3.05E-14 2.65E-14 2.58E-14 4.38E-14 2.73E-14 2.54E-14 2.73E-14 4.39E-13

u-154 6.00E-14 6.81E-14 5.99E-14 5.87E-14 9.43E-14 | 6.15E-14 5.75E-14 6.14E-14 8.20E-14

u-155 2.49E-15 2.95E-15 2.22E-15 1.85E-15 8.09E-15 241E-15 2.07E-15 2,49E-15 3.36E-15
Fo-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 0.00E+00 0.00E+00 2.75E-18 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.31E-19 0.00E+00
128, 4.83E-16 6.66E-16 214E-16 1.64E-16 1.90E-15 3.86E-16 2.30E-18 3.80E-16 1.10E-15
Kr-85 1.17E-16 1.34E-16 1.14E-18 1.09E-16 2.20E-1€ 1.18E-18 1.00E-16 1.10E-18 1.32E-14
Nb-83m 6.33E-18 1.31E-17 2.55E-18 1.18E-18 6.02E-18 3.43E-18 1.36E-18 4.44E-18 4.28E-17
Nb-94 7.54E-14 8.57E-14 7.51E-14 7.33E-14 1.19E-13 7.72E-14 7-19E-14 7.70E-14 9.52E-14
NS89 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Np-237 1.04E-15 1.26E-15 9.02E-16 7.609E-16 3.20E-15 9.94E-18 8.50E-16 1.03E-15 1.54E-16
Pa-231 1.71E-15 1.65E-15 1.62E-15 1.52E-15 3.64E-15 1.70E-15 1.54E-15 1.72E-15 2.44E-15
Pb-210 6.19E-17 B8.18E-17 4.25E-17 314617 1.85E-16 5.42E-17 4.00E-17 5.64E-17 1.28E-16
Pd-107 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pm-147 7.48E-19 9.56E-18 5.45E-19 4.46E-19 2.18E-18 6.75E-18 5.26E-19 6.93E-19 8.11E-16
Pu-238 6.56E-18 1.27E-17 1.06E-18 1.68E-18 8.30E-18 4.01E-18 1.09E-18 4.88E-18 4.00E-17
Pu-238 4.B4E-18 7.55E-18 2.65E-18 2.67E-18 0.47E-18 3.88E-18 2.86E-18 4.24E-18 1.86E-17
Pu-240 6.36E-18 1.23E-17 1.09E-18 1.65E-18 9.26E-18 3.92E-18 1.96E-18 4.75E-18 3.026-17
Pu-241 7.19E-20 8.67E-20 6.48E-20 5.63E-20 2.19E-18 6.58E-20 8.09E-20 7.256-20 1.17E-19
Pu-242 5.34E-18 1.03E-17 9.69E-19 143E-18 7.00E-18 3.32E-18 1.68E-18 4.01E-18 3.27E-17
Ra-226 3.08E-16 3.54E-16 2.95E-16 2.70E-16 7.95E-18 3.00E-16 2.79E-16 3.15E-16 4.79E-16
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-108 1.01E-14 1.18E-14 1.01E-14 0.75E-15 1.72E-14 1.03E-14 9.63E-15 1.04E-14 1.08E-13
Sb-125 1.98E-14 227E-14 1.95E-14 1.87E-14 3.53E-14 2.01E-14 1.86E-14 2.02E-14 2.65E-14
Se-79 3.47E-19 4.67E-19 2.11E-19 1.67E-18 9.60E-19 2.96E-19 2.10E-19 3.03E-19 - | 3.71E-16
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00
Sm-151 5.20E-20 8.80E-20 7.08E-21 1.13E-20 7.09E-20 3.58E-20 1.49E-20 3.81E-20 1.90E-19
Sn-126 7.54E-14 8.62E-14 7.48E-14 7.22E-14 1.31E-13 7.60E-14 7.14E-14 7.71E-14 1.31E-13
Sr-90 7.78E-18 8.49E-18 6.44E-18 5.44E-18 2.28E-17 7.33E-18 6.11E-18 7.53E-18 9.20E-15
Tc-09 1.74E-18 2.20E-18 1.29E-18 1.05E-18 5.17E-18 1.57E-18 1.24E-18 1.62E-18 2.74E-15
Th-229 3.77E-15 4.42E-15 3.50E-15 3.03E-15 1.15E-14 3.70E-15 3.27E-15 3.83E-15 541E-15
Th-230 1.80E-17 2.38E-17 1.43E-17 1.22E-17 5.20E-17 1.63E-17 1.37E-17 1.74E-17 4.51E-17
Th-232 9.34E-18 1.36E-17 6.37E-18 5.52E-18 2.60E-17 7.90E-18 6.34E-18 8.72E-18 344E-17
U-232 1.56E-17 2.32E-17 8.84E-18 8.99E-18 3.86E-17 1.20E-17 1.00E-17 142E-17 5.02E-17
U233 1.809E-17 2.22E6-17 1.35E-17 1.24E47 442E17 1.55E-17 1.3NEAT 1.63E-17 457E-17
U-234 8.70E-18 1.44E-17 4.38E-18 4.20E-18 1.99E-17 6.60E-18 4.80E-18 7.63E-18 4.25E-17
U-235 7.05E-15 8.11E-15 6.75E-16 6.15E-15 1.84E-14 7.05E-15 6.37E-15 7.20E-15 8.64E-15
U-238 ., 6.10E-18 1.10E-17 2.18E-18 2.33E-18 118E-17 4.18E-18 2.70E-18 5.01E-18 3.57EA17
U-238 4.30E-18 8.54E-18 9.96E-18 1.24E-18 7.40E-18 2.72E-18 1.51E-18 3.41E-18 291E-17
Z2r-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud
Co-60 1.23E-13 1.39E-13 1.24E-13 1.23E-13 1.78E-13 1.27E-13 1.20E-13 1.26E-13 1.45E-13
|Fe55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls

[Source Term Calcuiations HEFA filtlers7[no
EBWR (U METAL) LEU [64]
other intact
“Totar Somee Temy Respirable Souress |
Curies (entire | flnv= [Ci] reteased to the | Ter [Ci] released to
Isotope fuel intentory) | 1/nCan ARF RF LPF environment the environment
AC-227 3.38E-05 | 9.50E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 3.22E-09 3.22609
Am-241 1.63E+04 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.56E+00 1.56E+00
Am-242m 2.71E+01 | 052602 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.58E-03 2.58E03
Am-243 7.18E+01 | D.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 6.83E-03 6.83E-03
C-14 450E+00 | 9.526-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 4.37E-04 4.37E-04
Cd-113m 6.56E+01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 6.24E-03 §.24E-03
CI-38 5.06E-02 | 9.52£-02 | 1.00E-03 | 1.00E+00 [ 1.00E+00 5.87E-08 5.67E-08
Cm-242 2.23E+01 | 9.526-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.12E-03 2.126-03
Cm-243 4.0B6E+01 | 9.50E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 3.87E03 3.87E03
Cm-244 2.36E+03 | 9.50E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.23E-01 2.24E-01
Cm-245 5.37E01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 5.11E-05 5.11E-05
Cm-246 1.08E-01 | 9.52E-02 | 1.00E-03 | 1.006+00 | 1.00E+00 1.03E05 1.03E05
Cm-247 2.83E-07 | ©8.52E02 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.69E-11 269E-11
Co-60 5.38E+01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 5.13E-03 5.13E03
Cs-134 3.93E+01 | 9.52E:02 | 1.00E-03 | 1.006+00 | 1.00E+00 2.98E-03 2,.98E-03
Cs-135 1.69E+00 | 08.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.61E04 1.61E-04
Cs-137 2.53E+05 | 0.50E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 241E+01 2A1E+01 _
Eu-154 4.676+03 | 9.52E-02 | 1.00E03 | 1.00E+00 | 1.00E+00 4.44E-01 4.44E-01
Eu-155 4.86E+02 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+30 4.63E-02 463E-02
Fe-55 4.45E01 | 0.62E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 4.24E-05 4.24E-05
H3 7.41E+02 | 9.526-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 2.12E+01 2.126+01
-128° 154E-01 | 9.526-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 4.41E-03 441E-03
'Kr865 6.56E+03 | 0.52E-02 | 3.00E-01 | 1.00E+00 | 1,00E+00 1.88E+02 1.88E+02
Nb-83m 7.16E+00 | 9.52E-02 | 1.00E-03 | 1.00E+0C | 1.00E+00 6.81E-04 6.81E-04
Nb-94 131ED1 | 0.50E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.266-05 1.25E-05
Ni-58 170201 | 9.526-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 9.69E-08 9.69E-08
Ni-63 1.126+01 | 0.52E02 | 1.00E-03 | 1.00E+0C | 1.00E+00 1.07E-03 107603 |
Np-237 1.64E+00 | 0.52E-02 | 1.00E-03 | 1.00E+0C | 1.00E+00 1.56E-04 T.56E-04
Pa-231 7.65E-05 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+C0 7.26E09 7.28E09
Pb-210 1.30E07 | 0.562E-02 | 1.00E-03 | 1.00E+0C | 1.00E+00 1.24E-11 1.24E-11
Pd-107 5.42E-01 | 8.52E-02 | 1.00E-D3 | 1.00E+00 | 1.00E+00 5.17E-05 5.17E-05
Pm-147 2.37E+02 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.26E-02 2.26E-02
Pu-238 118E+04 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.1Z2E+00 1.12E+00
Pu-239 205E+03 | 9.50E02 | 1.00E-03 | 1.00E+00 | 1,00E+00 1.956-01 1.95E-01
Pu-240 3.54E+03 | 9.52E02 | 1,00E-03 | 1.00E+00 | 1.00E+00 3.37€-01 3.37E-01
Pu-241 1.97E+05 | 9.52E-02 | 1.00E-03 | 1.00E+00 ] 1.00E+00 1.87E+01 1.87E+01
Pu-242 1.01E+01 | 9.526-02 | 1.00E-03 | 1,00E+00 | 1.00E+00 9.61E-04 9.861E-04
Ra-226 8.22E07 | 9.526-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 5.93E-11 5.93E-11
Ra-228 7.11E07 | 9.52E02 | 1.00E-D3 | 1.00E+00 | 1.00E+00 6.77E-11 6.77E-11
Ru-106 2.07E03 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.83E-07 2.83E-07
Isb-125 4.30E+01 | 9.526-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 4.09E-03 4.00E-03
Se-79 2.00E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.91E-04 T81E-04
Sm-147 2.28E05 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.17E-09 2.17E-09
Sm-151 T48E+03 | 9.52E02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.41E-01 1.41E-01
Sn-126 3.80E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 3.62E-04 3.626-04
[5r-80 1.74E+05 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.66E+01 1.66E+01
Tc-99 6.376+01 | 9.526-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 6.07E-03 6.07E-03
Th-229 1.036-06 | 9.526-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 9.31E-10 9.81E-10
Th-230 1.756-04 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.67E-08 1.67E08
Th-232 9.56E07 | 0.50E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 SAIE-11 8.11E-11
U-232 8.82602 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 8.40E-06 B8.40E06
U-233 3.55E-03 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 3.38E-07 3.38E07
U234 1.19E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.13E-04 1.13E04
U-235 1.07E01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00£+00 1.02E05 1.02E-05
U236 1.636+00 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.55E-04 1.55E-04
U-238 2.01E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.92E-04 1.92E-04
Zr83 0.42E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 8.97E04 8.97E-04
crud (per canister)
Co60 {crud) | 7.70E+02 1 1.00E+00 | 3.00E-01 | 1.00E+00 7.70E+02 2.31E+02
Fe-55 (crud) | 4.85E+03 1 1.00E+00 | 3.00E-01 | 1.00E+00 4.85E+03 1.46E+03
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DOE SNF per Canister Source Term and Dose Calculations.xls .8T Calc - HEPAs .

Source Term Calculations HEPA filters?}yes
EBWR (U METAL) LEU [64]
other intact
Totar Soures Tam |
[Ci] released to the | Term [Ci] released
Isotope Curies 1/nCan ARF RF LPF environment to the environment
Ac-227 3.38E-05 | 0.52E-02 | 1.00E-03 [ 1.00E+00 | 3.00E-04 9.87E-13 0.67E-13
Am-241 1.636+04 | D.50E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 4.67E-04 4.67E-04
Am-242m 2.71E+01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 7.736-07 7.73E-07
Am-243 7i8E+01 | 9.526-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 2.056-08 2.05E-06
C-14 4.50E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.31E-07 1.31E-07
Cd-113m 6.56E+01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.87E-08 1.87E-08
Cr38 5.96E02 | 9.526-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.70E-09 1.70E-08
Cm-242 2.23E+01 | 9.526-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 6.36E-07 8.36E-07
Cm-243 3.06E+01 | 9.52€-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.16E-06 1.16E08
Cm-244 2.36E+03 | 0.52£-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 6.73E05 6.73E-05
Cm-245 5.37E-01 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.53E-08 1.53E-08
Cm-248 1.08E-01 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 3.10E-09 3.10E-09
C-247 283ED7 | 9.526-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 8.08E-15 8.08E-15
Co-60 5.38E+01 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.54E-06 1.54E-06
Cs-134 3.19E+01 | 0.52E02 | 1.00E-03 | 1.00E+00 | 1.00E+00 2.98E03 2.98E-03
Cs-135 1.60E+00 | 98.52E-02 | 1.00E-03 | 1.00E+00 | 1.00E+00 1.61E04 1.61E-04
Cs-137 2.53E+05 | 9.52E-02 | 1.00E-03 | 1.00E+00 [ 1.00E+00 2.41E+01 2.41E+01
Eu-154 4.67E+03 | 0.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.33E04 1.33E-04
Eu-155 4.86E+02 | 0.526-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.30E05 1.30E-05
4.45E-01 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.27E08 1.27E-08
7A1E+02 | 9.52E-02 | 3.00E-D1 | 1.00E+00 | 1.00E+00 212E+01 2.12E+01
1.54E-01 9.52E-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 441E03 4.41E-03
8.56E+03 | 9.52E-02 | 3.00E-01 | 1.00E+00 | 1.00E+00 1.88E+02 1.88E+02
7.15E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 2.04E-07 2.04E-07
1.31E-01 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 3.75E-00 3.756-09
1.02E-01 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 2.91E-09 2.91E-09
1.12E+01 | 6.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 3.20E07 3.20E07
1.64E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 4.68E-08 4 68E-08
7.65E05 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 2.18E-12 2.18E-12
1.30E-07 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 3.72E-15 3.72E-15
5.42E-01 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.55E-08 1.55E-08
2.376+02 | 9.52E02 | 1.00E-03 | 1.00E+00 | 3.00E-04 6.76E-08 6.76E-06
1.18E+04 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 3.37E-04 3.37E-04
2.05E+03 | 9.62E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 5.85E-05 5.85E-05
354E+03 | 9.52E02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.01E-04 1.01E-04
1.97E+05 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 6.62E-03 5.62E-03
T.01E+01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 2.88E-07 2.88E07
§.22E07 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.78E-14 1.78E-14
7.11E07 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 2.03E-14 2.03E-14
2.97E03 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 8.48E-11 8.48E-11
4.30E+07 | 9.526-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.23E-06 1.23E-068
Z2.00E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 5.726-08 5,72E-08
2.26E05 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 6.52E-13 8.52E-13
148E+03 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 4.24E05 4.24E05
3.80E+00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.00E-07 1.09E-07
1.74E+05 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 4.98E-03 4.98E-03
6.37E+01 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.82E-06 1.82E-06
1.03E-05_ | 9.525-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 2.54E-13 2.84E-13
1.75E-04 | 9.52E-02 | 1.00E-03 | 1.00E+00 [ 3.00E-04 5.00E-12 5.00E-12
B.56E-07 | 9.52E-02 | 1.00E-03 | 1.006+00 | 3.00E-04 2.73E-14 2.73E-14
8.82E-02 | 9.52E-02 | 1.00E03 | 1.00E+00 | 3.00E-04 2.52E-09 2 52E09
3.55E03 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 1.02E-10 1.02E-10
1.19E+00 | 9.52E02 | 1.00E-03 | 1.00E+00 | 3.00E-04 3.40E-08 3.40E-08
1.07E-01 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 3.05E-00 3.05E-09
1.63E¥00 | 9.52E-02 | 1.00E-03 | 1.00E+00 | 3.00E-04 4.65E-08 4.65E-08
Z01E+00 | 8.52E02 | 1.00E-03 | 1.00E+00 | 3.00E-04 5.75E-08 5.75E-08
0426400 | 0.52£-02 | 1.00E-03 { 1.00E+00 | 3.00E-04 2.60E07 2.60E07
crud {per canister)
Co60 (crud) | 7.70E+02 1 1.00E+00 | 3.00E-01 | 3.00E-04 2.31E-01 6.93E-02
Fe-55 (crud) | 4.85E+03 1 1.00E+00 | 3.00E-01 { 3.00E-04 T4BE+00 4.37E-01
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DOE SNF per Canister Source Term and Dose Calculations.xls Inhalation Doses - no HEPAs

[EBWR (U METAL) LEU [64] | TNo HEPAS | | T T I
other intact | [ | | [ [ |
inhalation doses [rem]
s breast lungs red marrow | bone surface thyroid remainder effective skin
Ac-227 7.36E-08 1.24E-11 2.86E-07 4.78E07 5.97E-06 6.68E-12 2.73E-07 3.36E-07 0.00E+00
Am-241 2.92E+00 2.40E-04 1.65E+00 1.56E+01 1.95E+02 1.44E-04 7.02E+00 1.08E+01 0.00E+00
Am-242m 4.7/E-03 2.05E-07 6.24E-04 2.51E02 3.15E-01 8.38E-08 1.11E02 1.71E-02 0.00E+00
Am-243 1.26E-02 5.90E-06 7.01E03 6.82E-02 8.55E-01 3.37E-08 3.056-02 4.80E-02 0.60E+00
C-14 1.42E-08 1.42E-08 1.42E-08 1.42E-08 1.42E08 1.42E-08 1.42E-08 1.42E-08 0.00E+00
Cd-113m 1.20E-05 1.20E-05 1.47E-04 1.20E-06 1.20E-05 1.20E-05 4.68E-04 1.49E-04 0.00E+00
Cl-38 1.65E-10 1.65E-10 1.49E-08 1.65E-10 1.65E-10 1.65E-10 1.75E-10 1.94E-09 0.00E+00
Cm-242 6.97E-05 1.16E-07 1.90E-03 4.77E-04 5.56E-03 1.15E-07 3.00E-04 5.7T1E-04 0.00E+00
Cm-243 4.62E03 1.40E-06 4.33E03 283E02 3.28E-01 8.54E07 1.29E-02 1.85E-02 0.00E+00
Cm-244 2.06E-01 1.35E-05 2.50E-01 1.21E+00 1.51E+01 1.31E05 8.16E-01 8.67E-01 0.00E+00
Cm-245 9.94E05 1.97E-08 5.31E-05 5.28E-04 6.61E03 1.09E-08 2.35E-04 3.63E-04 0.00E+00
Cm-246 1.89E-05 2.38E-09 1.08E-05 1.06E-04 1.32E-03 1.35E-09 4.73E-05 7.27E05 _0.00E+00
Cm-247 4.77E-11 3.47E-14 2.80E-11 2.53E-10 3.47E-09 2.25E-14 1.13E-10 1.74E-10 0.00E+00
Co-60 141E-08 5.44E-06 1.02E-04 5.00E-08 3.90E-08 4.79E-08 T.06E-05 1.75E-05 0.00E+00
Cs-134 2.24E-08 1.86E-08 2.03E-08 2.03E-08 1.80E-08 1.91E-08 2.35E-06 2.15E-06 0.00E+00
Cs-135 1.11E-08 1.11E-08 1.31E-08 1.11E-08 1.11E-08 1.11E-08 1.11E-08 1.14E-08 0.00E+00
Cs-137 1.226-02 | 1.08E-02 1.23E-02 115602 1.10E-02 1.10E-02 1.27E02 1.20E-02 0.00E+00
Eu-154 3.00E-04 3.97E-04 2.03E-03 2.72E-03 1.34E02 1.83E-04 2.90E-03 1.98E-03 0.00E+00
Eu-155 9.51E07 1.64E-08 3.18E-05 3,82E-05 4.06E-04 8.41E-07 2.96E-05 2.99E-05 0.00E+00
Fe-55 1.28E-00 1.25E409 2.50E-08 1.26E-09 1.26E-00 1.33E-09 2.96E-09 1.78E-09 0.00E+00
H-3 2.11E-05 2.11E-05 2.11E-05 2.11E-05 2.11E05 2.11E05 211E-05 2.11E-05 0.00E+00
-128 2.21E08 5.31E-08 7.88E-08 3.56E-08 3.51E-08 3.97E-04 3.00E-08 1.19E-05 0.00E+00
Kr-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-93m 1.63E-08 1.71E-09 2.53E-06 1.12E-08 2.92E-08 1.10E-09 1.56E-08 3.10E-07 0.00E+00
Nb-64 3.43E-09 1.61E-08 | 5.30E-07 1.63E-08 1.42E-08 1.60E-08 3.21E-08 8.07E-08 0.00E+00
Ni-58 2.01E-10 1.93E-10 6.70E-10 1.98E-10 1.96E-10 2.11E-10 2.03E-10 2.00E-10 0.00E+00
NI63 5.06E-08 5,06E-08 1.80E-07 5.06E-08 5.06E-08 5.06E-08 5.20E-08 5A7E-08 0.00E+00
Np-237 2.66E-04 15207 1.45E-04 2.36E-03 2.84E-02 1.21E-07 211E-04 1.31E03 0.00E+00
Pa-231 2.50E-12 3.69E-12 3.14E-07 2.03E07 3.65E-06 3.Z1E-12 1.20E-10 1.46E-07 0.00E+00
Pb-210 2.27E-13 2.27E-13 2.27E-13 2.68E-12 3.81E-11 2.27E-13 3.356-12 262E-12 0.00E+00
Pd-107 2.82E-12 2.82E-12 8.40E-08 1.52E-11 4.05E-11 2.82E-12 6.41E-10 1.03E-08 0.00E+00
Pm-147 2.45E-11 4.69E-11 1.01E-04 1.08E-05 1.33E-04 2.58E-11 7.68E06 | 1.38E-05 0.00E+00
Pu-238 1.81E+00 6.48E-05 2.07€+01 0.85E+00 1.23E402 6.23E-05 4.55E+00 6.87E+00 0.00E+00
Pu-239 3.57E-01 1.04E-05 3,63E+00 1.90E+00 2.37E+01 1.01E-05 8.50E-01 1.30E+00 0.00E+00
Pu-240 6.18E-01 1.85E-05 6.28E+00 3.20E+00 4.10E+01 1.76E-05 1.47E+00 2.25E+00 0.00E+00
Pu-241 7.37E-01 3.31E-05 3.44E+00 3.63E+00 4.54E+01 1.34E-05 142E+00 241E+00 0.00E+00
[Pu-24z 1.67E-03 5.24E-08 1.70E02 8.93E-03 1TA1E-O1 4.87E-08 3.96E03 |, ©.156-03 0.00E+00
|Ra-226 3.40E-13 3.49E-13 5.50E-11 2.27TE12 2.50E-11 3A40E-13 3.66E-13 7.93E-12 0.00E+00
Ra-228 7.14E-13 7.18E-13 2.82E-11 2.88E-12 2.54E-11 7.14E-13 7.30E-13 5.04E-12 0.00E+00
Ru-106 2.25E-10 2.23E-10 1,65E-08 2.23E-10 2.23E-10 2.23E-10 2.75E-10 2.10E-09 0.00E+00
Sb-125 8.50E-08 9.82E-08 5.12E-00 1.53E07 6.45E-07 7.65E-08 3.42E-07 7.796-07 0,00E+00
Se-78 7.46E-09 7.46E-09 1.08E-07 7.46E09 7.46E-09 7 46E-09 4.66E-08 2.92E-08 0.00E+00
Sm-147 1 0.00E+00 0.00E+00 9.56E-10 345600 3.31E-08 0.00E+00 2.37E-08 2 53E-08 0.00E+00
Sm-151 3.29E-10 1.21E-09 2.66E-05 8.87E-05 1.13E-03 1.08E-10 6.126-05 6.60E-05 0.00E+00
Sn-126 2.95E-07 2.94E-07 3.16E-06 1.17E-06 2.46E-06 2.74E-07 3.68E07 5.62E-07 0.00E+00
Sr-60 2.53E-03 2.53E-03 3.74E+00 3.21E-01 6.96E-01 253603 5.486-03 3.36E-01 0.00E+00
Tc99 1.58E08 1.55E-08 5.85E-08 1.58E-08 1.58E-08 4.24E07 2.19E07 7.88E-07 0.00E+00
Th-220 1.56E-10 1.58E-10 11307 6.50E-08 8.09E-07 1.56E-10 3.99E-10 3.28E-08 0.00E+00
Th-230 3.92E-10 3.92E-10 2.88E07 1.66E-07 2.08E-06 3.02E-10 1.01E-09 8.46E-08 0.00E+0D__
Th-232 4.00E-12 4.05E-12 4.94E-00 469E-09 5.83E08 3B1E12 9.82E-12 2.33E-09 0.00E+00
U-232 3.87E-08 3.90E-08 7.17E-04 1.87E-06 341505 3.80EL08 1.51E-08 8.62E-05 0.00E+00
U-233 4.96E-10 2.96E-10 5.93E-06 1.30E-08 2AGECT 4.56E-10 1.83E-08 7.14E-07 0.00E+00
U-234 1.63E-07 1.63E07 1.95E-03 4.56E-08 7.12E-05 1.63E07 6,05E-06 2.34E-04 0.00E+00
|U-235 1.35E08 1.40E-08 1.62E-04 3.86E07 5.92E-06 1.30E-08 5.04E-07 1.956-05 0.00E+00
|u-238 2.12E-07 2.12E07 2.52E-03 5.00E-06 9.30E-05 2.12607 7.85E-06 3.03E-04 0.00E+00
[u-238 2.47E07 2 4TE07 2.84E-03 7.27E-08 1.08E-04 2.45E-07 9.09E-06 354E04 .| 0.00E+00
Zr-93 1.13E09 2.42E-09 4.51E-08 9.16E-06 113604 9.00E-10 B.95E-09 4.48E-06 0.00E+00
crud -
Co-60 (crud) 8.34E-02 245601 4.60E+00 2.20E-01 1.80E-01 2.16E-01 4.80E-01 7.87E-01 0.00E+00
Fe-55 (crud) 4.36E-02 4.27E02 8.80E-02 4.34E02 4.31E02 4.55E-02 1.02E-01 6.09E-02 0.00E+00
total 6.80E+00 3.02E-01 4 35E+01 3 62E+01 4.46E+02 2.76E-01 1.66E+01 2.58E+01 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls . Air Submersion Doses - no HEPAs ..

EBWR (UMETALLEU[64] | [ NoHEPAs | T T T I
other intact | I 1 [ I [ [
j air submersion doses [rem)]

gonads breast lungs red marrow | bone surface thyroid remainder effective skin
2.09E-17 2.48E-17 1.89E-17 1.64E-17 5.78E17 2.04E-17 1.78E-17 2.09E17 1.83E-16
231607 2.88E07 1.826-07 1.40E-07 7.79E07 211E07 1.71E07 2.20E-07 3.45E-07
1.70E-11 2B8E-11 7.68E-12 7.88E-12 3.54E-11 1.32E-11 8.66E-12 1.41E-11 8.07E-11
2.58E-00 3.09E-09 2.27E00 1.83E00 8.84E-00 2.47E-09 2.126-09 2.56E-08 3.25E-09
1.86E-14 2.08E-14 1.16E-14 9.16E-15 5.34E-14 1.66E-14 117E-13 1.70E-14 1.84E-11
7.756-12 0.47E-12 6.41E-12 642E-12 | 2.27E-11 7.31E-12 6.00E-12 7.50E-12 9.17E-09
2.20E-14 261614 1.88E-14 1.76E-14 5.53E-14 2.15E-14 1.85E-14 2.19E-14 1.44E-11
2.88E-12 5.44E-12 4.15E-13 6.54E-13 3.80E-12 1.80E-12 B.34E-13 2.09E-12 1.58E-11
3.87E-09 4.48E-09 3.68E-09 3.35E-09 1.00E08 3.86E-00 3.48E-09 3B4E09 6.56E-00
2.68E-10 5.17E-10 2.75E-11 5.67E-11 3.43E-10 1.63E-10 7.03E-11 1.91E-10 1.52E-00
3.44E11 4.03E-11 3.21E-11 2.81E-11 1.04E-10 | 3.40E-11 3.01E-11 351E-11 4.75E-11 .
112E-14 2.15E-14 1.25E-15 2.41E-15 1.46E-14 6.83E-15 2.99E-15 7.88E-15 6.24E-14 '
6.86E-17 7.84E-17 B.72E-17 6.44E-17 1.32E-18 8.95E-17 6.44E-17 7.00E-17 8.36E-17
1.09E-07 1.23E:07 1.10E-07 1.09E-07 1.58E-07 1.136-07 1.076-07 1.12E-07 1.20E-07
3.82E-08 4.36E08 3.81E08 3.72E-08 6.20E-08 3.91E08 3.65E-08 3.91E08 4.86E-08
1.75E-14 2.20E-14 1.16E-14 9.28E-15 5.03E-14 1.53E-14 114E-14 157E-14 2.52E-11
1.12E-04 1.27E-04 1.11E-04 1.08E-04 1.83E-04 1.14E-04 1.06E-04 1.14E04 1.84E-04
4.62E06 5.24E-06 4.61E-08 4.52E-06 7.26E-08 4.73E-06 4.43E-08 4.73E-08 6.38E-06 _
2.00E-08 2.37E08 1.78E-08 1.48E-08 6.45E-08 1.93E08 1.66E-08 2.00E-08 2.72E-08
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 1.01E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.21E08 0.00E+00
3.60E-10 5.08E-10 1.63E-10 1.256-10 8.40E-10 2.95E-10 1.76E-10 2.90E-10 8.40E-10
3.80E-08 4.35E-06 3.70E-08 3.54E06 7.14E-08 3.33E-06 3.54E-06 3.86E-06 4,20E-04
7.46E-13 1.54E-12 3.01E-14 1.39E-13 B.16E-13 4.04E-13 1.60E-13 523E-13 5.065E-12
1.63E-10 1,.85E-10 1.63E-10 1.55E-10 2.58E-10 1.67E-10 1.58E-10 1.67E-10 2.06E-10
0.00E+00 0.00E+00 0.00E+00 G.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.81E-11 3.40E-11 2.34E-11 2.08E-11 8.65E-11 2.69E-11 2.30E-11 2.76E-11 4.16E-11
2.16E-15 251E-15 2.04E-15 1.92E-15 4.50E-15 2.14E-15 1.94E-15 217E-15 3.08E-15
1.33E-19 1.76E-19 9.12E-20 6.74E-20 4.10E-19 1.16E-19 8.78E-20 1.21E-19 2.75E-19
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.93E-12 3.74E-12 213612 1.75E-12 8.53E-12 264E-12 2.06E-12 2.71E-12 3.17E09
1.28E-09 247600 2.06E-10 3.276-10 1.81E09 | 7.80E-10 3.87E-10 9.50E-10 7.96E-09
1.63E-10 2.55E-10 B.94E-11 9.01E-11 3.20E-10 1.31E-10 9.65E-11 1.43E-10 6.28E-10
3.71E-10 7.18E-10 6.36E-11 9.63E-11 5.41E-10 2.20E-10 1.14E-10 2.77E-10 2.20E-09
2.33E-10 2.81E-10 2.10E-10 1.83E-10 7.11E-10 2.27E-10 1.88E-10 2.35E-10 3.80E-10
8.80E-13 1.71E-12 1.61E-13 2.38E-13 1.32E-12 5.53E-13 2.80E-13 6.68E-13 5.44E-12
3.16E-18 3.63E-18 3.03E-18 2.77E-18 8.16E-18 37E-18 2.86E-18 3.23E18 4.92E-18
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 C.00E+00 0.00E+00 0.00E+00
4.94E-13 5.68E-13 ~4.94E-13 4.77E-13 B.42E-13 5.04E-13 4.71E-13 5.08E-13 5.33E-12
1.40E08 161E-08 .| 1.38E-08 1.33E08 2.50E-08 1.43E-08 1.32E-08 1.43E-08 1.86E08
115E-14 154E-14 6.96E-15 5.51E-15 3.17E-14 9.77E-15 6.93E-15 1.00E-14 1.22E-11
0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.27E-12 2.15E-12 1.73E-13 2.77€-13 1.74E-12 8.77E-13 3.65E-13 8.84E-13 4.65E-12
4.73E-09 5.40E-09 4.60E-09 4.53E-00 8.21E0D 483E-00 4.48E09 4.84E00 B.19E-00
2.24E-08 2.13E-08 1.85E-08 1.56E-08 6.55E08 2.11E08 1.76E-08 2.16E-08 2.64E-05
1.83E-12 231E-12 1.36E-12 1.10E-12 5.43E-12 1.65E-12 1.30E-12 1.70E-12 2.88E09
8.40E-18 7.50E-16 5.04E-16 5.14E-16 195E-15 6.28E-16 5.55E-18 6.50E-16 9.19E-16
5.20E-17 6.87E-17 4.13E-17 3.52E-17 1.53E-18 471617 3.06E-17 5.02E-17 1.30E-16
1.47E-19 2.14E-19 1.00E-19 8.70E-20 4.10E-19 1.25E-19 1.00E-18 137619 5.42E-19
2.25E-14 3.376-14 1.43E-14 1.31E-14 5.61E-14 1.88E-14 1.45E-14 2.07E-14 8.61E-14
9.90E-16 1.30E-15 7.81E-16 7.27E-16 2.41E-15 §.08E-16 7.68E-16 9.55E-16 2.68E-15
1.72E13. 2.82E-13 8.50E-14 8.24E-14 3.80E-13 1.31E-13 9.42E-14 1.50E-13 8.34E-13
1.24E-11 1.43E-11 1.19E-11 1.08E-11 3.24E-11 1.24E-11 1.12E-11 1.27E-11 1.52E-11
1.64E-13 2.96E-13 5.86E-14 6.26E-14 3.20E-13 T13E-13 7.25E-14 1.35E13 9.50E-13
1.46E-13 2.84E-13 331E-14 Z.12E-14 2.46E-13 9.03E-14 5.01E-14 1.13E-13 9.66E-13
0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

crud

Co-60 (cud) 1.64E-02 1.85E-02 1.656-02 1.64E-02 2.37E02 1.69E-02 1.80E-02 1.68E-02 1.93E-02

Fe55 (crud) | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00

total 1.65E-02 1.87E-02 1.876-02 1.65E-02 2.39E02 1.71E02 1.61E-02 1,69E-02 2.00E-02
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DOE SNF per Canister Source Term and Dose Calculations.xls _ Inhalation Doses - HEPAs

[EBWR (UMETALD LEU84] | [__HEFAs ] [ ] [ | !
ofher intact___ | | [ [ ] [ | ]
inhalation doses [rem]
gonads breast lungs red mamow | bone surface thyroid remainder effective skin
Ac-227 2.21E-11 3.71E-15 8.58E-11 1.43E-10 1.79E-09 2.00E-15 8.20E-11 1.01E-10 0.00E+00
Am-241 8.75E-04 7.19E-08 4.95E-04 4.88E-03 5.84E-02 4.31E-08 2.10E-03 3.23E-03 0.00E+00
Am-242m 1.43E-08 6.15E-11 1.87E-07 7.53E-08 9.45E-05 251E-11 3.33E-08 5.13E-06 0.00E+00
Am-243 3.85E-08 1.80E-09 2.10E-08 2.05E-05 2.57E-04 8.80E-10 9.16E-08 1.41E-05 0.00E+00
C-14 4.26E-12 4.26E-12 4.26E-12 4.28E-12 4.26E-12 4.26E-12 4.26E-12 4.26E-12 0.00E+00
Cd-113m 3.58E-09 3.50E-09 4.42E-08 3.58E-09 3.58E-09 3.59E-09 1.40E-07 4.46E-08 0.00E+00
Cl38 4.95E-14 4.95E-14 4.48E-12 4.95E-14 4.95E-14 4.95E-14 5.26E-14 5.82E-13 0.00E+00
Cm-242 2.09E-08 3.46E-11 5.60E-07 1.43E-07 1.76E-08 3.45E-11 8.99E-08 1.71E-07 0.00E+00
Cm-243 1.39E-08 4.21E-10 1.30E-08 7.90E-06 9.84E-05 2.56E-10 3.86E-068 5.56E-08 0.00E+00
Cm-244 6.17E-05 4.04E-09 7.49E05 3.84E-04 4.54E-03 3.92E-08 1.85E-04 2.60E-04 0.00E+00
Cm-245 2.98E-08 5.92E-12 1.59E-08 1.58E-07 1.98E-06 3.26E-12 7.04E-08 1.09E-07 0.00E+00
246 5.97E-09 7.15E-13 3.25E-09 3.18E-08 3.97E-07 4.04E-13 1.42E-08 2.18E-08 0.00E+00
Cm-247 1.43E-14 1.04E-17 7.79E-15 7.80E-14 0.51E-13 6.76E-18 3.40E-14 5.22E-14 0.00E+00
Co-80 4.22E10 1.63E£-09 3.06E-08 1.53E-09 1.20E-09 1.44E-09 3.19E-09 5.24E-09 0.00E+00
Cs-134 2.24E-08 1.86E-08 2.03E-08 2.03E-06 1.80E-068 1.91E-08 2.39E-08 2.15E-08 0.00E+00
Cs-135 1.11E-08 1.11E-08 1.31E-08 1.11E08 1.11E-08 1.11E-08 1.11E08 1.14E-08 0.00E+00
Cs-137 1.22E-02 1.08E-02 1.23E-02 1.18E-02 1.10E-02 1,10E-02 1.27E02 1.20E-02 0.00E+00
Eu-154 9.00E-08 1.19E-07 68.09E-07 8.15E-07 4.02E-08 5.48E-08 8.60E-07 5.894E-07 0.00E+00
Eu-155 2.85E-10 4.92E-10 9.53E-08 1.15E-08 1.22E-07 1.92E-10 8.89E-09 8.97E-09 0.00E+00
3.84E-13 3.74E-13 7.78E-13 3.70E-13 3.77E-13 3.98E-13 8.88E-13 5.33E-13 0.00E+00
2.11E-05 2.11E-05 2.11E-05 2.11E05 2.11E-05 2.11E-05 2.11E05 2.11E-05 0.00E+00
2.21E-08 5.31E-08 7.98E-08 3.56E-08 3.51E-08 3.97E-04 3.00E-08 1.18E-05 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |. 0.00E+00 0.00E+00
' 4.90E-12 5.13E-13 7.60E-10 3.38E-12 8.75E-12 3.58E-13 4.65E-12 9.30E-11 0.00E+00
j 1.03E-12 4.84E-12 1.62E-10 4.89E-12 4.26E-12 4.80E-12 9.82E-12 242E-11 | 0.00E+00
: 6.02E-14 5.80E-14 2.01E-13 5.93E-14 5.88E-14 8.32E-14 6.08E-14 8.00E-14 0.00E+00
1.52E-11 1.52E-11 5.87E-11 1.52E-11 1.52E-11 1.52E-11 1.59E-11 1.56E-11 0.00E+00
7.99E-08 4.56E-11 4.35E-08 7.07E07 8.83E-06 3.62E-11 6.32E-08 3.94E-07 0.00E+00
8.89E-16 1.11E-15 9.41E-11 8.78E-11 1.10E-09 9.62E-16 3.81E-14 4.37E-11 0.00E+00
6.82E-17 6.82E-17 8.82E-17 8.04E-16 1.17E-14 6.82E-17 1.01E-15 7.87E-18 0.00E+00
8.45E-16 8.45E-16 2.55E-11 4.57E-15° 1.22E-14 8.45E-16 1.92E-13 3.08E-12 0.00E+00
7.35E-15 1.41E-14 3.03E-08 3.19E-09 3.89E-08 7.74E-15 2.30E-09 4.14E-09 0.00E+00
5.44E-04 1.94E-08 6.22E-03 2.96E-03 3.69E-02 1.87E-08 1.36E-03 2.08E-03 0.00E+00
1.07E-04 3.11E-08 1.09E-03 5.70E-04 7.11E-03 3.04E-00 2.55E-04 3.91E-04 0.00E+00
1.85E-04 5.55E-09 1.88E-03 9.86E-04 1.23E-02 5.28E-09 4.41E-04 6.76E-04 0.00E+00
2.21E04 9.92E-08 1.03E-03 1.09E03 1.36E-02 4.02E-00 4.25E-04 7.23E-04 0.00E+00
5.02E-07 1.57E-11 5.11E-08 2.88E.08 3.34E-05 1.48E-11 1.18E-06 1.85E-08 0.00E+00
1.05E-16 1.05E-16 1.65E-14 6.81E-18 7.78E-15 1.05E-16 1.10E-18 2.38E-15 0.00E+00
2.14E-18 2.15E-18 8.45E-156 8.84E-16 7.62E-15 2.14E-18 2.19E-18 1.51E-15 0.00E+00
8.75E-14 8.70E-14 5.08E-12 6.70E-14 6.70E-14 6.70E-14 8.26E-14 8.31E-13 0.00E+00
2.55E-11 2.85E-11 1.54E-08 4.60E-11 1.93E-10 2.30E-11 1.03E-10 2.34E-10 0.00E+00
2.24E-12 2.24E-12 3.23E-11 2.24E-12 2.24E12 2.24E-12 1.40E-11 8.77E-12 0.00E+00
0.00E+00 0.00E+00 2.87E-13 1.03E-12 1.29E-11 0.00E+00 7.11E-13 7.60E-13 0.00E+D0
9.86E-14 3.64E-13 7.97E-09 2.869E-08 3.33E07 3.23E-14 1.84E-08 1.88E-08 0,00E+00
8.96E-11 8.83E-11 8.47E-10 3.52E-10 7.39E-10 8.21E-1 1.10E-10 1.69E-10 0.00E+00
7.58E-07 7.58E-07 8.21E-04 9.64E-05 2.09E-04 7.58E-07 1.64E-08 1.01E-04 0.00E+00
4.75E-12 4.75E-12 1.75E-08 4,75E-12 4.75E-12 1.27E-10 6.57E-11 2.36E-10 0.00E+00
4.68E-14 4.68E-14 3.38E-11 1.95E-11 2.43E-10 4.66E-14 1.20E-13 9.84E-12 0.00E+00
1.18E-13 1.18E-13 8.65E-11 4.99E-11 6.23E-10 1.18E-13 3.03E-13 2.54E-11 0.00E+00
1.20E-15 1.22E-15 1.48E-12 1.41E-12 1.75E-11 1.17E-15 2.95E-15 6.98E-13 0.00E+00
1.16E-11 1.17E-11 2.15E-07 5.90E-10 9.33E-09 1.14E-11 4.52E-10 2.59E-08 0.00E+00
1.49E-13 1.40E-13 1.78E-09 4.17E-12 68.56E-11 1.49E-13 5.50E-12 2.14E-10 0.00E+00
4.90E-11. 4.90E-11 5.84E-07 1.37E-09 2.14E-08 4 90E-11 1.81E-09 7.02E-08 0.00E+00
4.17E-12 4.18E-12 4.86E-08 1.16E-10 1.78E-03 4.17E-12 1.51E-10 5.84E-09 0.00E+00
6.36E-11 68.36E-11 7.57E-07 1.77E-09 2.79E08 6.36E-11 2.35E-09 9.10E-08 0.00E+00
7.40E-11 7.40E-11 8.82E-07 2.1BE-08 3.24E-08 7.36E-11 2.73E-09 1.06E-07 0.00E+00
2r-93 3.36E-13 7.26E-13 1.35€-08 2.75E-08 3.38E-08 2.70E-13 2.68E-12 1.35E-09 0.00E+00
crud

Co-80 (crud) 1.80E-05 7.35E-05 1.386-03 6.87E-05 5.38E-05 6.47E-05 1.44E-04 2.36E-04 0.00E+00
Fe-55 {crud) 1.32E-05 1.28E-05 2.67E-05 1.30E-05 1.28E-05 1.36E-05 3.05E-05 1.83E-05 0.00E+00
total 1.42E-02 1.10E-02 2.53E-02 2.24E-02 1.45E-01 1.15E-02 1.77E-02 1.898E-02 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls

Air Submersion Doses - HEPAs

EBWR (U METAL) LEU [64] | [ HEPAs | ]
other intact | ] | |
air submersion doses [rem]
gonads breast lungs red marmow | bone surface thyroid remainder effective skin
AC-227 6.26E-21 7.45E-21 5.66E-21 4.93E-21 1.73E-20 8.11E-21 5.33E-21 8.27E-21 5.50E-20
Am-241 6.94E-11 8.65E-11 5.45E-11 4.21E-11 2.32E-10 "6.33E-11 5,12E-11 6.61E-11 1.03E-10
Am-242m 5.09E-15 8.05E-15 2.30E-15 2.30E-15 1.06E-14 3.95E-15 2.60E-15 4.24E-15 1.82E-14
Am-243 7.78E-13 9.27E-13 6.82E-13 5.50E-13 2.65E-12 7.42E-13 6.36E-13 7.74E-13 9.76E-13
C-14 5.88E-18 7.009E-18 3.47E-18 2.75E-18 1.60E-17 4.97E-18 3.50E-18 5.00E-18 552615
Cd-113m 2.33E-15 2.84E-15 1.92E-15 1.82E-15 8.81E-15 2.19E-15 1.83E-15 2.25E-15 2.756-12
CI38 8.60E-18 7.84E-18 5.05E-18 5.33E-18 1.66E-17 6.45E-18 5.66E-18 8.57E-18 4.33E-15
Cm-242 8.63E-16 1.63E-15 1,25E-18 2.08E-16 1.17E-15 5.41E-16 2.50E-16 8.27E-18 4.73E-15
Cm-243 1.16E-12 1.34E-12 TAIE-12 1.00E-12 3.01E-12 T36E-12 1.04E-12 1.18E-12 1.87E-12
8.04E-14 1.55E-13 8.25E-15 1.70E-14 1.03E-13 4.88E-14 2.11E-14 5.72E-14 4.56E-13
1.03E-14 1.21E-14 9.64E-15 8.42E-15 313614 1.02E-14 9.03E-15 1.05E-14 142E-14
3.35E-18 6.44E-18 3.76E-19 7.24E-19 4.38E-18 2.05E-18 8.96E-19 2.30E-18 1.87E-17
2.06E-20 2.35E-20 2.026-20 1.93E-20 3.06E-20 2.00E-20 1.93E-20 2.10E-20 2.51E-20
3.26E-11 3.70E-11 3.30E-11 3.28E-11 4.74E-11 3.38E-11 3.20E-11 3.36E-11 3.86E-11
3.82E-08 4.36E-08 3.81E-08 3.72E-08 6.20E-08 3.81E08 3.65E-08 3.91E-08 4.38E-08
1.756-14 2.29E-14 1.16E-14 8.20E-15 5.03E-14 1.53E-14 T14E-14 1.67E-14 2.52E-11
112604 1.2TE-04 1.11E04 1.08E-04 1.83E-04 1.14E-04 1.06E-04 1.14E-04 1.84E04
1.39E-09 1.576-00 1.38E-00 1.36E-09 2.18E-09 1.42E-09 1.33E-09 1.42E-09 1.61E-00
B5.99E-12 | 7.10E-12 5.34E-12 445E12 1.95E-11 5.80E-12 4.98E-12 5.99E-12 B.16E-12
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 1.01E08 0.00E+00 0.00E+00 0.00E+00_ | 0.00E+00 1.21E-09 0.00E+00
3.60E-10 5.08E-10 1.63E-10 1.25E-10 8.40E-10 2.95E-10 1.76E-10 2.90E-10 8.40E-10
3.80E-00 4.35E08 3.70E08 3.54E-08 7.14E-08 3.83E-08 3.54E06 3.86E-08 4.20E-04
2.24E-16 4.63E-16 9.02E-18 4A7EAT 2.45E-16 1.21E-16 4B1E-17 1.57E-16 1.61E-15
4.00E-14 5.56E-14 4.88E-14 4.77E-14 7.73E-18 5.01E-14 | 4.67E-14 5.00E-14 6.18E-14
0.00E+00 0.00E+00 0.006+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
8.43E-15 1.026-14 7.31E-15 6.23E-15 2.50E-14 B.06E-15 6.80E-15 8.95E-15 1.25E-14
6.47E-19 7.53E-19 6.13E-19 5.75E-18 1.38E-18 6.43E-19 5.82E-19 6.51E-19 9.23E-19
3.89E-23 5.27E-23 2.74E-23 2.02E-23 1.20E-22 3.49E-23 2.63E-23 3.63E-23 8.24E-23
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
B.78E-16 TA2E-15 8.40E-16 5.24E-18 2.56E-15 7.93E-18 6.18E-16 8.14E-18 9.50E-13
3.B3E-13 7.41E-13 6.16E-14 B.81E-14 5.43E-13 2.34E-13 1.16E-13 2.85E-13 2.396-12
4.00E-14 7.84E-14 28814 2.70E-14 9.58E-14 3.93E-14 2.90E-14 4.20E-14 1.88E-13
111613 2A5E-13 1.91E-14 2.89E-14 1.62E-13 6.80E-14 3.43E-14 8.32E-14 6.86E-13
7.00E-14 8.44E-14 6.31E-14 5.48E-14 2.13E-13 6.80E-14 5.93E-14 7.06E-14 114E-13
2.67E-16 5.14E-16 4.84E-17 714E17 3.95E-16 1.66E-16 8.30E-17 2.00E-16 1.63E-15
9.40E-22 1.00E-21 9.08E-22 8.32E-22 2.45E-21 9.52E-22 8.60E-22 9.70E-22 1.48E-21
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.48E-18 1.70E-16 1,48E-16 1.43E-16 2.53E-16 151E-16 141E-16 1.63E-16 1,60E-15
421612 4.83E-12 A.15E-12 3.08E-12 7HIE-12 4.28E-12 3.06E-12 4.30E-12 5.64E-12
3.44E-18 4,62E-18 2.09E-78 1.65E-18 9.51E-18 2.93E-18 2.08E-18 3.00E-18 367E-15
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.82E-16 6.46E-18 5.20E-17 8.30E-17 5.21E-16 2.63E-16 1.09E-18 2.65E-16 1.40E-15
142E-12 1.62E-12 1.41E-12 1.36E-12 2.46E-12 1.45E-12 1.34E-12 145E-12 2.46E-12
B.716-12 8.18E-12 5.55E-12 4.69E-12 1.976-11 6.32E-12 5.276-12 6.40E-12 7.93E-09
5.40E-16 6.94E-16 4.07E-16 3.31E-16 1.63E-15 4.95E-16 3.016-16 5.11E-16 B8.64E-13
1.92E-19 2.25E-19 1.76E-10 1.54E-19 5,86E-19 1.88E-19 1.67E-19 1,956-10 2.76E-19
1.56E-20 2.0BE-20 1.24E-20 1.06E-20 4.58E-20 141E-20 1.19E-20 1.51E-20 3.91E-20
4.426-23 6.436-23 301E-23 261E23 1.03E-22 3.74E-23 3.00E-23 4.12E-23 163E-22
6.76E-18 1.01E-17 4.20E-18 %.02E-18 1.68E-17 5.63E-18 4.36E-18 6.20E-18 2.58E-17
2.807E-18 3.00E-19 2.376-19 L E19 7.24E-19 2.72E-19 2.30E-19 287E-19 8.03E-19
BATE-17 8.4TE-17 2.58E-17 2ATEAT TA7E-18 3.94E-17 2.82E-17 4.40EA7 2.50E-16
3.72E-15 4.28E-15 3.57E-15 3.25E-15 9.726-15 3.72E-15 3.37E-15 3.80E-15 4.56E-15
4.926-17 8.87E-17 1.76E-17 1.88E-17 8.50E-17 3.38E-17 2ABE-17 4.04E17 2.8BE-16
437617 8.51E-17 9.02E-18 1.24E-17 7.37E-17 2.TE17 1.50E-17 3.40E-17 2.80E-16
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud .
Co-60 {crud) 4.92E-06 5.56E-06 4.96E-06 4.92E-06 7.126-06 5.08E-06 4.80E-06 5.04E-06 5.80E-08
Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
total 1.20E-04 1.37E-04 1.19E-04 1.16E-04 1.97E-04 1.235-04 1.14E-04 1.23604 6.18E-04
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DOE SNF per Canister Source Term and Dose Calculations.xls

EBWR (U METAL) LEU [64] other Intact No HEPAs
Al B
Inhalation Submersion
Dose @ |Dose Term| Dose@ |Dose Term
5000 m for 5000m | for Dose Term for
frem] Regulation [rem] Regulation Regulation
Gonad 6.80E+00 1.65E-02 |
Breast 3.02E-01 1.87E-02
Lung 4.35E+01 1.67E-02
R Mammow ~3.62E+01 1.65E-02
B Surface 4.46E+02 |<CDE 2.39E-02
Thyroid 2.76E-01 1.71E-02
Remainder 1.66E+01 1.61E-02
Whole Body 2.58E+01 |<CEDE 1.60E-02 |<DDE | 2.68E+01 |<IEDE=CEDE+DDE
Skin 0.00E+00 |<SKIN 2.00e-02 |<SKIN 2.00E-02 |<SKIN
Eye Lens N/A <EYE N/A _ |<EYE N/A <EYE
4.46E+02 |<CDE + DDE _
EBWR (U METAL) LEU [64] other intact HEPAs
Alr
Inhalation Submersion
Dose @ |Dose Term| Dose@ |DoseTerm| Dose for
5000 m for 5000 m for Regulation Dose Term for
[rem] Regulation [rem) Regulation [rem] Regulation
Gonad 1.42E-02 1.20E-04
Breast 1.10E-02 1.37E-04
Lung 2.53E-02 1.19E-04
R Marrow 2.24E-02 1.16E-04
B Surface 1.45E-01 |<CDE 1.97E-04
Thyroid 1.15E-02 1.23E-04
Remainder 1.77€-02 1.14E-04
Whole Body 1.98E-02 |<CEDE 1.23E-04 |<DDE 1.99E-02 |<1EDE=CEDE+DDE
[Skin 0.00E+00 |<SKIN 6.16E-04 [<SKIN | 6.18E-04 [<SKIN |
Eye Lens N/A <EYE N/A <EYE NA - |<EYE
1.45E-01 |<CDE + DDE
CAL-WPS-SE-000004 REV 00 VII-12
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DOE SNF per Canister Source Term and Dose Calculations.xls ' TEDE & CDE+DDE

EBWR (U METAL) LEU {64) other intact
offsite doses with no HEPAs [rem] offsite doses with HEPAs [rem]
bone surface bone surface CDE
isotope material type . TEDE CDE + DDE TEDE +DDE
Ac-227 P 3.36E07 5.97E-06 1.01E-10 1.79E-09
Am-241 P 1.08E+01 1.85E+02 3.236-03 5.84E-02
Am-242m P 1.71E-02 3.15E-01 5.13E-06 9.45E-05
Am-243 P 4.69E-02 8.55E-01 1.41E-05 2.57E-04
C-14 P 1.42E-08 1.42E-08 4.26E12 4.26E-12
Cd-113m P 1.49E-04 1.20E-05 4.46E-08 3.59E-09
Cl-38 P 1.94E-09 1.65E-10 5.82E-13 4.95E-14
Cm-242 P 5.71E-04 5.96E-03 . 1.71E07 1.79E-06
Cm-243 P 1.85E-02 3.286-01 5.56E-06 9.84E-06
Cm-244 P 8.67E-01 1.561E+01 2.60E-04 4.54E-03
Cm-245 P 3.63E-04 6.61E-03 1.09E-07 1.98E-06
Cm-248 P 7.27E-05 1.32E-03 2.18E-08 3.97E-07
Cm-247 P 1.74E-10 3.17E-09 522814 9.51E-13
Co-80 P 1.76E-05 4.10E-08 5.28E-09 . 1.236-09
Cs-134 o 2.19E-08 1.93E-08 2.19E-06 1.93E-08
Cs-135 C 1.14E-08 1.11E-08 1.14E-08 1.11E-08
Cs-137 c 1.21E-02 1.12E-02 1.21E-02 1.12E-02
Eu-154 P 1.99E-03 1.34E-02 5.96E-07 4.02E-08
Eu-156 P 2.99E-05 4.06E-04 8.98E-09 1.22E07
Fe-55 P 1.78E-09 1.26E-08 5.336-13 3.77E13
H-3 G 211E-05 211E-05 211E-05 211E-05
-129 G 1.18E-05 3.54E-08 1.19E-05 3.54E-08
Kr-85 G 3.86E-06 3.86E-08 3.86E-08 3.86E-08
Nb-63m P 3.10E-07 2.92E-08 9.30E-11 8.75E-12
Nb-94 P 8.09E-08 1.44E-08 2.43E-11 4.31E-12
Ni-69 P 2.00E-10 1.96E-10 6.00E-14 5.88E-14
Ni-83 P 5.17€-08 5.06E-08 1.65E-11 1.52E-11
Np-237 P 1.31E-03 2.94E-02 3.84E-07 8.83E-06
Pa-231 P 1.48E-07 3.65E-06 4.37E-11 1.10E-09
Pb-210 P 2.62E-12 3.91E-11 7.87E-18 1.17E-14
Pd-107 P 1.03E-08 4,05E-11 3.08E-12 . 1.22E-14
Pm-147 P 1.38E-05 1.33E-04 4.14E-09 3.99E-08
Pu-238 P 8.87E+00 1.23E+02 2.06E-03 3.69E-02
Pu-239 P 1.30E+00 2.37E+01 3.81E-04 7.11E-03
Pu-240 P 2.25E+00 4.10E+01 6.786E-04 1.23E-02
Pu-241 P 2.41E+00 4.54E+01 7.23E-04 1.386E-02
Pu-242 P 6.15E-03 1.11E-01 1.85E-08 3.34E-05
Ra-226 P 7.936-12 2.58E-11 2.38E-15 7.78E-15
Ra-228 P 5.04E-12 2,54E-11 1.51E-16 7.62E-15
Ru-108 P 2.10E-09 2.24E-10 6.31E-13 6.71E-14
Sb-125 P 7.94E-07 8.59E-07 2.386-10 1.88E-10
Se-79 P 2.92E-08 7.48E-09 8.77E-12 2.24E-12
Sm-147 P 253E-09 4.31E-08 7.80E-13 1.28E-1)
Sm-151 P 6.60E-05 1.13E03 1.98E-08 3.38E-07
Sn-128 P 5.67E-07 247E-08 1.70E-10 7.41E-10
Sr-90 P 3.36E-01 6.96E-01 1.01E-04 2.09E-04
Te-89 P 7.88E-07 1.58E-08 2.38E-10 4.75E-12
Th-229 P 3.28E-08 8.09E-07 8.84E-12 2.43E-10
Th-230 P 8.48E-08 2.08E-06 2.54E-11 6.23E-10
Th-232 P 2.33E-09 5.83E-08 6.98E-13 1.75E-11
U-232 P 8.62E-05 3.11E-05 2.59E-08 9.33E-08
U-233 P 7.14E-07 2.18E-07 2.14E-10 6.56E-11
U-234 P 2.34E-04 7.126-05 7.02E-08 2.14E-08
U-235 P 1.95E-05 5.92E-06 5.84E-09 1.78E-09
U-238 P 3.03E-04 9.30E-05 9.10E-08 2.79E-08
U-238 P 3.54E-04 1.08E-04 1.06E-07 3.24E-08
Zr-93 P 4 48E-06 1.13E04 1.35E-09 3.38E-08
crud
Co-60 (crud) crud 8.04E-01 1.97E-01 2.41E04 5.90E-05
Fe-85 (crud) crud 6.09E-02 4.31E02 1.83E-05 1.29E-05
total 2.58E+01 4.46E+02 1.99E-02 1.45E-01
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DOE SNF per Canister Source Term and Dose Calculations.xls " Importance

EBWR (U METAL) LEU [84] other intact
TEDE (no HEPAs)
material type subtotal [rem] fraction of total [-]
G 3.69E-05 1.43E-08
P 2.49E+01 9.86E-01
c : 1.21E-02 4.70E-04
crud 8.85E-01 3.38E-02
total  2.58E+01 1.00E+00
TEDE (HEPAS)
material type subtotal {rem] fraction of total [-]
G 3.68E-05 1.85E-03
P 7.47E03 3.76E-01
(o 1.21E-02 6.10E-01
crud 2.59E-04 1.30E-02
total  1.99E-02 1.00E+00
bone surface CDE + DDE {no HEPAs)
material type subtotal [rem] fraction of total [-]
G 2 50E-05 581E-08
P 4.45E+02 9.99E-01
o] 1.12E-02 2.50E-05
crud 2.40E-01 5.38E-04
total  4.46E+02 1.00E+00
bone surface CDE + DDE (HEPAs)
material type subtotal [rem] fraction of total [-]
G 2.50E-05 1.73E-04
P 1.34E-01 9.22E-01
Cc 1.12E-02 7.70E-02
crud 7.18E-05 4.96E-04
totat  1.45E-01 1.00E+00
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Calculations for N Reactor [147] DOE SNF
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DOE SNF per Canister Source Term and Dose Calculations.xls

Fuel Data

evaluated fuel : 3 evaluated fuel
fue! type stable metal | stable metal non-metal non-metal other other other
condition intact not intact intact not intact intact not Intact not intact
SHIPPINGPORT EBWRT(U
HWCTR {ALUMCLAD! PWRCOREI SAXTON | METAL)LEU | N REACTOR
fuel name (UTH) [112]| SNF [411] (193] (MOX) [787) [84) (347 N REACTOR [147)
# of canisters 0.17 1.00 24.00 1.00 10.50 18495 18495
material type Curies {entire fuel inventory) ] Curles
P 9.27E09 | 2.81E-07 1.24E-02 1.33E-05 3.38E-05 1.03E02 1.03E-02
P 1.22E01 | 251E+01 7.61E+04 6.45E+03 | 1.63E+04 2 80E+05 2.80E+05
P 867E05 | 9.69E-03 1.18E+02 1.076+01 2.71E+01 7.96E+00 7.98E+00
P 2.85E-04 | 240E-D2 3.38E+02 2.83E+01 7.18E+01 4.10E+01 4.10E+01
P 1.09E-08 1.17E-05 1.53E+00 1.81E+00 | 4.5E+00 3.63E+02 3.63E+02
P 6.32E-02 | 7.25E-01 0.00E+00 2.50E+01 8.56E+01 0.00E+00 0.00E+00
P 2.51E-30 | 0.00E+00 0.00E+00 2.35E-02 5.96E-02 0.00E+00 0.00E+00
P 262E-04 | 8.00E-03 0.00E+00 8.79E+00 | 2 23E+01 0.00E+00 0.00E+00
P 4.52E-05 | 3.29E-03 0.00E+00 1.60E+01 | 4.06E+01 0.00E+00 0.00E+00
P 9.84E03 | - 4.27E-01 3.16E+04 9.20E+02 | 2.36E+03 2.44E+03 2.44E+03
P 5.84E-07 1.33E-05 5.82E+00 2.12E01 5.37E-01 5.13E-01 5.13E-01
P 3.00E-08 | 9.83E07 9.80E-01 4.28E02 1.08E-01 6.79E-02 6.79E-02
P 4.17E-14 | 0.00E+00 1.12E-07 2.83E07 0.00E+00
P 7.30E03 | 1.81E-08. 1.10E+04 2.12E+01 5.38E+01 4.75E6+02 4.75E+02
C 9.30E+01 | 205E+02 3.63E+03 1.24E+01 3.13E+01 1.63E+02 1.63E+02
C 6.58E-04 | 1.24E-02 6.19E+00 6.65E-01 1.68E+00 4.00E+01 4.00E+01
C 5.40E+02 | 8.60E+03 2.07E+08 1.00E+05 | 253E+05 5.34E+06 5.34E+08
P 1.57E+01 | 0.08E+01 0.00E+00 1.84E+03 | 4.67E+03 0.00E+00 0.00E+00
P 7A47E+00 | 2.81E+01 0.00E+00 1.92E+02 | 4.86E+02 0.00E+00 0.00E+00
P 1.20E+00 | 0.00E+00 0.00E+00 1.76E-01 4.45E-01 0.00E+00 0.00E+00
G 2.02E+00 | 2.61E+01 5.08E+03 202E+02 | 7.41E+02 1.03E+04 1.03E+04
G 1.44E04 | 2.54E.03 7.20E-01 6.09E-02 1.54E-01 3.20E+00 3.20E+00
G 5.46E+01 | 6.45E+02 5.07E+04 250E+03 | 6.56E+03 1.53E+05 1.53E+05
[ 2.82E03 | 4.96E-02 5.72E+01 2.82E+00 | 7.15E+00 4.54E+02 4.54E+02
P 1.37E07 | 4.96E-08 0.00E+00 5.18E-02 1.31E-01 6.71E-05 8.71E-05
P 2.43E04 | 0.00E+00 0.00E+00 4.01E-02 1.02E-01 2.03E+01 2.03E+01
P 3.69E-02 | 0.00E+00 8.04E+04 4.42E+00 1.12E+01 2.21E+03 2.21E+03
[ 1.82E03 | 1.20E-02 7.06E+00 6.46E-01 1.64E+00 3.87E+01 3.87E+01
P 9.79E-08 1.88E-08 1.15E-02 3.02E05 7.65E-05 1.38E-02 1.38E-02
P 1.04E-10 1.44E-11 2.71E-06 5.13E08 1.30E07 7.52E-08 7.52E-08
P 9.50E-05 | 2.35E-03 1.95E+00 2.14E-01 5.42E01 7 46E+00 7.46E+00
P 486E+02 | 247E+03 0.00E+00 9.36E+01 2 37E+02 0.00E+00 0.00E+00
P 7.856+02 | 2.20E+01 8.026+04 5.66E+02 | 1.18E+04 6.37E+04 6.37E+04
P 1.59E+01 | 1.40E+01 7.65E+03 9.81E+01 2.05E+03 1.23E+05 1.23E+08
P 9.08E+00 | 1.07E+01 - 1.13E+04 1.70E+02 | 3.54E+03 7.18E+04 7.18E+04
P 256E+03 | 1.22E+03 1.57E+08 9.43E+03 1.97E+05 2.06E+06 2.06E+06
[ 1.35E-02 1.04E-02 3.73E+01 4.84E-01 1.01E+01 3.46E+01 3.46E+01
[ 1.83E-09 1.53E-10 8.13E-08 2.48E07 6.22E-07 1.15E-03 1.15E-03
P 1.74E-13 | 8.44E-12 5.85E-02 2.80E-07 7.11E-07 1.03E08 1.03E-06
P 3.64E+01 [ 2097E+01 142E+01 1.17E-03 2.97E-03 3.16E-01 3.16E-01
P 1.20E+01 | 0.00E+00 0.00E+00 1.70E+01 4.30E+01 0.00E+00 0.00E+00
P 247E03 | 6.83E-02 7.68E+00 7.90E-01 2.00E+00 4 48E+01 4.48E+01
P 3.4BE08 | 8.28E-07 0.00E+00 “9.01E-08 2.26E05 0.00E+00 0.00E+00
P 2.16E+00 | 2.67E+01 2.56E+04 6.86E+02 | 1.48E+03 8.55E+04 8.55E+04
[ 2.21E-03 | 2.72E-02 9.72E+00 1.50E+00 | 3.80E+00 7.83E+01 7.83E+01
P 5.25E+402 | B.16E+03 1.56E+06 6.87E+04 | 1.74E+05 4.03E+06 4.03E+06
P 8.07E02 | 1.44E+00 2.67E+02 2 51E+01 6.37E+01 1.51E+03 1.51E+03
P 3.77E-08 8.09E-10 1.67E-02 4.93E07 1.08E-05 9.31E-06 9.31E-08
P 327E04 | 7.08E08 1.08E-03 8.39E-06 1.75E-04 1.02E-03 1.02E03
[ 1.49E-10 1.99E-11 5.56E-03 4.58E-08 9.56E-07 1.21E-07 1.21E-07
P 4.47E-03 1.11E-04 0.00E+00 4.23E-03 8.82E-02 0.00E+00 0.00E+00
P 6.56E-05 1.18E-08 8.07E+00 1.70E-04 3.55E-03 5.71E-03 5.71E-03
P 6.83E+00 | 1.17E-03 5.82E+00 5.70E-02 1.19E+00 4.85E+02 4.85E+02
P 1.34E-01 8.48E-03 8.58E-01 5.12E-03 1.07E-01 1.85E+01 1.85E+01
P 5.77€-01 3.95E-02 5.50E+00 7.81E02 1.63E+00 7.02E+01 7.02E+01
P 2.22E-03 1.04E02 5.15E+00 9.65E-02 2.01E+00 3.82E+02 3.82E+02
Zr-93 P 1.27E-02 | 1.40E-01 3.61E+01 3.72E+00 | ©.42E+00 2.10E+02 2.10E+02
crud (per canister)
Co-60 {crud) | 1.56E+01 | 6.37E+00 2.68E+02 1.23E+02 | 7.70E+02 1.76E+03 1.76E+03
|Fe-55 (crud) | 9.85E+01 | 4.01E+01 1.69E+03 7.73E+02 | 4.85E+03 1.11E+04 1.11E+04
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DOE SNF per Canister Source Term and Dose Calculations.xis

Release Fractions !
Total
Release | HEPA Filter
Material Type ARF RF Fraction LPF
stable metal/ intact
G 03 1.0 3.00E-01 1.0
P 2.00E-04 -| 4.00E-03 8.00E-07 3.00E-04
[o3 2.00E-04 1.0 2.00E-04 1.0
stable metal/not intact .
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
[¢] 5.00E-03 1.0 5.00E-03 |. 1.0
non-metalintact
G 0.3 1.0 0.3 1.0
P 2.25E-04 1.0 2.25E-04 3.00E-04
[} 2.25E-04 1.0 2.25E-04 1.0
non-metal/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 04 2.00E-03 3.00E-04
[+ 5.00E-03 - 1.0 5.00E-03 1.0
otherfintact
G 0.3 1.0 0.3 1.0
P 1.00E-03 1.0 1.00E-03 3.00E-04
[ 1.00E-03 1.0 1.00E-03 1.0
other/not intact
G 0.3 1.0 0.3 1.0
P 5.00E-03 0.4 2.00E-03 3.00E-04
o] 5.00E-03 1.0 5.00E-03 1.0
crud
crud 1.0 0.3 3.00E-01 3.00E-04
N REACTOR [147]
other
not intact
Release Fractions Used in this Calculation

G 0.3 1.0 0.3 1.0
P 5.00E-03 4.00E-01 2.00E-03 3.00E-04
[ 5.00E-03 1.00E+00 | 5.00E-03 1.00E+00

crud 1.0 0.3 0.3 3.00E-04

breathing rate 3.33E-04 |[m*3/s]
gound level dispersion factor
distance [m] |x/Q [sec/m*3]

5000 4 68E-05 {99.5% worst-sector

3.70E+12|unit conversion factor
SviBq to rem/Ci
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DOE SNF per Canister Source Term and Dose Calculations.xls

Inhalation DCFs

nhalation DCF s [ov/Bq)

Isotopes gonads breast lungs red marrow | bone surface thyroid remainder sffective skin
AC-227 3.86E-04 6.86E-08 1.54E-03 2.57E-03 3.21E-02 3.50E-08 1.47E-03 1.81E-03 0.00E+00
Am-241 3.25E-05 2.67E-09 1.84E-05 1.74E-04 2.17E-03 1.60E-09 7.826-05 1.20E-04 0.00E+00
Am-242m 3.21E-05 1.38E-09 4.20E-06 1.60E-04 2.12E-03 5.64E-10 7.48E-05 1.16E-04 0.00E+00
Am-243 3.26E-05 1.52E-08 1.78E-05 1.73E-04 2.17E-03 8.20E-09 7.74E05 1.19E-04 0.00E+00
C-14 5.64E-10 5.84E-10 584E-10 5.84E-10 5.64E-10 5.64E-10 5.64E-10 5.64E-10 0.00E+00
Cd-113m 3.32E-08 3.32E-08 4.09E07 3.32E-08 3.32E08 3.32E08 1,.30E-06 4 13E07 0.00E+00
Cl-36 5.04E-10 5.04E-10 4 56E-08 6.04E-10 5.04E-10 5.04E-10 5.36E-10 5.03E-09 0.00E+00
Cm-242 5.70E-07 9.44E-10 1.55E-05 3.90E-06 4.87E-05 9.41E-10 2.45E-08 4.67E-08 0.00E+00
Cm-243 207E-05 6.20E-09 1.04E-05 1.18E-04° 1.47E-03 3.83E-09 5.76E-05 8.30E-05 0.00E+00
Cm-244 1.56E-05 1.04E-09 1.93E-05 9.38E-05 17603 1.01E-08 4.78E-05 6.70E-05 0.00E+00
Cm-245 3.37E-05 6.69E-09 1.80E-05 1.79E-04 2.24E03 3.68E-08 7.96E05 1.23E-04 0.00E+00
Cm-246 3.34E-05 4.00E-09 1.82E05 1.76E-04 2.22E03 2.26E-09 7.94E05 1.22E-04 0,00E+00
Cm-247 3.07E05 2.23E08 1.67€-05 1.63E-04 2.04E03 1.45E-08 7.30E-05 1.12E-04 0.00E+00
Co60 4.76E-08 1.84E-08 345E-07 1.726-08 1.35E08 1.62E-08 3.60E-08 591E-08 0.00E+00
Cs-134 1.30E-08 1.08E-08 1.18E-08 1.16E-08 1.10E-08 1.11E-08 1.39E-08 1.25E-08 0.00E+00
Cs-135 1.20E-09 1.20E-09 1.41E-08 1.20E-00 1.20E-09 1.20E-09 1.20E-09 1.23E-09 0.00E+00
Cs-137 8.76E-08 7.84E-09 8.82E-09 8.30E-00 7.84E-09 7.93E-08 9.12E09 8.63E-00 0.00E+00
Eu-154 1.17E-08 1.55E-08 7.92E-08 1.06E-07 5.23E-07 7.14E-09 1.13E07 7.73E-08 0.00E+00
Eu-155 3.56E-10 6.14E-10 119E-08 1.43E-08 1.62E-07 2.40E-10 1.11E-08 1.12E-08 0.00E+00
Fe-55 5.23E-10 5.09E-10 1.06E-09 5.17E-10 5.14E-10 542E-10 1.21E09 7.26E-10 0.00E+00
H-3 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 1.73E-11 0.00E+00
129 8.69E-11 2.09E-10 3.14E-10 1.40E-10 1.38E-10 1.66E-08 1.16E-10 4.60E-08 0.00E+00
Kr-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00
Nb-83m 4.18E-10 4.36E-11 6.45E-08 2.85E-10 7.43E-10 3.04E-11 3.95E-10 7.90E-09 0.00E+00
Nb-84 4.76E-09 2.24E08 7.48E07 2.26E-08 1.97E-08 2.29E08 4.45E-08 112607 0.00E+00
Ni59 3.59E-10 3.46E-10 1.20E-09 3.54E-10 3.51E-10 3.77E-10 3.63E-10 3.58E-10 0.00E+00
Ni-63 8.22E-10 8.22E-10 3.07E-08 8.22E-10 8.22E-10 B.22E-10 8.59E-10 8.39E-10 0.00E+00
Np-237 2.96E-05 1.69E-08 1.61E05 2.862E-04 3.27E03 1.34E08 2.34E05 1.46E-04 0.00E+00
Pa-231 6.00E-09 8.79E-00 7.47E-04 8.97E-04 8.70E-03 7.64E-09 2.87E-07 3.47E-04 0.00E+00
Pb-210 3.18E-07 3.186-07 3A8E07 3.75E-08 5.47E-05 3.18ED07 4.60E-08 3.67E-08 0.00E+00
Pd-107 9.45E-13 9.45E-13 2.85E-08 5.11E12 1.36E-11 9.45E-13 2.15E-10 3.45E-09 0.00E+00
Pm147 1.68E-14 3.60E-14 7.74E-08 8.16E-09 1.02E07 1.88E-14 5.89E-09 1.06E-08 0.00E+00
Pu-238 2.80E-05 1.00E-09 3.20E-04 1,52E-04 1.90E-03 9.62E-10 7.02E-05 1.06E-04 0.00E+00
Pu-239 3.18E05 B.22E-10 3.23E-04 1.69E-04 211E03 9.03E-10 7.56E-05 1.16E04 0.00E+00
Pu-240 3.18E-05 8.51E-10 3.23E-04 1.69E-04 2.11E-03 9.05E-10 7.56E-05 1.16E-04 0.00E+00
Pu-241 8.82E-07 3.06E-11 3.18E06 3.36E-06 4.20E05 1.24E-11 1.31E-06 2.23E-06 0.00E+00
Pu-242 3.02E-05 9.45E-10 3.07E04 1.861E-04 2.01E-03 8.79E-10 7.18E-05 1.11E-04 0.00E+00
Ra-226 1.02E-07 1.02E-07 1.61E-05 6.64E-07 7.50E-08 1.02E07 1.07E07 2.32E-08 0.00E+00
Ra-228 1.83E07 1.84E-07 7.22E-08 7.38E-07 6.51E-08 1.83E-07 1.87E07 1.29E-06 0.00E+00
Ru-106 1.38E-08 1.37E08 1.04E08 1.37E-08 1.37E08 1.37E-08 1.69E-08 1.20E-07 0.00E+00
Sb-125 3.80E-10 4.16E-10 2.47E-08 6.45E-10 2.73E-09 3.24E-10 1.45E-09 3.30E-09 0.00E+00
Se-79 6.79E-10 6.79E-10 9.81E-08 6.79E-10 6.79E-10 6.79E-10 4.24E00 2.66E-00 0.00E+00
Sm-147 0.00E+00 0.00E+00 7.62E-06 2.75E05 3.44E-04 0.00E+00 1.89E-05 2.02E-05 0.00E+00
|Sm-151 4.03E-14 1.48E-13 3.26E-09 1.10E-08 1.38E07 1.32E-14 7.51E00 8.10E-09 0.00E+00
Sn-126 1.43E-08 141608 1.51E-07 5.62E-08 1.18E-07 1.31E08 1.76E-08 2.60E-08 0.00E+00
Sr-90 2.64E-09 2.64E-09 2.86E-06 3.36E-07 7.27E07 2.84E09 5.73E-08 3.51E-07 6.00E+00
Tc-89 4.52E-11 4.52E-11 1.67€-08 4.52E-11 4.52E-11 1.21E-08" 6.26E-10 2.25E-09 0.00E+00
[Th-228 2.76E-06 2.76E-08 1.89E-03 1.15E03 1,43E02 2.76E-08 7.05E-08 5.80E-04 0.00E+00

) Th-230 4.08E-07 4.08E07 3.00E-04 1.73E-04 2.16E-03 4.08E-07 1.06E-06 8.80E-05 0.00E+00

Th-232 7.62E07 7.72E-07 D.40E-04 8.93E-04 T11E-02 7.44E-07 1.676-08 4.43E-04 0.00E+00

0232 8.00E-08 8.06E-08 1.48E-03 4.06E-08 8.42E05 7.85E-08 3.11E-00 1.78E-04 0.00E+00

U233 2.54E-08 2.54E08 3.04E-04 712E-07 112E05 2.54E-08 9.40E-07 3.68E-05 0.00E+00

U-234 2.50E-08 2.50E-08 2 98E-04 6.98E07 1.09E05 2 50E-08 0.26E07 3.58E-05 0.00E+00

U235 2.37E08 2.38E08 2.76E-04 6.58E-07 1.01E-05 2.37E08 8.50E-07 3.32E-05 0.00E+00

Iﬁas 2.37E08 2.37E-08 2.82E-04 6.60E-07 1.04E-05 2.37E08 8.77E-07 3.38E-05 0.00E+00

U-238 2.23E08 2.23E-08 2.66E-04 6.58E-07 9.786E-08 2.22E-08 B8.226-07 3.20E05 0.00E+00

. Zr-83 2.18E-11 4.68E-11 B.72E-08 1.776-07 2.18E-08 1.74E-11 1.73E-10 8.67E-08 0.00E+00

crud .

Co-60 4.76E-09 1.84E-08 3.45E07 1.72E-08 1.35E-08 1.62E-08 3.60E-08 5.51E-08 0.00E+00

[Fe55 5.23E-10 5.00E-10 1.06E-09 5.17€-10 5.14E-10 5.42E-10 1.21E-09 7.26E-10 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls

Air Submersion DCFs °

2ir submersion DCFS [Sv/Bq mAas]
gonads breast lungs red marrow | bone surface id remainder effective skin
3.75E-17 4.45E17 3.38E-17 2.94E-17 1.04E-16 3.65E-17 3.18E-17 3.74E-17 3.26E-16
8.58E-16 1.07E-15 6.74E-16 5.21E-16 2.87E-15 7.83E-16 6.34E-16 8.18E-16 1.28E-15
3.80E-17 8.01E-17 1.72E-17 1.72E17 7.94E-17 2.95E-17 1.84E-17 3A7E17 1.36E-16
2.19E-15 2.61E-15 1.92E-15 1.55E-15 747E-15 2.09E-15 1.79E-15 218E-15 2.75E15
2.509E-19 3.52E-19 153E-19 1.21E-19 7.06E-19 2.19E-19 1.54E-19 2.24E-19 2.43E-16
7A7E-18 8.76E-18 5,93E-18 5.01E-18 2.10E-17 6.76E-18 5.63E-18 8.04E18 8.48E-15
2.24E17 2.66E-17 2.02E-17 1.81E-17 5,63E-17 2A9E-17 1.92E-17 2.23E-17 147E-14
7.83E-18 1.48E-17 1.13E-18 1.80E-18 1.06E-17 4.91E-18 2.27E-18 5.69E-18 4.20E17
5.77E-15 6.68E-15 5.50E-15 5.00E-15 1.50E-14 5.76E-15 5.19E-15 5.88E-15 8.78E-15
8.90E-18 1.33E-17 7.08E-19 1.46E-18 8.82E-18 4.10E-18 1.81E-18 491E-18 391617
3.88E-15 4.55E-15 3.63E-15 347E-15 1.18E-14 3.84E-15 3.40E-15 3.06E-15 5.36E-15
6.24E-18 1.20E17 7.00E-19 135618 | B8.17E-18 3.82E-18 1.67E-18 4.46E-18 349E-17
1.47E-14 1.68E-14 144E-14 1.38E-14 2.83E-14 149E-14 1.38E-14 1.50E-14 1.70E-14
1.23E-13 1,39E-13 1.24E-13 1.23E-13 1.78E-13 1.27E-13 1.20E-13 1.26E-13 1.45E-13
7.40E-14 8.43E-14 7.37E-14 7.19E-14 1.20E-13 7.57E-14 7.06E-14 7.57E-14 9.45E-14
6.28E-19 8.23E-19 4.19E-18 3.34E-19 1.81E-18 5.50E-19 4.09E-19 5.65E-19 | . 9.06E-16
2.67E-14 3.05E-14 2.66E-14 2.58E-14 4.38E-14 2.73E-14 2.54E-14 2.73E-14 4.39E-14
8.00E-14 6.81E-14 5.89E-14 5.87€-14 9.43E-14 8.15E-14 5.75E-14 6.14E-14 8.29E-14
2.49E-15 2.95E-15 2.22E-15 1.85E-15 8.00E-15 2.41E-15 2.07E-15 2.40E-15 3.30E-15
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 2.75E-18 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3,31E-10 0.00E+00
4.83E-18 6.66E-16 2.14E-16 1.64E-16 TA0E-15 3.86E-16 2.30E-16 3.80E-18 1.10E-15
117E-16 1.34E-16 1.14E-16 1.09E-16 2.20E-16 1.18E-16 1.08E-16 1.19E-18 1.32E-14
6.33E-18 1.31E-17 2.55E-19 1.18E-18 6.92E-18 3.43E-18 1.36E-18 4.44E-18 4.28E-17
7.54E-14 8.57E-14 7.51E-14 7.34E-14 1.19E-13 7.72E-14 7.19E-14 7.70E-14 8.52E-14
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
D.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.04E-15 1.26E-15 9.02E-16 7.60E-18 3.20E-15 9.84E-16 8,50E-18 1.03E-15 1.54E-15
1.71E-15 1.99E-15 1.62E-15 152615 | 3.64E-15 1.70E-15 1.54E-15 1.72E-15 2.44E-15
6.19E-17 8.18E-17 4.25E-17 3.44E-17 1.95E-16 5.42E-17 4.09E-17 5.64E-17 1.28E-16
0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.48E-19 9.56E-19 5.45E-19 4.46E-19 2.18E-18 8.75E-19 5.26E-19 6.93E-19 8.11E-16
8.56E-18 1.27E-7 1.08E-18 1,.68E-18 9.30E-18 4.01E18 1.99E-18 4.88E-18 4.00E-17
4.84E-18 7.55E-18 3.85E-18 2.67E-18 9.47E-18 3.88E-18 2.86E-18 4,234E-18 1.86E-17
6.36E-18 1.23E-17 1.09E-18 1.65E-18 9.26E-18 3.82E-18 1.96E-18 4.75E-18 3.92E-17
7.19E-20 8.67E-20 B.48E-20 5.63E-20 2.19E-18 6.98E-20 6.09E-20 7.25E-20 117E-19
5.34E-18 1.03E-17 |  B.60E-19 1.43E-18 7.90E-18 3.32E-18 1.68E-18 4.01E-18 3.27TEAT
3.08E-16 3.54E-16 2.95E-16 2.70E-16 7.95E-16 3.00E-16 2.79E-18 3.15E-16 4.70E-16
Ra-228 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 1.01E-14 1.16E-14 1.01E-14 9.75E-15 1.79E-14 1.03E-14 9.63E-15 1.04E-14 1.09E-13
Sb-125 1.96E-14 2.27E-14 1.95E-14 1.87€-14 3.53E-14 201E-14 1.86E-14 2.02E-14 2.65E-14
Se-70 3.47E-19 4.67E-19 2.11E-19 1.67E-19 9.60E-19 2.96E-19 2.10E-19 3.03E-18 3.71E-16
Sm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00
Sm-151 5.20E-20 B8.80E-20 7.08E-21 1.13E-20 7.09E-20 3.58E-20 1.49E-20 3.61E-20 1.90E-19
Sn-128 7.54E-14 8.62E-14 7.48E-14 7.22E-14 1.31E-13 7.60E-14 7.14E-14 7.71E-14 1.31E-13
Sr-60 7.78E-18 9.49E-18 6.44E-18 5.44E-18 2.28E-17 7.33E-18 6.11E-18 7.53E-18 9.20E-15
Tc-09 1.74E-18 2.20E-18 1.20E-18 1.05E-18 BATE18 157E-18 1.24E-18 1.62E-18 2.74E-15
Th-229 3.77E-15 4.42E15 3.50E-15 3.03E-15 1.15E-14 3.70E-15 3.27E-15 3.83E-15 5.41E-15
Th-230 1.80E-17 2.38E-17 1.43E-17 1.22E-17 5.20E-17 1.63E-17 1.37E-17 1.74E-17 451E-17
Th-232 0.34E-18 1.36E-17 6.37E-18 5.52E-18 2.60E-17 7.90E-18 6.34E-18 8.79E-18 3.44E-17
U-232 1.55E-17 2.32E47 0.84E-18 8.99E-18 3.86E-17 1.20E-17 1.00E-17 1.42E-17 5.92E-17
U233 1.66E-17 2.22E17 1.35E-17 1.24E-17 3.12E-17 1.55E-17 13117 1.63E-17 457617
U-234 B.79E-18 1.44E-17 4.38E-18 4,20E-18 1.99E-17 B.69E.7 % 4.80E-48 7.83E-18 4.25E-17
U-235 7.05E-15 8.11E-15 6.75E-15 6.15E-15 1.84E-14 7.05E-10 6.3/5-18 7.206-15 8.84E-15
U-236 8.10E-18 1A0E-17 2.18E-18 2.33E-18 1.19E-17 4.19E-18 2.70E-18 5.01E-18 3.57E-17
U-238 4.30E-18 | B.54E-18 9.96E-19 1.24E-18 7.40E-18 2.72E-18 1.51E-18 341E-18 291E-17
Zr-93 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
crud .
Co-60 1.23E-13 1.38E-13 1.24E-13 1.23E-13 1.78E-13 1.276-13 1,20E-13 1.26E-13 1.45E-13
[Fe55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xls , ST Calc-no HEPAs .

Source Term Calculations HEPA fiftlers?[no
N REACTOR {147]
other not intact
- Totat SCUrts Tenm | Respirabls Sourcs |
Curies (entire finv= [Ci] released to the | Term [Ci] released to
Isotope fuel intentory) i 1/nCan ARF RF LPF environment the environment
Ac-227 1.03E-02 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.65E-07 1.06E-07
Am-241 2.80E+05 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 7.18E4+00 2.88E+00
Am-242m 7.96E+00 5.13E-03 | 5.00E-03 [ 4.00E-01 | 1.00E+00 2.04E-04 8.17E-05
Am-243 4.10E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.05E-03 4.21E-04
C-14 3.63E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 9.31E-03 3.73E-03
Cd-113m 0.00E+00 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
CI-38 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Cm-242 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 * 0.00E+00
Cm-243 ’ 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Cm-244 2.44E+03 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 6.25E-02 2.50E-02
Cm-245 5.13E-01 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.31E-05 5.26E-06
Cm-248 8.79E-02 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.74E-08 8.97E-07
Cm-247 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Co-80 4.75E+02 5.136-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.226-02 4.87E-03
Cs-134 1.863E+02 5.13E-03 | 5.00E-03 [ 1.00E+00 | 1.00E+00 4.18E-03 4.18E-03
Cs-135 4.00E+01 5.13E-03 | 5.00E-03 | 1.00E+00 | 1.00E+00 1.03E-03 1.03E-03
Cs-137 5.34E+06 5.13E-03 | 5.00E-03 | 1.00E+00 | 1.00E+00 1.37E+02 1.37E+02
u-154 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Eu-155 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Fe-65 0.00E+00 §.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0,00E+00
H-3 1.03E+04 5.13E-03 | 3.00E-01 | 1.00E+00 | 1.00E+00 1.59E+01 1.59E+01
1-120 3.20E+00 5.13E-03 | 3.00E-01 | 1.00E+00 | 1.00E+00 5.06E-03 5.08E-03
Kr-85 1.53E+05 5.136-03 | 3.00E-01 | 1.00E+00 | 1.00E+00 2.35E+02 2.35E+02
Nb-83m 4.54E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.16E-02 4.66E-03
Nh-84 8.71E-05 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.72E-08 8.89E-10
Ni-59 2.03E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.22E-04 2.09E-04
Ni-83 2.21E+03 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.66E-02 2.28E-02
Np-237 3.87E+01 5.13E-03 | 5.00E-03 | 4,00E-01 | 1.00E+00 9.93E-04 3.97E-04
Pa-231 1.38E-02 5,13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.54E.07 1.41E07
Pb-210 7.52E-08 5,13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.93E-12 7.71E-13
Pd-107 7.46E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.91E-04 7.65E-05
Pm-147 0.00E+00 5.136-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
Pu-238 6.37E+04 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.63E+00 6.53E-01
Pu-239 1.23E+05 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.15E+00 1.28E+00
Pu-240 7.18E+04 5.13E-03 | 5.00€-03 | 4.00E-01 | 1.00E+00 1.84E+00 7.37E-01
Pu-241 2.08E+08 5.13E-03 | 5.00E-03 [ 4.00E-01 | 1.00E+00 5.28E+01 2:11E+01
Pu-242 3.46E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 8.87E-04 3.55E-04
Ra-228 1,15E-03 5.13E-03 | 5.00E-03 [ 4.00E-01 | 1.00E+00 2.95E-08 1.18E08
Ra-228 1.03E-08 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.63E-11 1.05E-11
Ru-106 - 3.16E-01 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 8.11E-06 3.24E-08
1Sb-125 0.00E+00 5.13E03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 0.00E+00
| ISe-79 4.48E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.15E-03 4.60E-04
; |Sm-147 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 " 0.00E+00 0.00E+00
ISm-151 8.55E+04 6.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.19E+00 8.77E-01
Sn-126 7.83E+01 5.13E-03 | 5.00E-03 | 400E-01 | 1.00E+00 2.01E-03 8.03E-04
Sr-90 4.03E+08 5,13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.03E+02 4.14E+01
Tc-99 1.51E+03 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.86E-02 1.54E-02
Th-229 0.31E-08 5.13E03 | 5.00E03 | 4.00E-01 | 1.00E+00 2 39E-10 9.56E-11
Th-230 1.02E-03 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 2.62E-08 1.05€-08
Th-232 1.21E07 5.13E03 | 5.00E-03 | 4.00E-01 | 1.00E+00 3.09E-12 1.24E-12
U-232 0.00E+00 513E03 | 5.00E-03 | 4.00E-01 | 1.00E+00 0.00E+00 © 0.00E+00
U-233 5.71E-03 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.46E-07 5.86E-08
U-234 4 85E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.24E-02 4.98E-03
U-235 1.85E+01 6.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 4.75E-04 1.90E-04
i:U-238 7.02E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 1.80E-03 7.20E-04
U-238 3.82E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 9.79E-03 . 3.91E-03
Z2r-93 2.10E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 1.00E+00 5.39E-03 2.16E-03
crud (per canister)
Co-80 (crud) | 1.76E+03 1 1.00E+00 | 3.00E-01 | 1.00E+00 1.76E+03 5.28E+02
Fe55(crud) | 1.11E+04 1 1.00E+00 | 3.00E-01 | 1.00E+00 1.11E+04 3.33E+03
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DOE SNF per Canister Source Term and Dose Calculations.xls

[Source Term Calculations HEPA fitters? yes
N REACTOR [147])
other not intact Y .
oA SuuTE Term | Respirable Soures |
[Ci] released to the | Term [Ci] released
isotape Curies 1/nCan ARF RF LPF environment to the environment
Ac-227 1.03E-02 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.94E-11 3.18E-11
Am-241 2.80E+05 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.16E03 8.63E-04
Am-242m 7.96E+HI0 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 6.13E-08 2.45E-08
[Am-243 410E+01_| 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E04 3.16E-07 1.26E-07
C-14 3.63E+02 5.13E-03 | 5.00E03 | 4.00E-01 | 3.00E-04 2.79E-08 1.12E-08
Cd-113m 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Ci-36 0.00E+00 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Cm-242 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Cm-243 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Cm-244 2.44E+03 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.87E-05 7.50E08
Cm-245 5.13E-01 5.13E-03 | 5.00E-03 | 4.00E-01 [ 3.00E-04 3.94E-09 1.58E-08
Cm-248 8.79E-02 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 5.23E-10 2.09E-10
Cm-247 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Co-680 4.75E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.65E-08 1.46E-08
Cs-134 1.63E+02 5.13E-03 | 5.00E-03 | 1.00E+00 | 1.00E+00 4.19E-03 4.19E-03
Cs-135 4.00E+01 5.13E-03 | 5.00E-03 | 1.00E+00 [ 1.00E+00 1.03E-03 1.03E-03
Cs-137 5.34E+06 | 5.13E-03 | 5.00E-03 | 1.00E+00 | 1.00E+00 1.37E+02 1.37E+02
Eu-154 0.00E+00 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Eu-155 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
1.03E+04 | 5.13E-03 | 3.00E-01 | 1.00E+00 | 1.00E+00 1.59E+01 1.59E+01
3.20E+00 5.13E-03 | 3.00E-01 | 1.00E+00 [ 1.00E+00 5.08E-03 5.06E-03
1.53E+05 5.13E-03 | 3.00E-01 | 1.00E+00 [ 1.00E+00 2.35E+02 2.36E+02
4.54E+02 513E-03 | 500E-03 | 4.00E-01 | 3.00E-04 3.49E-06 1.40E-06
6.71E-05 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 5.16E-13 2.07E-13
2.03E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E04 1.57E07 8.26E-08
2.21E+03 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.70E-05 8.79E-068
3.87E+01 5.13E-03 | 5.00E-03 | 4.00E01 | 3.00E04 2.98E-07 1.19E-07
1.38E-02 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.06E-10 4.24E-11
7.52E-08 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 5.78E-18 2.31E-18
Pd-107 7.48E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 5.74E-08 2.30E-08
Pm-147 0.00E+00 5.13E-03 | 5.00E-03 [ 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Pu-238 6.37E+04 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 4.90E-04 1.96E-04
Pu-239 1.23E+05 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E04 9.46E-04 3.78E-04
Pu-240 7.18E+04 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 5.53E-04 2.21E04
Pu-241 2.08E+06 5.13E-03 | 5.00E-03 [ 4.00E-01 | 3.00E-04 1.58E-02 8.33E-03
Pu-242 3.4BE+01 5.13E-03 | 5.60E-03 | 4.00E-01 | 3.00E-04 2.66E-07 1.06E-07
Ra-2268 1.15E-03 5.138-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 8.84E-12 3.54E-12
Ra-228 1.03E-08 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.90E-15 3.16E-15
Ru-106 3.16E-01 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 243E-09 9.73E-10
Sb-125 0.00E+00 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
Se-79 4.48E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 345607 1.38E-07
Sm-147 0.00E+00 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-D4 0.00E+00 0.00E+00
Sm-151 8.55E+04 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 6.58E-04 2.63E-04
Sn-126 7.83E+01 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E04 6.02E-07 241E07
Sr-80 4.03E+06 | 5.13E-03 | 5.00E-03 | 4.00E-D1 | 3.00E-04 3.10E-02 1.24E-02
Tc-89 1.51E+03 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.16E-05 4.63E-08
Th-229 9.31E-06 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 7.16E-14 287E-14
Th-230 1.02E-03 5.13e-03 | 5.00E-03 | 4.00E-01 | 3.00E-D4 7.85E-12 3.14E-12
Th-232 1.21E07 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00ED4 0.28E-16 3.71E-16
U-232 0.00E+00 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 0.00E+00 0.00E+00
U-233 5.71E-03 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 4.30E-11 1.76E-11
U-234 4.85E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 3.73E-08 1.49E-06
U-235 1.85E+01 5,13E-03 | 5.00E-03 | 4.00E-01 | 3.00E04 1.42E07 5.69E-08
U-238 7.02E+01 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 5.40E-07 2.16E07
U-238 3.82E+02 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 2.04E06 1.17E-08
Zr-53 2.10E+02 | 5.13E-03 | 5.00E-03 | 4.00E-01 | 3.00E-04 1.62E-08 8.47E-07
crud (per canister)
Co80 (crud) | 1.76E+03 1 1.00E+00 | 3.00E-01 | 3.00E-04 5.28E-01 1.58E-01
Fe55 (crud) | 1.11E+04 1 1.00E+00 [ 3.00E-01 | 3.00E-04 3.33E+00 9.96E-01
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DOE SNF per Canister Source Term and Dose Calculations.xis Air Submersion Doses - no HEPAs

[NREACTOR[147] ] [ NoHEPAs | [ ] ] I
other not intact__ | ] [ [ | i I
alr submersion doses [rem]
gonads breast lungs ‘red marow | bone surface thyroid remainder effective skin
1.72E-16 2.04E-15 1.55E-156 1.35E-15 4.75E-15 1.867E-15 1.46E-15 1.72E-15 1.51E-14
1.07E-08 1.33E-08 8.39E-07 B8.49E-07 3.57E-08 9.76E-07 7.90E-07 1.02E-06 1.59E-08
1.34E-12 2.13e-12 8.08E-13 8.08E-13 2.81E-12 1.04E-12 6.86E-13 1.12E-12 4.81E-12
3.99E-10 4.76E-10 3.50E-10 2.82E-10 1.36E-09 3.81E-10 3.26E-10 3.97E-10 5.01E-10
4.18E-13 5.88E-13 247E-13 1.95E-13 1.14E-12 3.53E-13 2.48E-13 3.61E-13 3.92E-10

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00_|
0.00E+00 0.00E+00 0.00E+00 0.00E+00 Q.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+30
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 | 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00 0.00E+00

7.47E-11 1.44E-10 7.66E-12 1.58E-11 0.54E-11 4.53E-11 1.96E-11 5.31E-11 4.23E-10
§.83E-12 1.04E-11 8.2BE-12 7.22E-12 2.60E-11 8.74E-12 7.74E-12 0.01E-12 1.22E-11
1.B8E-15 3.82E-15 2.11E-16 3.07E-16 2.46E-15 1.156-15 5.04E-16 1.35E-15 1.05E-14
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 59E-07 2.83607 2.61E-07 2.50E-07 3.75E-07 2.68E07 2 53E-07 2.66E07 3.06E-07
5.36E-08 8.11E-08 5.34E08 5.21E-08 8.70E-08 5.49E-08 5.12E-08 5.40E-08 6.85E-08
112E-13 1.46E-13 7.44E-14 5.93E-14 3.21E-13 9.77E-14 7.26E-14 1.00E-13 1.61E-10
6.33E04 7.23E-04 8.29E04 6.13E-04 1.04E-03 6.47E-04 8.02E-04 647604 1.04E-03

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0,00E+00 7.56E-00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.10E-10 0.00E+00

4.23E-10 5.83E-10 1.87E-10 1.44E-10 §.63E-10 3.38E-10 2.01E-10 3.33E-10 9.63E-10
4.77E-06 5.46E-06 4.64E-08 4.44E-08 8.96E-08 4.81E06 4.44E06 4.85E-00 5.36E-04
1.28E-11 2.64E-11 5.14E-13 2.38E-12 1.40E-11 6.92E-12 2.74E-12 8.05E-12 8.63E-11
2.25E-14 2.55E-14 2.24E14 2.19E-14 3.55E-14 2.30E-14 2.14E-14 2.30E-14 2.54E-14
0.00E+00 G.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.79E-10 217E-10 | . 1.55E-10 1.32E-10 5.50E-10 1.71E-10 1.46E-10 1.776-10 2.65E-10
1.05E-13 1.22613 9.92E-14 9.31E-14 2.23E13 1.04E-13 9.43E-14 1.05E-13 149E-13
2.07E-20 2.73E-20 1.42E-20 1.05E-20 6.51E-20 1.816-20 1.37E-20 1.88E-20 3.27E-20
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+060 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.85E-09 3.59E-09 3.00E-10 4.756-10 . 2:03E09 1.13E09 5.63E-10 1.36E-09 1.16E-08
2.64E-00 412609 1.45E-09 1.46E-09 5.176-00 212600 1.56E-09 2.32E00 . 1.02E-08
2.03E-09 3.92E09 3.40E-10 5.26E-10 295609 1.25E-09 6.25E-10 1.52E-09 1.25E-08
6.57E-10 7.92E-10 5.02E-10 5.14E-10 2.00E09 6.36E-10 5.56E-10 8.62E-10 1.07E-09
8.20E-13 1.58E-12 1.4DE-13 2.20E-13 12112 5.10E-13 2.58E-13 8.16E-13 5.02E-12
1.57E-15 1.81E-15 1.51E-15 1.38E-15 4.06E-15 1.58E-15 1.42E-15 1.61E-15 2.44E-15
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.42E-11 1.63E-11 1.42E-11 1.37E-11 241E-11 1.456-11 T.36E-11 146E-11 1.536-10
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
B.91E-14 9.30E-14 3.20E-14 3.32E-14 1.91E-13 5.50E-14 3.18E-14 6.03E-14 7.30E-11
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.97E-11 3.34E-11 2.60E-12 4.20€E-12 2.80E-11 1.36E-11 5.66E-12 1.37E-11 7.22E-11
2.62E-08 2.90E08 2.60E-08 251E08 4.55E-08 2.67E08 2.48E-08 2.68E-06 4.54E-08
1.30E-07 1.70E-07 115607 9.756-08 4.08E-07 131607 1.05E-07 1.356-07 1.65E-04
1.16E-11 1.47E-11 8.63E-12 7.026-12 3.46E-11 1.05E-11 8.20E-12 1.08E-11 1.83E-08
1.56E-18 1.83E-16 1.45E-16 1.25E-16 4.75E-16 1.53E-16 1.356-16 1.58E-16 2.24E-16
B.16E-17 1.08E-16 6.48E-17 5.53E-17 2.40E-16 7.30E-17 6.21E-17 7.89E-17 2.04E-16
5.01E-21 7.20E-21 3.41E-21 2.98E-21 1.38E-20 4,23E-21 3.40E-21 4.67E-21 1.84E-20
0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.20E-16 5.63E-16 3.42E-16 3.156-16 1.05E-15 3.93E-16 3.32E-16 2143E-16 1.16E-15
1.86E-11 3.10E-11 9.43E-12 9.05E-12 4.28E-11 1.44E-11 1.03E-11 1.64E-11 8.15E-11
5.79E-10 6.66E-10 5.55E-10 5.05E-10 1.51E-09 5.79E-10 5.23E-10 5.92E-10 7.10E-10
1.90E-12 343E-12 6.80E-13 7.27E-13 3.71E12 1.31E-12 B.42E-13 1.56E-12 TIIE-11
743E-12 1.45E-11 1.69E-12 2.10E-12 1.25E-11 3.61E-12 2.56E-12 5.78E-12 4.93E-11
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 G.00E+00 0.00E+00
crud
Co-60 (crud) 3.756-02 4.24E02 3.78E-02 3.75E-02 5.42E-02 3.87E02 3.66E-02 3.84E-02 4.42E02
Fe-55 (crud) 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
total 3.81E02 4.31E-02 3.84E-02 3.81E02 5.53E-02 3.94E-02 3.72E-02 3.91E-02 4.59E-02
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DOE SNF per Canister Source Term and Dose Calculations.xls Inhalation Doses - HEPAs |

[N REACTOR [147) | [ HEPAs | | 1 T T T
other notintact” | 1 { | | | | |
inhalation doses [rem]
gonads breast lungs red mammow | bone surface thyroid remainder effective skin
Ac-227 7.25E-10 1.22E-13 2.82E-08 4.71E-09 5.88E-08 6.58E-14 2.69E-09 3.32E-09 0.00E+00
Am-241 1.62E-03 1.33E-07 9.16E-04 8.66E-03 1.08E-01 7.96E08 3.89E-03 5.97E-03 0.00E+00
Am-242m 4.54E-08 1.95E-12 5.04E-00 2.39E-07 3.00E-06 7.97E-13 1.06E-07 1.63E-07 0.00E+00
Am-243 237E-07 1.11E-10 1.30E-07 1.26E-06 1.58E-05 6.04E-11 5.64E-07 8.66E-07 0,00E+00
C-14 3.84E-11 3.64E-11 3.84E-11 3.84E-11 3.84E-11 3.64E-11 3.64E-11 3.84E-11 0,00E+00
Cd-113m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00
CI-36 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-243 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00
Cm-244 6.88E-06 4.50E-10 8.35E-06 4.06E-05 5.06E-04 4.37E-10 2.07E-05 2.00E-05 0.00E+00
Cm-245 3.07E-08 6.09E-13 1.84E-09 1.63E-08 2.04E07 3.35E-13 7.24E-09 1.12E-08 0.00E+00
Cm-248 “4.03E-10 4.82E-14 2.18E-10 2.15E09 2.68E-08 2.72E-14 9.57E-10 1.47€-08 0.00E+00
Cm-247 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 4.01E-10 1.55E-08 2.51E-08 1.45E-09 1.14E-09 1.36E-08 3.03E-09 4.08E-09 0.00E+00
Cs-134 3.14E-08 2.61E-08 2.85E-08 2.85E-08 2.65E-08 2.68E-06 3.35E-08 3.02E-08 0.00E+00
Cs-135 7.10E-08 7.10E-08 8.34E-08 7.10E-08 7.10E-08 7.10E-08 7.10E08 7.28E-08 0.00E+00
Cs-137 6.92E-02 6.20E-02 8.97E-02 6.56E-02 6.28E-02 6.27E-02 7.21E02 8.82E-02 0.00E+00
Eu-154 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Eu-156 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H3 1.58E-05 158E-05 1.58E-05 1.58E05 1.58E-05 1.58E-05 1.58E-05 1.58E05 0.00E+00
120 2.53E-08 6.10E-08 0.16E-08 4.08E-08 4.02E-08 4.55E-04 3.44E-08 1.37E-05 0.00E+00
Kr-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-83m 3.35E-11 3.51E-12 5.20E09 2.30E-11 5.60E-11 2.45E-12 3A8E-11 6.36E-10 0.00E+00
Nb-84 5.67E-17 2.67E-18 8.91E-15 2.69E-16 2.35E-16 2.64E-16 5.30E-18 1.33E-15 0.00E+00
-[Ni58 1.30E-12 1.25E-12 4.33E-12 1.28E-12 1.276-12 1.36E-12 1.31E-12 1.20E-12 0.00E+00
INFE3 3.22E-10 3.22E-10 1.20E-09 3.22E-10 3.22E-10 3.22E-10 3.36E-10 3.20E-10 0.00E+00
Np-237 2.03E07 1.16E-10 1.11E-07 1.80E-08 2.25E-05 9.21E-11 1.61E07 1.00E-06 0.00E+00
Pa-231 1.69E-14 2.15E-14 1.83E-09 1.71E-08 2.13E-08 1.87E-14 7.02E-13 8.40E-10 0.00E+00
Pb-210 4.24E-18 4.24E-18 4.24E-18 5.00E-17 7.30E-18 4.24E-18 6.26E-17 4.90E-17 0.00E+00
Pd-107 1.25E-15 1.25E-15 3.77E-11 8.76E-15 1.80E-14 1.25E-15 2.85E-13 4.57E-12 0.00E+00
Pm-147 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 3.16E-04 1.13E-08 3.62E-03 1.72E-03 2.15E-02 1.00E-08 7.93E-04 1.20E-03 0.00E+00
6.94E-04 2.01E08 7.05E-03 3.60E-03 4.60E-02 1.97E-08 1.65E-03 2.53E-03 0.00E+00
4.05E-04 1.21E-08 4.12E-03 2 15E-03 2.69E-02 1.15E-08 9.64E-04 1.48E-03 0.00E+00
2.49E-04 1.12E-08 1.16E-03 1.23E03 1.53E-02 4.53E09 4.78E-04 8.14E-04 0.00E+00
1.85E-07 5.80E-12 1.88E-08 0.88E-07 1.23605 5.40E-12 4.41E07 8.81E-07 0.00E+00
2.08E-14 2.08E-14 3.28E-12 1.35E-13 1.65E-12 2.08E-14 2.18E-14 4.73E-13 0.00E+00
3.33E-17 3.35E-17 1.32E-15 1.34E-16 1.19E-15 3.33E-17 3AE-17 2.35E-16 0.00E+00
7.74E-13 7.68E-13 5,83E-11 7.68E-13 7.68E-13 7.68E-13 0.48E-13 7.24E-12 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.40E-12 5.40E-12 7.80E-11 5.40E-12 5.40E-12 6.40E-12 3.37E-11 212E-11 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.12E-13 2.28E-12 4.95E-08 1.67E-07 2.09E-08 200E-13 1.14E07 1.23E07 | 0.00E+00
1.86E-10 1.86E-10 2.10E-09 7.81E-10 1.64E-09 1.82E-10 2.45E-10 3.74E-10 0.00E+00
1.89E-06 1.80E-06 2.05E-03 241E04 5.20E-04 1.80E-06 4.10E-06 2.51E-04 0.00E+00
1.21E-11 1.21E-11 4,4BE-08 1.21E-1 1.21E-11 3.23E-10 1.67€-10 6.01E-10 §.00E+00
4.56E-15 4.56E-15 3.20E-12 1.90E-12 2.36E-11 4.58E-15 1.16E-14 9.50E-13 0.00E+00
7.39E-14 7.39E-14 5.43E-11 313611 3.81E-10 739E-14 | 1.90E-13 1.59E-11 0.00E+00
1.63E-17 1.65E-17 201E-14 1.81E-14 2.38E-13 1.50E-17 4.00E-17 9.49E-15 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.57E-14 257614 3.08E-10 7.22E-13 114E-11 257E-14 9.53E-13 3.71E-11 0.00E+00
2.15E-09 2.15E-09 2.56E-05 6.01E08 9.38E-07 2.15E-09 7.97E-08 3.08E-06 0.00E+00
7.78E-11 7.82€-11 9.08E-07 2.16E-09 3.32E-08 7.78E-11 2.82E-09 1.09E-07 0.00E+00
2.95E-10 2.95E-10 3.51E-06 8.226-09 1.30E-07 2.95E-10 1.08E-08 34.22E07 0.00E+00
151E-00 1.51€E09 1.80E-05 4.48E-08 6.62E-07 1.50E-09 6.57E-08 2.17E-06 0.00E+00
8.14E-13 1.75E-12 3.25E-09 6.61E-09 8.14E-08 8.49E-13 8.46E-12 3.24E-09 0.00E+00
crud .
Co-60 (crud) 4.35E-05 1.68E-04 3.15E-03 157604 1.236-04 1.4B8E-04 3.29E04 5.40E-04 0.00E+00
Fe-55 (crud) 3.01E05 2.03E-05 6.11E-05 2.98E05 2.96E-05 3.12E-05 8.97E-05 4.18E-05 0.00E+00
total 7.26E-02 8.226-02 9.19E-02 8.35E-02 2.82E01 8.336-02 8.03E-02 8.11E02 0.00E+00
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DOE SNF per Canister Source Term and Dose Calculations.xis Air Submersion Doses - HEPAs

N REACTOR [147] { | HEPAs | | [ i {
cother notintact | i | | | | I
air submersion doses [rem]
gonads breast lungs red mamow | bone surface thyroid remainder effective skin
5.16E-19 6.12E-19 4.65€-19 4.05E-18 1.42E-18 6.02E-18 4.38E-19 5.15E-19 4.52E-18
3.21E-10 4.00E-10 2.52E-10 1.95E-10 1.07E-08 2.93E-10 2.37E-10 3.06E-10 4.78E-10
4.03E-16 6.38E-18 1.83E-18 1.83E-18 8.43E-16 3.13E-18 2.06E-16 3.36E-16 1.44E-15
1.20E-13 1.43E-13 1.05E-13 8.47E-14 4.08E-13 1.14E-13 9.78E-14 1.19E-13 1.50E-13
1.25E-16 1.70E-18 7.40E-17 5.85E-17 3.42E-18 1.06E-16 7.45E-17 1.08E-18 1.18E-13

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2.24E-14 4.32E-14 2.30E-15 4.74E-15 2,86E-14 1.36E-14 5.88E-15 1.56E-14 1.27E-13
2.65E-15 3.11E-15 2.48E-15 2.18E-15 8.08E-15 2.62E-15 2.32E-15 2.70E-15 3.66E-15
5.65E-19 1.09E-18 6.33E-20 1.22E-18 7.39E-19 3.46E-18 1.51E-18 4.04E-19 3.16E-18
0.00E+00 0.00E+00 0.00E+00 0.00E+G0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.78E-11 8.,79E-11 7.84E-11 7.78E-11 1.13E-10 8,03E-11 7.58E-11 7.97E-11 8.17E-11
5.36E-08 6.11E-08 5.34E-08 5.21E-08 8.70E-08 5.49E-08 51208 5.49E08 6.85E-08
1.12E-13 1.46E-13 7.44E-14 5.93E-14 3.21E-13 9.77E-14 7.26E-14 1.00E-13 1.61E-10
6.33E-04 7.23E-04 6.28E-04 6.13E-04 1.04E-03 6.47E-04 6.02E-04 8.47E-04 1.04E-03

0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.006+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -| 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 7.56E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.10E-10 0.00E+00

4.23E-10 5.83E-10 1.87E-10 1.44E-10 9.63E-10 3.38E-10 2.01E-10 3.33E-10 9.63E-10
4.776-06 5.46E-08 4.64E-06 4.44E-08 8.06E-06 . 4.81E06 4.44E06 4.85E-06 5.38E-04
3.83E-15 7.92E-15 164E-16 7.14E-16 4.19E-15 2.07E-15 8.23E-16 2.69E-15 2.50E-14
8.74E-18 7.66E-18 8.72E-18 6.56E-18 1.06E-17 6.00E-18 6.43E-18 6.50E-16 8.51E-18
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.37E-14 6.50E-14 4.65E-14 307614 | 1.65E-13 5.13E-14 4.39E-14 5.32E-14 7.95E-14
3.14E-17 3.66E-17 2.98E-17 2.79E617 6.89E-17 3A2E-17 2.83E-17 3.16E-17 4.48E-17
6.20E-24 8.10E-24 4.26E-24 3.14E-24 1.95E-23 5.43E-24 4.10E-24 5.65E-24 1.28E-23
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.56E-13 1.08E-12 8.99E-14 1.43E-13 7.80E-13 3.40E-13 1.60E-13 4.14E-13 347E-12
7.93E-13 1.24E-12 4.34E-13 4.37E13 1.55E-12 §.36E-13 4.69E-13 6.85E-13 3.05E-12
€.09E-13 1.18E12 T.04E-13 1.58E-13 8.88E-13 3.756-13 1.88E-13 4.55E-13 3.756-12
1.97E-13 2.38E-13 1.78E-13 1.54E-13 6.00E-13 1.91E-13 1.87E-13 1.99E-13 3.21E-13
2.46E-16 4.75E-16 447E17 8.50E-17 3.64E-16 1.53E-16 7.T4E17 1.85E-16 151E-15
4.72E-19 5.42E-19 4.52E-19 4.13E-19 1.22E-18 2.73E-19 4.27E-19 4.82E-19 7.33E-18
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.25E-15 4.88E-15 4.256-15 4.11E-15 7.24E-16 4.34E-15 4.06E-15 4.38E-15 4.59E-14
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.07E-17 2.79E-17 1.26E-17 B.97E-18 5.73E17 1.77E-17 1.256-17 1.81E-17 2.226-14
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.90E-15 1.00E-14 8.07E-16 1.29E-15 8.08E-15 4.08E-15 1.70-15 | 4.11E-15 2.16E-14
787E-12 8.08E-12 7.79E-12 7.59E-12 1.36E-11 8.02E-12 7TA5E-12 8.04E-12 1.36E-11
318E-11 5.10E-11 3.46E-11 202E-11 1.23E-10 3.94E-11 3.28E-11 4.05E-11 3.04E-08
3.49E-15 3.41E-15 2.59E-15 211E-15 1.04E-14 3.15E-16 2.49E-15 3.256-15 5.50E-12
4.68E-20 5.48E-20 4.34E-20 3.76E-20 1.43E-19 4.50E-20 4.06E-20 4.75E-20 6.71E-20
2.45E-20 3.24E-20 1.94E-20 1.86E-20 7.19E-20 2.22E-20 1.86E-20 2.37E-20 8.13E-20
1.50E-24 2.10E-24 1.02E-24 8.87E-25 4.18E-24 1.27E-24 1.02E-24 1.40E-24 5.53E-27
0.00E+00 0.00E+00 0.00E+00 0.00E+00 3 .00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E-
1.29E19 1.69E-19 1.03E-19 5.44E-20 3.14E-19 1.18E-19 9.97E-20 1.24E19 N
E.68E-15 9.30E-15 2.83E-15 2.71E-15 1.20E-14 4.32E-15 3.10E-15 4.93E15 275614
1.74E13 2.00E-13 1.66E-13 1.52E-13 4.54E-13 1.74E-13 1.57E-13 1.77E-13 213E-13
U238 5.71E-16 1.03E-15 Z.04E-16 2.18E-16 1.11E-15 3.02E-16 253616 4.69E-16 3.34E15
U-238 2.23E-15 4.34E-15 5.06E-16 6.30E-16 3.76E-15 1.38E-15 7.68E-16 1.73E-15 1.48E-14
; Zr63 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
: crud
: Co-60 (crud) 1.12E-05 1.27E-05 1.13E-05 1.12E05 1.63E-05 1.16E-05 1.10E-05 1.156-05 1.33E05
' Fe-55 (crud) 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
total 8.50E-04 7.41E-04 6.45E-04 6.20E-04 1.07E03 6.63E-04 6.17E-04 6.63E-04 1.50E-03
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DOE SNF per Canister Source Term and Dose Calculations.xls Final Results

N REACTOR [147]} other not intact No HEPAs

AIl
Inhalation | - - | Submersion| -
Dose@ |DoseTermi Dose @ |Dose Term :
, 5000 m for 5000 m for Dose Term for
i [rem} Regulation [rem) Regulation Regulation
Gonad T13E+01 3.81E-02
Breast [ 7.27E-01 4.31E-02
Lung 7.40E+01 3.84E-02
R Mamow 5.98E+01 3.81E-02
o B Surface 7.30E+02 |<CDE 5.53E-02
: Thyroid 6.67E-01 3.84E02
! i_Remainder 2.74E+01 3.72E-02 :
' }_Wpole Body 4 20E+01 |<CEDE 3.91E-02_[<DDE | 4.30E+01 |<IEDE=CEDE+DDE
Skin 0.00E+00 |<SKIN 4.59E-02 |<SKIN 3.50E-02 |<SKIN —
Eye Lens NA__ |<EYE NA~ |<EYE N/A__ |<EYE

7.30E+02 }<CDE + DDE

§ N REACTOR [147] other notintact HEPAs
AT
Inhalation Submersion
Dose @ |Dose Term| Dose @ |Dose Tem| Dose for
5000 m for 5000 m for Regulation Dose Term for
frem] Regulation [rem] Regulation frem] Regulation

Gonad 7.26E-02 6.50E-04
Breast 6.22E-02 7.41E-04
Lung 9.18E-02 6.45E-04
R Marrow 8.35E-02 6.29E-04
B Surface 2.82E01 |[<CDE 1.07E-03
Thyrold 6.33E-02 6.63E-04
Remainder 8.03E-02 6.17E-04
Whole Body 8.11E-02 |<CEDE 6.63E-04 [<DDE 8.186-02 |<IEDE=CEDE+DDE
Skin 0.00E+00 |<SKIN 1.59E-03 [<SKIN 1.59E-03 |<SKIN
Eye Lens NA <EYE N/A <EYE N/A <EYE

2.82E-01 _|<CDE + DDE
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DOE SNF per Canister Source Term and Dose Calculations.xis TEDE & CDE+DDE

N REACTOR [147] other not intact
offsite doses with no HEPAS [rem] offsite doses with HEPAs [rem]
bane surface bone surface CDE
isotope material type TEDE CDE +DDE TEDE +DDE
Ac-227 P - 1.11E-05 1.96E-04 3.32E-08 5.88E-08
Am-241 P 1.98E+01 3.60E+02 5.97E-03 1.08E-01
Am-242m P 5.42E-04 8.99E-03 1.63E-07 3.00E-08
Am-243 P 2.89E-03 5.27E-02 8.66E-07 1.58E-05
C-14 P 1.21E-07 1.21E-07 3.84E-11 3.64E-11
Cd-113m P 0.00E+00 0.00E+00 0.C0E+00 0.00E+00
Cl-36 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-242 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-243 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cm-244 P 9.66E-02 1.69E+00 2.90E-05 5.06E-04
Cm-245 P 3.73E-05 6.79E-04 1.12E-08 2.04E-07
Cm-248 P 4.90E-08 8.92E-05 1.47E09 268E-08
Cm-247 P 0.00E+D0 0.00E+00 0.00E+00 0.00E+00
Co-680 P 1.88E-05 4.06E-06 5,06E-08 1.22E-09
Cs-134 o} 3.07E-08 2.71E-06 3.07E-06 2.71E-08
Cs-135 o] 7.28E-08 7.10E-08 7.28E-08 7.10E-08
Cs-137 c 8.89E-02 8.34E-02 6.80E-02 6.34E-02
Eu-154 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Eu-155 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 G 1.58E-05 1.58E-05 1.58E-05 1.58€-05
-129 G 1.37E-05 4.06E-08 1.37E-05 4.06E-08
Kr-85 G 4.85E-06 4.85E-08 4.85E-06 4.95E-08
Nb-93m P 2.12E-06 2.00E-07 8.36E-10 5.99E-11
Nb-94 P 4.47E-12 8.05E-13 1.34E-15 2.42E-16
Ni-59 P 4.31E.09 4.22F08 1.20E-12 1.27E-12
Ni-83 P 1.10E-06 1.07E-08 3.29E-10 3.22E-10
Np-237 P 3.35E-03 7.49E-02 _1.00E-08 2.25E-05
Pa-231 P 2.83E-08 7.10E-05 8.49E-10 2.13E-08
Pb-210 P 1.83E-13 2.43E-12 | 4.90E-17 7.30E-16
Pd-107 P 1.52E-08 8.00E-11 4.57E-12 1.80E-14
Pm-147 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pu-238 P 3.99E+00 7.16E+01 1.20E-03 2 15E-02
Pu-239 P 8.44E+00 1.53E+02 2.53E-03 4.60E-02
Pu-240 P 4.83E+00 8.87E+01 1.48E-03 2.69E-02
Pu-241 P 2.71E+00 5.11E+01 8.14E-04 - 1.53E-02
Pu-242 P 2.27e-03 4.11E-02 8.81E-07 1.23E-05
Ra-226 P 1.58E-09 5.16E-09 4.73E-13 4.65E-12
Ra-228 P 7.83E-13 3.95E-12 2.35E-16 1.18E-15
Ru-106 P 241E08 2.58E-09 7.24E-12 7.73E-13
Sb-125 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Se-79 P 7.05E-08 1.80E-08 2.12E-11 5.40E-12
Sm-147 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sm-1561 P 4.10E-04 6.98E-03 1.23607 2.09E-08
Sn-128 P 1.27E-06 5.49E-08 3.82E-10 1.65E-09
Sr-80 P 8.38E-01 1.73E+00 2.51E-04 5.20E-04
Tc-29 P 2.00E-08 4.03E-08 6.01E-10 1.21E-11
Th-229 P 3.18E-09 7.87E-08 9.58E-13 2.38E-11
Th-230 P 5.31E-08 1.30E-08 1.59E-11 3.91E-10
Th-232 P 3.16E-11 7.92E-10 9.49E-15 2.38E-13
v 1J-232 P 0.00E+00 0.00E+00 0.00E+00 0.00E+00
’ -233 P 1.24E.07 3.78E-08 3.71E-11 1.14E-11
-234 P 1.03E-02 3.13E-03 3.08E-08 9.38E-07
U-235 P 3.63E-04 1.11E-04 1.09E-07 . 3.32e-08
U-238 P 1.41E03 4.326-04 4.22E07 1.30E07
U-238 P 7.22E-03 2.21E-03 2.17E-08 8.62E-07
2r-93 P 1.08E-05 2.71E-04 3.24E-09 8.14E-08
crud
Co-60 {crud) crud 1.84E+00 4.49E-01 5.51E-04 1.35E-04
Fe-65 (crud) crud 1.39E-01 9.87E-02 . 4.18E05 2.96E-05
total 4 .30E+01 7.30E+02 8.18E-02 2.82E-01
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DOE SNF per Canister Source Term and Dose Calculations.xIs _ Importance

N REACTOR [147)] other not intact
TEDE (no HEPAS)
| material type subtotal [rem] fraction of total [-]
! G 3.44E-05 8.00E-07
: P 4.09E+01 9.52E-01
: c 6.89E-02 1.60E-03
crud 1.98E+00 . 4.80E-02
total  4.30E+0% 1.00E+00
TEDE (HEPAs)
material type subtotal [rem] fraction of total [-]
G 3.44E-05 4.20E-04
P 1.23E-02 1.50E-01
o4 6.89E-02 8.42E-01
crud 5.93E-04 7.25E-03
total  8.18E-02 1.00E+00
bone surface CDE + DDE (no HEPAS)
material type subtotal [rem] fraction of total []
G 2.07E-05 2.84E-08
P 7.29E+02 9.99E-01
c 6.34E-02 8.69E-05
crud 5.48E-01 7.51E-04
total  7.30E+02 1.00E+00
bone surface COE + DDE (HEPAS)
material type subtotal [rem] fraction of total {-]
G 2.07E-05 7.34E05
P 2.18E-01 7.75E-01
[ 8.34E-02 2.25E-01
crud 1.64E-04 5.82E-04
total  2.82E0%1° 1.00E+00
]
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sorted fuels

DOE SNF Crud Calculations.xls
SOC | 5DC | SOC | ST Bare Fol
SNFID Fuel Name Matrix Fuel Condition | MTHM 2035 | 17X10 | 17X15 | 24X10 | 24X15| HIC | MCO | Fuel MTHM/can
497 |TRIGA (FLIP LEU-ll) TAIWAN [488 Non-Metals Tntact B3BE-02 | 1.80 | 000 | 0.00 | 0.00 { 0.00 | 0.00 | NO | 1.8000 | 466E-02
85 |TRIGA (FLIP LEU-1) MALAYSIA [497] Non-Metals ntact 466602 | 0.75 | 000 | 0.00 | 0.00 | 000 | 0.00 | NO | 07520 | 465602
470_|TRIGA (FUP LEU) BANGLADESH 470]. Non-Mefals ntact 4B1E-02 | 080 | 000 | 000 | 0.00 | 0.00 | 000 | NO | 08000 | 4.81E02
498 _[TRIGA (STD) PENN. STATE UNIV. [237] Non-Metals ntact S1BE02 | 0.00 | 1.17 | 000 | 000 | 0.00 | 0.00 | NO | 1.1689 | 4.43E02
348_|SPERT-J (209] Non-Melals Intact 422602 | 000 [ 000 { 0.00 | 0.00 | 1.00 | 0.00 | NO 0000 | 4.22602
86 _ |TRIGA (ALU Non-Metais intact 1.03E-01 | 000 | 248 | 0.00 | 0.00 | 000 | 0.00 | NO | 24800 | 4.13E02
409 _[TRIGA (STD) U OF IL [449] Non-Metals Tntact 401ED2_ | 0.00 | 084 .00 NO .8378__| 4.01E02
488_[ACRR ED CORE) [757] Nor-Metals Intaci B.74E01_| 16.86 | 0.00 NO | 188571 | 4.00E-02
237 Non-Metals Intac! 3B0E02 | 0.00 | 0.89 NO | G.8888 | 3.80602
1 Non-Metals Tntact 3.74E02_| 0.00 | 1.00 NO | 10000 | 3.74E-02
05 1 Non-Metais ntact 225601 _| 0.00 | 8.00 NO | 6.0000 | 3.74E02
T3 Non-Metals Intact 3.74E02_| 0.00 | 1.00 NO| 1.0000 | 3.74502
238 Non-Metais Intact 599601 | 0.00 | 16.00 NO | _18.0000 | 3.74E-02
760 Non-Metals Intact TA9EDZ | 0.00 | 200 NO | 20000 | 3.74E-02
72 Non-Metals Intact 3.74E02_| 0.00 | 1.00 | O. ] X X NO 0000 | 3.T4ED2
74 Non-Metals Intact 3.74E02 | 0.00 | 1.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO 0000 | 3.74E02 |
75 ‘Non-Metels intack 3.74ED2 | 000 | 100 | 0.00 | 6.00 [ 0.00 | 0.00 | NO 0060 | 3.74E-02
76 Non-Metais Tntact 749E02_| 000 | 200 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 20000 . 7T4E-02
77 Non-Metais ntact 1.12E01 | 0.00 | 3.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 30000 .74E-02
70 Non-Metails ntact 1.50E-01 | 000 | 400 | 0.00 | 0.00 | .00 | 0.00 | NO | 40000 | 3.74E02
Non-Metals ntact .00 X ]
Non-Metals Tntact .00
Non-Metals Intact .00
Non-Metals Tntact
NonWMetals Intact
Non-Mefals Intact
Non-Metals intact
KANSAS STATE UNIV [253] Non-Metsis Tnfact
} U OF TX AUSTIN [265] Nan-Metais intact
Non-Metais Intact
Non-Metals Intact
Non-Metals Intact
Non-Metais Intact
o Metols adt
PEACH BOTTOM UNIT | CORE W (171] Intact
Non s Intack
248 [TRIGA (S1D) HALY [470] N Intact
489 | TRIGA (STD) UNIV. OF CALIRVINE [264] Non-Metais intact
482 |TRIGA (STD Non-Metals Intact
489 _|TRIGA (STD) FINLAND [472] Non-Metsls Inact
490_[TRIGA (STO) SO_KOREA [464] Non-Metais ntact
Non-Metals intact
Non-Metals Intact
Non-Metals intack
Non-Metals intact
Metais tntact
Metal Tntact
Metal Tntact
Metals Intact
233 Metais Tntact
U HIGH LOADING) [728] Non-Metais Intact
TD) UNIV OF MARYLAND [264] jon-Metats Tntact

IX-3
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sorted fuels

DOE SNF Crud Calculations.xis
SOC | -snrrstsc-rsoc Bae|  #of
Fuel Name Matrix Fuel Condition | MTHM 2035 | 17X10 | 17X15 | 24x10 | 24x15| HIC_| MCO | Fuel | canisters | MTHM/can
SHIPPINGPORT PWR BLANKET [180] Non-Metals intact 181E02 | 000 | 0.00 | 0.00 1,00 | 0.00 | NO| 1.0000 | 1.81E02
U [240] Non-Metals Intact 160E02 | 000 | 0.40 | 0.00 0.00 | 0.00 | NO | 04044 | 1.60£02
TRIGA (FUIP LEUH) THAILAND [486] Non-Metals Intact 1.66E02 | 0.25 | 0.00 | 0.00 0.00 | 000 | NO| 02880 | 1.56E02
Non-Metals Intact 613E02 | 0.00 | 000 | 0.00 400 | 000 | NO | 40000 | 1.53E02
456] Non-Metals Intact 153602 | 000 | 0.53 | 0.00 000 | 000 [ NO | 05333 | 153602
SHIPPINGPORT PWR-C2-52 ]196] Non-Metals Ttact 3.02E01 | 2000 | 0.00 | 0.00 0.00 | 0.00 | NO | 200000 | 151E02
Non-Metals Totact 150E02 | 0.00 | 0.08 | 0.00 000 | 000 | NO | 00844 | 1.50£02
Non-Metals intact 149602 | 0.00 | 0.35 | 0.00 0.00 | 0.00 | NO 3511 | 1.40E02
240_|PATHFINDER (SUPERHEATER) [168] Non-Metals Intact S26E02 | 367 | 0.00 | 0.00 0.00 | 0.00_| NO| 35738 | 1.47E02
462 ML (1 Non-Metals Infact 5.06E-02 | 4.00 | 600 | 0.00 0.00 | 0.00 | NO | 4.0000 | 1.46E02
702 | TRIGA (FLIP) TEXAS ABM [241] Non-Metais intact 146E02 | 0.00 | 043 | 0.00 0.00 | 0.00 | NO | G4267 | 1.48E02
260_| TRIGA (ALUM) ARRR Non-Mistels Intact 145602 | 000 | 0.34 | 000 0.00 [ 000 | NO | 03378 | 145602
518 _|TRIGA (STD) U OF UTAH[281] Non-Metsis Intact 145602 | D00 | 038 | 6.00 0.00 | 0. NO | 03778 | 148602
447 _|TRIGA (STD) TEXAS AAM [258] Non-Metais Intact 143E02 | 0.00 | 0.38 | 0.00 .00 | 0.00 | NO | 03778 | 1.43E02
501_|TRIGA (STD) DOW [251] Non-Metais Intact 141E02 | 0.00 | 0.35 | 0.00 .00 | 000 | NO | 03467 | 141E02
354 _|TRIGA (STD) JAPAN [479] Non-Melals intact 140E02 | 000 | 032 | 0.00 00 | 0.00 | NO | 0324 | 1.40E02
468 _|TRIGA (STD) JAPAN (481) Non-Molais intact 1.38E02 | 0.00 | 0.32 | 000 | < 00 | 000 | NO| 03158 | 1.30E02
370 _|TRIGA (STD) INDONESIA [476] Non-Metals Intact 1.36E02_| 000 { 032 | 0.00 0.00 | 0.00 | NO | 03156 | 1.38E02
268_|TRIGA (ALUM) GERMANY [303] Non-Metals intact 1.34E02 | 000 | 032 | 0.00 000 | 000 | NO | 03166 | 1.34E402
493_|TRIGA (FLIP) WSU [243] Non-Metals Intact 1.33E02_| 0.00 | 0.35 | 0.00 0.00 | 0.00_| NO 3467 | 1.33E02
495_|TRIGA (ALUM) SO. KOREA Non-Metals intact 1.30E02 | 000 | 031 | 0.00 .00 | 0.00 | NO 3067 | 1.90E02
804 _|PEACH BOTTOM UNIT | CORE )l TESTS [206] Non-Metals intact 250E02 | 0.00 | 200 | 0.00 | O. .00 | 0.00 | NO | 20000 | 1.28E-02
281 _|TRI UM) [TALY [487] Non-Metals infact 127602 | 0.00 | 0.31 | 0.00 | 0.00 | 0.00 | 0.00 | NO | G311 .27E02 |
800 _|TRIGA (STD) [314] Non-Melals intact - 25E02 | 0.00 | 0.29 | 0.00 | 0.00 | 000 | 0.00 | NO | 02893 | 1.25-02
230 | TRIGA (ALUM) FINLAND [463] Non-Metels intact 24E02 | 0.00 | 0.31 | 0.00 | 0.00 | 000 | 0.00 | NO | 0.3087 | 1.24E02
242 M Non-Metals Intact 17E02 | 0.00 | 025 | 0.00 | 000 | 000 | 0.00 | NO| 02889 | 1.17602
™ s Intact 16E02_| 0.00 | 020 | 0.00 | 000 | 000 | 0.00 | NO | 0.2889 | 1.16E02
M Metals intedt L16E02 00 | 0.29 | 0.00 | 0.00 | 000 | 0.00 | NO | 02033 | 1.16E02
jon-Metais ntac 18E02 .00 | 0.30 | 000 | 0.00 | 000 | 0.00 | NO | 02078 6E-02
Nor-Metals ntact 22001 | 18.00 | D.00_| 0,00 | 000 | 0.00 | 0.00 19.0000_ | 1.16E02
Non-Metals ntact 16E02 | 000 | 030 | 0.00 | 0.00 | 000 | 000 | NO | 02678 | 1.16E02
Non-Melals Intact 111E02 | 000 | 0.28 | 0.00 | 0.00 | 0.00 | 000 | NO | 02622 | 1.11E02
Non-Melais Intact 1.00E02 | 0.00 | 0.26 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 0.2578 | 1.00€:02
Non-Metais intact 280E02 | 267 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 26667 | 1.08602
on-Metal intact 1.07E02 | 000 | 0.27 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 0.2667 | 1.07E-02
on-Metals Intact 1.07E02 | 0.00 | 0.28 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 0.2800 | 1.07E-02
Non-Metals Intact” 1.06E02 | 0.00 [ 0.25 | 0.00 | 0.00 | 0.00 | 000 | NO | 0.2489 | 1.08E-02
Non-Metals Intact 208E02 | 200 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 20000 | 1.04E02
Non-Metals Trtact 101E02 | 000 | 0.25 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 02480 | 1.01E02
Non-Metals Tntact 01E02 | 0.00 | 0.26 | 0.00 | 0.00 | 0.00 | 0.00 | NO| 02578 | 1.01E02
Non-Metals Intact 32E03 | 0.00 | 0.23 | 0.00 | 000 | 0.00 | 0.00 | NO| 02311 | 9.3203
Non-Metals intact 19E03 | 0.60 | 0.00 [ 0.00 | 6.00 | 0.00 | 0.00 | NO | 05000 | 8.19E-03
Non-Metals intact §17603 | 0.00 | 021 | 0.00 | 0.00 | 6.00 | 0.00 | NO | 02133 | 6.17E03
Non-Metals Intact 9.06E03 | 0.00 | 0.22 | 0.00 | 000 | 0.00 | 0.00 | NO | 0222 08E03
Non-Metals Tntact 736E-03 | 0.08 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO| 00788 | 7.36E-03 |
Non-Metals ntact 70BE03 | 0.00 | 0.00 | 0.00 | 000 | 1.00 | 0.00 | NO | 1.0000 | 7.06E03
Non-Metals ntect .BGE03 | 0.00 | 0.18 | 000 | 000 | 0.00 | 0.00 | NO | 0.1778 | 8.8603
Non-Metals ntact .27E03_| 0.00 | 045 | 0.00 | 000 | 0.00 | 000 | NO | 0.1467 | 6.27E03
Non-Melais et .99E03 | 0.00 | 0.48 | 0.00 | 0.00 | 0.00 | 000 | NO | 0.1556 | 5.99E-03
_Non-Metals Intact SB4E03 | 000 | 0.3 | D.00 | 0.00 | 0.00 | 0.00 | NO | 0.1333 | 584E03
Non-Metals intact 222602 | 454 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 45357 | 4.89€03
815 | TRIGA (STD 20/20) SOLVENIA [731] Non-Metals Intact 475603 | 007 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 00690 | 4.756-03
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sorted fuels

DOE SNF Crud Calcutations.xls
SOC 1 50C [ 30C Bare|  #of

Matrix Fuel Condition | MTHM 2035 | 17X10 | 17X15 | 24X10 | 24X15| HIC | MCO | Fusl | canisters | MTHWcan

Non-Metale X X NG | 0.1156 | 4.45€-03

Non-Metals NO | 58800 | 343E03

Non-Mataie NO | _0.0800 | 3.356-03

Non-Metais NO | 05000 | 3.07E03

Nor-Metais NO | 1.3333_| 2.98E:03
Non-Metais NO | 0.0667 | 288E03

Non-Metals NO | _o0.0667 2 87E-03

Metais NO | 6.1084  44E03
Metais NO | 1.0000 ) GBE.03

Non-Metais NO | 1.0000 { 202E-03

364_|TRIGA (STD) BRAZIL Non-Metais NO |_0.0400 | 1.72£03
236_| TRIGA (STD) REED COLLEGE {775] Non-Metois NO | 00400 | 1.71E-03
733_|TRIGA (FFCR) MNRC Non-Motais NO |_0.0733 | 1.70E-03
189_|TRIGA (FLIP) AUSTRIA [492] Non-Molais NO | 0.044% | 1.86E03
745 | TRIGA (FFCR) PENN. STATE UNIV. (815] Non-Motals NO | _0.0487 | 1.38E03
-{_196_|TRIGA (FLIF) [238] Non-Metais NO | 00311 | 1.19e00
168_|TRIGA (STD) GERMANY [#73] Non-Metais NO | 00222 | BOIED4
137 _|TRIGA (DAMAGED) SO. KOREA [619] Nonieteis NO | 0.0222 | 8.76E04
206 (FUP) TEXAS AAM - DAMAGED [844] Non-Metals X NO | 00222 | BOIE-04
165 |TRIGA (FFCR) U OF IL Non-Metals X NO | 0.0267 | 7.51E04
€0__|TRIGA (FUP) FFCR OSU702] Non-Mekals .00 NO | _0.0178 | 7.04E04
22| TRIGA (FFCR) ENGLAND Non-Metais .00 NO | 00267 | 6.41E04
340 FFCR) ZAIR Non-Metals .00 NO | 0.0267 | 0.386.04

90 |TRIGA (FUP FFCR) SO. KOREA Non-Metals .00 X NO | 00320 | 5.61E-04 ]
262 _|TRIGA KANSAS STATE UNIV [604] Non-Metals .00 00 | NO | 00133 | 6.13E-04
302_|ORR MIXED OXIDE [160)] Non-Metais 18 00 | NO | 0.1606 | 4.75604
207 |TRIGA (STD FFCR) S. KEOREA [734] Non-Metals .00 00 | NO | 00133 | 4.72E04
160_|TRIGA R) [318] Non-Metals .00 00 | 000 | NO| 00133 | 3.80E-04
408_|PNL MOX STAR 7 Non-Metals ¥ .00 | 0 . X 00 | 000 | NO 0000 | 348E.04
Z232_|TRIGA (STD) ANL-W [353] Non-Metals ntact 3.40E-04 00 | 0.01 | 000 | 0.00 | 0.00 | 000 | NO [ 00089 | 340604
88 _|TRIGA (FFCR) ITALY [730] Non-Metals ntact 318E04 | 000 | 001 | 0.00 | 0.00 | 0.00 | 0.00 { NO| 00133 | 318E04
194 Non-Metals ntack 314E02 .00 | 129.00| 0.00 | 0.00 | 0.00 | 0.00 | NO | 129.0000 | 24304
a2 Non-Metals Tntact 372602 | 0,00 |163.00] 0.00 | 000 | 0.00 | 0.00 | NO | 163.0000 | 2.28E-04
331 Non-Metals Intact 1.73E-04 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 00044 | 1.73E-04
Non-Melals intact 130604 | 000 | 0.00 | 0.00 | 0.00 | 1.00 | 0.00 | NO | 1.0000 | 1.39E04
Non-Metais Tntact 2.50E-04 | 000 | 0.00 | 0.00 | 0.00 | 200 | 0.00 | NO | 20000 | 1.25E-04

Non-Melals Intact 1.19E-04 | 005 | 000 | 0.00 .00 | 0.00 | 0.00 | NO | 0.0478_ | 1.19E-04 |
Non-Metals Tntact 6.00E0S | 0.00 | 0.00 | 0.00 | 0.00 | 1.00 | 0.00 | NO | 1.0000 | 6.00E-05

Non-Metals Tntact E50E05 | 000 | 0.00 | 0.00 | 0.00 | 1.00 | 0.00 | NO | 1.0000 | 5.50E0S |
Non-Metals Not Intact 1.86E+00 | 0.00 | 2.50 | 0,00 | 0.00 | 0.00 | 0.00 | NO | 2.5000 | 8.83E01
Non-Metais Not intact 1.26E+00 | 0.00 | 200 | 0.00 | 0,00 | 0.00 | 0.00 | NO | 20000 | 6.30E-01

Aetais Not intacl 463601 | 000 | 100 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 1.0000 | 4.63E41 |

Aelais Not intact B.78E01 | 200 | 000 | 000 | 0.00 | 0.00 | 0.00 | YES| 20000 | 4.38E01 |
Wotals Not Intact BEE+00 | 0.00 | 400 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 40000 | 415601

Non-Metais Not Intact 311E-01 | 0.00 | 100 | 000 | 0.00 | 0.00 | 0.00 | NO | 1.0000 1E-01 |
Non-Metals Not Imtact 2.00E01 | 1.00 | 000 | 000 | D00 | 0.00 | 0.00 | NO | 1.0000 2 90E-01
Non-Metals Not intact B.B5E-09 | 227 | 000 | 000 | 0.00 | 000 | 000 | NO | 22727 2 88E01
Non-Metals Not Intact B.16E+01 | 0.00 | 344.00] 0.00 | 0.00 | 0.00 | 0.00 | NO | 344.0000 | 2.37E-01
Non-Metsis Not Intect 200E03 | 0.00 | 1.00 | 000 | 0.00 | 0.00 | 0.00 | NO | 1.0000 | 2.00E01
Non-Melals Not intact 142E07 | 0.76 | 000 | 000 | 0.00 | 0.00 | 0.00 | NO L7500 | 1.42E-01
Non-Metais Not iract 252E01 | 167 | 000 | 000 | 000 | 000 | 000 | NO 8607 | 1.35€01
Non-Metals Not Intact 741602 | 000 | 0.00 | 0.60 | 0.00 | 1.00 | 0.00 | NO 0000 | 7.11E02
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sorted fuels

DOE SNF Crud Calculations.xls
v
BOC | SOC | SOC | SOC | Bare] o
SNFID Fuel Name Matrix Fuel Condition | MTHM 2035 | 17X10 | 17X15 | 24X10 | 24X15| HIC | MCO | Fuel MTHM/can
LWR COMMERCIAL FUEL [130] Not intact 6.30E02 | 000 | 0.00 | 0.00 | 0.00 | 1.00 | 000 | NO| 1.0000 | 6.38E-02
SST & ZR CLAD SNF [412] Not Infact 116E01 | 0.00 | 000 | 000 | 0.00 | 1.93 | 000 | NO| 19333 | 6.08E-02
Not intact 4.93E-02 | 000 | 000 | 000 | 0.00 | 1.00 | 0.00 | NO| 1.0000 | 4.93E02
Not Intact 3.02E-02 | 0.00 | 0.00 | 000 | 0.00 | 1.00 | 000 | NO | 10000 | 4.02E-02
Nof intact 388E02 | 0.00 | 000 { 000 | 0.00 | 1.00 | 0.00 | NO| 10000 | 3.68€-02
Not infact BO0JED2 | 0.00 | 1.32 { 000 | 0.00 | 0.00 | 000 | NO| 13168 89602
Nof intact 305602 | 0.00 | 000 | 000 | 0.00 | 100 | 0.00 [ NO [ 1.0000 0SE02
Not intact 1616400 | 0.00 | 5686 | 0.00 | 000 | 000 | 000 | NO | 56.8571 2 B4E-02
Not Intact 2.36E-02 | 000 | D00 | 0.00 | 0.00 | 1.00 { 0.00 | NO | 1.0000 2.36E02
Not bntact 2.30E-02_| 000 | 0.00 | 000 | 000 | 1.00 | 000 | NO | 10000 | 230E.02
Not intact 452E02 | 000 | 0.00 | 000 | 000 | 200 | 060 | NG| 20000 [ 2.26E-02
Not Intact 09E02 | 0.00 | 0.00 | 000 | 000 | 1.00 | 000 | NO 0000 | 209€-02
Nod Intact L06E02 | 0.00 | 0,00 | 0.00 | 000 | 100 | 000 | NO 0000 | 2.08E-02
| Not Irtact 04E-02 | 000 | 0.00 | 0.00 | 0.00 | 1.00 | 000 | NO | 10000 | 2.04E02
i Not Intact BAE02 | 0.00 | 0.00 | 000 | 000 | 1.00 | 000 | NO| 10000 | 168E-02
Not infact 196E02 | 0.00 | 000 | 000 | 0.00 | 1.00 | 000 | NO | 1.0000 | 1.96E-02
Not Intact 87E02 | 000 | 0,00 [ 0,00 | 000 | 100 [ 000 | NO | 10000 | 1.87E02
Not Intact G6.58E-02 | 000 | 4.04 .00 | 0.00 | 0.00 | 000 | NO | 4.0435 “63E02
. Not Intact 4.88E-02 .00 | 0.00 .00 | 0.00 [ 365 | 0.00 0 6500 33EL2
! . Not Intact 27TE02 .00 | 0.00 00 | 0.00 | 1.00 | 0.00 | NO 0000 Z7TE02
Not Intact 24E02 00 | 0.00 00 | 0.00 | 1.00 | 0.00 | NO 0000 | 124602
! Not jntact 3.85E02 .00 | 3.00 00 | 000 | 0.00 | 0.00 | NO 0000 22602
Not intact 19E-02 | 000 | 0.00 | 0,00 | 0.00 | 1.00 | 0.00 | NO | 1.0000 A9E-02
Not intect 145602 | 000 | 0.00 | 0.00 | 0.00 | 100 | 000 | NO| 1.0000 | 115602 |
Not Intact 113E-02 | 0.00 | 0.00 | 0.00 | 0.00 | 100 | 0.00 | NO 0000 | 1143E02 |
Not Intact 224ED2 | 200 | 000 | 0.00 | 000 | 000 | 000 | NO [ 20000 | 1.12602 |
Not iinct 9.38E-03_| 000 | 000 | 000 | 000 | 1.00 | 000 { NO 0000 | 6.38E-03
Not Intact B.04EG3 | 033 | 0.00 | 000 | 000 | 6.00 | 000 | NO | 0.3300 | B.04E03
Not intact 7.77E03 | 0.00 | 0.00 | 000 | 000 | 1.00 | 000 | NO| 10000 | 7.77E-03
Nof Intact 750E03 | 0.00 | 0.00 | 0.00 | 0.00 00 | 000 | NO | 10000 | 7.50E03
Nok Intact 77603 | 0.00 | 0.00 | 0.00 | 0.00 | 0.60 | 0.00 | NO | 0.6000 | 7.17e-03
Not Intact 7.95E03 | 0.00 | 0.00 | 0.00 | 0.00 00 | 000 | NO| 10000 | 7.15603
Not Infact 591602 | 0.00 | 0.00 | 000 | 000 | 8.73 | 0.00 8.7333_ | 6.77E-03
Not Intact B.35E03 | 000 | D00 | 0.00 | 000 | 1.00 | 0.00 | NO| 1.0000 | 635E03
Not Intact 1.98E-01 | 000 | 0.00 | 0.00 | 0.00 | 3200 | 000 | NO | 32.0000 | 6.23E03
Not Intact 6.09E03 | 000 | 0.00 | 0.00 | 000 | 100 | 000 | NO| 1.0000 | 8.09E03
Not Tntact B.O7EO3 | 000 | 000 [ 0.00 | 0.00 | 100 | 000 | NO| 10000 | 6.07€E03
Not intact 9.84E02 | 000 | 0.00 | 0.00 | 000 | 1693 | 000 | NO | 16.9250 | 581E03
Not intact 551E03 [ 0. 0.00 | 0.00 | 0.00 | 1.00 | 0.00 | NO | 1.0000 | 5.51E-03
Nok intact 540603 | 000 | 000 | 0.00 | 0.00 | 1.00
Not Infact 2.10E-02 | 000 | 0.00 | 0.00 | 0.00 | 4.00
Not intact 490ED3 | 000 | 000 | 0.00 | 0.00 | 1.00
Nok Itact 4.71E03 | 100 | 0.00 | 0.00 | 0.00 | 0.00
Not intad] 4.08E-03 | 000 | 0.00 | 0.00 | 0.00 | 1.00
Not intaci 4.04E03 | 100 | 000 | 0.00 | 0.00 | 0.00
Not intaci 4.00E-03 | 0.00 | 000 | 0.00 | 0.00 | 1.00
Not Intact 307E03 | 000 | 0.00 | 0.00 | 0.00 | 1.00
Not intact 785E-03 | 000 | 0.00 | 0.00 | 000 | 200
Not Intact 351EG3 | 0.00 | 0.00 { 000 | 000 | 1.00
Not Intact 334E03 | 036 | 0.00 | G.00 | 600 | 0.00
Nok Intact 4092E01 | 16533 000 | 0.00 | 000 | 0.00
FRR TARGET INDONESIA {872 Non-Motals Not 307E03 | 1.33 | 0.00 | 000 | 0.00_| 0.00
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DOE SNF Crud Calculations.xis

[SOC | SbC
SNFID Fual Name Matrix Fuel Condition | MTHM 2035 | 17X10 | 17X15 | 24X10 HIC
872 |CANDU SCRAP [387] Non-Metals Not Intact 266E-03 | 0.00 [ 0.00 | 000 1.00
HALDEN (NORWAY) SCRAP [391] Non-Metais Not Intact 264E-03 | 000 | 0.00 | 0.00 1.00
i Non-Metals Not Intact 442603 | 000 | 000 | 0.00 200
Non-Metals Not Inact 48E-03 | 000 | 0.00 | 0.00 1.00
Non-Metals Not Intact 263E03 | 000 | 000 [ 0.00 200
Nor-Metals Not intact 1.20E03 | 0.00 | 0.00 [ 0.00 1.00
Non-Metzle Not Intad 111EQ3 | 0.00 | 0.00 | 0.00 1.00
Non-Metals Not Intact 190603 | 000 | 0.00 | 0.00 1.00
Non-Metals Not intact 1.00E03 | 0.00 | 0.00 | 0.00 1.00 NO
Non-Metals Not Intact 90SE-04 | 0.00 | 000 | 0.00 1.00_| NO
Non-Metais Not Intact 64704 | 0.00 | 000 | 0.00 1.00 | NO
418 |ANL-MXOX (EBR-) [847) Non-Metals Not Intact 600E04 | 100 | 000 | 000 .00 _| NO
847 |SPSS {213 Non-Metals Not Intact 590E-04 | 0.00 | 0.00 | 0.00 .00 | NO
[ 213_|BMI(CPI38) {20 Non-Metais Not Intact 5.50E04 | 0.00 | 0.00 | 0.00 00 NO
20 _|A B. ROBINSON Non-Metals Not Infact 20E04 | 0.00 | 0.00 | 0.00 1.00 NO
99 |HEDL-ENG (EBRH Non-Metals Not Intact BOE-03 | 7.68 | 000 | 0.00 0.00 NO
845_|MISCELLANEOUS FUEL [351] Non-Metals Not Intact Y64E04 | 0.00 ) 0.00 | 000 1.00 NO
351_|APPR (AGE-2] Non-Mefals Not Intact 220E-04 | 003 | 000 | 0.00 i 0.00 | NO
5. ROBINSON (SCRAP) [384] Non-Metals Notlntact 1.90E04 | 000 | 000 | 0.00 | 1.00_| NO
L3[420] Non-Motals lot Intact 1.06E04 | 100 | 000 | 0.00 .60 NO
L MOX FUEL [414] Non-Metaia Not intact 208E-04 | 000 | 000 | 6.00 .00 NO
ACOCK & WILCOX SCRAP (18] Non-Metais Not Intact 762E05 | 033 | 000 | 0.00 9.00 NO
Non-Metals Not intacl 760E05_| 0.00 | 000 | 0.00 1.00 NO
Non-Metals Not Intact 6.80E-05 | 0.00 | 0.00 | 0.00 1.00_| NO
Non-Metais Not Intact 6.0EC5 | 000 | 0.00 | 0.00 00 NO
Non-Metals Not Intact S76E05 | 000 | 0.00 | 0.00 00 NO
Non-Metals Not Intact 300E05 | 0.00 | 0.00 | 0.00 00 NO
Non-Metals Not Intact 220E5 | 0.00 | 0.00 | 600 00 NO
Non-Metals Not intect 200E-05 | 0.00 | 000 | 0.00 1.00 NO
Non-Metais Not intact 00E06 | 1.00 | 0.00 | 0.00 | 0.00 NO
Other intact 4.16E+00 | 1.00 | 0.00 | 0.00 | 0,00 NO
Other ntact 6.06E+00 | 10.50 | 000 | 0.00 0.00 NO
= Other ntact 236E¥00 | 942 | 000 | 0.00 0.00 NO
772_{CORE FILTER [35] Other intact 218E-01 | 1.00 | 000 | 0.00 0.00 NO
802_|HWCTR {U-ZR) LEU [783] Other Inkact 5.33E-01 | 0.00 | 658 | 0.60 0.00 NO
35__|HWCIR (U METAL) LEU[113] Cther Intact 7.80E02_| 060 | 000 | 0.00 0.00 NO
113 _{HWCTR (UMETAL) LEU [78 Cther Intack 431E0Z | 004 | 000 | 0.00 0.00 NO
AFSP-1 & FSP-IR Ofther Intact 749E02 | 000 | 200 | 0.00 9.00 NO
Othar Intact 36BEDZ | 084 | 000 | 0.00 0.00 NO
Other nfact 312E02 | 0.16 | 0.00 | 0.00 0.0 NO
Other ntact S54E02 | 240 | 000 | 0.00 0.00 NO
Other ntact 357E+00 | 185.201 0,00 | 0.00 0.00 NQ
Other Tnftact 177602 | 0.78 | 0.00 | 0.00 0.00 NO
Other intact SGE-03 | 0.56 | 000 | 0.00 0,00 NO
383_|HWCTR DRIVER (U-ZR} HEU 117} Other intact B81E02 | 0.00 | 558 | 000 0.00 NO
117_[HWCTR (UMO) [118] Other intact 68E03 | 0.08 | 000 | 0.00 0.00 NO
308_|LAMPRE [306] Other Infact 74BE-03 | 0.00 | 0.00 | 0.00 200 NO
36__|CP-5 CONVERTER CYLINDER [36] Other infact 124E03_| 0.00 | 0.00 | 0,00 1.00 | 0 NO
Other intact 1.18E03 | 0.00 | 1.00 | 0.00 .00 NO
433_|EBR-H (U-METAL DE-CLAD) [438] Other Notintact | 1.68E+01 | 0.00 | 1.77 | 0.00 0.00 NO
Cther Not Intact 1156+03 | 000 | 0.00 | 0.00 0.00 NO
148_|NREACTOR [148] Other Notintact | 954E+02 | 0,00 | 0.00 | 0.00 | 0.00 NO
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DOE SNF Crud Calculations.xls . . sorted fuels

BOT | SOC | SbC Bare Fof
SNFID Fuel Name Matrix Fuel Condition | MTHM 2035 | 17X10 | 17X15 | 24x10 [ 24X15]| HIC | MCO | Fual | canisters | MTHM/can
198 _|SINGLE PASS REAGTOR FUEL [186] Other Not Intact 2.88E+00 | 000 | 0.00 | 0.00 | 000 | 0.00 | 0.86 | NO | 06579 | 288E+00
197 _|SINGLE PASS REACTOR FUEL [187] Other Not Intact 4.00EDT | 000 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.14 | NO | 0.1421 | 4.00E01
791_|HWCTR (U METAL) LEU [791] Other Nok Intact 4.36E-01 | 0.00 | 1.33 | 0.00 | 0.00 | 000 [ 000 | NO | 1.3333 | 3.28€-01 |
363_|TRU SCRAP SNF [368] Other Nk intact Z13E-09 | 0.00 | 000 | 0.00 | 0.00 | 1.00 | 6.00 | NO 0000 | 2.13E-01
770 |HWCTR (U METAL) LEU [770) Other Nt Intact 200E-01 | 000 | 108 | 0.00 | 0.00 | 000 | 0.00 | NO 0833 | 1.85E0%
780 |HWCTR (U METAL} LEU [750 Cther Not Intact 7A0EG2 | 0.00 | 002 | 006 | 0.00 | 0.00 | 000 | NO 9167 | 7.10E-02
42 [DOE TEST & EXPERIMENTAL [42] Gfher Not Intact 8.21E02 00 | 000 | 000 | D00 | 100 | 0.00 | NO 0000 | 8.21E-02
454 iFERMI CORE 1 & 2 (SECTIONED) [454] Other Not Intact 1.25E-01 60 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 56000 | 22302
453_|FERMI CORE 1 & 2 (DECLAD) [453] Other Not Intact 1.11E01 .58 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | NO | 556771 | 1.99E02
41__|DOE TEST [41 Other Not Intact 1.68E02 00 | 0.00 | 0.00 00 | 1.00 | 0.00 | NO | 1.0000 | 1.68E-02
208_[SPEG [ORME) [206] Other Not Intact 239E03 | 0.00 | 0.00 | 0.00 00 | 100 | 0.00 | NO | 10000 | 236E03
Other Not Intact 1.73E-03 00 | 0.00 | 0.00 00 | 1.00 | 0.00 | NO | 1.0000 RE)
360_|MISCELLANEOUS FUEL [369] Other Not Intact 240E-04 00 | 0.00 | 0.00 00 | 1.00 | 0.00 [ NO | 10000 | 2.40E04
715 _|MK-14 TARGET [71 Other Not tact 172604 00 | 0.00 | 0,00 00 | 000 | 0.00 | NO |- 1.0000 | 1.72E04
778_|AMERICIUM TARGETS Other Nof infact 744E05 | 000 | 0.00 | 0.00 | 0.00 | 1200 | 0.00 | NO | 120000 | 6.20E-06
112_|FRR PIN CLUSTER U33i2-L EU CANADA [660] Stable Metals Intact 323E+00 | 3.18 | 0.00 | 0.00 | 0.00 | 0,00 | 000 | NO | 38.1750 | 845602
660 |HWCIR 11 Stable Metals ntact 786E02 | 0.00 17 | 0.00 | 000 | 0,00 | 0.00 | NO | 0.1667 | 7.86E02
650 _|FRR PIN CLUSTER U3SI21EU SO. KOREA {656] Stable Metals intact 227E01 | 300 | 000 | 000 | 000 | 000 | 0.00 | NO | 30000 | 7.55€02
) [753] Stable Metals ntadl 1.03E01 | 1.78 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO [ 1.7778 | 578E02
[165] Stabla Metals ntact 5.20E-02 | 0.89 | 0.00 | 0.00 | 000 | 600 | 0.00 | NO | 0.8880 | 520E02
Stable Metals intact 11E+00 | 2302 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 230187 | 462602
S (U3S12 LEU) TURKEY [628] Stable Metais intach 5.81E-02 33 | 0.00 | 0.00 | 0.00 | 000 { 000 { NO | 13333_| 4.44E02
5 (U3SI2 LEU) ISRAEL [625] Stable Metais Intact 5.66E-02 29 | 000 | 0.00 | 000 | 0.00 | 000 [ NO | 12817 | 4.38E02
Stable Metals intact 712602 63 | 000 | 0.00 | 000 | 0.00 | 000 | NO | 1.62% | 4.38£02
Stable Metals Intact 1.026400 | 24.17 | 0.00 | 0.00 | 6.00 | 0.00 | 000 | NO | 24.1667 | 4.22602
Stable Metals nlact 137E01 | 338 | 0.00 | 000 | 0.00 | 000 [ 000 [ NO| 33750 [ 405602
Stable Metals ntact B.21E02 33 [ 0.00 | 000 | 0.00 | 0.00 | 000 | NO | 13333 | 3.91E-02
Stable Metals intact 1.08E071 | 296 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 29563 | 365602
Stable Metals ntact 280501 | 7.23 | 0.00 | 000 | 0.00 | 000 | 000 | NO | 7.7250 | 3.60E-02
Stable Metals infact 348602 | 0.06 | 000 | 0.00 | 0.00 | 0.00 | 000 | NO | 00583 | 3.48E-02
Stabis Mestais Intact 1.34E01 | 4.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | NO | #.0000 | 3.356-02
] Stable Metais Intact B.05E02 | 1.83 | 0.00 | 0,00 | 0.00 | 0.00 | 000 | NO | 18333 | 3.30E02
U3512 LEU) GERMANY [518] Stable Metais intact 132601 | 4,04 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | NO | 40417 | 3.28602
UALXLEV) JAPAN Stable Metais Intact 6.83E-01 | 21.08 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 21.0833 | 3.24E02
181 Stable Matais intact O09ED 338 | 0.00 | 000 | 0.00 | 000 | 0.00 | NO | 3.3750 | 32402
527 Stable Metais intact 549E02 | 1.71 | 0.00 | 000 | 000 { 0.00 | 0.00 | NO | 1.7083 | 321E02
519 _({FRR TUBES 2 LEU) DENMARK (269] Stable Metals Intact 443E01 | 1300 | 0.00 | 0.00 | 0.00 { 0.00 | 0.00 | NO | 13.0000 | 3.19E02
553 |FRR MTR-S (U3SIZ LEU) NETHERLANDS [510] Statle Metale Inact S6EE0G2 | 1.79 | 000 | 000 | 6.00 | 0.00 { 0.00 | NO | 1.7817 | 347602
673_|FRR MTR-S (U3SIZ LEU) CANADA [513] Stable Matals Intack 457E02 | 146 00 | 000 | 0.00 | 0.00 00 | NO | 14563 | 3.13E02
524_|FRR MTR-S (U3SI2 LEU) JAPAN [508] Stable Metals Intact $3E01 | 621 | 0.00 | 0.00 { 000 { 0.00 | 0.00 | NO 2083 | 311602
769_|UNIV OF VIRGINIA (LEU) [280] Stable Metals Intact 407E02 | 1.35 | 0.00 | 000 | 0,00 | 0.00 | 0.00 | NO 3750 | 28602
275 _|FRR MTR-S (U306-LEU) PERU [504] Stable Metals Tntact 29002 | 096 00 | 0.00 | 0.00 | 000 | 0,00 | NO 8583 | 200E02
U308-LEU) INDONESIA [502] Stable Metals Intack 1.86E01_| 6.88 00 | 0.00 | 0.00 | 600 | 0.00 [ NO 8750__| 2.70£02
(U3S12 LEU) SWEDEN [522] Stable Metals ntact 8.80E02 | 342 00 | 0.00 | 000 | 000 | 0.00 | NO | 34167 | 25702
U3SI2 LEU) GREECE (532 Stable Metals ntact 640ED2 | 258 | 0.00 | 0.00 | 000 | 000 | 000 | NO | 25833 | 248E02
FRR ASTRA (U3084.EU) AUSTRIA [556) Stable Metals ntact 244E02 | 058 | 000 | 0.00 | 000 | 000 | 0.00 | NO | 05833 | 244E02
Stable Metals ntact 8.08E02 | 333 | 0.00 | 0.00 | 000 | 000 | 0.00 | NO | 3.3333 | 242£02
Stable Metals mact 7.04E-02 | 292 [ 000 | 0.00 | 0.06 | 000 | 0.00 | NO 9187 | 241E02
Stable Metals Tntack 261ED2 | 1.08 | 000 | 0.00 | 0.00 | 0,00 | 0.00 | NO 0833 | 241E-02
Stabla Metals Intact 280E02 | 1.17 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | NO 1867 | 240E02
Stable Metals Intact 1.11E-01_| 487 | 0.00 00 | 0.00 | 0.00 | 0.00 | NO | 48667 | 23/E-02
Stable Metals Infact 230E02_| 0.75 | 0.00 G0 | 0.00 | 000 | 000 | NO | 0.7500 | 230€-02
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DOE SNF Crud Calculations.xls sorted fuels

Bare #ob
Fuel Name Matrix Fusl Condition | MTHM 2035 Fuel MTHM/can

Stable Metals Infact 447ED2 NO .
Stable Metals intact 265602 NO
Stable Metals intact 285602 NO
Stabla Metals intact 218802 NO
Stable Matals Intact 3.55E01 NO
Stable Metais Intact 2.72E+00 NG
Stabie Metals Intact 2.28E-02 NO
Stable Metals intact 653E01 NO
AEU) PORTUGAL [542) Stable Mefals intact 386E-02 NO
(UALXALEU) JAPAN [562] Stable Metais Tntect 84602 NO
J 14 Stable Mefals intact 3.80E-02 NO
STATE UNIVERSITY (U3SI12 LEU) [122) Stable Metais Intact 20202 NG
UALX HEU 45%) JAPAN Stable Metais intect 8.08E-02 X NO
MTR: U Stable Metais intact 2.86E-02 X NO
Steble Metals intact 3.54E02 ] NO
Stable Metais Itact 1.82602 0.00 NO
Stable Metais Infact 244E+00 X 0.00 ; NO
Stable Metals ract 19602 000 { 000 | 000 [ 0.00 | NO
Stablo Metals ntact 215602 000 | 0.00 | 0.00 | 0.00 | NO
Stable Metals ntact 1.68E:02 [ 0.00 | 000 | 000 [ 000 | NO
Stable Mefals | . Intact 9.43E01 0.00 [ 000 [ 0.00 [ 000 | NO
Stable Mefals intact 387E02 00 | 0.00 | 000 | 0.00 | NO
Stable Metals intact T49E01 00 | 0.00 | 0.00 | 000 | NO
JBES (U3ST2 LEU] GERMANY [074] Stable Metals Intact 182E02 00 | 0.00 | 0.00 | 0.00 | NO
JALX LEU) URAGUAY [557] Stable Metzla Intact 18IEDZ 00 | 0.00 | 0.00 | 0.00 [ NO
TR (UALX-LEU) PHILLIPPINES [558] Stable Moksls Intact 1.87E02 3.00 | 0.00 | 0.00 | 000 | NO
Stable Metsis Intact 380E02 .00 | 000 | 0.00 | 0.00 | NO
Stable Mebals Intact 1.75602 00 1000 | 000 | 000 | NO
Stable Metafs Tntact 98302 | 640 | 000 | 000 | 000 | 000 | 000 [ NO
Stable Metals intact 385E02 | 266 | 000 | 000 | 0.00 | 000 | 000 | NO
Stabla Metals Intact 426E01 | 26.43 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | NO
Stable Metals intact 6.21E01_| 61.25 | 0.00 | 0.00 | 6.00 | 0.00 | 000 | NO
Stabia Metais infact 21902 | 146 | 0.00 | 000 | 0.00 | 000 | 000 | NO
Stablo Metals Tntact 187602 | 1.25 | 0.00 | 000 | 0.00 | 000 | 0.00 | NO
Stabis Metais Intact 113601 | 7.80 | 0.00 | D00 | 0.00 | 000 | 0.00 | NO
Siabie Metais Intact 195602 | 138 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | NO
Stable Metals intsct 340E02 | 240 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO
FRR MTR-CYLINDER (UALX-MEU) JAPAN [562] Stable Mefals Intact 63202 | 383 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO
Stable Metals Intect 3B4E-02 | 265 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | NO
Stabie Metls Intact 256E02 | 200 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO
Stable Metals Intact 1.23E02 | 0.38 | 0.00 | .00 | 0.00 | 0.00 | 0.00 | NO
Stable Metals intact 110ED2 | 072 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO
Stable Metals Intact 1.06E02 | 0.33 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO
Stable ftact 565602 | 525 { 0.00 | 0.00 | 0.00 | 000 | 0.00 | NO
Stabie Metals nfact 226E01 | 21.00| 600 | 0.00 | 0.00 | 0.00 | 0.00 | NO
35] Statle Metals Intact 152E01 | 1417 | 0.00 | 000 | 0.00 | 000 | 000 | NO
TR-S (UALX-MEU) GERMANY [560] Stable Matais infact 280E0Z | 271 | 000 | 600 | 000 | 0.00 | 000 | NO
102] Stable Metals intact G34€02 | 600 | 000 | 000 | 000 | 000 { 0.00 | NO
789 TR-C (U3S12 LEU) GREECE [531) Stable Metals Intact 10302 | 0.75 | 000 | 000 | 0.00 | 000 | 0.00 | NO
T54IMIT [130) Stable Metals Tntact 191EO2 | 1.87 | 000 | 000 | 0.00 | 0.00 | 0.00 | NO
547 _|FRR PIN CLUSTER UALX HEU CANADA [663] Stabie Metais intact 324E02 | 328 | 000 | 0.00 | 000 [ 0.00 | 0.00 [ NO
[ 206 [TSR FUEL [270] Stable Metals intact G20E03 | 0.00 | 0.00 | 000 | 000 | 0.00 | 0.00 | NO
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sorted fuels

DOE SNF Crud Calculations.xls
SOCT S0C | SO | S0C Berg ol
SNFID Fuel Name Matrix Fuel Condltion | MTHM 2035 | 17X10 | 17X15 | 24X10 | 24X15] HIC | MCO | Fuel MTHMican
277 _|FRG-1 (U308 LEU) GERMANY [581 Stable MeGis ntact 8.64E03 | 0.29 | 0.00 | 000 | 0.00 | 0,00 | 0.00 | NO | 02017 | 864ED3
783 _| FRRMTR-C (3512 LEU) JAPAN [289 Stable Metals ntack 860503 | 0.71 | 0.00 | 0.00 | 000 | 000 | 0.00 | NO| 07083 | 8.60E03
276 [FRRMIRC (UALX-MEU) GERMANY [207] Stable Metals ntact ATEDS | 117 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | NO | 11667 | 786E03
562_|FRR TUBES -HEU) AUSTRALIA [584] Siable Metals ntact 3271602 | 423 | 0.00 | 0,00 | 0.00 | 000 | 000 | NO| 42250 | 773603
442 [JENA HEU 40%) SPAIN [7489] Stable Metals Titact 1.01E:02 | 1.33 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 13333 | 7.50E03
531 _[ORR i Stable Metals intact 212602 | 281 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 2.8058 | 7.57€-03 |
~176_|SAPHIR MEU D) [444] Stable Metals intact 35402 | 5.33 | 0.00 | 0.00 | 000 | 0.00 | 000 | NO | 53333 | 7.38E:03
568 |FRR MIR JAPAN [605] Stable Metais intact 9.18E03 | 1.25 | 0,00 | 0.00 | 0.00 | 0.00 | 0.00 | NO| 1.2500 | 7.34E-03
289 (S Y [228] Stable Metals Trtact 285602 | 0.00_| 0.00 | 0.00 | 0.00 | 400 | 000 | NO [ 40000 | 7.12603
805 _|BNL MEDICAL RX (BMRR) (21] Stable Metals Trtack 9.42E03 | 142 | 0.00 | 000 | 0.00 | 0.00 | 000 | NO | 14167 | 6.65€03
541 |FRRPIN CLUSTER UALX HEU CANADA [661] Stoble Melals Tntact 346602 | 563 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 56250 | 6.16£:03
708_[NIST {1 Stabla Metais Tntact A3E01 | 2444 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 244444 | 5.67E08
746 |FRRMTR-C (U3SI2 LEU) CANADA [617] Stable Melais Trttact 587603 | 033 | 000 | 0.00 | 0.00 | 0.00 | 000 | NO | 03333 | 567E03
135_|JMTR (JAPAN) [123] Stable Metais rtact 72602 | 296 | 0.00 | 0.00 | D00 | 000 | 0.00 | NO | 20583 | 582£03 |
MTR HEU) JAPAN (799] Stable Mets Infact ASE02 | 250 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 25000 | 580E-03 |
102 TUBES (UALX-HEU) GERMANY (655] Stable Metais Tntact 286E-02 | 500 | 0.00 | 000 | 0.00 | 000 | 0.00 | NO| 50000 | 578E-03 ]
540 _|FRR MTR-C (U30B-LEU) PERU [503] Stable Metsls intact 567603 | 025 | 000 | 0.00 | 0.60 | 0,00 | 0.00 | NO | 0.2500 | 5.07E03 |
138_[HIFAR (JALX-HEU) AUSTRALIA [845] Stable Metals intact 16902 | 3.00 | 0.0 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 20000 | 5.83£03
800 |HIFAR (JALX-HEU) AUSTRALIA [680] Stable Meotals Trtact 1.86502 | 300 ] 000 | 0.00 | 0,00 | 0.00 | 0.00 | NO | 3.0000 | 561E03
762_|ENEA (UALX HEU) [TALY (574] Stable Metals Intact 1.77602 | 3.19 | 0.00 | 0,00 | 000 | 0.00 | 600 | NO | 3104 | 555603
963 _|JMTR (UALX HEU) JAPAN [612] Stable Mebols intact 540603 | 058 | 000 | 0.00 | 0,00 | 0,00 | 0.00 | NO | 06833 | 548E-03
812_|MIT {800] Stable Melals infact 5.46E-03 | 053 | 000 | 0.0 | D00 | 0.00 | 0.00 [ NO | 05333 | 546E-03
- —|_L€m”m FRR Pl UALX HEU CANADA [662] Stable Metls intact 976602 | 1853 | 0,00 | 0,06 | 0.00 | 0.00 | 000 | NO | 188250 | 527603
48] Stable Metols ntact 513603 | 0.29 | 0.00 | 0.00 | 000 | 0.00 | 000 | NO | 02617 | 51303
Stable Metols Tntect 256602 | 5.00 | 0.00 | 0.00 | 000 | 0.00 | 000 | NO | 50000 [ 5.10E03_
Stablo Metals Tritact 5.01E-03 | 050 | 0.00 | 0,00 | 0,00 | 0.00 | 0.00 | NO | 05000 | 501E03
Siable Metais intact 8.81E03 | 181 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 18056 | 4.88E03
Stable Melais Tntact 569608 | 117 | 0,00 | 0.00 | 0.00 | 0.00 | 000 | NO | 1.1667 | 487608
Stable Metals ntact 8.04E03 | 165 | 000 | 0,00 | 0.00 | 0.00 | 0.00 | NO | 16500 | 487603
Stabie Metals Tntact 487603 | 020 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 0.2917 | 487E43
818_|FRRASTRA EU) AUSTRIA [739)] Stable Metais ntact 4.66E-03 | 0.58 | 0.00 | 0.00 | 0,00 | 0.00_| 000 { NO | 0.5833 | 4.86€-03
444 | ARNIFICFRIME MARK | Stablo Metals Tntact 1.12E-02 | 233 | 000 | 000 | 0.00 | 0.00 | 0.00 | NO | 2333 | 4.80E03
| 605 |FRR ASTRA (U3SI2 LEU) AUSTRIA [514] Stabia Metals ntact 48303 | 021 | 0.00 | 0.00 | 0.00 | 0,00 | 0,00 [ NO | 0.20863 | 463603
| 228 IGIRR Stable Metals Trtact 4A47E0G | 060 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 0.0044 | 4.47603
| 803 |FRM (UALX HEU 45%]) GERMANY {505] Stable Metais Tntact 46603 | 0.8 | .00 | 0,00 | 000 | 0.00 | 0.00 | NO | 0.3760 | 426603
481 _|BSR[31] Stable Metais Intact 7.00E-03 171 0.00 0.00 0.00 0.00 0.00 NO 1.7083 4.106-03
21_|DR-3 (UALX HEUNDENMARK) [796] Siable Metals intact 5.80E03 | 145 | 0.00 | 0.00 | 0,00 | 0.00 | I_‘o—.oo NO | 14500 | 4.00E03
840_|GENTR [§7] i Stable Metals Intact 388ED3 | 0.00 [ 000 | 000 | .00 | 1.00 | 6.00 | NO | 1.0000 | 3.86£03
87 _|FRRWMIR HEU) UK (650] Stable Metals Tntact 3.03E03 | 0.50 | 0.00 | 0,00 | 0,00 | 0.00 | 0.00 | NO | 05000 | 3.93E03
764 |FRR MTR-S (UALX-HEU) PORTUGAL Stable Metels Intact 392E03 | 092 | 000 [ 000 | 0,00 | 0.00 | 0.00 | NO | 08167 | 392603
808 _|FRRMTR-C (UALXLEU) PORTUGAL [540] Stable Metals Intact 3.91E03 | 0,38 | 0.00 | 0.00 | 0.00 | 6.00 | 0.00 | NO | 03750 | 381E03 |
€81 _|UNIV OF WASHINGTON [281] Stable Meatsls tntact 3.80E03 | 0.72 | 0.00 | 0.00 | 0.00 | 0,00 | 0.00 | NO | 0.7222 | 3.90E03 |
54 |OMEGA WEST (250) 408 - Stable Melais Intact 5.20E03 | 1.35 | 0.00 | 0.00 | 0,00 | 0.00 | 0.00 | NO | 13500 | 3.85603
123 _[FRRMYR-S (UALX-HEU) ARGENTINA [637] Stablo Metals Tntact D.39E03 | 246 | 0.00 | 0.00 | 000 | 000 | 0.00 | NO | 24563 | 38003
790 _|ASTRA-(AUSTRIA) (712] Stable Metzls Intact 365603 | 072 | 0.00 | 0.00 | 0,00 | 0.00 | 0.00 | NO | 0.7222 | 3.65603
17 |FRRMTR-S (UALX-HEU) JAPAN [602] Stable Metals Intact 3.28E02 | 6,08 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 0.0833 [ 36103
885 |JRR-2 (UALX-HEU) JAPAN Statle Metals intaci 4.21E03 | 117 | 000 | 000 | 000 | 0.00 | 0.00 | NO | 1.1667 | 361E03
254_|FRRMTR-S (UALX-HEU) ARGENTINA [636] Siable Metais Intact 2.14E02 | 6.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 [ NO | 6.0000 [ 3.56E-03
845 _|FRR MTR (UALX-HEU) JAPAN Stable Matals Intact 355603 | 0.50 | 0.00 [ 000 | 0.00 | 0,00 | 0.00 | NO | 0.5000 | 355603
680 |FRR MTR {UALX-HEU) JAPAN [601] Stable Metals Intact 7.85E03 225 0.00 0.00 .00 0.00 0.00 | NO 2.2500 3.49E-03
574 JOHIO STATE (HEU) [157] Stable Metals Intact J4HED03 1.00 0.00 0.00 .00 0.00 0.00 | NO 1.0000 3.41E-03
e _(FRRMTRS - HEU) BRAZIL Stable Metals infact 460E03 | 1.38 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 1.3760 | 335603
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sorted fuels

DOE SNF Crud Calculations.ds
["SDC | 8DC | SOC Bara|  #ol
Fuel Condition | MTHM 2035 | 17X10 | 17X15 | 24X10 | 24X15 Fuel MTHM/can
Intact 3.90608 | 1.47 | 000 | 000 | 000 NO | 11887 | 3.35E03
Intact B.92E03_| 267 | 0.00 | 000 | 0.00 NO | 26667 | 3.34E-03
ntact 33203 | 050 | 000 | 0.00 | 0.00 NO 5000 | 332603
ntact 3.32E03_| 047 | 000 | 000 | 0.00 NO. 4722 | 3.32E-03
ntact 220E02 | 6.85 | 0.00 | 000 | 0.00 NO [ 6.6500 .31E03
Intact 7.27E03 | 2.20 | 0.00 | 0.00 | 0.00 NO | 22000 .30E-03
Intact 4.23E03_| 1.20 | 0.00 | 0,00 | 0.00 NO | 12817 . 27E-03
Infact 722603 | 221 | 000 | 000 | 0.00 NO | 22083 | 3.27E03
ntact 4.76E03 | 146 | 0.00 | 0.00 | 0.00 NO | 1.4583 | 3.26E-03
Tntact 322603 | 056 | 000 | 0.00 | 0.00 NO | 05556 | 3.22603
Tntact G49E03 | 1.71 | 0.00 | 0.00 | 0.00 NO | 17083 | 3.21E403
Tntact 3.19E03 | 058 | 000 | 0.00 | 000 NO | 05633 19603
Intact 223602 | 7.00 | 0.00 | 0.00 | 0.00 NO
Tntect 1.80E02 | 567 | 000 | 0.00 | 0.00 NO
Intact 6.86E03 | 220 | 000 | 0.00 | 0.00 NO
Tntact 117602 | 5.83 | 000 | 0.00 | 0.00 NO
Intact 3.00E-03 .75 | 0.00 | 000 | 0.00 NO
Intact X .00 | NO
Intact .00 | 0.00 | NO
Tntact D.00 | 0.00 | NO
Tntact X X .00 | 0.00 | NO
Intact K X .00 | 0.00 NO
Intact 1 X 00 | 0.00 | NO
Intact 422603 | 150 | 0.00 | 600 | 0.00 | NO
Tntact 408ED3 | 1.79 | 0.00 | 0.00 | 0.00 NO
Intact 145602 | 417 | 0.00 | 000 | 0.00 NO
ntact 269E03_| 092 | 0.00 | 000 | 0.00 NO
Motals intact 733603 | 275 | 600 | 6.00 | 0.00 NO
UALX-HEU) TAIWAN [629] Stable Metals intact 374603 | 142 | 0.00 | 0.00 | 0.00 NGO
(UALX-HEU) NETHERLANDS [808] Stable Metsls intact B.67E-03 | 254 | 0.00 | 000 | 0.00 NO | 25417 | 262603
-HEU) SMITZERLAND Stable Metols ract 279 | 000 | 000 | 0.00 NO | 22017 | 261603
UALX-HEU) PHILIPPIINES (638] Stable Melals Intact ) S6E-D3 | 0.83 | 0.00 00 | 0.00 NO | 08333 | 25603
AUSTRIA [566] Stable Metals Tntact IE3ED3 | 0.21 | 0.00 00 { 0.00 NO | 02083 | 263E.03
Stable Metals Tntact 253E-03_| 0.60 | 000 | 000 | 0.00 | NO | 08000 | 253E-03
[UALX HEU) ISRAEL [648] Stable Metnis intact 125602 | 6508 | 0.00 00 | 0.00 NO | 50833 5 45E.03
EN Stable Metais Intack 242E03 | 008 | D.OC 00 | 0.00 NO | 00750 | 242E03
U) SWEDEN [618] Stable Metals Trtact 236ED3_| 0.88 | 0.0C .00_| 0.00 NO |_0.8750 2 36E-03
UALX-HEU) GERMANY [585] Stable Metals Intaci 85803 | 296 | 000 | 000 | 0.0 NO | 28583 2 22E-03
X HEU CANADA [284] Stable Metols Tntact 210E03_| 0.39 | 0.00 | 0.00 | 0.00 NO 3680 | 219E03
BIA) [596] Stable Motats Intact 210E-03_| 0.67 | 000 | 000 | 0.00 NO 6667 219E-03
[X-HEU] JAPAN [600 Stable Metais Intact 416E03_ | 225 | 0.00 | 0.00 [ 000 NO | 22500 | 1.8503
LX-HEU) ISRAEL [639] Siabie Metais intact 234E03_| .29 | 0.00 | 0.00 | 000 NO | 12917 | 1.81E-03
IX-HEU) CANADA (612] Stable Matels Infact T6ED3_| 0. 0.00 | 0.00 | 0.00 NO 9583 | 1.76E03
278 _|ANLI [5) Stable Metals Tntact 279E03 58 | 0.00 | 000 | 0.00 NO 5833 | 1.76E03
638_|FRR MTR-S (UALX-HEU) GERMANY [584] Stable Metals Intact TBE03 54 { 0.00 | 000 | 0.00 NO 5417 | 1.76E-03
577 [FRR MIR-C (UALX-HEU) ARGENTINA [835] Stable Metals intact 1.75603 58 | 000 | 0.00 | 0.00 NO 5833 | 1.75E-09
T. UNIV. (HEU UALX} [792] Stable Metals ntact 1.74E-03 | 037 | 0.00 | 0.00 | 0.00 NO | 0.3867 | 1.74E05
Stable Metals Intact- 1.74E03 | 0.37 | 0.00 | 0.00 | 0.0€ NO | 03667 | 1.74E03
Stable Metals intact 171E03 . ] X ] NO | 1.0417 | 1.84E08
Stable Melais Intact 281E02 § ; X NO | 17.2500 | 1.51€03
Stabie Metals Intact 206603 . X ) NO | 13750 | 1.60E-03
713_|FRR (UALX-HEU) JAPAN [B18] Stable Meotals Tntact 147603 | 0.19 | 0.00 | 0.00 | 000 NO | 0.1944 | 147E03
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DOE SNF Crud Calculations.xls sorted fuels
SOCT S0 | 50T | Tore] #oF
SNFID Fuel Name Matrix Fuel Condition | MTHM 2035 | 17X10 | 17X15 ] 24X10 | 24X15| HIC | MCO | Fuel MTHM/Can
10 [FRR MTR-0 (UALX-LEU) PORTUGAL [541 Siable Metals Tntact 135603 | 0.13 | 000 | 0.00 | 0.06 [ 0.00 | 0.00 | NO| 01250 | 1.35E-03
643 _|FRR MTR-S (UALX-HEU) GERMANY [718] Stable Metals ntact 25603 | 0.42 60 | 0.00 | 0.00 | 000 | 000 | NO| 04167 | 1.25€-03
B08_[NIST [75: Stable Metals ntact 25603 | 044 | 0.00 | 0.00 | 000 | 000 | 000 | NO| 04444 | 126603
752 |ARMF/CFRME MARK I {11] Stable Metals ntact 16E03 | 022 | 000 | 000 | 0.00 | 000 | 000 [NO| 02222 | 1.16E03
546 |FRR TUBES (UALX-HEU) DENMARK [68: Stable Meotals ntact 11603 | 0.30 | 0.00 | 000 | 0.00 | 000 [ 0.00 | NO| 03000 T1E03
834 _|FRR MTR-S (UALX-HEU) NETHERLANDS [607] Stable Metals ntact O9EG3 | 0.79 | 000 { 000 | 0.00 | 000 [ 000 [[NO| 07917 | 1.08€-03
811_|FRR MTR-C2 (UALX-HEU) SWITZERLAND {657] Stable Metals ntact 305604 | 046 | 0.00 { 000 | 000 | 000 [ 000 | NO| 04583 [ 9.85E-04
742 |FRR MTR-C (UALX-HEU) GERMANY [718] Stable Metais ntact 9.58E-04 | 0.67 | 0.00 | 000 | 0,00 | 0.00 | 000 | NO| 0.6667 | B.58E-04
504 |FRR MTR-C (UALX-HEU) TURKEY [643] Stable Metals ntact 9.53E04 | 0.33 | 0.00 | 000 | 000 | 0.00 | 0.00 | NO| 03333 [ 9.53E-04
819_|FRR SLOWPOKE (HEU) CANADA [668] Stable Metals ntact G.26E04 | 0.08 | 0.00 | 000 | 000 | 0.00 | 000 | NO | 00556 | 9.26E-04_
620 |FRR SLOWPOKE (HEU) MONTREAL [867] Stabie Metals Intact 928604 | 0.06 | 0.00 | 0.00 | 000 | 0.00 | 0,00 | NO | 00556 | D.26E04 |
676 |FRR SLOWPOKE (HEU) CANADA [668] Stable Metals Tntact 9.0BE04 | 0.08 | 0.00 | 000 | 0.00 | 000 | 000 | NO| 00556 | 9.20E-04
758 _|FRR SU ) CANADA (668] Stable Metais Tntact 26E-04 | 006 | 0.00 | 0.00 | 000 | 0.00 | 000 | NO| 00556 | 8.26E-04 |
620 _|[FRR MTR-C -HEU) PORTUGAL [631] Stable Melals Tntact .04E04 | 0.38 | 000 | 0.00 | 000 | 0.00 | 0.00 | NO .3750 | B.04E04
608_|FRR SLOWPOKE (HEU) CANADA {665] Stable Metals Intact 71604 | 0.08 | 0,00 | 000 | 000 | 0.00 | 600 | NO .0566 | B.71E04
©58_|FRR SLOWPOKE (HEU) JAMAICA Stable Melais Tntact B.65E-04 | 0.05 | 0.00 | 0.00 | 0.00 | 6.00 | 000 | NO .0600__| 8.65€-04 |
648 |FRR JUBES -HEU) DENMARK [678] Stable Metals Tntact BABED4 | 0.25 | 000 | 000 | 0.00 | 000 | 000 | NO| 02500 [ 3.48E04
631 SLOWPOKE (HEU) CANADA 296 Stable Metals Intact S18E-04 | 0.08 | 0.00 | 000 | 0.00 | 000 | 0.00 | NO | 0.0656 | 818E04 |
642 _|FRRASTRA EU) AUSTRIA [645] Stable Metais ntact 7.60E204 | 0.38 | 0.00 | 000 | 000 | 000 | 0.00 | NO | 03750 | 7.60E-04 |
585 |JEN-1 MEU UALX (SPAIN, Stabie Metsis ntact 733E-04_| 004 | 000 { 000 [ 000 | 0.00 | 6.00 | NO | 00417 | 7.3304
657 _|[FRR MIR-C -HEU) SWEDEN [620] Stable Metals ntact 6.74E-04 25 | 000 | 000 | 000 | 000 | 000 | NO | 02600 | 6.74E04
845 [IOWA STATE UNIVERSITY (UALX HEU) [121] Stable Metais Intact 6.726-04 08 | 0.00 | 000 | 000 | 0.00 | 000 | NO 0800 | 6.72E-04 |
800_|PURDUE UNIVERSITY HEU) [177] Stable Metais Intact 222603 | 344 | 000 | 0.00 | 0.00°| 000 | 0.00 | NO| 34444 | 6A4ED4
612_[UNIV OF FLORIDA HEU Stable Metats Tntact 401E03 | 7.18 | 000 | 000 | 0.00 | 0.00 | 000 | NO | 7.1044 | 558E-04 |
630_|FRR MTR-C1 (UALX-HEU) SWITZERLAND [656] Stable Melals Intact 5.18E04 | 0.20 | 0.00 | 0.00 | 000 | 0.00 | 0.00 [ NO | 02017 | 518E-04 |
658 |FRR MTR-O (UALX-HEU) BRAZIL Stable Metals ntact 4.56E:04 | 017 | 000 | 0.00 | 000 | 0.00 | 0.00 | NO 1667 | 4.556-04_
6 _|FRRMIR -HEU) BRAZIL (583] Stable Melals Intact 4.1DE-04 | 0.25 | 0.00 | 0.00 { 000 | 000 | 0.00 | NO| 02500 | 4.19E.04
563_|FRR TUBES (UALX-HEU) DENMARK [676] Stable Metols ntact 337E04 | 0.13 | 000 | 000 | 000 | 000 | 0.00 | NO | 0.1260 3TEO4 |
680_|FRR MTR-S (UALX-HEU) GERMANY [588) table Metals ntact 273604 | 0.06 | 0,00 | 0.00 | 0.00 | 0.00 | 0.00 | NO | 00633 | 273E-04 |
158_|FRR MIR SPAIN [764] Stable Metais ntact 268E-04 | 0.04 | 0.00 | 000 | 000 | 000 | 0.00 | NO 0417 6SE-04
579 |JEN-1 HEU 60%) SPAIN [608] Stable Metsis intact 268604 | 0.04 | 0.00 | 0.00 | 000 | 000 | 0.00 | NO 0417 B8E-04 |
654_|ARMF/CFRMF MARK I LL [10] Stabie Metals intact 740604 | 0.08 | 0.00 | 000 | 000 | 000 | 000 | NO 0833 | 2.40E-04
718_|ATR PLATES Stable Metals ntact 201E-04 | 0.00 | 0.00 | 0.00 | 000 | 1.00 | 600 [ NO| 10000 | Z01E04
&7 _|FRRMTR-O HEU) 64 Stable Metals ntact 1.06E-04 | 0.08 | 0,00 | 0.00 | 000 | 000 | 0.00 | NO | 00833 1.06E-04 |
778_IFRRMIR “MEU) ITALY {763 Stable Metsls ntact 1.86E-04 | 0.04 | 0.00 | 0.00 | 000 | 000 | 0.00 | NO| 00417 | 1.86E-04
177_|FRR MIRS -HEU) GERMANY [582] | _Stable Metais ntact 1.26E04 | 0.04 | 000 | 0.00 | 0.00 | 000 | 0.00 | NO | 00417 | 1.25€-04
272_|FRR ASTRA (UALX-HEU) AUSTRIA [664] Stable Metais Tntect 1.20E04 | 0.08 | 0.00 | 0.00 | 0.00 [ 000 | 0.00 | NO | 0.0833 | 1.20£-04 |
12 {UNIV OF WASHINGTON [778] Stable Metols Intact B.A0E05 | 0.00 | 0.09 | 000 | 000 | 000 | 0.00 | NO 0882 | B.40E-05 |
770 _|ARMF/CFRME MARK 1l [12] Stabie Matats Tntact B.00E05 | 0.17 | 000 | 0.00 | 000 | 000 | 0.00 | NO 1667 | B.00E-05
215_|SRE (| 1 Stable Metais | Notintact | 2.17E+00 | 0.00 | 529 | 0.00 | 0.00 | 0.00 | 000 [ NO 2857 | 4.19E-01 |
4#11_|ALUM CLAD SNF [411] Stable Metals Not Intact 3.44E-02 00 | 0.00 | 0,00 | 0.00 | 1.00 | 000 | NO [ 10000 | 3.44E:02
413 |MARK 42 TARGETS (PU) [413] Stable Metals Not Intact 1.01E03_| 0.00_| 0.00 | 0.00 | 0.00 00 [ 000 | NO [ 1.0000 [ 1.01£-03
8 |ARMF [8] Stable Motals Not Intact 1.06E04 | 0.00 | 0.00 | 0.00 | 0.00 00 | 000 | NO [ 1.0000 | 1.08E-04
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bounding crud inventories

DOE SNF Crud Calculations.xls
Bounding Crud Inventory for each Fuel Fuel Group .
Fuel MTHM |} Curies Co-80| Curies Fe-55
SNFID Fuel'Name Matrix Condition | per can per can per can
30 |SHIPPINGPORT LWBR BLKT Il [376] Non-Metals intact |1.45E+00] 2.68E+02 1.69E+03 |
" 44 DRESDEN THO2/UO2 (HEU) [44 Non-Metals | Not Intact] 6.63E-01]| 1.23E+02 7.73E+02
366 |MISCELLANEOUS FUEL [366] Other Intact [4.16E+00] 7.70E+02 4.85E+03
438 |EBR-Il (U-METAL DE-CLAD) [438] Other Not Intact| 9.50E+00] 1.76E+03 1.11E+04
112_|FRR PIN CLUSTER U3SI2-LEU CANADA [660] | Stable Metals Intact | 8.45E-02} 1.56E+01 9.85E+01
411 |ALUM CLAD SNF [411] Stable Metals | Not Intact] 4.11E-01] 7.60E+01 4.79E+02
185.1 Curies Co-60 per MTHM
1166 Curies Fe-55 per MTHM
Curies "x" per can = [Curies "x" per MTHM] * [MTHM per can]
CAL-WPS-SE-000004 REV 00 1X-13 - September 1999




Attachment X

Calculations for Navy SNF
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Calculations for Navy SNF .xls
Curles released to | Curies relsased to
Curies released | the environment | the environment
Isotopes per canister [Cl]| w/o HEPAs [Ci] w/ HEPAs [Ci]
Am-241 1.30E-07 1.30E-07 ~__3.90E-11
C-14 2.62E-03 2.62E-03 7.88E-07
Co-58 8.84E-02 8.84E-02 2.65E-05
Co-80 2.40E-01 2.40E-01 7.20E-05 :
Cs-137 1.03E-04 1.03E-04 1.03E-04 i[note: HEPA LPF = 1.0]
Fe-55 4.40E-01 4.40E-01 132604 -
Fe-58 1.28E-03 1.28E-03 3.84E-07
Mn-54 1.48E-02 1.49E-02 4.47E-08
Nb-84 5.24E-05 5.24E-05 1.57E-08
Nb-95 1.96E-03 1.95E-03 5.85E-07
Ni-83 7.82E-02 7.82E-02 2.35E-05
Pu-239 1.04E-07 1.04E-07 3.12E-11
Pu-240 1.04E-07 1.04E07 3.12E-11
Pu-241 7.60E-08 - 7.60E-08 2.28E-09
Sr-90 2.06E-04 2.06E-04 6.18E-08
Zr-95 1.70E-03 1.70E-03 5.10E-07
|Breathing Rate 3.33E-04  |[mras]
Dispersion factor 468E-05 |[s/m3]
unit conv. Factor 3.70E+12  |[{rem Bq)(Ci Sv)]
[EaKpan factor | 300EDF [
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Calculations for Navy SNF.xls Inhalation DCFs -
inhalation DCFs [Sv/iBq]
isotopes gonads breast lungs red marow | bone surface thyroid remainder effective skin

Am-241 3.35E-05 | 2.67E-09 | 1.84E-05 | 1.74E-04 | 217E-03 | 1.60E-09 | 7.82E-05 | 1.20E 0.00E+00

C-14 5.64E-10 | 5.64E-10 | 5.64E-10 | 5.64E-10 | 5.64E-10 | 5.64E-10 | 5.64E-10 | 5.64E-10 | 0.00E+00

Co-58 6.52E-10 | 0.376-10 | 1.60E-08 | 9.23E-10 | 6.83E-10 | 8.72E-10 | 1.89E-09 | 2.94E-09 | 0.00E+00

Co-60 4.76E-09 1.84E-08 | 3.45E-07 1.72E-08 | 1.35E-08 | 1.62E-08 | 3.60E-08 { 5.91E-08 | 0.00E+00
Cs-137 B.76E-09 | 7.84E-09 | 8.82E-09 | B.30E-09 | 7.94E-09 | 7.93E-09 | 9.12E-09 | 8.63E-09 | 0.00E+00

Fe-55 5.236-10 | 5.09E-10 1.06E-09 | 5.17E-10 | 5.14E-10 | 5.42E-10 1.21E-09 | 7.26E-10 | 0.00E+00

Fe-59 3.32E-00 | 3.01E09 | 1.38E-08 | 3.18E-09 | 291E-09 | 2.95E-09 | 5.81E-09 | 4.00E-09 [ 0.00E+00

Mn-54 8.85E-10 | 9.13E-10 | 6.66E-09 | 1.66E-09 | 2.56E-09 | 7.40E-10 | 2.09E-09 | 1.81E-09 | 0.00E+00

Nb-94 4.76E-09 | 2.24E-08 | 7.48E-07 | 2.26E-08 1.97E-08 | 2.22E-08 | 4.45E-08 1.12E-07 | 0.00E+00

Nb-95 484E-10 | 4.07E-10 | B8.32E-08 | 6.72E-10 | 2.42E-09 | 358E-10 | 1.07E-09 | 1.57E-09 | 0.00E+00

Ni-63 8.22E-10 | 8.22E-10 | 3.07E-09 | 8.22E-10 | 8.22E-10 | 8.22E-10 8.59E-10 8.38E-10 | 0.00E+00

Pu-239 3.18E-05 | 9.22E-10 | 3.23E-04 | 1.69E-04 | 2.11E-03 | 9.03E-10 | 7.56E-05 | 1.16E-04 | 0.00E+00

Pu-240 3.18E-05 | 9.51E-10 | 3.23E-04 | 1.69E-04 | 2.11E-03 | 9.05E-10 | 7.56E-05 | 1.16E-04 | 0.00E+00

Pu-241 6.82E-07 | 3.06E-11 | 3.1BE-06 | 3.36E-06 | 4.20E-05 | 1.24E-11 | 1.31E-06 | 2.23E-06 | 0.00E+00

Sr-80 2.64E-09 | 2.64E-09 | 2.86E-06 | 3.36E-07 | 7.27E-07 264E-09 | 5.73E-09 | 3.51E-07 | 0.00E+00

Zr-95 1.88E-00 | 1.91E-09 | 4.07E-08 | 1.30E-08 | 1.03E-07 | 1.44E-09 | 2.77E-09 | 6.39E-09 [ 0.00E+00
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Calculations for Navy SNF .xls ‘ Air Submersion DCFs .. -

air submersion DCFs [ov/BG mAaVs]
gonads “breast lungs red marrow | bone surface thyroid remainder effective skin
Am-241 8.58E-16 | 1.07E-15 | 6.74E-16 | 521E-16 | 2.87E.15 | 7.83E.16 | 6.34E-16 | 8.18E-16 1.28E-15
C-14 259E-19 | 3.52E-19 | 1.53E-19 | 1.21E-19 | 7.06E-19 | 2.19E-19 | 1.54E-19 | 2.24E-19 | 2.43E-16
Co-58 4.66E-14 | 530E-14 | 4.64E-14 | 453E-14 | 741E-14 | 4.77E-14 | 444E-14 | 4.76E-14 | 5.58E-14
Co-60 1.23E-13 1.39E-13 1.24E-13 1.23E-13 1.78E-13 1.27E-13 1.20E-13 1.26E-13 1.45E-13
Cs-137 267E-14 3.056-14 2.65E-14 2.58E-14 4.38E-14 2.73E-14 2.54E-14 2.73E-14 4.39E-14
Fe-55 0.00E+00 | 0.00E+00 | 0.00E+00C | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fe-59 5.83E-14 6.59E-14 5.85E-14 5.79E-14 8.51E-14 6.00E-14 5.64E-14 5.97E-14 7.13E-14
Mn-54 4.01E-14 4.55E-14 4.00E-14 3.91E-14 6.23E-14 4.11E-14 3.83E-14 4.09E-14 4.67E-14
Nb-84 . 7.54E-14 8.57E-14 7.51E-14 7.34E-14 1.19E-13 7.72E-14 7.19E-14 7.70E-14 9.52E-14
Nb-95 3.66E-14 4. 16E-14 3.65E-14 3.56E-14 5.79E-14 3.75E-14 3.49E-14 3.74E-14 4.30E-14
Ni-63 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 ;| 0.00E+00
Pu-239 4.84E-18 7.55E-18 2.65E-18 2.67E-18 9.47E-18 3.88E-18 2.86E-18 4 24E-18 1.86E-17
Pu-240 6.36E-18 1.23E-17 1.09E-18 1.65E-18 9.26E-18 3.92E-18 1.96E-18 4.75E-18 3.92E-17
Pu-241 7.19E-20 8.67E-20 6.48E-20 5.63E-20 2.19E-19 6.98E-20 6.09E-20 7.25E-20 1.17E-19
Sr-90 7.78E-18 9.49E-18 6.44E-18 5.44E-18 2.28E-17 7.33E-18 6.11E-18 7.53E-18 9.20E-15
Zr-95 3.53E-14 | 4.01E-14 | 3.51E-14 | 3.43E-14 | 562E-14 | 3.61E-14 | 3.36E-14 | 3.60E-14 | 4.50E-14
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Calculations for Navy SNF .xls - inhalation Dose - no HEPAs . .

Inhalation Dose - no HEPAs [rem/canister]

|sotopes gonads breast lungs red marrow |bone surface] thyroid remainder effective skin
Am-241 2.44E-07 2.00E-11 1.38E-07 1.30E-06 1.63E-05 1.20E-11 5.86E-07 9.00E-07 | 0.00E+00
C-14 8.52E-08 8.52E-08 | 8.52E-08 8.52E-08 | 8.52E-08 8.52E-08 | 8.52E-08 8.52E-08 | 0.00E+00
Co-58 3.32E-06 4.78E-06 | 8.16E-05 | 4.70E-06 | 3.53E-06 | 4.44E-06 | 9.63E-06 1.50E-05 | 0.00E+00
Co-60 6.59E-05 2.55E-04 | 477E-03 | 2.3BE-04 1.87E-04 | 224E-04 | 4.98E-04 8.18E-04 | 0.00E+00
Cs-137 5.20E-08 | 4.66E-08 5.24E-08 | 4.93E-08 | 472E-08 | 4.71E-08 | 542E-08 5.13E-08 | 0.00E+00
Fe-55 1.33E-05 1.29E-05 | 2.69E-05 1.31E-05 1.30E-05 1.38E-05 3.07E-05 1.84E-05 | 0.00E+00
Fe-59 2.45E-07 2.22E-07 1.02E-06 | 235E-07 | 2.15E-07 2.18E-07 | 4.29e-07 2.95E-07 | 0.00E+00 |
Mn-54 7.60E-07 7.84E-07 | 5.72E-06 1.43E-06 | 2.20E-06 6.36E-07 1.80E-06 1.56E-06 | 0.00E+00
Nb-94 1.44E-08 6.77E-08 | 2.26E-06 6.83E-08 | 5.95E-08 6.71E-08 1.34E-07 3.38E-07 | 0.00E+00
Nb-95 544E-08 | 4.58E-08 | 9.36E-07 7.56E-08 | 2.72E07 | 4.03E-08 1.20E-07 1.77E-07 | 0.00E+00
Ni-63 3.71E-06 | 3.71E-06 1.38E-05 3.71E-06 | 3.71E-06 | 3.71E-06 3.87E-06 3.78E-06 | 0.00E+00
Pu-239 1.91E-07 5.53E-12 1.94E-06 1.01E-06 1.27E-05 | 5.42E-12 | 4.53E-07 | 6.96E-07 | 0.00E+00
Pu-240 1.91E-07 5.70E-12 1.94E-06 1.01E-06 1.27E-05 | 5.43E-12 453E-07 | 6.96E-07 | 0.00E+00
Pu-241 2.99E-07 1.34E-11 1.39E-06 1.47E-06 1.84E-05 | 543E-12 5.74E-07 9.77E-07 | 0.00E+00
Sr-90 3.14E-08 3.14E-08 3.40E-05 3.99E-06 8.64E-06 3.14E-08 6.81E-08 4.17E-06 0.00E+00
Z2r-95 1.84E-07 1.87E-07 | 3.99E-06 1.27E-06 1.01E-05 1.41E-07 2.72E-07 6.26E-07 | 0.00E+00

8.85E-05 2.78E-04 | 4.95E-03 | 2.72E-04 | 2.89E-04 247E-04 547E-04 8.66E-04 | 0.00E+00
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Calculations for Navy SNF xls Air Submersion Doses - no HEPAs -

B

Air Submersion Dose - no HEPAS [remvcanister]

Isotopes gonads breast iungs red marrow |bone surface}  thyroid remainder effective skin
Am-241 1.03E-14 2.41E-14 1.52E-14 1.17E-14 | 6.46E-14 1.76E-14 1.43E-14 1.84E-14 2.88E-14
., |C-14 1.18E-13 1.60E-13 | 6.94E-14 | 549E-14 | 3.20E-13 9.94E-14 | 6.93E-14 1.02E-13 1.10E-10
Co-58 7.13E-07 8.11E-07 | 7.10E-07 6.93E-07 1.13E-06 7.30E-07 | 6.80E-07 7.20E-07 8.54E-07
Co-60 5.11E-06 5.78E-06 | 5.15E-06 | S5.11E-06 | 7.40E-06 | 5.28E-06 | 4.99E-06 5.24E-06 | 6.03E-06
Cs-137 4.76E-10 543E-10 | 4.72E-10 461E-10 | 7.82E-10 | 4.86E-10 | 4.52E-10 | 4.86E-10 7.83E-10
Fe-55 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fe-59 1.29E-08 1.46E-08 1.30E-08 1.28E-08 |. 1.89E-08 1.33E-08 1.25E-08 1.32E-08 1.58E-08
Mn-54 1.03E-07 1.17E-07 1.03E-07 1.01E-07 1.61E-07 1.06E-07 | 9.88E-08 1.06E-07 1.20E-07
Nb-94 6.84E-10 | 7.78E-10 6.81E-10 | 6.66E-10 1.08E-09 | 7.00E-10 | 6.52E-10 6.99E-10 | B8.64E-10
Nb-95 1.24E-08 1.40E-08 1.23E-08 1.20E-08 1.96E-08 1.27E-08 1.18E-08 1.26E-08 1.45€-08
Ni-63 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Pu-239 8.72E-17 1.36E-16 | 4.77E-17 | 4.81E-17 1.71E-16 | 6.99E-17 5.15E-17 7.64E-17 3.35E-16
Pu-240 1.15E-16 | 2.22E-16 |-  1.96E-17 2.97E-17 1.67E-16 | 7.06E-17 | 3.53E-17 8.55E-17 7.06E-16
Pu-241 9.46E-17 1.14E-16 8.53E-17 7.41E-17 2.88E-16 | 9.19E-17 | 8.01E-17 9.54E-17 1.54E-16
Sr-90 2.78E-13 3.39E-13 2.30E-13 1.94E-13 8.13E-13 2.61E-13 2.18E-13 2.69E-13 3.28E-10
2r-95 1.04£-08 1.18E-08 1.03E-08 1.01E-08 1.65E-08 1.06E-08 | 9.89E-09 1.06E-08 1.32E-08
5.97E-06 6.75E-06 | 6.00E-06 5.94E-06 8.75E-06 6.15E-06 | 5.80E-06 65.11E-06 7.05E-06
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Calculations for Navy SNF .xls : Inhalation Doses» - HEPAs

' inhalation Dose - HEPAs [rem/canister] ]

Isotopes gonads breast lungs red marrow (bone surface|  thyroid remainder effective skin
Am-241 7.31E-11 6.00E-15 | 4.14E-11 3.91E-10 4.88E-09 3.60E-15 | 1.76E-10 2.70E-10 | 0.00E+00
C-14 2.56E-11 2.56E-11 2.56E-11 2.56E-11 2.56E-11 2.56E-11 2.56E-11 2.56E-11 0.00E+00
Co-58 9.97£-10 143E-09 | 245E-08 1.41E-09 1.06E-09 1.33E-09 2.89E-09 4,50E-09 | 0.00E+00
Co-80 1.98€-08 7.64E-08 1.43E-06 7.14E-08 5.60E-08 6.73E-08 1.49E-07 2.45E-07 | 0.00E+00
Cs-137 5.20E-08 4.66E-08 5.24E-08 493E-08 | 4.72E-08 | 4.71E-08 5.42E-08 5.13E-08 | 0.00E+00
Fe-55 .3.98E-09 3.87E-09 8.07E-09 3.94E-09 3.91E-09 | 4.13E-09 9.21E-09 5.53E-08 | 0.00E+00
Fe-59 7.35E-11 6.66E-11 3.06E-10 7.04E-11 6.44E-11 6.53E-11 1.20E-10 8.86E-11 0.00E+00
Mn-54 2.28E-10 2,35E-10 1.72E-09 | 4.28E-10 6.60E-10 1.91E-10 5.39E-10 4.67E-10 | 0.00E+00
Nb-94 4.31E-12 2.03e-11 6.78E-10 2.05E-11 1.79E-11 2.01E-11 4.03E-11 1.02E-10 | 0.00E+00
Nb-85 1.63E-11 1.37E-11 2.81E-10 2.27E-11 8.16E-11 1.21E-11 3.61E-11 5.30E-11 0.00E+00
Ni-63 1.11E-09 1.11E-09 | 4.15E-09 1.11E-09 1.11E-09 1.11E-09 1.16E-09 1.13E-09 | 0.00E+00
Pu-239 5.72E-11 1.66E-15 5.81E-10 3.04E-10 3.80E-09 1.62E-15 1.36E-10 2,09E-10 | 0.00E+00
Pu-240 . 5.72E-11 1.71E-15 5.81E-10 3.04E-10 | 3.80E-09 1.63E-15 1.36E-10 2.09E-10 | 0.00E+00
Puy-241 8.97E-11 4.02E-15 | 4.18E-10 | 4.42E-10 5.52E-09 1.63E-15 1.72E-10 2.93E-10 | 0.00E+00
Sr-90 9.41E-12 S.41E-12 1.02E-08 1.20E-08 | 2.59E-09 | 9.41E-12 2.04E-11 1.25E-09. | 0.00E+00
Zr-95 5.63E-11 5.62E-11 1.20E-08 3.82E-10 3.03E-09 4.23E-11 8.15E-11 1.88E-10 | 0.00E+00

7.86E-08 1.30E-07 1.54E-06 1.31E-07 1.34E-07 1.21E-07 2.18E-07 3.11E-07 | 0.00E+00
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Calculations for Navy SNF.xls Air Submersion Doses - HEPAs

Air Submersion Dose - HEPAS [rem/canister]

Isotopes gonads breast lungs red marrow [bone surface|  thyroid remainder | effective skin
Am-241 '5.79E-18 | 7.23E-18 | 4.55E-18 | 3.52E-18 | 1.94E-17 | 5.29E-18 | 4.28E-18 | 5.52E-18 | B.64E-18
C-14 3.53E-17 | 4.79E-17 | 2.08E-17 | 1.65E-17 | 9.61E-17 | 298E-17 | 2.10E-17 | 3.05E-17 | 3.31E-14
Co-58 2.14E-10 | 2.43E-10 | 2.13E-10 | 2.08E-10 | 3.40E-10 | 2.19E-10 | 2.04E-10 | 2.19E-10 | 2.56E-10
Co-60 1.53E-00 | 1.73E-09 | 1.55E-09 | 1.53E-09 | 2.22E-09 | 1.58E-09 | 1.50E-09 } 1.57E-09 1.81E-09
Cs-137 476E-10 | 543E-10 | 472E-10 | 4.61E-10 | 7.82E-10 | 4.86E-10 | 4.52E-10 | 4.86E-10 | 7.83E-10
Fe-55 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fe-53 3.88E-12 | 4.38E-12 | 3.89E-12 | 3.85E-12 | 5.66E-12 | 3.99E-12 | 3.75E-12 | 3.97E-12 | 4.74E-12
Mn-54 3.10E-11 3.52E-11 3.10E-11 3.03E-11 4.82E-11 3.18E-11 2.96E-11 317E-11 3.61E-11
Nb-94 2.05E-13 | 2.33E-13 | 2.04E-13 | 2.00E-13 | 3.24E-13 | 2.10E-13 | 1.96E-13 | 2.10E-13 [ 2.59E-13
Nb-95 3.71E-12 | 4.21E-12 | 3.70E12 | 3.61E-12 | 5.87E-12 | 3.80E-12 | 3.54E-12 | 3.79E-12 | 4.36E-12
Ni-63 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Pu-239 261E-20 | 4.08E-20 | 1.43E-20 | 1.44E-20 | 512E-20 | 2.10E-20 | 1.55E-20 | 2.29E-20 1.00E-19
Pu-240 3.44E-20 | 6.65E-20 | 5.89E-21 8.91E-21 5.00E-20 | 2.12E-20 1.06E-20 | 257E-20 | 2.12E-19
Pu-241 2.84E-20 | 3.42E-20 | 256E-20 | 2.22E-20 | 8.65E-20 | 2.76E-20 | 2.40E-20 | 2.86E-20 | 4.62E-20
Sr-90 8.33E-17 1.02E-16 | 6.89E-17 | 5.82E-17 | 2.44E-16 | 7.84E-17 | 6.54E-17 | 8.06E-17 | 9.85E-14
Zr-95 3.12E-12 | 3.54E-12 | 3.10E-12 | 3.03E-12 | 4.96E12 | 3.19E-12 | 297E-12 [ 3.18E-12 | 3.97E-12

227E-09 | 2.57E-09 | 2.276-09 | 2.24E-09 | 3.41E-09 | 2.33E-05 | 2.19E-09 | 2.32E-09 | 2.90E-09
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Calculations for Navy SNF.xis - Final Results

Navy Fuel ) : No HEPAs
AT

Inhalation Submersion

Dose@ |DoseTerm| Dose@ |Dose Term

5000 m for 5000 m for Dose Term for

) [rem] Regutation [rem] Regulation Regulation

Gonad 8.85E-05 .
Breast 2.78E-04 .
Lung 4.95E-03 |<CDE
R Marrow 2.72E-04
B Surface 2.65E-04
Thyroid 2.47E-04
Remainder 5.47E-04 ,
Whole Body 8.66E-04 |<CEDE 6.11E-06 |<DDE 8.72E-04 |<TEDE=CEDE+DDE
[Skin 0.00E+00 |<SKIN 7.05E-06 |<SKIN 7.05E-06 |<SKIN
Eye Lens NA__ |<EYE NA~_ |<EYE NA~ |<EYE.

4.96E-03 |<CDE + DDE

Navy Fuel HEPAs
» AT
Inhalation Submersion
Dose @ [DossTerm| Dose @ |Dose Term| Dose for
5000 m for 5000 m for Regulation Doss Term for
[rem] Regulation [rem] Regulationj  [rem] Regulation

Gonad 7.86E-08
Breast 1.30E-07
Lung 1,64E-06 |<CDE
R Marrow 1.31E-07
B Surface 1.34E-07
Thyroid 1.21E-07
Remainder 2.18E-07
Whole Body 3.11E-07 |<CEDE 2.32E-09 |<DDE 3.13E-07 |<TEDE=CEDE+DDE
Skin 0.00E+00 [<SKIN 2,.90E-09 |[<SKIN 2.90E-09 |<SKIN
Eye Lens N/A <EYE N/A <EYE N/A <EYE

1.54E-06 |<CDE + DDE
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Attachment XI

Identification of Isotopes with Short-Lived Daughter Products and
' the Calculation of Their Total Air Submersion DCF

CAL-WPS-SE-000004 REV 00 XI-1 ‘ September 1999




DCFs for Parent-Implicit Daughter Isotopes.xls

DOE SNF Isotopes and Their 1st Generation Daughter Products
parent’s half] daughter |decay fraction] daughters | daughter cdecay daughters
parent isotope life roduct half-life product | fraction (f) half-lifa
Ac-227 21.773y Fr-223 1.380E-02 21.8m Th-227 9.862E-01 18.718d
Am-241 4322y | Np-237 | 1.000E+00 | B7.74y ]
Am-242m. 152y Np-238 4.800E-03 2.117d Am-242 | 9.952E-01 168.02h
Am-243 7380y Np-238 1.000E+00 2.355d
C-14 none
Cd-113m none
C1-36 none
Cm-242 162.8d Py-238 1.000E+00 87.74y
Cm-243 28.5y Pu-239 9.880E-01 24065y Am-243 | 2.400E-03 7380y
Cm-244 194m | Pu-240 | 1.000E+00 | 6537y
Cm-245 8500y Pu-241 1.000E+00 14.4y
Cm-246 47, Pu-242 1.000E+00 | 3.763E+5y
Cm-247 1.56E+07 Pu-243 1.000E+00 4.956h
Co-60 none
Cs-134 none
Cs-135 none
Cs-137 30.0y Ba-137m | 9.480E-01 2.522m
Eu-154 none
Eu-155 none
Fe-55 none
H3 rone
1129 none
Kr-85 none
Nb-93m none
Nb-94 none
Ni-59 . hone
Ni-83 _ none
Np-237 2.1 4E:By Pa-233 1.000E+00 27.0d
Pa-231 32780 Ac-227 1.000E+00 21.773y
Pb-210 223y B3-210 1.000E+00 5.012d
Pd-107 none
Pm-_1_47 2.823E+4y | Sm-147 1.000E+00 | 1.08e+11y
Pu-238 B7.7y U-234 | 1.000E+00 | 2.445e+5y
Py-239 24085y UJ-235 1.000E+00 } 703.8e+8y
Pu-240 8537y U-238 1.000E+00 ] 2. 34158+7y
Pu-241 14.4y U-237 2.450E-05 6.750 Am-241 1.000E+00 432.2y
Pu-242 3. 7630+5J U-238 1.000E+00 | 4.4886+9y
Ra-226 1 Rn-222_| 1000E+00 | 3.8235d
Ra-228 5.75y Ac-228 1.000E+00 8.13h
Ru-108 3.682d Rh-106 1.000E+00 29.93
Sb-125 2.77y Te-125m | 2.280E-01 58d
Se-79 none
Sm-147 none
Sm-151 none
Sn-128 1.0e+5y | Sb-126m | 1 000E+00 19.0m
Sr-90 29.12y Y00 1,000E+00 84.0h
Tc-89 none
Th-220 7340y Ra-225 | 1.000E+00 14.80
Th-230 7.7e+4y Ra-226 1.000E+00 16800y
Th-232 1.405e+10y| Ra-228 1.000E+00 5.75y
1J-232 72y Th-228 1.000E+00 1.9131y
U-233 1.585e+5y | Th-229 1.000E+00 7340y
U-234 2445045y Th-230 1.000E+00 7.7etdy
U-235 703, 8a+6y | Th-231 1.000E+00 25.5h
U-236 2.3415e+y | Th-232 1.000E+00 | 1.405e+10y
U-238 4.468e+9y Th-234 1.000E+00 24.1d
Zr-93 1.53e+6y Nb-93m 1.000E+00 13.8y
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DCFs for Parent-Implicit Daughter Isotopes.xls R calculation
Total Air Submersion DCF Calculations
daughter decay
parent isotope isotope fraction
Ac-227 Fr-223 1.380E-02
— totalar | -
submersion
air sub. DCF | airsub, DCF DCF
gonad 5.78E-18 2.30E-15 3.75E-17
breast 6.98E-18 2.72E-15 4.45E-17
lung 5.22E-18 2,07E-15 3.38E-17
red mamow 4.59E-18 1.80E-15 2.94E-17
bone surface 1.88E-17 6.20E-15 1.04E-16
thyroid 5.60E-18 2.24E-15 3.65E-17
remainder 4.92E-18 1.95E-15 3.18E-17
effective 5.82E-18 2.20E-15 3.74E-17
1skin 1.10E-17 2.30E-14 3.28E-16
~ daughter decay
parent isotope Isotope fraction
Cs-137 Ba-137m 9.480E-01 mwl
T
air
submersion ’ -
air sub. DCF | air sub, DCF DCF .
gonad 7.96E-18 2.92E-14 2.87E-14
breast 9.67E-18 3.22E-14 3.05E-14
lung 6.868E-18 2.80E-14 2 85E-14
red marrow 5.40E-18 273E-14 2.58E-14
bone surface 2.28E-17 4.63E-14 4.38E-14
thyroid 7.55E-18 2.88E-14 2.73E-14
remainder 6.34E-18 2.88E-14 2.54E-14
effactive 7.74E-18 2.88E-14 2.73E-14
{skin B.63E-15 3.73E-14 4.39E-14
daughter gecay -
rent isotope isotope fraction
Ru-1068 Rh-108 1.000E+00 b
ORI ENSTIvE| F
air
submersion
air sub. OCF | airsub. DCF DCF
gonad 0.00E+00 1.01E-14 1.01E-14 PO
breast 0.00E+00 1.16E-14 1.16E-14
lung 0.00E+00 1.01E-14 1.01E-14 “
E red mamow 0.00E+00 9.75E-15 8.75E-15
L bone surface 0.00E+00 1.72E-14 1.72E-14 -
4 thyroid 0.00E+00 1.03E-14 1.03E-14
remainder 0.00E+00 9.63E-15 9.63E-15
effective 0.00E+00 1.04E-14 1.04E-14 N
skin 0.00E+00 1.09E-13 1.08E-13
daughter decay
parent isotope isotope fraction
Sn-128 Sb-126m 1.000E+00 .
BT SNETIva| z
8ir ’
submersion
air sub. DCF | air sub. DCF DCF
gonad 213E-15 7.33E-14 7.54E-14
breast 2 55E-15 8.38E-14 8.62E-14 :
lung 1.856-15 7.28E-14 7.48E-14 9
red marrow 1.53E-15 7.07E-14 7.22E-14
bone surface 6.94E-15 1.24E-14 1.93E-14
thyroid 2.03E-15 7.49E-14 7.89E-14
remainder 1.73€-15 8.97E-14 7.14E-14
effective 2.11E-15 7.50E-14 7.71E-14
skin 6.85E-15 1.24E-13 1.31E-13
total DCF = parent DCF + (decay fraction x daughter DCF)
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