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1. PURPOSE

The objective of this calculation is to characterize the criticality aspect of a Department of
Energy Spent Nuclear Fuel (DOE SNF) canister containing 5 Fast Flux Test Facility (FFTF)
assemblies in a Five-Pack defense High-Level Waste (HLW) waste package. The purpose of
this calculation is to investigate the criticality issues for the waste package (WP) containing
HLW and DOE SNF canisters in various stages of degradation.

2. METHOD

The calculational method used to perform the criticality calculations consisted of using the
MCNP Version 4B2 code (Ref. 7.1) to calculate the effective neutron multiplication factor (kes)
of the system. The calculations were performed using continuous energy cross section libraries
from Evaluated Nuclear Data File (ENDF). All calculations were performed with the fresh fuel

| isotopics (Assumption 3.1). The HLW degraded composition was given in Table 5-14 of
Reference 7.2.

.3. ASSUMPTIONS

3.1 It is assumed that all fuel is fresh and unburned for the criticality calculations; i.e., there is no
credit for burnup. The basis for this assumption is that it is conservative, because fresh fuel
is more neutronically reactive than spent fuel. This assumption is used throughout Section 5.

3.2 It is assumed that various amounts of mixing of HLW clayey material and degraded DOE
SNF, and various degrees of hydration (i.e., water fraction) of the resulting mixtures, are
possible up to a point that the available volume is filled (DOE SNF canister or codisposal
waste package depending on the configuration being evaluated). The basis for this
assumption is that there is a great deal of uncertainty in these parameters, and therefore, it is
conservative to evaluate the entire range to find the set of parameters that produce the peak
kesr for a given configuration. This assumption is used throughout Section 5. '

3.3 It is assumed that the mass of gadolinium (Gd) present in the WP is 2% of the mass of the
basket. The basis of this assumption is that up to 6% of Gd may be included in the basket as
a result of intact criticality calculation. It is conservative to underestimate the amount of Gd
in the WP, This assumption is used throughout Section 5.

3.4 It is assumed that after two half lives (Ty) of Pu-239 (48,200 years), the Pu-240 (half life
6560 years) has all decayed. The basis of this assumption is that it is conservative since the
Pu-240 will decay to U-236 and that the absorption cross of Pu-240 is higher than the
absorption cross section of U-236. This assumption is used in Section 5.5.
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4. USE OF COMPUTER SOFTWARE AND MODELS

4.1 SOFTWARE APPROVED FOR QA WORK

4.1.1 MCNP

The MCNP code was used to calculate the kg of the codisposal waste package. The software
specifications are as follow:

Program Name: MCNP

Version/Revision Number: Version 4B2

CSCI Number: 30033 V4B2LV

Computer Type: Hewlett Packard (HP) 9000 Series Workstations

Software is installed on the Civilian Radioactive Waste Management System (CRWMS)
Management and Operating (M&O) workstation “bloom” whose CRWMS M&O Tag _
number is 700887

The input and output files for the various MCNP calculations are documented in Attachments I
and II (the electronic Attachment has been moved to Reference 7.14). The calculation files
described in Sections 5 and 6 are such that an independent repetition of the software use may be
performed. The MCNP software used was: (a) appropriate for the application of research reactor
kesr calculations, (b) used only within the range of validation as documented in Reference 7.3, (c)
obtained from the Software Configuration Manager in accordance with appropriate procedures.

4.2 SOFTWARE ROUTINES

42.1 Excel

o Title: Excel
s Version/Revision Number; Microsoft® Excel 97

The Excel spreadsheet programs were used to calculate the isotopic composition of the materials

| in the WP as documented in Section 5 of this calculation file, (see Attachments III through IX).
The user-defined formulas, inputs, and results were documented in sufficient detail in Section 5
or in relevant attachments to allow an mdependent repetition of computations. This software is
installed on a personal computer running Mlcrosoﬁ Windows 95 with CRMWS M&O Tag
number 115769.
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5. CALCULATION

This section describes the calculations performed to calculate the k. of a degraded WP that
contains HLW clayey material and FFTF SNF enclosed in a DOE SNF canister. The criticality
calculations are detailed calculations of the neutron multiplication factor (k.r). Section 5.1 gives

. adescription of the intact WP. The k.g of different configurations of a degraded WP is
investigated in Sections 5.2, 5.3, and 5.4. Section 5.2 describes calculations performed assuming
the HLW glass and the FFTF fuel, enclosed in the DOE SNF canister, degraded. In Section 5.2,
the DOE SNF canister remains intact. In Section 5.3, the DOE SNF canister is fully degraded
and the FFTF fuel is above the HLW clayey layer. Section 5.4 describes calculations assuming
that the degraded FFTF fuel is settled on the bottom of the WP with the HLW clayey material
above. In Section 5.5, effect of plutonium is calculated. The MCNP inpit decks are presented in
Attachment I (the electronic Attachment has been moved to Reference 7.14). The MCNP output
decks are presented in Attachment II (the electronic Attachment kias been moved to Reference
7.14). The results (ker) for each calculation are presented in Section 6.

The description of the FFTF fuel is from the FFTF description document, Ref. 7.6 (pp. 1-5)- All
fuel related information is from this reference unless otherwise noted. Compositions for”
structural and other nonfuel related materials are from References 7.7 through 7.11. The
material compositions that were obtained from References 7.7 through 7.11 are considered
accepted data. These references are standard handbooks, and due to the nature of these sources,
the data in it are established fact and are therefore considered accepted. The high-level waste
degraded composition is from Ref. 7.2 (TBV). Avogadro’s number and atomic weights are from
Ref. 7.13, and are considered accepted due to the nature of the references cited therein. The data
from References 7.4, 7.5 and 7.6 are considered qualified data. The number of digits cited for
values converted from English to metric units does not indicate the accuracy; it is an artifact of
the conversion process. This calculation is based in part on cxisting data; therefore, use of any
results from this calculation for input into document supporting procurement, fabrication, or
construction is required to be identified and tracked as TBV (to be verified) in accordance with
appropriate procedures. .

5.1 INTACT WP

This section provides the dimensions of the intact WP. The WP is composed of:
- A codisposal waste package,

- 5 HLW glass canisters,

- A DOE SNF canister.

5.1.1 éo-disposal Waste Package

The codisposal waste package contains 5 HLW canisters surrounding a DOE SNF codisposal
canister. The waste container barrier materials are typical of those used for commercial SNF
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waste packages. The inner barrier is composed of 20 mm of high-nickel alloy ASTM B 575
(Alloy 22) and serves as a corrosion resistant material. The outer barrier is composed of a 100
mm of carbon steel (ASTM A 516 Grade 70) and serves as a corrosion allowance material (Ref.
7.4, pages 56 and 72). The outside diameter of the waste package is 2120 mm and the inside
cavity length is 4617 mm. The inner barrier lids are 25 mm thick and the outer barrier lids are
110 mm thick. There is a 30 mm closure lid gap between the upper inner and outer barrier lids.
There is a 225 mm skirt at each end of the container. .
The codisposal canister is placed in a 31,75 mm thick carbon steel (ASTM A 516 Grade 70)
support tube with 565 mm nominal outer diameter. The support tube is connected to the inside
wall of the waste package by web-like carbon steel (ASTM A 516 Grade 70) plates to allow
emplacement of five equally spaced HLW canisters as shown in Figure 5.1.1-1. The support
tube and plates are each 4597 mm long.

9 1920 CORRCSION RUSISTANT DCLL 0D

© 1300 COMROSION RCSITTANT DCLL 1D

¥ 3463 SUPRORT TUNC 03

@ 3013 SUPRDRT TUKC 1D

Figure 5.1.1-1. 5-DHLW/DOE Spent Fuel-Long Disposal Container
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5.1.2 HLW Glass Pour Canisters

The Hanford fifteen feet HLW canister is a cylindrical stainless steel (Type 304L) shell with an
outer diameter of approximately 610 mm (24.00 in.) (Ref. 7.5, p. 3.3-4), a wall thickness 0f 10.5
mm, and a nominal length of 4572 mm (15 ft). HLW glass occupies 87% of the canister’s
volume. The maximum loaded canister weight is 4200 kg. The nominal dimensions of the
canister are used for analyses. In this calculation, the HLW canisters are degraded. The
composition of the clayey material resulting from this degradation is given in Table 5.1.5-6 (Ref.
7.2, Table 5.14). The composition of the clayey material used in this calculation is givenin .
Table 5.1.5-7. As shown in Table 6.1-4, ks is not affected by the fact that the atomic densities

of sodium, calcium, and potassium used are different from the ones that are given inthe -
geochemistry calculation (Ref. 7.2, Table 5.14).

5.1.3 DOE SNF Canister

The following information is taken from Reference 7.6, pages 5, 6, and 7. The DOE SNF
canister is a right circular cylinder of stainless steel (Type 316L) that contains a stainless steel
(Type 316L) basket. The basket serves as a criticality control material and a guide for
assemblies during loading. The dimensions for the DOE SNF canister are a 457.2 mm (18.00
in.) outer diameter with a 9.525 mm (0.375 in.) wall thickness. The nominal internal length of
the canister is 4145 mm and the nominal overall lcngth is 4569 mm (179.87 in.). Thereisa
curved bottom carbon steel rupture disk that varies in thickness from 15.24 mm to 50.8 mm at
the top and bottom boundaries of the canister. In addition, there is a 12.7 mm thick curved plate
and a 12.7 mm flat plate in each end of the canister. The plan view of the canister is shown in
Figure 5.1.3-1. The DOE SNF canister contains basket locations for 5 Fast Flux Test Facility
(FFTF) assemblies surrounding one Ident-69 pin container. Maximum loaded weight of the
canister is 3400 kg. The DOE SNF canister containing 5 FFTF assemblies and an Ident-69 pin
container is shown in Figure 5.1.3-2.
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Figure 5.1.3-1. Plan View of the Propos_ed 18 in. DOE SNF Canister

The basket assembly consists of a cylindrical center tube and 5 divider plates extending radially
from center tube to the DOE SNF canister wall. The center tube is stainless steel (Type 316L)
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with 153.0 mm inside diameter and 10 mm wall thickness. The divider plates are also stainless
steel (Type 316L) with a 10 mm thickness. The basket length is 4125 mm.

FFTF DOE SNF CANISTER
Figure 5.1.3-2. Cross-sectional View of the FFTF DOE SNF Canister

5.1.4 DOE FFTF SNF

The following dimensions are from Reference 7.6, pages 1 through 5. The FFTF standard driver
fuel assembly is hexagonally shaped and contains 217 cylindrical fuel pins. The assembly is
3657.6 mm long. The overall length of a fuel pin is 2372.36 mm for Type 3.1 and 4.1 fuels, and
2377.44 mm for Type 3.2 and 4.2 fuels. The cladding is 0.381 mm (0.015 in.) thick stainless
steel (Type 316). The inner and outer diameters of the cladding are 5.08 mm (0.200 in.) and
5.842 mm (0.230 in.), respectively. Each fuel pin has 914.4 mm (36 0 in.) long fuel region with
fuel pellet outer diameter of 4.9403 mm (0.1945 in.). The fuel region is centered 1663.7 mm
(65.5 in.) from the bottom of the assembly. Each fuel pin is helically wrapped with a 1.4224 mm
(0.056 in.) diameter Type 316 stainless steel wire to provide lateral spacing along its length. The
wire pitch is 304.8 mm (12.0 in.). The fuel pins are arranged in a triangular pitch within the
hexagonal duct. The fuel densnty is reported as 90.4% of the theoretical density. This
corresponds to 10.02 g/cm’ fuel meat densny The mixed oxide (MOX —UO, g6 and Pu0; ¢6)
fuel region is followed by 20.32 mm (0.80 in.) of natural UQ; insulator pellets and 144.78 mm
(5 70 in.) of Inconel 600 reflector on each end. The density of natural uranium insulator pellets
is 10.42 £ 0.22 g/cm’. The reflector outer diameter is 4.8133 mm (0.1895 in.). Above the top
reflector is a 125.5 mm long region with a 0.8052 mm diameter Type 302 stainless steel spring
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and 862.1 mm long stainless steel plenum (Type 316) with 4.9022 mm outer dlameter and
0.1397 mm wall thickness. The maximum stainless steel spring volume is 2.7264 cm>. The fuel
pin is closed with 5.842 mm diameter 104.6 mm and 35.6 mm long top and bottom caps,
respectively. The bottom cap length for Type 3.2 and 4.2 fuels is 40.6 mm. Each fuel pin
weighs 0.455 kg (1.0 Ib). The fuel enrichments and isotopic fractions for all four types of fuel
are given in Table 5.1.4-1.

The driver fuel assembly consists of a hexagonal duct that surrounds the fuel pins, discriminator,
inlet nozzle, neutron shield and flow orifice region, load pads, and handling socket. The duct is
Type 316 stainless steel with a wall thickness of 3.048 mm (0.12 in.). The duct tube outer
dimension is 116.205 mm (4.575 in.) across the hexagon flats, and 131.064 mm (5.16 in.) across
the opposite hexagon points. The fuel pin pitch is 7.2644 mm (0.286 in.). The maximum
assembly width is determined by the load pads, which are 138.1125 mm (5.4375 in.), wide
across the opposite hexagon points. The assembly length is 3657.6 mm (144 in.). Total weight
of a Driver Fuel Assembly (DFA) is 172.819 kg (381 Ib).

Some of the fuel assemblies have been disassembled and the fuel pins were placed in pin
containers named Ident-69. Although there are several types of pins container, the most reactive
pin container has been found to be the compartmented model, which can contain up to 217 fuel
pins. The total container length is 3657.6 mm (144 in.). The Ident-69’s are made witha 5 in.
stainless steel Typc 304L pipe (actual outer diameter is 5.563 in., or 141.30 mm) with a
transition to 2.5 in. pipe (actual outer diameter is 2.875 in., or 73.02 mm) at 431.8 mm (17.0 m)
from the bottom. Inside diameter of the pin container is 135 763 mm (5.345 in.). The fuel pins
are supported on a grid plate with 1.5875 mm (1/16 in.) holes. The central compartment has
inside and outside radius of 20.701 mm (0.815 in.) and 22.225 mm (0.875 in.), respectively.
Empty weight of an Ident-69 container is 59.09 kg (130 1b). The pin container mventory shows
that the hlghest loading for an Ident-69 pin container is 154 pins of Type 4.2, 109 pins of Type
3.1, and 131 pins of Type 4.1 and 4.2 mixed together.

In this calculation, materials inside the DOE SNF canister are homogenized.
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Table 5.1.4-1. Uranium and Plutonium Content of a Fresh DFA (R_ef. 7.6,p.5)

Driver Fuel Type
3.1 |3.2 | 4.1 | 4.2
Plutonium
Enrichment %Pw/(Pu+U) | 27.37 2243 29.28 25.14
Assembly content (kg) 9.071 7.421 9.722 8.333
Fuel pin content (g) 41.8 342 44.8 384
Isotopic fraction
Pu-239 0.8696 0.8696 0.8711 0.8711
Pu-240 0.1173 0.1173 0.1163 0.1163
Pu-241 0.0104 0.0104 0.0102 0.0102
Uranium L
Enrichment %U/(Pu+U) | 72.63 717.57 70.72 74.86
Assembly content (kg) 24.070 25.666 23.481 24813 -
Fuel pin content (g) 110.9 1183 108.2 1143
Isotopic fraction
U-235 0.007 0.007  [0.002 0.002
U-238 0.993 0.993 0.998 0.998

Note: Each assembly contains nominally 1.5 kg of uranium in insulator pellets.

5.1.5 Materials

Table 5.1.5-1. Chemical (fomposition of Alloy 22 (Ref. 7.7, p. 10)

Element Weight Percent Range Value Used
Carbon 0.010 (max) 0.010
Manganese 0.50 (max) 0.50
Silicon 0.08 (max) 0.08
Chromium 22.00 22,00
Nickel 56.00 56.00
Molybdenum 13.00 13.00
Cobalt 2.50 (max) - 2.060
Tungsten 3.00 3.00
Vanadium 0.35 (max) 0.35
Iron 3.00 3.00
Density = 8.69 g/cm’
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Table 5.1.5-2. Chemical Composition of ASTM A 516 Grade 70 (Ref. 7.8, p. 2)

Element Weight Percent Range Value Used

Carbon 0.30 (max) 0.30

Manganese 0.85-1.20 - 1.025
Phosphorus 0.035 (max) 0.035 "

Sulfur 0.035 (max) 0.035

Silicon 0.15-0.40 0.275

Iron Balance 98.33

Density = 7.832 g/cem’

Density of this material is given as 7.850 g/cm° in Reference 7.9, page 7.

Table 5.1.5-3. Chemical Composition of Inconel Alloy 600 (Ref. 7.10, p 9)

Element Weight Percent Range Value Used

Nickel 72.00 (min) 74.335
Chromium 14.0-17.0 15.5
Iron 6.0-10.0 8.0
. Carbon 0.15 (max) 0.15
Manganese 1.0 (max) 1.0

Sulfur 0.015 (max) 0.015
Silicon 0.5 (max) 0.5
Copper 0.5 (max) 0.5

Density = 8.47 g/cm”

Table 5.1.5-4. Chemical Composition of Type 304L Stainless Steel (Ref. 7.7, p. 13)

Element Weight Percent Range Value Used
Carbon 0.03 (max) 0.03
Manganese 2.00 (max) 2.00
Phosphorus 0.045 (max) 0.045
Sulfur 0.03 (max) 0.03
Silicon 0.75 (max) 0.75
Chromium 18.00 - 20.00 19.00
Nickel 8.00 - 12.00 10.00
Nitrogen 0.10 (max) 0.10
. Iron Balance 68.045
Density = 7.90 g/cm’

Reference 7.11, page 871.

|

Density of this material is given as 7.94 g/cm’ in Reference 7.9, page 7 and as 8.0 g/cm’ in
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Table 5.1.5-5. Chemical Compositibn of Type 316L Stainless Steel (Ref. 7.7, p-14)

Element Weight Percent Range Value Used
Carbon 0.03 (max) 0.03
Manganese 2.00 (max) 2.00
Phosphorus 0.045 (max) 0.045
Sulfur 0.03 (max) 0.03
Silicon 0.75 (max) 0.75
Chromium 16.00 - 18.00 17.00
Nickel 10.00 - 14.00 12.00
Molybdenum 2.00 - 3.00 2.50
Nitrogen 0.10 (max) 0.10
Iron Balance 65.545
Density = 7.9497 g/cm’

Density of this material is given as 7.98 g/cm’ in Reference 7.9, page 7 and as 8.0 g/cm in
Reference 7.11, page 871.

Table 5.1.5-6. Chémical Composition of Degraded HLW Glass (Ref. 7.2, Table 5.14)

Element Mole Percent Element Mole Percent

H 6.455 K 0.105

C 0.0002 Ti 0.1819

4) 59.80 Mn 0.7144

Na 0.0291 Fe 18.84

- Al 1.139 Ni 0.3249

Si 11.89 Cu 0.0123

Ca 0.1994 - Gd 0.0020

Density at 25°C = 3.892 g/cm’ Mg 0.2597

Table 5.1.5-7. Chemical Composition of Degraded HLW Glass Used in this Calculation

Element Mole Percent - Element Mole Percent
H 6.4551 K 0.3872
C 0.0002 T 0.1819
0 59.7993 Mn 0.7144
Na 0.0761 Fe 18.8429
LAl 1.1394 Ni 0.2200
- Si 11.8930 - Cu 0.0123
Ca 0.2762 Gd 0.0020
Density at 25°C = 3.892 g/cm’
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5.2 DEGRADED FFTF FUEL INSIDE AN INTACT DOE SNF CANISTER
SURROUNDED BY DEGRADED HLW

This section describes the calculation performed assuming a DOE SNF canister either located
among 5 degraded HLW canisters or against the inner barrier of the waste package surrounded
by the remnants of the HLW glass (HLW clayey material). These configurations are shown in
Figures 5.2-1 and 5.2-2, respectively. The degraded FFTF fuel either sits on the bottom of the
DOE SNF canister (in this case the DOE SNF canister is flooded with water — see Figure 5.2-3)
or is homogenized within the DOE SNF canister volume as shown in Figure 5.2-4. The'
dimensions used to represent the WP and the DOE SNF canister are shown in Figure 5.2-5.
Material volumes and densities used to generate the number densities are provided in the

| spreadsheet scenariol.xls (see Attachments IIT) for the degraded FFTF SNF and for the HLW
clayey material. The equation used to calculate the number density values throughout Section
5.4 is shown below:

N=(m/V)xN,IM

where: m is the mass in grams
V is the volume .
N, is Avogadro’s number (6.022 E+23 atoms/mole, Ref. 7.13, p. 59)
M is the atomic weight in gram/mole.

The volume of a cylinder segment is also calculated in the spreadsheet named x% water in clay
| and “snfhomo0” in the Excel file scenariol.xls (Attachments III). The equation for the volume
of a cylinder segment is shown below (Ref. 7.12, p. 19):

Cylinder Segment Volume = L(Rz cos™ (—8;—") —(R-hW2Rh-H? )

where: - Lis the cylinder length
R is the cylinder radius
h s the height of the segment.

| The MCNP input decks developed for this section are presented in Attachment I (the electronic
Attachment has been moved to Reference 7.14). The MCNP output decks are presented in
| Attachment III (the electronic Attachment has been moved to Reference 7.14).

In this calculation, the terms “fraction of water” or “percent of water” refer to a volume fraction
or to a percentage of volume.
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Water Inner Barrier
FFTF SNF
DOE SNF Canister Shell
HLW Clayey Material
Outer Barrier

Figure 52-1. Cross-sectional View of the DOE SNF Canister Settled in the Middle of the

HLW Clayey Material

DOE SNF Canister

Figure 52-2. Cross-sectional View of the DOE SNF Canister on the Bottom of the WP
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Water

FFTF SNF

anure 5.2-3. Cross-sectional View of the DOE SNF Canister with FFTF SNF Settled on
the Bottom

Figure § 2-4 Cross-sectional View of the DOE SNF Canister with FFTF SNF
Homogenized over the Entire Volume
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Figure 5.2-5. Dimensions of the WP and the DOE SNF Canister in cm (not to scale)

5.2.1 FFTF Mixture in a Flooded DOE SNF Canister

This scenario is based on an intact DOE SNF canister with the FFTF fuel settled on the bottom
of this flooded canister (Figure 5.2-3). The volume and the atomic density of the FFTF mixture
enclosed in the DOE SNF canister is calculated in the spreadsheet “clay” in the Excel file
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scenariol.xIs (Attachment II). Variations of this scenario are listed in Table 5.2.1-1. First the
percentage of water in the clay is increased (along with the volume of clay). Then the position of
the DOE SNF canister is varied in the WP (see Figures 5.2-1 and 5.2-2).

Table 5.2.1-1. Degraded Dry FFTF SNF in an Intact DOE SNF Canister Surrounded by
HLW Clayey Material

NC:::: y1* (cm) ya2** (cm) Description
. DOE SNF canister shell intact in the middle of the WP,
m00f0c | 1.710471 -12.138 | FFTF fuel degraded. Dry clay. WP and DOE SNF void
spaces are flooded with water.

i DOE SNF canister shell intact in the middle of the WP,
m00f20 | 23.57083 -12.138 | FFTF fuel degraded. 20% water in the clay. WP and
DOE SNF void spaces are flooded with water.

DOE SNF canister shell intact in the middle of the WP,

94 .
: FFTF fuel degraded. Mixture of clay and water
m00f49 E’la:l?:se)r -12.138 flooding the WP. DOE SNF void space is flooded with
water.
‘ DOE SNF canister shell intact on the bottom of the WP,
t00f0c 5.62338 -12.138 | FFTF fuel degraded. Dry clay. WP and DOE SNF void
' spaces are flooded with water.

DOE SNF canister shell intact on the bottom of the WP,
t00£20 | 23.57083 -12.138 | FFTF fuel degraded. 20% water in the clay. WP and
DOE SNF void spaces are flooded with water.

DOE SNF canister shell intact on the bottom of the WP,

94

: FFTF fuel degraded. Mixture of clay and water
t00£49 | (1 inner -12.138 flooding the WP. DOE SNF void space is flooded with
radius) water
o y1 is the distance from the WP centerline to the top of the clay layer.

** y2is the distancc from the DOE SNF car;ister centerline to the top of the fuel layer.

5.2.2 FFTF Fuel Mixed with Different Volume of Water in a Flooded DOE SNF Canister

This scenario is based on an intact DOE SNF canister located in the center of the WP. The FFTF
fuel is mixed with different volumes of water. Variations of this scenario are listed in Table
5.2.2-1.. The hematite (product resulting from the iron degradation) is a porous media and
thereforé can retain an unknown volume of water. The k.« of a degraded WP as a function of the
amount of water trapped in the hematite (which is also noted as Fe;0s in this calculation) is also
investigated (Table 5.2.2-1). In all of these cases, the clay was not diluted.
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Table 5.2.2-1. Degraded FFTF Fuel Mixed with Water in an Intact DOE SNF Canister

Surrounded by Dry HLW Clay
% of the Fe;03 o
If:;i Volume“(,)ccupied by ﬁ;:;:;’::{ yi* (cm) y2** (cm)
ater

m50f0c 0 50 1.710 -5.833
m80f0c 0 83.374 1.710 21,901 (1 inner radius)
m53f0c 30 . . 50 1.710 -5.833
m383{0c 30 83.374 1.710 21.901 (1 inner radius)
m56f0c 60 50 1.710 -5.833¢%¢
m86£0c 60 83.374 1.710 21.901 (1 inner radius)
m60f0c 0 65 1.710 -0.860

m63f0c 30 ; 65 1.710 -0.860

m66f0c 60 65 1.710 -0.86

m20f0c .0 25 1.710 9929 .
m23f0c 30 25 1.710 -9.929

m26f0c 60 25 1.710 -9.929
m03f0c 30 -0 1.710 -12.138
mO06£0c 60 0 1.710 ‘ -12.138

* y1 is the distance from the WP centerline to the top of the clay layer.

i y2 is the distance from the DOE SNF canister centerline to the top of the fuel layer.
b A similar case (called n_clay) was developed using the clay composition given in Table
| 5.1.5-6 (the atomic densities are calculated in the spreadsheet n_clay.xls, Attachment VIII).

5.2.3 Change in Ker Due to the Absorber

If the main absorbers (Gd and Fe;0;) are lost, kg of the WP will increase. Cases reflecting such
events are described in.Table 5.2.3-1.  The total mass of Gd in the canister is assumed to be
7.7353 kg (see Assumption 3.3 and spreadsheet “gd” of Attachment III).
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Table 5.2.3-1. Cases Considering the Loss of Absorber
Mass.of Gd % of Fe;0;
Cases (kg) in the Removed from Description
Name DOE.SNF the Canister |
Canister )
DOE SNF canister shell intact in the middle, fuel
. degraded, dry clay, 60% of the hematite volume
nogdS6 0 0 is occupied by clay, 50% of water in the fuel.
WP and DOE SNF void spaces are flooded. All
Gd removed from the FFTF fuel.*

DOE SNF canister shell intact in the middle, fuel
degraded, dry clay, 60% of the hematite volume
10gds6 0.77353 0 is occupied by clay, 50% of water in the fuel.
' WP and DOE SNF void spaces are flooded.
90% of the volume of Gd has been removed.
DOE SNF canister shell intact in the middle, fuel
_ | degraded, dry clay, 60% of the hematite volume
05gds6 0.3868 0 is occupied by clay, 50% of water in the fuel.
. WP and DOE SNF void spaces are flooded.
95% of the volume of Gd has been removed.
DOE SNF canister shell intact in the middle, fuel
degraded, dry clay, 60% of the hematite volume
: is occupied by clay, 50% of water in the fuel.
nofes6 | 7.7353 100 WP and DOE SNF void spaces are flooded.
100% of the hematite has been removed from the
canister.
DOE SNF canister shell intact in the middle, fuel |
degraded, dry clay, 60% of the hematite volume
is occupied by clay, 50% of water in the fuel.

06gd56 | 04641 0 WP and DOE SNF void spaces are flooded.
’ 94% of the Gd has been removed from the
canister.
* A similar case (called nogdcl) was developed using the clay composition given in Table

| 5.1.5-6 (the atomic densities are calculated in the spreadsheet n_clay.xls, Attachment VIII).

5.3 DEGRADED SNF CANISTER SETTLED ABOVE THE HLW GLASS CLAY

This section describes the calculations performed assuming the HLW canister degrades before
the DOE SNF canister. The degraded HLW clayey material is assumed to be collected at the
bottom of the WP, and the degraded FFTF SNF settles at the top of the clayey material as shown
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in Figure 5.3-1. Material volumes and densities used to generate the number densities for the
MCNP cases are provided in the spreadsheets sccnanoZa.xls and scenario2b.xls (see

| AttachmentsIV and V). The water density used is 1 g/cm® unless otherwise specified. The keer
of the WP for different degrees of hydration of both the FFTF SNF and the HLW clayey material
layers is investigated in this section. Descriptions of such configurations are given in Table 5.3-
1 through Table 5.3-5. The cases described in Table 5.3-6 were developed to investigate the
impact of a loss of absorber. The MCNP input decks developed for this section are presented in

| Attachment I (the electronic Attachment has been moved to Reference 7.14. The MCNP output
decks are presented in Attachment II (the electronic Attachment has been moved to Reference

| 7.14).

Water
Inner Barrier Degraded DOE
SNF Canister
Outer Barrier HLW Clayey Material

Figure 53-1. Degraded DOE SNF on Top of the Degraded HLW Glass Clay

The atomic densities of the clay and of the fuel used for the calculations presented in the two

following tables are described in the Excel file scenario2a.xls in the spreadsheets named “clay”
and “fuel”, respectively.

Table 5.3-1. Stratified Layer of Degraded Dry FFTF SNF on Top of the HLW Glass Clay

ek Fraction of
Ig::e y1* (cm) {:m) Water in the ' Description
HLW Clay .

Dry clay. Dry FFIF fuel sits on the top of the

ft00 -3.022 | -1.087 0 clay. The void space in the WP is flooded
' with water.

25% of water in the clay. Dry FFTF fuel sits
f25 | 20.750 | 22.739 0.25 on the top of the clay. The void space in the

WP is flooded with water.
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Table 5.3-1. Stratified Layer of Degraded Dry FFTF SNF on Top of the HLW Glass Clay

. Chse y** Fraction of S
N y1* (cm) (cm) Water in the Description
ame HLW Clay
94 .
. ; 51.41% of water in the clay. Dry FFTF fuel
f150 86'59,7 (rla;?::g 0.5141 sits on the top of the clay.
* yi is the distance from the centerline of the WP to the top of the HLW clay layer.

¥

y2 is the distance from the centerline of the WP to the top of the FFTF SNF layer.

In the calculations described in Table 5.3-2, the amount of water in the FFTF SNF layer varies.
The HLW clayey material is modeled with no free water fraction (however, it contains some
hydrogen in the form of hydrates) in order to maximize the potential volume of the degraded
FFTF fuel in the layer above the HLW glass clay.

Table 5.3-2. Stratified Layers with Degraded FFTF Fuel on the Top of Dry Clay

Fraction % of
Case * y2** | of Water Fe;0; . 4o
Name | (cm) | (cm) | in FFTF | Filled with Description
Fuel Water
Dry clay. 25% of water in the FFTF
25100 | -3.022 | -0.441 0.25 0 fuel layer. Void space of the WP filled
with water.
Dry clay. 50% of water in the FFTF
£50t00 | -3.022 | 0.849 0.50 0 fuel layer. Void space of the WP filled
with water.
Dry clay. 75% of water in the FFTF
f75t100 | -3.022 | 4.721 0.75 0 fuel layer. Void space of the WP filled
with water.
04 Dry clay. 97.48% of water in the FFTF
} . fuel layer (entire space filled with a
B700 | -3.022 | 1 Inner 0.975 0 mixture of water and fuel except the clay
radius) layer).
: o Dry clay. 75% of water in the FFTF
f75130 °| -3.022 | 4.721 0.75 30 fuel layer. Void space of the WP filled
with water.
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Table 5.3-2. Stratified Layers with Degraded FFTF Fuel on the Top of Dry Clay

Fraction % of
Case | y1* | y2** |ofWater | Fe;0; 4 .
‘Name | (cm) | (cm) | in FFTF | Filled with Description
Fuel Water

Dry clay. 75% of water in the FFTF

f75t60 | -3.022 | 4.721 -0.75 60 fuel layer. Void space of the WP filled
with water.
* yi is the distance from the centerline of the WP to the top of the HLW clay layer.

e yyis the distance from the centerline of the WP to the top of the FFTF SNF layer.

In the previous configuration, the WP was flooded with water. In the next configuration, the
HLW glass clay and the fuel layer fill the entire WP, there is no void space (see Figure 5.3-2).
Table 5.3-3 lists the different cases developed. To find the most reactive case, the density of the
water mixed with the clay and/or the fuel is varied. _

Degraded DOE SNF Canister

HLW Clayey Material

Figure 5.3-2. WP Filled with HLW Clay Material Layer and FFTF SNF Layer

The atomic densities of the clay and of the fuel used for the calculations presented in the two
following tables are described in the Excel file scenario2b00.xls in the spreadsheets named

“clay” and “fuel”, respectively.
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Table 5.3-3. Stratified Layer with Degraded FFTF SNF Diluted with Different Density of

Water
. . Density of the Water
Density of the Water in .
Case Name * (cm in the HLW Clayey
y* (em) the FFTF SNF (glem’) | "yt B Py
51.41% of Water in the HLW Clayey Material, Dry FFTF SNF
01£t50 86.597 N/A** 0.1
05£t50 86.597 N/A 0.5
08£t50 86.597 N/A 0.8
f1S0*** 86.597 N/A 1.0
Dry HLW Clayey Material, 97.48% of Water in the FFTF SNF
97t01 —3.022 0.1 N/A
97105 -3.022 0.5 N/A
97108 -3.022 0.8 N/A
197t00**** -3.022 1.0 N/A -
25% of Water in the HLW Clayey Material, 96.37% of Water in the FFTF SNF
011125 20.750 1.0 0.1
05ft25 20.750 1.0 0.5
08ft25 20.750 1.0 0.8
10£t25 20.750 1.0 1.0
960125 20.750 0.1 - 1.0
960525 20.750 0.5 1.0
960825 20.750 0.8 1.0
| 45% of Water in the HLW Clayey Material, 89.77% of Water in the FFTF SNF
894501 59.068 1.0 0.1
894505 59.068 1.0 0.5
894508 59.068 1.0 0.8
894510 59.068 1.0 1.0
49.39% of Water in the HLW Clayey Material, 75% of Water in the FFTF SNF
754901 75.106 1.0 0.1
754905 75.106 1.0 0.5
754908 75.106 1.0 0.8
754910 75.106 1.0 1.0
750149 75.106 0.1 1.0.
750549 75.106 0.5 1.0
750849 75.106 0.8 1.0
750105 75.106 0.1 0.5
750505 75.106 0.5 0.5
750805 75.106 0.8 0.5
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Table 5.3-3. Stratified Layer with Degraded FFTF SNF Diluted with Different Density of

** Not Applicable (N/A).

*x% See Table 5.3-1.
#*++  Gee Table 5.3-2.

Water
. o . Density of the Water
Density of the Water in .
Case Name y* (cm) in the HLW Cla
the FFTF SNF (g/cm®) Materisl (glem &y

50% of Water in the HLW Clayey Material, 67.98% of Water in the FFTF SNF

695001 78.033 . 1.0 0.1

695005 78.033 1.0 0.5

695008 78.033 1.0 0.8

695010 78.033 1.0 1.0

690101 78.033 0.1 0.1

690501 78.033 0.5 0.1

690801 78.033 _ 0.8 0.1

* y is the distance from the centerline of the WP to the top of the clayey material layer.

In the configurations described in the following table, the layer of fuel and the layer of HLW
glass are mixed partially or totally as shown in Figures 5.3-3a and 5.3-3b, respectively. Any

available void space in the WP is flooded with water.

Figqre 5.3-3a. Layer of Fuel Partially

Water

FFTF SNF

Mix of
HLW and
FFTF SNF

HLW
Clayey
Material

Mixed with the Layer of HLW Clay

W NS

Figure 5.3-3b. Layer of Fuel Totally Mixed
with the Layer of HLW Clay -
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Table 5.3-4. Layer of FFTF Fuel Mixed with Layei- of HLW Clayey Material

Fraction | Fraction
Case |  »* y2** | ys*** | of Water | of Water

Name | (cm) | (cm) | (cm) in the in the
Fuel Clay

Description

90% of the clay is settled on the
bottom. A mix composed of
10% of the clay and 10% of the

. ; fuel sits on the top of the clay
mixt10 | -10.12 | -2.25 | 4.72 0.75 0 layer followed by 90% of the
fuel. The void space in WP is
filled with water (see Attachment
IV spreadsheet mix).
75% of the clay is settled on the
| bottom. A mix composed of
25% of the clay and 25% of the
. fuel sits on the top of the clay
mixt25 | -20.90 | -1.09 | 4.72 0.75 0 layer followed by 75% of the
fuel. The void space in WP is
‘| filled with water (see attachment
IV spreadsheet mix).
40% of the clay is settled on the
bottom. A mix composed of
60% of the clay and 60% of the
. fuel sits on the top of the clay
mixt60 | -47.63 | 1.62 | 4.72 0.75 0 layer followed by 40% of the
fuel. The void space in WP is
filled with water (see Attachment
IV spreadsheet mix).
The clay and the fuel are mixed
together. The void space in WP

mix100 | N/A | 472 | N/A 0.75 0 . .
, is filled with water (see
Attachment IV spreadsheet mix).
10% of the clay and 10% of the
. 94 fuel are mixed together. Density
mx6910 | 57.43 | 79.13 | (1 inner | 0.6798 50 . | ofthe water in the clay is 0.1
. radius) g/cm’ (see Attachment V

spreadsheet mix) .
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Table 5.3-4. Layer of FFTF Fuel Mixed with Layer of HLW Clayey Material

| Fraction | Fraction
Case 1* y2** | yi*** | of Water | of Water . e
Name (ilm) (cm) | (cm) | inthe in the Description
Fuel Clay
25% of the clay and 25% the fuel
94 are mixed together. Densxty of
mx6925 | 33.08 | 80.86 | (1 inner |- 0.6798 50 the water in the clay is 0.1 g/em®
radius) (see Attachment V spreadsheet -
mix).
o4 Thcgayalx;d the fut;lt;re mixed
. together. Density of the water in
mx6960 | -17.28 | 85.42 (rla:i?:g 0.6798 50 the clay is 0.1 g/em?® (sce
Attachment V spreadsheet mix).
* y1 is the distance from the centerline of the WP to the top of the HLW clay layer. _
b y2 is the distance from the centerline of the WP to the top of the mix layer.

e y3 is the distance from the centerline of the WP to the top of the fuel layer.
In the next calculation, the WP contains a mixture of FFTF SNF, HLW, and water such that the

inner volume of the WP is filled. Detailed description of the densities used is given in
| Attachment V spreadsheet mix.

Table 5.3-5. Homogenized FFTF SNF and HLW Clayey Material

Case Name Density of the Water Needed to Flood the WP
: (g/cm®)
homo 1.0
homo08 0.8
homo05 0.5
homoO1 0.1

In the previous configurations, the mass of Gd (neutron absorber) present in the WP is 7.7353 kg
" (see Assumption 3.3). To determine the minimum amount of absorber needed to prevent
criticality in the WP, cases described in Table 5.3-6 are developed.
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Table 5.3-6. Stratified Layer with Degraded FFTF Fuel on Top with Different Loadings of

Neutron Absorber
C Mass of I.? Fe;(e)é Fraction | Fraction .
N ase Gd (kg) femo:h of Water | of Water Description
AME | in the WP | 0S¢ | in FFTF | in HLW
No Gd in the fuel layer, WP
nogd75 0 0 0.75 0 flooded (see Attachment IV
spreadsheet fuel).
. No Gd or hematite in the fuel layer,
nogdfe 0 100 0.75 0 WP flooded (see Attachment IV
spreadsheet fuel).
No Gd in the fuel and clay layer,
nogdal 0 0 0.75 0 WP flooded (see Attachment IV
spreadsheet fuel). o
Neither Gd nor hematite in either
the fuel layer or the clay layer, WP
nogfal 0 100 0.75 0 flooded (see Attachment IV
spreadsheet fuel).
No Gd in the fuel layer (see
69nogd 0 0 0.6798 0.50 Attachment V spreadsheet fuel).
No Fe;03 in the fuel layer (see
69nofe | 7.7353 100 0.6798 0.50 Attachment V spreadsheet fuel).
Neither Gd nor Fe;Os in the fuel
69nogf 0 100 0.6798 0.50 layer (see Attachment V
spreadsheet fuel).
No Gd in the fuel layer (see
01gd50 0 0 0 S141 Attachment V spreadsheet fuel).
No Fe in the fuel layer (see
01fe50 7.7353 100 0 5141 Attachment V spreadsheet fuel).
Neither Gd nor Fe;0; in the fuel
01gf50 0 100 0 5141 | layer (see Attachment V
spreadsheet fuel).

5.4 DEGRADED SNF CANISTER SETTLED IN THE BOTTOM OF THE WP, THE
HLW CLAYEY MATERIAL ABOVE

This section describes the calculation performed assuming the DOE SNF canister sinks to the
bottom of the degraded HLW clay during the degradation process. As the DOE SNF canister
degrades, there will be some mixing of the HLW clayey material and the FFTF SNF as shown in
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Figure 5.4-1. It is assumed that the water fraction in the bottom layer is the same as the water
fraction in the clayey material. Descriptions of the calculations for this scenario are provided in
Table 5.4-1. Material volumes and densities used to generate the number densities for the
MCNP cases are provided in the spreadsheet “mix” of the Excel file scenario3.xIs (see

| Attachment VI). The MCNP input decks developed for these cases are presented in Attachment
I (the electronic Attachment has been moved to Reference 7.14). The MCNP output decks are
presented in Attachment II (the electronic Attachment has been moved to Reference 7.14).

HLW Clayey Material

FFTF SNF Mixed with
HLW Clayey Material

Figure 5.4-1. Degraded DOE SNF Mixed wiih HLW Glass Clay at the Bottom of the WP

Table 5.4-1. Stratified Layer, FFTF SNF Layer at the Bottom of the WP

Water Fraction | , e ek
Case Name | of the Clay and /;)OI Hfl‘evg %dFl;,;.d S‘;;:h y1* (cm) y2** (cm)
of the FFTF SNF cgra
w0O0h00 0.0 00 -86.597 -1.087
w0O0h10 0.0 10 -73.035 -1.087
wO00h20 0.0 20 . -62.773 -1.087
w00h30 0.0 30 -53.741 -1.087
w10h00 0.1 00 -86.054 7.002
wiOh10 0.1 10 -71.469 7.002
w10h20 0.1 . 20. -60.406 7.002
w10h30 0.1 30 -50.645 7.002
w20h00 0.2 00 -85.399 - 17.196
w20h10 0.2 10 -69.575 17.196
w20h20 0.2 20 -57.534 17.196
w20h30 0.2 30 -46.879 17.196
w30h00 0.3 00 -84.589 30.639
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Table 5.4-1. Stratified Layer, FFTF SNF Layer at the Bottom of the WP

Water Fraction | , . . :
Case Name | of the Clay and /;)Of H{;‘Z %;ds\;gh y1* (cm) y2** (cm)
of the FFTF SNF | =~ or2¢¢ :
w30h10 0.3 10 -67.227 30.639
w30h20 0.3 20 -53.965 30.639
w30h30 0.3 30 ’ -42,179 30.639
w40h00 04 . 00 - -83.559 49.853
w40h10 04 10 -64.224 49.853
w40h20 0.4 20 -49.375 49.853
w40h30 0.4 30 -36.108 49.853
w50h00 0.5 00 -82.073 94 (WP filled)
w50h10 0.5 10 -59.864 94 (WP filled)
w50h20 0.5 20 -42.667 94 (WP filled)
w50h30 0.5 30 -27.164 94 (WP filled)
* y1 is the distance from the centerline of the WP to the top of the FFTF SNF layer.

*e y2 is the distance from the centerline of the WP to the top of the HLW Clayey Material.

Table 5.4-2 describes the calculation developed to predict keg in case of total loss of the absorber
Gd and total loss of the hematite.

" Table 5.4-2. Stratified Layers of FFTF SNF and HLW Clayey Material with Different
. Loading of Neutron Absorber

- Q
C Water Fraction A.OIHL.W Mass of Gd in Fraction of Fe;0; from the
ase of the Clay and | Mixed with the Mix L FFTF SNF R df
Name | ofthe FFTF | Degraded ¢ VX Layer cmovec lrom
SNF FFTF SNF (8 the Mix Layer

nogd30 0.30 10 304.584 0
nogf30 0.30 10 304.584 1
ngd30b 0.30 : 10 0 0
ngf30b 0.30 10 0. 1
nogdso0 0.507358 00 0 0
nogfs0 0.507358 00 0 1
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5.5 EFFECTS OF PLUTONIUM DECAY

In this section, the decay of the following materials is studied: Pu-239, Pu-240, and Pu-241.
Pu-239 and Pu-240 are alpha emitters and will decay to U-235 and U-236 respectively (see Ref.
7.13, p. 48). Pu-241 is a B” emitter and will decay to Am-241. Am-241 is an alpha emitter and

decays to Np-237 (see Ref. 7.13, p. 48). :
The atomic density of an element/isotope at a time t is given by Bquatxon 5.1:

~In2* :
Ne()=N,, "c-p[ 1;2 IJ Equation 5.1.
2x

where : tis the time,
Nx(t) is the atomic density of the isotope X at time t,
Nox is the atomic density of the isotope X at time zero,
- Tinx is the half-life of the isotope X

In this calculation, kesr is evaluated at 4 different times:
e =0 :decays as not started.
o t=1, . =241E4years (Ref.7.13,p.48).
o t=2*T, . =482E4years. Atthistime, practically all Pu-241 has decayed to Np-237
‘and more than 99% of the Pu-240 has decayed to U-236.
-e t=Final. The time “final” refers to the time at which all plutonium isotopes have decayed

(e.g., at ten half-lives of Pu-239, more than 99.9% of Pu-239 has decayed to U-235 and all
other plutonium xsotopes are essentially zero).

Table 5.5-1 gives a list of the cases listed in previous sections that are studied in Section 5.5.

Those particular cases were selected because their reactivity is high.
The atomic densities of each fissile material at times of interest are given in Attachment IX.

.Table 5.5-1. List of the Cases Studied

Case Name . - Case Name
69nogd . < mx6925
69nogf nofe56
754905 : . nogd56
894508 nogf50
m06£0c t00£20
mS6£0c w50h00
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6. RESULTS

This calculation file documents the criticality evaluations that were performed for a Five-Pack
defense HLW waste package containing FFTF fuel in the DOE SNF canister. Sections 6.1

| through 6.4 present the kes results for each of the scenarios depicted in Sections 5.2 through 5.5.
The ket results represent the average combined collision, absorption, and track-length estimator
from the MCNP calculations. The standard deviation represents the standard deviation of kegr
about the average combined collision, absorption, and track-length estimate due to the Monte
Carlo calculation statistics. The estimated k. with 99% confidence are calculated in the spread
sheet plot.xls (Attachment VII).

These results are based in part on existing data; therefore, use of any results from this calculation
for input into document supporting procurement, fabrication, or construction is required to be
identified and tracked as TBV in accordance with appropriate procedures.

6.1 DEGRADED FFTF FUEL IN AN INTACT DOE SNF CANISTER s -

Table 6.1-1 presents the result for the MNCP calculation described in Section 5.2.1. Results
reported in this table show that the most reactive case occur for dry HLW clay and if the DOE
SNF canister is located in the middle of the codisposal waste canister. Table 6.1-2 illustrates the
results for the MCNP calculation performed using this configuration of the WP and using the
configurations of the DOE SNF canister described in Section 5.2.2.

Table 6.1-1. Degraded Dry FFTF Fuel in a WP Containing HLW Clay

_ O T R B A T v
escription r c 26 *tlo (N{e*V) File
Name
DOE SNF canister shell intact in
the middle of the WP, FFTF fuel .
degraded. Dry clay. WP and DOE | 0.2824 | 0.0008 | 0.2840 0 0.5756 | m00f0c.0
SNF void spaces are flooded with '
water.
DOE SNF canister shell intact in
the middle of the WP, FFTF fuel
degraded. 20% water in the clay. | 0.2674 | 0.0009 | 0.2691 0 0.6012 | m00£20.0
WP and DOE SNF void spaces are :
flooded with water.
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Table 6.1-1. Degraded Dry FFTF Fuel in a WP Containing HLW Clay
K, | BX |AENCF g’ftleﬁ
Description Ker c 20 Rz‘tktxo (N{S'V) File
Name
DOE SNF canister shell intact in
the middle of the WP, FFTF fuel
degraded. Mixture of clay and 0.2590 | 0.0008 | 0.2606 0 0.6095 | m00£49.0
water flooding the WP. DOE SNF
void space is flooded with water.
DOE SNF canister shell intact on
the bottom of the WP, FFTF fuel
degraded. Dry clay. WP and DOE | 0.2695 | 0.0007 | 0.2709 0 0.6067 | t00f0c.O
SNF void spaces are flooded with
water. _
DOE SNF canister shell intact on
the bottom of the WP, FFTF fuel
degraded. 20% water in the clay. | 0.2720 | 0.0008 | 0.2736 0 0.5955 | t00£20.0
WP and DOE SNF void spaces are
flooded with water.
DOE SNF canister shell intact on
the bottom of the WP, FFTF fuel
degraded. Mixture of clay and 0.2692 | 0.0009 | 0.2709 0 0.5938 | t00f49.0
water flooding the WP. DOE SNF
void space is flooded with water.
* H/X: ratio of hydrogen to fissile material (Uz” +Pum).
e AENCEF: average energy neutron causing fission.
Table 6.1-2. Degraded FFTF Fuel in 2 Flooded WP Containing Dry HLW Clay
Description Results
% of l."ezO;; % of Water ' H/X | AENCF MCNP
0?;:,‘; 'tf:. by in the Fuel Ken N ker+2c Ratio | (MeV) Fgeult\& ‘:xt:e
30 0 0.4471 | 0.0011 | 0.4494 20.2 0.3045 | m03f0c.O
60 0 0.5383 | 0.0015 | 0.5413 40.2 0.2157 | m06f0c.O
0 - 50 0.5245 | 0.0012 | 0.5270 61.6 0.1751 | m50f0c.O0
0 83.374 0.5307 | 0.0010 | 0.5327 | 309.0 | 0.0675 | m80f0c.O
30 50 0.5794 | 0.0013 | 0.5820 102.1 0.1286 | m53f0c.0
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Table 6.1-2. Degraded FFTF Fuel in a Flooded WP Containing Dry HLW Clay

Description Results
% of Fe:05 | o/ ¢ water HX |AENcF| MCNP

Occupiedby | intheFuel | 7 | O | K29\ Ratio | (Mev) | Pt
30 83.374 0.5042 | 0.0009 | 0.5060 | 430.6 | 0.0570 | m83f0c.0

60 S0 0.5978 | 0.0013 | 0.6004 | 142.5 | 0.1057 | mS6f0c.O0*

60 83.374 0.4767 | 0.0008 | 0.4783 | 552.3 | 0.0494 | m86f0c.0

0 65 0.5646 | 0.0012°| 0.5669 | 114.4 | 0.1196 | m60f0c.0

30 65 0.5837 | 0.0013 | 0.5863 |.172.2 | 0.0944 | m63f0c.0

60 65 0.5774 | 0.0011 | 0.5796 | 230.0 | 0.0795 | m66f0c.0

0 25 04211 | 0.0011 | 0.4232 20.5 | 0.3106 | m20f0c.0

30 25 0.5294 | 0.0013 | 0.5320 47.5 0.2004 | m23f0c.0

60 25 0.5843 | 0.0014 | 0.5871 74.5 0.1574 | m26f0c.O

* The kg obtained for the case n_clay (similar to m56f0c except the clay composition) is

0.6006, the'standard deviation is 0.0009 (see n_clay.O0). Therefore the two cases (m56f0c and
n_clay) are statistically identical.

Table 6.1-3 shows the kg in the WP, assuming that some of the principal absorbers have been

removed from the WP and that the water fraction in the fuel is 0.50. A detailed description of
the different cases studied is glven in Table 5.2.3-1.

Table 6.1-3. Degraded FFTF SNF with Different Loadings of Neutron Absorber

Description Results
Mass of Gd % of Fe;0; MCNP
(kg) in the Removed k. ke +2 H/X | AENCF Output
DOE SNF from the “ o 1720 | Ratio | (MeV) | Lo PY

Canister Canister File N.ame
0 0 1.0415 | 0.0012 | 1.0439 | 142.5 | 0.0604 | nogd56.0*
0.3868 0 0.9185 | 0.0016 | 0.9217 | 142.5 | 0.0700 | 05gdS6.0
0.4641 0 0.9053 | 0.0016 | 0.9084 | 142.5 | 0.0697 | 06gd56.0
0.77353 0 0.8518 | 0.0015 | 0.8547 | 142.5 | 0.0739 | 10gd56.0
7.7353 100 0.6270 | 0.0009 | 0.6288 | 142.5 | 0.1211 | nofe56.0 .
* - The k.rr obtained for the case nogdcl (similar to nogd56 except the clay composition) is

1.0438, the standard deviation is 0.0012 (see nogdcl.0). Therefore the two cases (nogdS6and
nogdcl) are statistically identical.
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6.2 DEGRADED SNF CANISTER SETTLED ABOVE THE HLW GLASS CLAY

The following presents the results of the calculations described in Section 5.3.

Table 6.2-1. Degraded Layer of Dry FFTF Fuel on the Top of a HLW Clay Layer

. H/X Ratio MCNP
fﬁ;:ol;l%vvg:r Kerr c Ker+20 | in the Fuel A&T%F Output
- Section File Name
0 0.1561 0.0006 0.1574 0 0.2828 . ft00.0
0.25 0.1491 0.0007 0.1505 0 0.2941 f20.0
0.5141 (WP filled) | 0.1969 0.0008 0.1984 0 0.4870 £t50.0

Table 6.2-2. Degraded Layer of FFTF Fuel on the Top of a Dry HLW Clay Layer

Description Results ~

Fractionof | % of the H/X MCNP

Water in | Fe;O3; Volume Ratio in | AENCF

the FFTF | Filledwith | ¥ | © | k20 |y opuel | (Mev) | Output
Fuel Water Section File Name
0.25 0 0.1930 | 0.0008 | 0.1946 33.2 0.2086 £25t00.0
0.50 0 0.2586 | 0.0009 | 0.2604 99.6 0.1309 £50t00.0
0.75 0 0.3463 | 0.0009 | 0.3481 298.8 0.0670 | £75t00.0
0.975 0 0.2310 | 0.0004 | 0.2318 3855.7 0.0180 197t00.0
0.75 30 0.3516 | 0.0010 | 0.3535 335.2 0.0629 £75t30.0
0.75 60 0.3562 | 0.0008 | 0.3578 371.6 0.0596 £75t60.0

Table 6.2-3 lists the ks of the configuration developed assuming the density of the water in
either the clay or the fuel is variable.
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Table 6.2-3. Layers of FFTF SNF and HL'W Glass Diluted with Water of Variable Density

Description Results
DenSlty of Density of ) BX MCNP
_the Water | o Water in AENCF | Ratioin | Output
inthe FFTF | "o oppwy | - ke ¢ kert20 | '(Mev) | theFuel |  File
(5553) Clay (g/cm’) Section | Name
51.41% of Water in the HLW Clayey Material, Dry FFFF SNF
N/A 0.1 0.2107 | 0.0007 | 0.2121 | 0.4756 0 01£t50.0
N/A 0.5 0.1977 | 0.0006 | 0.1989 | 0.4956 0 05£t50.0
N/A 0.8 0.1972 | 0.0007 | 0.1986 | 0.4957 .0 08£t50.0
N/A 1.0 0.1969 | 0.0008 | 0.1984 | 0.4870 0 £t50.0
Dry HLW Clayey Material, 97.48% of Water in the FFTF SNF
0.1 N/A 0.3434 | 0.0008 | 0.3450 | 0.0580 385.6 | f97t01.0
0.5 N/A 0.2840 | 0.0005 | 0.2850 |-0.0253 1927.9 | 197t05.0
0.8 N/A 0.2476 | 0.0004 | 0.2484 | 0.0198 | 3084.6 | ©7t08.0
1.0 N/A 0.2310 | 0.0004 | 0.2318 | 0.0180 | 3855.7 | £97t00.0
25% of Water in the HLW Clayey Material, 96.37% of Water in the FFTF SNF
1.0 0.1 0.2622 ] 0.0005 | 0.2631 | 0.0206 2641 01£25.0
1.0 0.5 0.2610 | 0.0004 | 0.2618 | 0.0210 2641 05f25.0
1.0 0.8 0.2624 | 0.0004 | 0.2632 | 0.0199 2641 08125.0
1.0 1.0 0.2617 | 0.0004 | 0.2625 | 0.0213 2641 10£25.0
0.1 1.0 0.3305 | 0.0011 | 0.3327 | "0.0742 264.1 | 960125.0
0.5 1.0 0.3189 | 0.0006 | 0.3201 | 0.0301 1320.5 | 960525.0
0.8 1.0 02806 | 0.0004 | 0.2813 | 0.0228 | 2112.8 | 960825.0
45% of Water in the HLW Clayey Material, 89.77% of Water in the FFTF SNF ,
1.0 0.1 0.3775_[ 0.0007 | 0.3788 [ 0.0377 | 874.0 | 894501.0
1.0 0.5 03758 | 0.0007 | 0.3771 | 0.0374 874.0 | 894505.0
1.0 0.8 0.3739 | 0.0007 | 0.3752 | 0.0373 | .874.0 | 894508.0
1.0 1.0 03739 | 0.0007 | 0.3752 | 0.0376 | 874.0 | 894510.0
49.39% of Water in the HLW Clayey Material, 75% of Water in the FFTF SNF
1.0 0.1 04555 | 0.0009 | 0.4574 | 0.0570 298.8 [ 754901.0
1.0 0.5 0.4726 | 0.0011 | 0.4748 | 0.0648 298.8 | 754905.0
1.0 0.8 0.4700 | 0.0009 | 0.4718 | 0.0664 298.8 | 754908.0
. 1.0 1.0 0.4675 | 0.0011 | 0.4696 | 0.0666 298.8 | 754910.0
0.1 1.0 0.4198 | 0.0011 | 0.4222 | 0.2243 29.9 |750149.0
0.5 1.0 0.4865 | 0.0012 | 0.4890 | 0.0958 149.4 | 750549.0
0.8 1.0 0.4633 | 0.0010 | 0.4653 | 0.0750 239 750849.0
0.1 0.5 0.2450 | 0.0008 | 0.2466 | 0.2585 29.9 | 750105.0
0.5 0.5 0.4368 | 0.0011 | 0.4390 | 0.0993 149.4 | 750505.0
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Table 6.2-3. Layers of FFTF SNF and HLW Glass Diluted with Water of Variable Density

Description ’ Results
gee";;‘;'t:: Density of WX | McCNp
. the Water in AENCEF | Ratioin | Output
in the FET FI themLw | ke o | k20 | ‘VeV) | the Fuel |  File
(gS/:‘mg) Clay (g/em®) Section | Name
0.8 0.5 . 0.4676 | 0.0013 | 0.4701 | 0.0767 239 ] 750805.0
50% of Water in the HLW Clayey Material, 67.98% of Water in the FFTF SNF
1.0 0.1 0.4910 | 0.0011 | 0.4932 | 0.0766 | 2114 |695001.0
1.0 0.5 0.4788 | 0.0013 | 0.4814 | 0.0782 | 2114 | 695005.0
1.0 0.8 | 0.4756 | 0.0010 | 0.4776 | 0.0822 | 211.4 | 695008.0
1.0 1.0 0.4754 | 0.0010 | 0.4775 | 0.0796 | 211.4 | 695010.0
0.1 0.1 10.2503 | 0.0009 | 0.2521 | 0.2866 21.1 690101.0
0.5 0.1 04362 | 0.0012 | 04385 | 0.1174 105.7 | 690501.0
0.8 0.1 04794 | 0.0012 | 0.4818 | 0.0895 169.2 | 690801.0

The following table describes the k.g of a WP if one assumes the fuel and the clay layer is
mixed.

Table 6.2-4. Stratified Layer with Degraded FFTF Fuel on the Top

Description Results
. % of ' H/X MCNP
% of % of .
Water in | Water in Fué::;d Kerr o ken+20 ilr}tl;: ?ﬁf&f O;Efeut
the I:‘qel the Clay Mixed Mix Name
0.75 0 10 .0.3481 | 0.0009 | 0.3498 | 632.6 | 0.0619 | mixt10.0
0.75 0 25 .]0.3341|0.0009 | 0.3359 | 632.6 | 0.0574 | mixt25.0
0.75 0o 60 0.2913 [ 0.0007 | 0.2927 | 632.6 | 0.0362 | mixt60.0
0.75 . 0 100 - | 0.2929 | 0.0005 | 0.2940 | 632.6 | 0.0234 | mix100.0
0.6798 50 10 0.4876 | 0.0012 | 0.4899 | 909.7 | 0.0745 | mx6910.0
0.6798 S0 25 0.4704 | 0.0010 | 0.4725 | 909.7 | 0.0691 | mx6925.0
0.6798 50 60 0.3997 | 0.0009 | 0.4016 | 909.7 | 0.0645 | mx6960.0
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Table 6.2-5. k. of a WP with Homogenized Mixture of FFTF SNF and HLW Clay Inside

Densi:iy of :lhchwla;ter X AENCF MCNP
Mixed with the Dry .
Clay and the Dry ker ¢ kert20 Ratio MeV) Ou;;; ‘:‘fﬂe
" Fuel (g/cm®) .
N 1.0 0.1654 0.0002 0.1659 4189.6 0.0149 homo.O
0.8 0.1766 0.0003 0.1772 34184 0.0168 homo08.0
0.5 0.2029 0.0003 0.2035 2261.7 0.0172 homo05.0
0.1 0.2744 0.0006 02755 | 7194 0.0245 homo01.0

Tables 6.2-4 and 6.2-5 show that criticality of the WP will not occur if the layer of degraded fuel
and degraded clayey material are mixed. However, one knows that the loss of neutron absorber
increases the k.sr. Table 6.2-6 presents the results of calculations performed assuming loss of Gd
and Fe;0s.

Table 6.2-6. Loss of Absorber in 2 WP with Stratified Layer of Fuel and HLW Glass Clay -

Description Results
Mass of F/e,:)f, V:{ of Hoof x| aence (L){CNP
Gd ater ater ) utput
in t(:f) 1}:0";:’:;:’ in in ket 1. 0 | Kat20 | posic | Mev) | File
WP WP FFTF | HLW _ Name
3.046* 0 75 0 0.7987 | 0.0016 | 0.8018 | 371.6 | 0.0269 nogd75.0
3.046* 100 75 0 0.8500 | 0.0017 | 0.8534 | 371.6 | 0.0274 | nogdfe.O
0 0 75 0 0.8031 | 0.0016 | 0.8062 | 371.6 | 0.0264 | nogdal.O
0 100 75 0 0.8539 | 0.0015 | 0.8569 | 371.6 | 0.0272 nogfal.O
0 0 67.98 50 0.8848 | 0.0016 | 0.8881 | 211.4 | 0.0438 | 69nogd.O
10.78** 100 67.98 50 0.4845 | 0.0011 | 0.4866 | 211.4 | 0.0927 | 69nofe.0
0 100 67.98 50 0.9213 | 0.0017 | 0.9247 | 211.4 | 0.0489 69nogf.0
0 0 0 51.41 | 0.2470 | 0.0009 | 0.2488 0 0.4043 | 01gds50.0
1 10.78** 100 | 0 5141 | 0.1964 | 0.0008 | 0.1979 0 0.7657 | 01fe50.0
0 100 0 51.41 | 0.2273 | 0.0008 | 0.2290 0 0.6551 01gf50.0
* Mass of Gd in the Clay. '

** Mass of Gd in the Clay and the FFTF SNF.
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6.3 DEGRADED SNF CANISTER SETTLED AT THE BOTTOM OF THE WP, THE
HLW GLASS CLAY LAYER ABOVE

The following Tables present the results of the calculations described in Section 5.4.

Table 6.3-1. ke for WP Containing Degraded FFTF SNF Layer Beneath a HLW Clayey

Material Layer
Description - Results
)
Water H/ig
Fractionin | - nrireq | AENCF | WX Ratio | MCNP
the Clay With Kerr c kegt+20 (MeV) | in the Mix Output
and in the D File Name
FFTF SNF | Degraded |
FFTF SNF
0 00 0.2239 | 0.0007 | 0.2253 | 0.4655 0.0 w00h00.0
0 10. 0.3221 | 0.0010 | 0.3241 0.1421 0.6 w00h10.0
0 20 0.3598 | 0.0011 | 0.3619 | 0.0841 0.6 w00h20.0
0 30 0.3743 | 0.0009 | 0.3761 | 0.0591 0.7 w00h30.0
0.1 00 0.2803 | 0.0009 | 0.2822 0.3323 . 0.8 w10h00.0
0.1 10 0.4001 | 0.0010 | 0.4021 0.0944 1.3 w10h10.0
0.1 20 0.4117 | 0.0009 | 0.4135 0.0593 1.4 w10h20.0
0.1 30 0.4060 | 0.0010 ] 0.4079 0.0452 14 w10h30.0
0.2 00 0.3284 | 0.0010 | 0.3304 | 0.2530 1.6 w20h00.0
.02 10 0.4329 | 0.0011 | 0.4350 0.0748 2.0 w20h10.0
0.2 20 0.4227 | 0.0010 | 0.4247 0.0484 2.1 w20h20.0
0.2 30 0.3936 | 0.0009 | 0.3953 | 0.0392 2.1 w20h30.0
0.3 00 0.3698 | 0.0011 | 0.3720 0.1968 + 24 w30h00.0
0.3 10 0.4438 | 0.0012 | 0.4461 | 0.0633 2.8 w30h10.0
0.3 20 0.4084 | 0.0009 | 0.4102 | 0.0406 2.8 w30h20.0 -
0.3 30 0.3664 | 0.0007 | 0.3679 | 0.0336 2.8 w30h30.0
0.4 00 0.4109 | 0.0012 | 0.4134 | 0.1551 3.1 w40h00.0
0.4 10 0.4356 | 0.0008 | 0.4372 | 0.0515 3.5 w40h10.0
0.4 20 0.3791 | 0.0007 | 0.3805 | 0.0374 3.5 w40h20.0
0.4 30 0.3335 | 0.0007 | 03348 | 0.0309 3.5 w40h30.0
0.5 00 0.4468 | 0.0011 0.4490 0.1234 4.0 w50h00.0
KR 10 0.4103 | 0.0008 | 0.4119 | 0.0440 4.3 w50h10.0
0.5 20 0.3418 | 0.0007 | 0.3432 | 0.0327 4.3 w50h20.0
0.5 30 0.2960 | 0.0005 | 0.2970 0.0255 4.3 w50h30.0
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Table 6.3-2. Stratified Layers of FFTF SNF and HLW Clayey Material with Different
: Loading of Neutron Absorber

Description Results
% of % of | Mass
Water | HLW | of Gd | % of H/X | MCNP
in the | Mixed | in the | Fe;0; k. ker | AENCF | Ratio | Output
Clay | With | Mix | inthe r ¢ +26 | (MeV) |inthe| .File
andin | FFTF | Layer | Fuel Mix Name
the Fuel | SNF (g) :
30 10 304.58 100 |0.7072 ] 0.0016 | 0.7103 | 0.0387 2.8 | nogd30.0
30 10 | 304.58 0 0.6944 | 0.0014 | 0.6972 | 0.0410 | 2.8 [ nogf30.0
30 10 0 100 | 0.7650 | 0.0018 | 0.7685 | 0.0351 2.8 | ngd30b.0
30 10 0 0 0.7640 { 0.0015 | 0.7670 | 0.0377 2.8 | ngf30b.0
50.74 00 0 100 ] 0.6175 | 0.0014 | 0.6202 | 0.0808 4.0 | nogd50.0
50.74 00 0 0 0.8506 | 0.0018 | 0.8542 | 0.0921 4.0 | nogfS0.0

6.4 EFFECTS OF PLUTONIUM DECAY

In this section, effect of plutonium decay is calculated. Results of the calculations which are
described in Section 5.5 are given in Table 6.4-1.
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Table 6.4-1. Plutionium Decays Effects
=0 =T v pe-239 t=2*T y pe-229 t=Final
File AENCF File AENCF File . AEINCY File AENCY
Name Ker kertlo (MeV) Name .." kartlo (MeV) Name ko kurt2s (MeV) Name ke katlo (MeV)
| 69nogd' | 0.8848 | 0.8881 0.0438 | 69ng.5 | 0.83995 | 0.9025 | 0.0352 69ng.7 | 0.8645 | 0.8677 | 0.0334 | 69ngal | 0.7872 | 0.7900 | 0.0313
l 69nogf‘ 09213 | 0.9247 0.0489 | 69n0.S | 0.9637 | 0.9670 { 0.0369 | 69n0.7 | 0.9444 | 09477 | 0.0347 | 69noal | 0.8915 | 0.8947 | 0.0313
] 754905 | 0.4726 | 0.4748 0.648 7549.5 | 0.3844 | 038360 | 0.0687 | 7549.7 | 03094 | 03106 | 0.0776 | 7549al | 02053 | 0.2059 | 0.0930
] 894508° | 03739 | 03752 | 0.0373 | 89455 | 02810 | 02818 | 0.0442 | 8945.7 | 02223 | 02231 | 0.0499 | 894Sal | 0.1540 | 0.1545 | 0.06425
| mosfoc® | 0.5383 | 0.5413 02157 | m06fS | 0.5211 | 0.5233 | 0.1852 | mO6f.7 | 0.4876 | 04901 { 0.1808 | mO6fal | 0.3951 | 03966 | 0.1930
|m56mc’ 0.5978 | 0.6004 0.1057 mS$6.5 | 0.5313 | 0.5334 | 0.0975 m56.7 0.4502 | 0.4517 | 0.1073 | mS6al } 03107 | 03116 { 0.1302
Imx6925‘ 0.4704 | 0.4725 0.0691 | mx69.5 | 0.4020 | 0.4038 | 0.0659 | mx69.7 | 03352 | 0.3364 | 0.0726 | mx69a! | 0244] | 02450 | 0.0713
l nofess® | 0.6270 | 0.6288 | 0.1211 nofe.5 | 0.5591 | 0.5606 | 0.1140 | nofe.?7 | 0.4783 | 0.4749 | 0.1233 nofeal | 03272 | 03280 | 0.1505
[ nogd56’ 1.0415 | 1.0439 | 0.0604 | nogds | 1.1098 | 1.1122 | 0.0472 | nogd.7 | 1.0998 | 1.102] | 0.0426 | nogda! | 1.0453 | 1.0477 | 0.0390
| nongO' 0.8506 | 0.8542 { 0.0921 nogf.S | 0.9111 | 09145 | 0.0716 | nogf7 | 09096 | 0.9131 | 0.0646 | nogfal | 0.8667 | 0.8698 0577
] 100120 | 02720 | 02736 0.5955 t00f.5 | 0.2495 | 0.2511 | 0.5251 t001.7 02393 | 02415 | 04972 t00fal | 0.2209 | 02224 | 0.49353
[wSOhOO' 0.4468 | 0.4490 0.1234 | wS0h.S | 0.4062 | 0.4080 | 0.1136 | wS0h.7 | 0.3514 | 03531 | 0.1208 | wSOhal | 0.2517 | 0.2528 | 0.1413
1  HXratio=211.4 6 H/Xratio=4.0
2 H/Xratio=298.8 7 H/Xratio=0
3 H/Xratio=40.2 8 H/Xratio=4.0
4 H/Xratio=909.7 9 H/X ratio=874.0
§ H/X ratio=142.5
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6.5 VARIATION OF THE CHEMICAL COMPOSITION OF TYPE 316L STAINLESS
STEEL '

In the previous cases, the weight percent of Mn in the chemical composition of stainless steel
316L is 2, which is the maximum value allowed (see Table 5.1.5-5). However, Mn is an
absorber. Therefore, the following cases were run to investigate the sensitivity of kg to
percentage of Mn in the composition of stainless steel 316L. These cases are based on the most
reactive cases developed: m56f0c and nogd56. In these cases, the weight percent of Mn in the
composition of stainless steel 316L was modified. The results are given in Table 6.5-1. The
input and output files are presented in Attachment I and II (the electronic Attachment has been
moved to Reference 7.14). '

Table 6.5-1. Variation of the Weight Percent of Mn in the Type 316L Stainless Steel

Material
Weight -
Percent of : MCNP
Mn in the Case AENCF H/X Output
Type316L [ Name ker ¢ ker+20 (MeV) | Ratio Fg:a
Stainless Name
Steel .
1 m56f01* 0.5979 0.0012 0.6002 0.1057 142.5 |{ m56101.0
0 m56f00* 0.6001 0.0013 0.6026 0.1056 142.5 | m56f00.0
1 nogd01** 1.0414 0.0013 1.0440 0.0596 142.5 | nogd01.0
0 nogd00** 1.0430 0.0013 1.0455 0.0601 142.5 | nogd00.0

* Case based on m56f0c.
** Case based on nogd56.
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8. ATTACHMENTS
Attachments to these calculations are listed in Table 8-1 below.
Table 8-1. List of Attachments
Aﬁachmént . e
Number Description Pages Date
. 5 (Hard Copy listing
I MCNP input decks of the Tape Content) 05/29/99
5 (Hard Copy listing :
Il MCNP output decks of the Tape Content) 05/29/99
I Excel spreadsheet scenariol xls 29 05/29/99
v Excel spreadsheets scenario2a.xls 32 05/29/99
\Y Excel spreadsheets scenario2b.xls 54 05/29/99
VI Excel spreadsheets scenario3.xls 62 05/29/99
VII Excel spreadsheets plots.xls 6 05/29/99
VIII Excel spreadsheet n_clay.xls 1 05/29/99
IX Excel Spreadsheet minedecay.xls 3 05/29/99
X l;l::tromc attachments moved to Reference N/A 05/18/99

changes) and all new cases.

INPUTS "<DIR> 05-18-99
INPUTS~8 DOC 32,256 05-29-99
MINED~10 XLS 28,672 05-29-99
N_CLAY XLS 39,936 05-29-99
OUPUT~14 DOC 36,352 05-29-99
OUTPUTS <DIR> 05-18-99
PLOTS XLS 44,032 05-29-99
SCENA~22 XLS 117,760 05-29-99
SCENA~24 XLS - 176,640 05-29-99
SCENA~26 XLS 275,968 - 05-29-99
SCENA~28 XLS 05-29-99

279,552

10:37a
2:51p
2:06p
2:07p
2:51p
10:37a
2:42p
1:54p
1:56p
2:10p
2:09p

inputs
inputsatta.doc

The following is the list of the files in electronic attachments on a Compact Disc (CD). The disc
has been moved to Reference 7.14. The CD contains all the cases from REV 00 (without any

minedecay.xls

n_clay.xls
ouputsatta.doc
outputs
plots.xls
scenariol.xls
scenario2a.xls
scenario2b.xls
scenario3.xls
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Vc;lumc in drive C has no label ,
Volume Serial Number is 07CE-031A
Directory of C:\ffifirevO1\inputs\inpscenariol

<DIR> 05-17-99 1:45p .

. <DIR> 05-17-99 - 1:45p .. °
05GDs6 4,583 - 05-17-99 1:25p 05gdsé
06GD56 4,583 05-17-99 1:25p 06gdsé
10GD56 ' 4,584 05-17-99 = 1:25p 10gd56
MOOFOC 4,506 05-17-99 1:25p m00f0c
MOOF20 4,540 05-17-99 1:25p m00£20
MOOF49 4,542 05-17-99 1:25p m00£f49
MO3F0C 4,523 05-17-99 1:25p m03f0c
MO6F0C 4,523 05-17-99 1:25p m06f0c
M20F0C 4,577 05-17-99 1:25p - m20f0c
M23F0C 4,575 05-17-99 1:25p m23f0c
M26F0C 4,575 05-17-99 1:25p m26f0c -
MS50F0C 4,577 05-17-99 1:25p m50f0c
MS53F0C 4,577 05-17-99 1:25p m53f0c
MS6F00 4,548 05-17-99 1:25p m56f00
MS6F01 - 4,577 05-17-99 1:25p m56f01
MS56F0C 4,577 05-17-99 1:25p m56f0c
M60F0C 4,579 05-17-99 1:25p m60f0c
M63F0C : 4,577 05-17-99 1:25p m63f0c
M66F0C 4,577 05-17-99 1:25p mé66f0c
M8OF0C 4,580 05-17-99 1:25p m80f0c
MB83F0C 4,577 05-17-99 1:25p m83f0c
M86F0C 4,577 05-17-99 1:25p m86f0c
NOFES6 4,570 05-17-99 1:25p nofe56
NOGD00 4,552 05-17-99 1:25p nogd00
NOGDO01 4,581 05-17-99 1:25p nogd01
NOGDs56 4,581 05-17-99 1:25p nogds6
NOGDCL 4,703 05-17-99 1:25p nogdcl
N_CLAY 4,700 05-17-99 1:25p n_clay
TOOFOC 4,540 . 05-17-99 1:25p t00f0c
TOOF20 4,542 05-17-99 1:25p 10020

TOOF49 4,544 05-17-99 1:25p t00f49

Volume in drive C has no label
Volume Serial Number is 07CE-031A
Directory of C:\fitf\revO1\inputs\inpscenario2
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<DIR> 05-17-99 1:45p .
w - <DIR> 05-17-99 1:45p ..
O1FESO 3,351 05-17-99 1:26p 01feS0
01FT25 3,328 05-17-99 1:26p 01ft25
01FT50 3,354 05-17-99 1:26p 01£t50
01GDS0 . 3,354 05-17-99 1:26p 01gd50
01GF50 - 3,352 05-17-99 1:226p 01gfs50
0SFT25 3,328 ° . 05-17-99 1:26p 05ft25
O0SFT50 3,354 05-17-99 1:26p 0550
08FT25 3,328 05-17-99 1:26p 08ft25
08FT50 3,354 05-17-99 1:26p 08£t50
10FT25 . 3,328 05-17-99 1:26p 10ft25
690101 3,368 05-17-99 1:26p 690101
690501 3,368 05-17-99 1:26p 690501
690801 3,368 05-17-99 1:26p 690801
695001 3,368 05-17-99 1:26p 695001 -
695005 3,368 05-17-99 1:26p 695005
695008 3,368 05-17-99 1:26p 695008
695010 3,368 05-17-99 1:226p 695010
69NOFE 3,367 05-17-99 1:26p 69nofe
69NOGD 3,367 05-17-99 1:26p 69nogd
750105 3,395 05-17-99 1:26p 750105
750149 3,366 05-17-99 1:26p 750149
750505 3,395 05-17-99 1:26p 750505
750549 . - 3,366 05-17-99 1:26p 750549
750805 3,395 05-17-99 1:26p 750805
750849 3,366 05-17-99 1:26p 750849
754901 3,395 - 05-17-99 1:26p 754901
754905 3,395 05-17-99 1:26p 754905
754908 3,395 05-17-99 1:226p 754908
754910 3,366 05-17-99 1:26p 754910
894501 3,369 05-17-99 1:26p 894501
894505 3,369 05-17-99 . 1:26p 894505
894508 3,369 05-17-99 1:26p 894508
894510 . 3,369 05-17-99 1:26p 894510
960125 3,327 05-17-99 1:26p 960125
960525 - 3,327 05-17-99 1:26p 960525
960825 - 3,327 05-17-99 1:26p 960825
F25T00 3,367 05-17-99 1:26p 125t00
F50T00 3,365 05-17-99 1:26p £50t00

F75T00 3,365 . 05-17-99 1:26p f£75t00
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F75T30 3,366 05-17-99 1:26p {75130

F75T60 3,366 05-17-99 1:26p f75t60

F97T00 3,366 05-17-99 1:26p f97t00

F97TO1 3,366 05-17-99 1:26p 97101

F97T0S 3,366 05-17-99 1:26p f97t0S

F97T08 3,366 05-17-99 1:26p f97t08

FT00 3,349 05-17-99 . 1:26p ft00

FT25 3,350 05-17-99 1:26p ft25

FT50 3,354 05-17-99 1:26p ft50

HOMO 4,154 05-17-99 1:26p homo .
HOMOO01 4,154 05-17-99 1:26p homoO1
HOMOO05 4,154 05-17-99 1:26p homo05
HOMO08 4,154 05-17-99- 1:26p homoO8
MIX100 4,153 05-17-99 1:26p mix100
MIXT10 4,145 05-17-99 1:26p mixt10

MIXT25 4,154 05-17-99 1:26p mixt25 _
MIXT60 - 4,147 05-17-99 1:26p mixt60

MX6910 4,022 05-17-99 1:26p mx6910
MX6925 4,022 05-17-99 1:226p mx6925
MX6960 - 4,023 05-17-99 1:26p mx6960
NOGD75 3,365 05-17-99 1:26p nogd75
NOGDAL 3,366 05-17-99 1:26p nogdal
NOGDFE 3,378 05-17-99 1:26p nogdfe
NOGFAL 3,380 05-17-99 1:26p nogfal

Volume in drive C has no label

Volume Serial Number is 07CE-031A
Directory of C:\fftf\revO1\inputs\inpscenario3

<DIR> 05-17-99 1:46p .
. <DIR> 05-17-99 1:46p ..
NGD30B 3,452 05-17-99 1:26p ngd30b
NGF30B 3,453 05-17-99 1:26p ngf30b
NOGD30 3,451 05-17-99 1:26p nogd30
NOGDs50 3,444 ~ 05-17-99 1:26p nogds0
NOGF30 3,452 05-17-99 1:26p nogf30
NOGFs0 3,445 05-17-99 1:26p nogfS0
WO00H00 3,465 05-17-99 1:26p wO00h00
WO0H10 3,480 . 05-17-99 - 1:26p wOOh10
WO00H20 3,482 05-17-99 1:26p wO00h20
WOOH30 3,482 05-17-99 1:26p wO0h30




‘Waste Package Operations : Calculation

Title: Fast Flux Test Facility (FFTF) Reactor Fuel Degraded Criticality Calculation: Degraded SNF
Canister

Document Identifier: BBA000000-01717-0210-00033 REV 01 Attachment I, Page 4 of §
W10H00 3,462 05-17-99 1:226p w10h00
WI10H10 3,457 05-17-99 1:26p w10h10
W10H20 3,436 05-17-99 1:26p w10h20
W10H30 3,458 05-17-99 1:26p wl10h30
W20H00 3,455 05-17-99 1:26p w20h00
W20H10 3,475 05-17-99 1:26p w20h10
W20H20 3,474 05-17-99 1:26p w20h20
W20H30 3,473 05-17-99 ° 1:26p w20h30
W30H00 3,454 05-17-99 1:26p w30h00
W30H10 3,451 05-17-99 1:26p w30h10
W30H20 , 3,453 05-17-99 1:26p w30h20
W30H30 3,453 05-17-99 1:26p w30h30
W40H00 3,440 05-17-99 1:26p w40h00
W40H10 3,435 05-17-99 1:26p w40h10
W40H20 . 3,437 05-17-99 1:26p w40h20
W40H30 3,431 05-17-99 1:26p w40h30 _
WS50H00 3,443 05-17-99 1:26p w50h00
W50H10 3,448 05-17-99 1:26p w50h10
W50H20 3,448 05-17-99 1:226p w50h20
W50H30 3,448 05-17-99 1:26p w50h30
Volume in drive C has no label

Volume Serial Number is 07CE-031A
Directory of C:\fftfirevO1\inputs\inputrev01

<DIR> 05-17-99 1:46p .
. <DIR> 05-17-99 1:46p ..
69NG 5 3,630 05-17-99 1:56p 69ng.5
69NG 7 3,565 05-17-99 1:56p 69ng.7
69NGAL 3,513 05-17-99 1:56p 69ngal
69NO 5 3,631 " 05-17-99  1:56p 69no.5 ‘
69NO 7 3,566 05-17-99 . 1:56p 69no.7
69NOAL 3,514 05-17-99 1:56p 69noal
69NOGD 3,367 05-17-99 1:56p 69nogd
69NOGF . 3,368 05-17-99 1:56p 69nogf
7549 5 3,661 05-17-99 1:56p 7549.5
7549 7 3,594 05-17-99 1:56p 7549.7
754905 ° - 3,395 05-17-99 1:56p 754905
7549AL 3,541 - 05-17-99 1:56p 7549al
8945 5 3,635 05-17-99 1:56p 8945.5
8945 7 3,568 05-17-99 1:56p 8945.7




Waste Package Operations ' ‘ Calculation

Title: Fast Flux Test Facility (FFTF) Reactor Fuel Degraded Criticality Calculation: Degraded SNF
Canister - ‘

Document Identifier: BBA0G00000-01717-0210-00033 REV 01 Attachment I, Page 5 of §
894508 3,369 05-17-99 1:56p 894508
8945AL 3,515 05-17-99 1:56p 8945al
MO6F 5 4,779 05-17-99 1:56p m06£.5
MO6F 7 4,715 05-17-99 1:56p mO06£.7
MOGFOC 4,523 05-17-99 1:56p m06f0c
MOGFAL 4,664 05-17-99 1:56p moO6fal
Ms6 5 4,842 05-17-99 1:56p m56.5
MS6 7 4,776 05-17-99 1:56p mS56.7
MS6AL 4,724 05-17-99 1:56p mS56al
MS6FOC 4,577 05-17-99 1:56p m56f0c
MX69 5 4,291 05-17-99 1:56p mx69.5
MX69 7 4,225 05-17-99 1:56p mx69.7
MX6925 4,022 05-17-99 1:56p mx6925
MX69AL 4,171 05-17-99 1:56p mx69al
NOFE 5§ 4834 05-17-99 1:56p nofe.5
NOFE 7 4,767 05-17-99 1:56p nofe.7 _
NOFES6 4,570 05-17-99 1:56p nofe56
NOFEAL 4,716 05-17-99 1:56p nofeal
NOGD 5§ 4,845 05-17-99 "1:56p nogd.5
NOGD 7 4,780 05-17-99 1:56p nogd.7
NOGDS56 4,581 05-17-99 1:56p nogdsé
NOGDAL 4,726 05-17-99 . 1:56p nogdal
NOGF 5 3,718 05-17-99 1:56p nogf.5
NOGF 7 3,651 05-17-99 1:56p nogf.7
NOGF50 - 3,445 05-17-99 1:56p nogf50
NOGFAL 3,598 05-17-99- 1:56p nogfal
TOOF § 4,798 05-17-99 1:56p t00f.5
TOOF 7 4,734 05-17-99 1:56p t00£.7
TOOF20 4,542 05-17-99 1:56p t00f20
TOOFAL * 4,683 05-17-99 1:56p t0Ofal
W50H 5 3,716 05-17-99 1:56p w50h.5
WSOH 7 - 3,650 05-17-99 1:57p w50h.7
W50H00 3,443 05-17-99 1:57p w50h00
W50HAL 3,597 05-17-99 1:57p w50hal
49 file(s) 196,135 bytes

2dir(s) 630,489,088 bytes free




Waste Package Opemtioﬁs : . . Calculation

Title: Fast Flux Test Facility (FFTF) Reactor Fuel Degraded Criticality Calculation:

Degraded SNF Canister
Document Identifier: BBA000000-01717-0210-00033 REV 01 Attachment II, Page 1 of 5

Volume in drive C has no label
Volume Serial Number is 07CE-031A
Directory of C:\ffif\revO1\outputs\outscenariol

<DIR> 05-17-99 1:46p .

- <DIR> 05-17-99  1:46p ..
05GDs6 O 233,274 : 05-17-99 1:33p

05gd56.0 .
06GD56 O 233,238 05-17-99 1:33p

06gd56.0
10GDs6 O 233,425 05-17-99 1:33p

10gd56.0
MOOFOC O 232,590 - 05-17-99 1:33p

m00f0c.0
MO0F20 O 233,074 05-17-99 1:33p m00£20.0
MOOF49 O 232,343 05-17-99 ' 1:33p m00f49.0 _
MO3F0C O 233,596 05-17-99 1:33p m03f0c.0
" MO6FOC O 233,548 05-17-99 1:33p m06f0c.0
M20F0C O 232,566 05-17-99 1:33p m20f0c.0
M23F0C O 233,499 05-17-99 1:33p m23f0c.0
M26F0C O 233,537 05-17-99 1:33p m26f0c.0
MSOFOC O 233,279 05-17-99 1:33p m50f0c.0
MS3FOC O 233,327 05-17-99 1:33p m53f0c.0
MS6F00 O 233,329 05-17-99 1:33p m56f00.0
.M56F01 O 233,440 05-17-99 1:33p m56f01.0
MS6F0C O 233,537 05-17-99 1:33p m56f0c.0
M60FOC O 233,327 - 05-17-99 1:33p mé60f0c.0
M63F0C O 233,341 05-17-99 1:33p mé63f0c.0
M66FOC O 233,474 05-17-99 1:33p mé66£0c.0
MB8OFOC O 232,388 - 05-17-99 1:33p m80f0c.0
MS83F0C O 232,437 05-17-99 1:33p m83f0c.0
MS86FOC O 232,500 - 05-17-99 1:33p m86f0c.0
NOFES6 O 306,252 - 05-17-99 1:33p nofe56.0
NOGD00 O 305,998 05-17-99 1:33p nogd00.0
NOGD01 O 306,154 05-17-99 1:33p nogd01.0
NOGDS6 O 306,301 05-17-99 1:33p nogd56.0
NOGDCL O 306,805 05-17-99 1:33p nogdcl.O
N_CLAY O © 306,961 05-17-99 - 1:33p n_clay.O
TOOFOC O . 233,112 05-17-99 1:33p t00f0c.0
TOOF20 O 233,161 05-17-99 " 1:33p t00£20.0

TOOF49 O 232,179 05-17-99 1:33p 100f49.0




Waste Package Operations Calculation

Title: Fast Flux Test Facility (FFTF) Reactor Fuel Degraded Criticality Calculation:

Degraded SNF Canister
Document Identifier: BBA000000-01717-0210-00033 REV 01 Attachment II, Page 2 of 5

Volume in drive C has no label
Volume Serial Number is 07CE-031A
Directory of C:\fftfirev01\outputs\outscenario2

<DIR> 05-17-99 1:46p .
. <DIR> - 05-17-99 1:46p ..
0IFES0 O 215,501 05-17-99 1:33p 01£e50.0
0IFT25 O 214,596 05-17-99 1:33p 0Ift25.0
0IFTS0 O 214,459 05-17-99 1:33p 01f150.0
01GD50 O 214,105 05-17-99 1:33p 01gd50.0 -
01GF50 O 215,279 05-17-99 1:33p 01gf50.0
05FT25 O 215,134 05-17-99 1:33p 05f25.0
05FTS0 O 215,560 05-17-99 1:33p 05R50.0
08FT25 O 216,153 05-17-99 1:33p 08fi25.0
08FTS0 O 215,560  05-17-99 1:33p 08R50.0 _
10FT25 O 216,097 05-17-99 1:33p 10/25.0
690101 O 213,741 05-17-99 1:34p 690101.0
690501 O 214,536 05-17-99 1:3dp 690501.0
690801 O 216,167 05-17-99 1:34p 690801.0
695001 O 215,917 - 05-17-99 1:34p 695001.0
695005 O 215,629 05-17-99 1:34p 695005.0
695008 O 216,167 05-17-99 _ 1:34p 695008.0
695010 O 216,167 05-17-99 1:34p 695010.0
69NOFE O 215,407 . 05-17-99 1:34p 69nofe.0
69NOGD - O 215,367 05-17-99 1:34p 69n0gd.0
750105 O 215,566 05-17-99 1:34p 750105.0
750149 O ° 214,980 05-17-99 1:34p 750149.0
750505 O 214,536 05-17-99 1:34p 750505.0
750549 O 214,847 05-17-99 1:34p 750549.0
750805 O 215,566 05-17-99 1:34p 750805.0
750849 O 214,330 05-17-99 1:34p 750849.0
754901 O 216,167 05-17-99 1:34p 754901.0
754905 O 214,868 05-17-99 1:34p 754905.0
© 754908 O 214,868 05-17-99 1:34p 754908.0
754910 O 216,104 05-17-99 1:34p 754910.0
894501 O 215,003 05-17-99 1:34p 894501.0
894505 O 216,070 05-17-99 1:34p 894505.0
894508 O 216,214 05-17-99 1:34p 894508.0
894510 O 215,197 . 05-17-99 1:34p 894510.0
960125 O 215,613 , 05-17-99 1:34p 960125.0
960525 O 215,629 © 05-17-99 1:34p 960525.0




Waste Package Operations : ' . Calculation

Title: Fast Flux Test Facility (FFTF) Reactor Fuel Degraded Criticality Calculation:

Degraded SNF Canister .
Document Identifier: BBA000000-01717-0210-00033 REV 01 Attachment II, Page 3 of §
960825 O 215,566 05-17-99 1:34p 960825.0
F25T00 O 217,471 05-17-99 1:34p £25t00.0
FS50T00 O 217,374 05-17-99 1:34p £50t00.0
F75T00 O 216,943 05-17-99 1:34p £75t00.0
"F75T30 O 217,006 05-17-99 1:34p £75t30.0
F75T60 O 215,585 05-17-99 1:34p £75t60.0
F97T00 O 214,940 05-17-99 1:34p £97t00.0
F97T01 O 215,566 05-17-99 ' 1:34p 97t01.0
F97T0S O 214,314 05-17-99 1:34p 197t05.0
F97T08 O 216,104 05-17-99 1:34p 97108.0
FT00 O 217,080 05-17-99 1:34p £00.0
FI25 O 217,227 05-17-99 1:34p f125.0
FT50 O 216,094 - 05-17-99 . 1:34p f50.0
HOMO O 217,015 05-17-99 1:34p homo.O
HOMOO1 O 216,540 05-17-99 1:34p homo01.0
HOMOO05 O 216,540 05-17-99 1:34p homo05.0 _
HOMO08 O 216,477 05-17-99 1:34p homo08.0
MIX100 O 217,463 05-17-99 1:34p mix100.0
MIXT10 O 224,603 05-17-99 1:34p mixt10.0 .
MIXT25 O 224,922 05-17-99 1:34p mixt25.0
MIXT60 O 223,366 05-17-99 1:34p mixt60.0
MX6910 O 223,393 05-17-99 1:34p mx6910.0.
MX6925 O 221,863 - 05-17-99 1:34p mx6925.0
MX6960 O 223,320 05-17-99 . 1:34p mx6960.0
NOGD75 O 216,834 05-17-99 1:34p nogd75.0
NOGDAL O 216,253 ' 05-17-99 1:34p nogdal.O
NOGDFE O 216,271 05-17-99 1:34p nogdfe.O
NOGFAL O 215,862 05-17-99 1:34p nogfal.O
Volume in drive C has no label

Volume Serial Number is 07CE-031A
Directory of C:\fftfirev01\outputs\outscenario3

<DIR> 05-17-99 1:47p .
. <DIR> 05-17-99 1:47p ..
NGD30B O 218,453 05-17-99 1:35p ngd30b.0
NGE30B O 218,523 05-17-99 1:35p ngf30b.0
NOGD30 O 218,975 05-17-99 1:35p nogd30.0
NOGDS0 O 214,723 105-17-99 1:35p nogd50.0
NOGF30 O 218,779 05-17-99 1:35p nogf30.0

NOGF50 O 216,003 05-17-99 1:35p nogf50.0




Waste Package Operations

Title: Fast Flux Test Facility (FFTF) Reactor Fuel Degraded Criticality Calculation:

Degraded SNF Canister
Document Identifier: BBA000000-01717-0210-00033 REV 01

‘Attachment II, Page 4 of 5

WO0HOO O 216,989 05-17-99
WO0H10 O 218,196 05-17-99
WQO0H20 O 217,057 ) 05-17-99
WO00H30 O 218,196 05-17-99
WI10H00 O 216,156 05-17-99
WI0HI0 O 218,291 05-17-99 -
WI10H20 O 217,152 05-17-99
WI10H30 O 217,152 05-17-99
W20H00 O 217,799 05-17-99
W20H10 O 218,829 05-17-99
W20H20 O 218,388 05-17-99
"~ W20H30 O 217,358 05-17-99
W30H00 O 216,392 05-17-99
W30HI0 O 218,391 05-17-99
W30H20 O 218,461 05-17-99
W30H30 O 217,638 05-17-99
.W40H00 O 217,677 05-17-99
W40HI0 O 218,510 05-17-99
W40H20 O 218,510 05-17-99
W40H30 O 217,493 05-17-99
W50H00 O 216,484 05-17-99
W50H10 O - 217,622 05-17-99
W50H20 O 217,622 05-17-99
WS50H30 O 217,084 05-17-99
Volume in drive C has no label

Volume Serial Number is 07CE-031A
Directory of C:\fftf\rev01\outputs\outputrev01

<DIR> 05-17-99
“ - <DIR> 05-17-99
69NGs~1 O 216,938 05-17-99
69NG7~1 O 216,305 05-17-99
69NGAL O 215,690 05-17-99
69NO5~1 O 216,338 05-17-99
69NO7~1 O 215,826 05-17-99
6SNOAL O 215,781 05-17-99
69NOGD O 215,367 05-17-99
69NOGF O 215,573 05-17-99
75495~1 O 216,004 05-17-99
75497~1 O 216,645 05-17-99

1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p
1:35p

w00h00.0
w00h10.0
w00h20.0
w00h30.0
w10h00.0
w10h10.0
w10h20.0
w10h30.0
w20h00.0
w20h10.0
w20h20.0
w20h30.0
w30h00.0
w30h10.0
w30h20.0
w30h30.0
w40h00.0
w40h10.0
w40h20.0
w40h30.0
w50h00.0
w50h10.0
w50h20.0
w50h30.0

1:46p .

1:46p
1:30p
1:30p
1:30p
1:30p
1:30p
1:30p
1:30p
1:30p
1:30p

1:30p

69ng.5.0
69ng.7.0
69ngal.O -
69n0.5.0
69n0.7.0
69noal.0
69nogd.O
6%nogf.0
7549.5.0 -
7549.7.0

_ Calculation



2dir(s) 636,354,560 bytes free

Waste Package Operations Calculation
Title: Fast Flux Test Facility (FFTF) Rmtor Fuel Degraded Criticality Calculation:
Degraded SNF Canister -
Document Identifier: BBA000000-01717-0210-00033 REV 01 ~ Attachment II, Page 5 of 5
754905 O 214,868 05-17-99 1:30p 754905.0
7549AL O 216,159 05-17-99 1:30p 7549al.0
89455~1 O 217,257 05-17-99 1:30p 8945.5.0
89457~1 O 216,771 05-17-99 1:30p 8945.7.0
894508 O 216,214 05-17-99 1:30p 894508.0
8945AL O 216,285 05-17-99 1:30p 8945al.0
MO6F5~1 O 234,672 05-17-99 1:30p m06£5.0
MO6F7~1 O 234,333 05-17-99 1:30p m06£.7.0
MO6FOC O 233,548 05-17-99 1:30p m06f0c.0
MO6FAL O 232,365 05-17-99 1:30p mo06fal.0
MS565~1 O 234,564 05-17-99 1:30p m56.5.0
MS567~1 O 234,078 05-17-99 1:30p mS56.7.0
MS6AL O 232,428 05-17-99 1:30p m56al.0
MS6F0C O 233,537 05-17-99 1:30p m56f0c.0
MX695~1 O 223,388 05-17-99 1:30p mx69.5.0
MX697~1 O 224,088 05-17-99 1:30p mx69.7.0 _
MX6925 O 221,863 05-17-99 1:30p mx6925.0
MX69AL O 224,152 05-17-99 1:30p mx69al.0
NOFE5~1 0 306,666 05-17-99 1:30p nofe.5.0
NOFE7~1 O 307,013 05-17-99 1:30p nofe.7.0
NOFE56 O 306,252 05-17-99 1:30p nofe56.0
NOFEAL O 306,478 05-17-99 1:30p nofeal.O
NOGD5~1 O 307,915 05-17-99 1:30p nogd.5.0
NOGD7~1 O 307,062 05-17-99 1:30p. nogd.7.0
NOGDS6 O 306,301 05-17-99 1:30p nogd56.0
NOGDAL O 307,015 05-17-99 1:30p nogdal.O
NOGFs5~1 O 217,374 05-17-99 1:30p nogf.5.0
NOGF7~1 O 216,965 05-17-99 1:30p nogf.7.0
NOGF50 O 216,003 05-17-99 1:30p nogf50.0
NOGFAL O 216,327 05-17-99 1:30p nogfal.O
TOOF5~1 O - 233,588 05-17-99 1:30p t00f5.0
TOOF7~1 O 232,035 05-17-99 1:30p t00£f.7.0
TOOF20 O 233,161 05-17-99 1:30p t00£20.0
TOOFAL O 233,556 05-17-99 1:30p t00fal.O
W50H5~1 O 215,619 05-17-99 1:30p w50h.5.0
WS50H7~1 O 216,166 05-17-99 1:30p w50h.7.0
"WS0H00 O 216,484 05-17-99 1:30p w50h00.0
WS0HAL O 216,906 -05-17-99 1:30p w50hal.O
OUTPUT~1 05-17-99 1:51p outputscel
49 file(s) 11,339,923 bytes
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cisd scensriot.ds BBAD00000-01747-0210-00033 REV 01 Attachment It!, Page 3 of 20
A B8 C D E F G
1 |Cladding: |material: $S316
. 2 1.D.: 0.508 cm

3 0.0 0.6842 cm __

4 g (237.744-10464.06)cm=___ 223 224cm

5 voli: - |pi(0.58422-0.500-2)"223 224/4cc= | 14.5911cc

3 total vol. 1302°14.5911cc= 18997.6122cc)

7 vol fracbon: |18997.6122/103905.6147= 0.18283528

8 [denady: 7.88g/oc

9

10 |Eloment _(identher AL Mass % At Denstty |At Density

11 - - (atom*d) _|(st/cm*D)

12 (homog d)
13}C 8000.50¢ 12.01115 0.08 3.2007E-D4 {5.8521E-05

14 [Mn 25055.50c | 54.9380503 2 1.7434E-03 |3.1986E-04

151P 15031.50¢__|30.9737647 0.045 6.9817E-05 [1.2765E-05

16 S 16032.50C_ [31.8720737 0.03 4.5051E-05 [8.2443E-06

17 S0 14000.50C_ {28.086 0.75 1.2833E-03 |2.3463E-04

8 |cr 24000.50C_|51.996 17 1.5712E6-02 |2.8726E03

19 |Ni 26000.50¢_|58.71 12 9.6223E-03 |1.7959E-03

20 [Mo 42000.50C_ [95.94 2.5 1.25226-03 )2.2095E-04 :
21JN 7014.50c___ ]14.00307439 0.1 3.4318E-04 |6.274SE0S

22 [Fe 26000.50C _ |55.847 85.455 5.6358E-02 | 1.0304E-02

23

24

25

26

27

28

29

30

31

32

33 -
34
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maox scenariol.xs BBADO0000-017 17-0210-00033 REV 01
A 8 C D E F

1 JMOX: jmatenas!: U01.96+Pu01.96

2 density: 10.02g/cc

3 flength: 91.44cm

4| 0.D.: . 0.49403em

5 vol: HI"0.49403°°2°9 1 44400 17.8280cc

[3 total vot: 1302°17.5280cc= 22821.458¢c

7 vt fraction: 22821.456/103905.8147= 021983641

8

$ [Puimoles): 38 4/239.189 1= 0.16064

10 [Umoles):  [114.3/7238.0447¢= 0.48016

11 [Otmoles):  |1.96°(0.16054+0.48016) 125577

12 [O(mass): 15.900985°1.25577= 20.0019

13 [Total mass: [38.4¢114.3¢20.001= 172.701g

14

15 [Py mass: 384

16 fweioht fraction: 0.22223

17

18 pic Mass weioht Fracton AL Mass

19 |Pu239 239.052148 0.8735 239.189095

20 [Pu240 240.053882 0.1163

21 [Pu241 243.0568737 0.0102

2

23 ju mass: 114.30

24 jweioht fraction: 0.66149

25) -

26 J1sotope [isotopic Mass ht Fraction Msss

27 (U238 233.043918 0.002 238.044758

28 ju23s 238.05077 0.998

29

30

31 [O: mass 20.0919

32 'weight fraction: 0.11827

N

34 IMOX L .
35 |isotope identifier {Isotopic Mass [WA. Fraction [AL Deralty [AL

38 [(atom*b)  {(stemD)
37 q -
38jo18 8018.50¢ 15.008085 10.11827  [4.3851E-02 {9.6314E-03
39 {U23s 92233.80¢ 235.043915 10.00132 3.3887E-08 |7.4428E.
40 [u238 92238.50c 238 05077 10.68017 1.674E-02 |3 6754E-03

Attachment I1l, Page 4 of 20



w‘

»
mox scenaric).xis BBADOODD0-01717-0210-00033 REV 01
A { 0 E F
41 [Pu23e |94239.50¢ 239.052148 0.19412  [4.8999€-03 11.0782€-03
42 [Pu240 }94240.50¢ 240.053882 ]0.02585  |8.4077E-04 |1.4271E-04
43 {241 {94241.50c 1241.056737 J0.00227  15.6822E-05 [1.24806-05

Attachment 1ll, Pape 5 of 29



oncaps scenariol xls BBAD00000-01717-0210-00033 REV 01
A 8 C D E F

1

2

39 materiat  {SS318

4 length: 10.45+4.00s 14.52em

5 diameter. 10.5842cm —

[] vol: pi*0.5842°°2°14.52/4= 3.89200cc

7 10tal vot. 1302°3.89200 5087.46212¢cc

8 vol. fraction]5087.46212/103905.6147= 0.0487699

[] (density: 7.98p/cc

10

11 |Element Identfi Al. Mass W% At Densty (At Density
12 (st/om*b)  {{stcm*d)
13 {(homogenczed
14]|C 6000.50¢ _ §12.01115 0.08 3.2007E-04 {1.5810E-05
15 {Mn 25055.50¢ |54.9380503 2 1.7484E-03 |8.5320E-05
16 |P 15031.50¢ 130.9737647 0.045 6.9817E-05 13.4050E-06
17])S 16032.50¢ [31.9720737 0.03 4.5001E-05 [2.1991E-08
18 |Si 14000.50c }28.088 0.75 1.2833E-00 |6.2584E-05
19 {Cr 24000.50¢ |51.996 17 1.5712E-02 |7.8826E-04
20 [N 28000.50c [58.71 12 9.8223E-03 ]4.7903E-04
21 {Mo 42000.50c [95.94 2.5 1.2522E-03 [8.1071E-05
22 N 7014.50c_ 114.00307439 0.1 3.4318E-04 |1.6737E-05
nIFe 26000.50c |55.847 {85.495 5.0358E-02 2.7485E-03

Attschment ll, Page 6 of 29



Insulato scenariot.ds BBA000000-01717-0210-00033 REV 01
A B8 C 0 E F

1_|insulator jmaterial: natural UO2

2 parts per rod: 2

3 length: 2.032cm

4 d 0.508¢cm

5 vot: pi*0.50872°2.032°2/4=  [0.8237¢cc

] total vot 1302°0.8237s 1072.4574cc

7 vol. fracton: 1072.4574/103905.8147= 10.010321458

8 Y: 1Q.42g/cc

[] U mass/assembly: 115009

10 j

11 JU(moles): 1500/238.0289= 6.3018

12 {O(moles): 2°6.3018= 12.6035

13 {O(mass): 16°12.86035= 201.658

14 ftotsl mass: 1701.858

15 JU(WL. Fracton): 1500/1701.856= 0.8815

16 JO(WR Fraction):  |201.856/1701.656= 0.1185

17

18 ({isotope {identifier AL, Mass WA Fraction (At Density [At Densrty
19 . (stem®d) |{atiem®d)
20 (homogenizad]
21[U235 92235.50¢ 235.043915 0.00628 1.6712E-04 11.7240E-08
22 lu238 92238.50¢ 238.05077 0.87524 2.3071E-02 |2.3813E-04
231016 8016.50c 15.998985 0.1185 4.6477E-02 J4.7971E-04
24

Attachment lll, Page 7 of 29



BBAD00000-01717-0210-00033 REV 01

A B8 [ D F

1 [identoe  {materdat SZI04L

2 jdenary: 7.00kc

3 jmass: 38.090

4 vot: = 1479.73

5 vol. traction: [7479.78103908.6147=  o.07190e

6 T

7 e oy AL Denery [AL Denelty

8 Hoom*D) J(avem™») °
9 {(momogenized)

J10jc 9000.50c  {12.01118 o 03 1.1882E-04 3.6637E-08

11 Jun 25088 80c  ]64.9380503 2 1.7319€-03 1.246TE-D4
12 |» 15031.80¢  [30.9737847 0.048 0.9117€-08 4 §755E-08
13[s 18032.30c  [31.9720737 0.0 4.4030€-08 3.2134€-08
1418 14000.50c |20 08 0.78. 1.2704E-03 9.4431E-08
15 fcr 24000.50¢  [51.9968 19 LTIMED2 1.2844E-03
16 | 20000 50c _ |53.09 10 8.1039€-03 $.8351E-04
17 N 7014.80c {14 00307438 0.1 3.3974€-04 2 4436€-08
18 Jre 28000.50¢ |88 847 68 048 37985502 j4.1727E-03

Attachment 1il, Page 8 of 29



basket scenariol.xls

BBADO0000-017 17-0210-00033 REV 01

B [+] D E F
148 rial: SS316L
2 [denesy: 7.98¢fcc
3 {components: josnter kube: Q.0.: 17.3am
4 1.D.: 15.3cm
3 longth: j412.5cm
6 voi: p(17.3°2-15.3*2)°412.54=  }21123.2838cc
7 divider pistes: |parts/canister; |
8 thickness: 1cm
[] lengtic (43.815-17.3)2% 13.2575cm
10 height: 412.5cm
11 votl: 5°1°13.2575°412.3= 27343.5838cc
12
13 total vot: 48486.8774]cc
14 vol fraction:  |48466.877/103905.6147= [0.456450992
15
16 |Elemeant identifier AL Mass WL % IAL Density At. Density
17 (st/om*D) {(stemd)
18 |
19]c 6000.50c 12.01118 0.03 1.2003E-04 5.5987E-05
20 jMn 25055.50¢ 54.9380503 2 1.7434E-03 8.1803E-04
21|P 15031.80¢ 30.9737847 0.045 8.8317E-05 32568E-05
22]|S 16032.50¢c 31.9720737 0.03 4.5091E-0S 2.1033E-05
2|s 14000.50¢  [28.088 0.78 1.2833E-03 5.9853E-04
24(Cr 24000.50¢  |51.996 17 - 1.5T12E-02 7.3287E-03
25 NI 28000.50¢  |58.71 12 19.0223£-00 4.5818E-03
26 Mo {42000.50¢ 95.94 2.8 12522€-03 5.8410E-04
27 IN 7014.50¢ 34.00307439 0.1 3.4313E-04 1.8008E-04
28 |Fe 28000.50¢ 55.847 85.545 5.6401E-02 2.8308E-02
29

Attachment I11, Page § of 20




od scenariol.xis

BBADOOO00-01717-0210-00033 REV 01

A 8 C D 3
1]Gd
2_[Volume of basket (cc) 48465 8774
3 _|denaity of $5316 (gce) 7.98
4 |Mess Basket (9) 306765.6817
5 |2% of the mass s G3 0.02
6 |Mass Gd 7735.313633| 464118818
7 )Mot of Gd (M=157 25 g/mal) 4919118388
8 {Afomes of Gd 2062296925
9 _|Votume of the SNF DOE Canister 103905.6147
10 |Homogenized Density stb.cm 0.000285005
1
12
13 ator Y mole mass
14 ©.93356E-05]__ 0.000104] 1.16E-08] 1.82E-06
15 0.000672042] 0.00100941] 1.09£-08] 0.000172
16 2.68550E-05| 4.0284E-05] 1.7AE-09] 2.74E-07
17 1.73449E-05| 2.6017E-05] 7.26E-10] 1.14E-07
18 1.43E-04) 207811.220| 47.62519| T489.061

Attachment i1, Page 10 of 20




volume scenariolxis

BBADOO000-01717-0210-00033 REV 01

A B D | E

k) Volume cc |Volume Fraction
2 |Ciad 18097.6122 0.030393

3 [Mox 22821.456 0.036518

4 |End Cap 5067.48212 0.008108

5 ]insul 1072.4574 0.001718

8 |indent T479.75 0.011968

7 Jbasket 48408.877 0.077851

8 {Dry Volume 103905.8147 0.168257

9 |Volume Canister 824971.2629
10 {Volume of Water to add to flood the canister 521085.8482 0.633743
11 [Mass{g) of Water to add 521065.8482
12 |Mole of Water to add 28931.11
13 JAtomes of O 1o add 1.74223E+28
14 JAtomes of H to add 3.48448E+28
15 |density of H homogenized to add (st/am.b) 0.06587188
16 iy of O homogenized to add (at/cm.b) 0.03343503

Attachment Iii, Page 11 of 29




x% water in ciay scenariol.xis «  BBADO0000-01717-0210-00033 REV 01 Attachment l1l, Page 12 of 29

A | 8 )} C 4] E F | G H 1 J [ L ] { N

1 \ | |

2 jhematite forms at 10.28 10008 of years ¢ 0{°*100 % of watsr |tots] volume 6145000/cc tot mass 23921.4 tot density | 0.0039}
3 . ]

4 p= 3.892/kpN Na=| 6.02E-01|stbem Volume= | 8145500(cc mass 23921.4]kg
S |wotopes  [Atomic Mass [NCNP ID Mol mase i) | nurmber doneition (athar.am) atbar.om 1mol is 24.700148 (g
6 {H 1.0076252{1001.50¢ 6.4551] 6.30E+04| B.13E-0) €.1256E-03 968471.992| moles .
7 |C 12.01115|6000.50c 0.0002] 2.33E+01] 4.90E-07 1.8979E-07

8 |0 15.994915(8018.50c 59.7993] 9.26E+08| 5.67E-02 5.6748E-02 °

9 {Na 22.880771{11023.50¢ 0.0781] 1.80E+04| 7.226-08 7.2215E-05

10 JA 26.981538(13027.50¢ 1.1304]| 2.98E+05{ 1.08E-03 1.0812E-03

11 |Si 28.088,14000.50¢ 11.893] 3.22E+08 1.13E-02 1.1266E-02

12|Ca 40.08.20000.50¢ 02762 1.07E+05] 2.62E-04 2.6210E-04

1K 39.102(19000.50¢ 0.3872 147E+05] J3.67E-D4 3.6743E-04

14N 41.9]22000.50¢ 0.1819] 8.44E+04| 1.73E-04 1.7281E-04
(15 {Mn $4.93805/25055.50¢ 0.7144] 3 BOE+0S| 6.78E-04 18.7793E-04

16 |Fe 55.847/26000.55¢ 18.8429] 1.02E+407{ 1.79E-02 1.7881E-02

17 [Ni 58.71/28000.50¢ 0.22) 1.25E+05] 2.00E-04 2.0877E-04

18 |Cu 63.54/290000.50¢ 0.0123] 7.87E+03] 1.17E-0S - 1.1872E-05

19 |Gd 157.25{64000.35¢ 0.002| 3.05€+03| 1.90E-08 1.8979E-06

20 100 23321400( 0.0948342 9.4895E-02 tot moles $68471.90
21 .

22 jwater mass (g) ber densitiss (stbar.cm)

23 p= 1ikgA Na=| 6.02E-01/stbom Volumes Olec mass= 0.0
24 |H 1.0078252[1001.50¢ 200]| 0.00E+00]| 0.00E+00 1 mol is 1.80E+01
2510 15.994915/8016.50¢ 100] 0.00E+00[ 0.00E+00 0.00E +00 mole of h2o
26 0.00E+00] 0.00E+00

27

28

28

30

31

32

33

34

35

38

a7 i !

KT hmm.[form. “1.[2‘ 40008 of years ¢ 0.2]°100 % of water |total volume 7682375|cc tot mass 1560306.4 |tot density | 0.2031
39 |

40 p=| 3.882ikg/ { Na=| 8.02E-0t[atbem Volume= 6145900 ¢ mass 23921.4]kg




x% water in clay sconarioixis

BBAOO0000-01717-0210-00033 REV 01

Attachment lit, Pege 13029

A B | C D E F | G | H ] . Jd K L M | N
41 [motopes  |Atomia Mess [MCNPID  [Mole% mess {g)  |[nerwber donsities (stfhar.cm) atbar.cm 1molils 24.700148]0
4214 1.00782521001.50c 8.4551| G.30E+04| 4.90E-03 1.8276€-02, $68471.902moles
431C 12.01115]6000.50¢c 0.0002] 2.33E+01| 1.52E-07 1.5183E07
44 [0 15.6949158018.50c 59.7893| 9.28E+06| 4.54E-02 5.2084E-02
45 [Na 22.989771[11023.50¢ 0.0761] 1.69E+04] 5.78E-05 |5.7772605
48 |A 26.981539[13027.50c 1.1304] 2.98E+05] 8.85E-04 [8.6498E-04
47 |Si 28.08614000.50¢ 11.693] 3.23E+08] 9.03E-03 0.0287€-03
43 |Cs 40.08120000.50¢ 0.2762] 1.07E+05| 2.10E-04 2.0969E-04
49 |K 39.102}19000.50¢ 0.3872] 147E+05] 2.84E-04 2.9395E-04
50 [Ti 47.9]22000.50c 0.1819] 8.44E+04] 1.33E-04 1.3800E-04
1 [Mn 54.93805[25055.80c 0.7144] 3.80E+05| S.42E-04 5.4234E-04
52 {Fe 55.847]26000.85¢ 18.8420] 1.02E+07] 1.43E-02 1.4305E-02
53 |NI 58.71]28000.50c 0.22| 1.25E+05] 1.67E-04 1.6701E-04
54 |Cu 63.54129000.50¢ 0.0123] 7.57E«03] 9.J4E-08 9.3376£-08
55 |Gd 157.25[84000.35¢ 0.002] 3.05E+03] 1.52E-06 11.5183€-06
56 100} 23921400] 0.0750158 9.5977E-02 tot moles 1053781.8
7
58 jwater mass (g) [numbar densities (stbar.cm)
59 px 1[xon Naz| 6.02E-01/stb.om Volumes 1538475 /cc |mass= 1536475
60 {H 1.0078252[1001.50c 200] 1.72E+05| 1.34E-02 1molls 1.80E+01
610 15.984915/8016.50¢ 100/ 1.36E+06) 6.69E-03 8.53E+04 |mote of h2o
62 1.54E406] 201E-02
63
64
85
66
@47 (hematite forms at 10.28 1000s of years + 0.4906547[100 % of water [total volume 12068275 {cc tot mass | 5944296.27|tot density | 0.4928
68 | | IMax Volume 12066275
69 p= 3.892 Ne=| 6.02E-01/atbem Volumes 8145900/cc mass 23921.4]kg
70 [sotopes  |Atornic Maese |MCNP D Mole% mass (g) number densities (stfber.cm) at/ber.cm 1molis 24.700148(g
71 {H 1.0078252{1001.50c 6.4551] 6.30E+04] 3.12E03 3.5931E-02 968471.992/moles
72]C 12.01115/6000.50c 0.0002] 2.33E+01] 9.67E-08 9.6888E-08
73]o 15.99491812018.80c 50.7993 9.26E+08) 2.89E-02 4.5009E-02
74 |Na 22.989771]11023.50c 0.0761] 1.89E+04] 3.88E-05 3.6782E-05
75 A 26.881539]13027.50c 1.1394| 2.58E+05] S.S1E-04 - 15.5072E-04
76 ]si 28.086]14000.50c 11.803] 3.23E+08] S.75E-03 5.7484£-03
[77]Ca 40.08120000.50¢ 0.2762| 1.07E+05| 1.33E-04 1.3350E-04
78 {K 39.102]19000.50c 0.3872| 1.47E+05] 1.87E-04 1.8715E-04
79T 47.9;22000.50¢c 0.1819| B.44E+04; 8.79E-05 8.7920€-05
80 |[Mn 54.93805/25055.50¢ 0.7144, 3.80E+05| 3.45E-04 3.4530€-04




x% water in clay scenariot.xis

BBA000000-017 17-0210-00033 REV 01

Attachment itf, Page 14 of 29

A B8 C D E F <] H 1 ] J L M N
81|Fe £85.847{26000.55¢ 18.8428] 1.02E+07| 9.11E-03 |9.1076E-03
&2 [Ni $8.71|28000.50¢ 022] 1.25E+05| 1.06E-04 1.0634E-04
[ [<]] - 83.54/29000.50c 0.0123] 7.5TE+03| 5.95E-08 S.9451E-06.
84 1Gd 157.25/64000.35¢ 0.002] 3.05E+03| #.87E-07, 9.6888E-07
85 100] 23921400 0.0483342] $.7551E-02 tot moles 1297188.8
88
87 jwater mass number densities (st/bar.cm)
88 1]kgt Na=| 6.02E-O1jatb.cm - [Volumes 5920375 /cc {mass= 5$920374.9
89 |H 1.0078252]1001.50c 200] 6.63E+05| 3.28E.02 1 mol is 1.80E+01
%010 15.994915]8016.50c 100] S5.26E+08( 1.64E-02 3.20E +05 mole of h2o
91 : 5.92E+08]  4.92E-02




X% water In clay scenario!.xs

BBA000000-01717-0210-00033 REV 01

Attachment 111, Page 15 of 2¢

[¢]

[3

T

[V

SNF In the

Volume

Longth_|Radus

Height of the sogment

c, i ld. S L i

x value

forms 3.765 1000s y

1.3E+07

461.7 ™

$5.71047121

6556651.108

1.7104713

750107

- 456.9

24.57047101

410751.1857

1.7104713

8145000

olo|~v]aluo|ajwin]-

Volume of clay neede

6145000

SNF in the Bottom

1.3E+07

4617 64

99.62337999

5.623379688

clay needed

6145900

finat

6396007.457

SNF in the middle

Volume

Length_|Radius

Hewght of the segment

Cyl

1t Volume

X value

hematite forms 3.765 1000s y

1.3E407

481.7 84

117.5708312

8432482457

23.570631

750107

4569 22.86

45.72

22.88

750107.4589




x% water in clay scenariol.xis BBADOO000-01717-0210-00033 REV 01 Attachment 11!, Page 18 of 28
[¢] P Q [ T v X Y
final 682375
Volume of clay neede 7682378
SNF in the Bottom
1.3E+07| 4817 117.5708258 8432482
23.57082581
clay needed 7682375,
final 8432482457

12 BIR[ 23S 2] 2B GRG0 2] Bl 88| 5|8 &1 215|212




X% wster in clay scenariolxis BBAO00000-01717-0210-00033 REV 01 Attachment I1l, Page 17 of 28
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x% water In clay scenariolxis ' ' BBAD00000-01717-0210-00033 REV 01 Attachment lll, Page 18 of 29

Z AA AB AC AD AE AF AG AH Al A AKX AL AM AN

b 1 Bt 23 2 Y B e e B ) L

St R EEEEEEE




X% water In clay scensrot.xle BBADO0000-01717-0240-00033 REV 01 C Attachment (i1, Page 10 of 29

Z AA AB AC AD AE AF AG AH Al A AKX AL AM AN

RS BRI R

59




x% water In clay scenariolxds BBAD00000-017 17-0210-00033 REV 01 Attachment i, Page 20 of 29

2 AA AB AC AD AE AF AG AH Al AJ AKX AL AM AN

218|3]8| 2| 3] 5| x| )R]




x% water in clay scenariolxis

BBADO0000-01717-0210-00033 REV 01

AO

AP

AQ

AT

AU

AV

AW

w|o]~] o] ajwin]-

B EEEEE

Attachment lil, Page 21 of 20




X% water in clay scensriolxls . ' BRADOO000-01717-0210-00033 REV D1 Attachment Ill, Page 22 of 29

AO AP AQ AR AS AT AU AV AW




X% water in clay scenanolxds ’ BBADOD000-01717-0210-00033 REV 01 ’ Attachmant [il, Page 23 of 29

AC AP AQ AR AS AT AU AV AW

-

et

s|ejz|| 2|l

©
-




#nf homoO scenariol xis . BBADDD000-017 §7-0210-00033 REV 01 : Attachment lit, Page 24 of 29

. A ] C D | € | F G H []
1 _{Atmic Densibes (st/om®b) JAssembly : Prenum, Spring

2 .

3 [Canmier Component: IGert 69 {Basket |Clndding Endcaps QX insulaior Toral
4

5 _[MCNP lsokope ID

8 [64000.35¢

7 {1001.50¢ (H)

8 8000 80c (C) 8 §537€-08 $.3087E-08 § $51EL0S 1.34106-08 0.0000€ +00 0.0000E +00 1.3887E-04
9 25085 80c (uny 1. 2497604 8.9603E-04 3.1908E-04 8.8320E-06 .0000E +00 ©.0000€ +00 1.3439€-03

10 [15831.80¢ (P) 4 9TSSE-08 3.2568E-05 1.2705E-08 3.4050€-08 9.0000E +00 0.0000E +00 § STI2E08
11 {18032 $0¢ (3) 3.2134E-08 21033608 8.2443E-08 2.1991E-08 0 DOODE 400 0.0000€ +00 3.4800E-08
12 [14000.50¢ () - $.94S1E-08 5.9838E-04 2.3483E-04 € 2584E-03 © DOOCOE +00 ©.0000E +00 9.8724E-04
13 [24000.80¢ (Cn 1.25H4E0Y TI2TE-0Y 2 ST20E-03 7 S428E-04 © DOOOE +00 0.0000€ +00 1.2219€-02 .

14 J23000.50c N1 §.83S1E-04 4.5818£-03 1.7959E-03 4.7903E-04 ©.0000E +00 0 O000E +00 7.4400€-03

15 [42000.50c (o) 0 D0OOE +00 $.8410€-04 2.2485E-04 §.1071E-08 © DOOOE 400 0.0000€ +00 0.7413£-04

16 Jrosa.soc Ny 2.4458E-08 1.8008E-04 82745608 1.6TITE-OS ©.0000€ +00 ©.0000€ +00 2.6401E-04

17 [26000.85¢ (Fe) 4.ATI7E-03 2 8300E-02 1.0904E-02 2.7435E-03 0,0000E+00 0.0000E +00 4.3333€-02

18 |29000.80C (Cu) 0.0000€ +00 0.0000E +00 0.0000E +00 ©.0000€ +00 0.0000E+00 0.0000€ +00 © DODOE +00

19 {0018 50C (O) © DOOCE +00 0.0000€ +00 0.0000E +00 ©0.0000€ +00 9 8314E-03 ATITIE04 1.0111E-02

20 [32235.30C (U238) 0.0000E +00 0.0000E+00 |  0.0000€+00 0.0000€ #00 7.4428E-08 1.749£08| - 2.1873E-08

29 [#2238.50C (U238) © 00OOE +00 0.0000€+00 0.0000€ +00 0.0000€ +00 3.87S4E-03 2.3913E-04 39135603

.| 22 [94230 85€ (Puz30} 0 D00OE +00 0.0000€ +00 0,0000F +00 0.0000€ +00 1.0762£-03 0.0000€ +00 1.0762£-03

23 [94240.90C (Pu240) 0 [3 0. [X 1.4275E-04 © DOOOE +00 1.4271E-04

24 [94241.50C (Pu241) 0 0000 +00 0 0000E+00 |  ©.0000E +0¢ ©0.0000F +00 1.2490E-08 © DOOOE +00 1.2480E-05

25 8.21586-02

26

N -

28 [0 % of water in the hemstits % of waner in fuel 0.00% 29.00% $0.00% €5.00%
29 . MCNP tactope 10 Ganalty (stb.cm) | denaly (st.cm) | denelty (svb om) | denelty (svd om)
30 | Density of Hemetite (glec) 8.2743E+00 64000.38¢ 28509E-04]  2.1382E-04 1.428SE-04 9.9783E-05
31 [Volume of the Ael Homogenized 1.0301E+08 1001.50¢ () 0.0000€ +00 1.87180E-02 3.34359€-02 4.34847€-02
32 [Mole/ceb. of Hematie 3.014SE-28 j8000.80c (C) . 1.3067E-04 |  1.0400€-04 0.9336E-0S 4.8333E-08
33 [scte of hematite in the fuet 3.7$S7E+0) 25085 50c (Mn) 1.3459E03 ] 1.0084E-03 . T2ME-O4 4.7108E-04
34 [Moss of Hemate(g) § 9971E+08 15031.80¢ (™) SITI2ED8|  4.0IB4ED6 2 63S8E-08 1.3799E-08

35 [Volume of Hematie {cc) 1.1309€+08 18032 $0¢ (S) S 4800E-06] 2.0017E-08 1.7345E-08 1. 2141E-08

38 [Vokume of Hemathe ) 1.9369E402 14000.30c ($) 8 B724E-04]  7.4043E-04 4. 0362E-04 3 48S3E-04

37 [0 % of this volume Is water 0.0000€ +00 . 24000.80¢ (Cr} 1.2106-02]  9.16436-03 §.1083E03 4.2767E-0Y

38 jvalume of weksr {cc) 0.6000€ +00 28000.80C (W) TA400E-03|  $.5800E-03 3.7200E-03 2.0040€-03

39 42000 80c (Mo) 0.7413E-04) @ 8850E04 4.3708E€-04 3 OSM4E-04

40 Juassig) of Water 0 83d 0 [r014.80c () 28401E-04]  1.9001E04 1.3201E-04 9.2405E-08
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A B D E F G H ]

43 {Mole of Welwr ©© add L) [26000.85¢ (Fe) 4.3633602] 3aes0E2 2.17878-02 1.8237€-02
42 fAsomes of O b 8dd [] [29000.80C (Cu) 0.0000E+00|  ©.0000E+00 0.0000€ +00 0.0000€ +00
43 Jasomes of H 1o edd o 8016.80C (0) THA1E82] € aNTER $.44248-02 4.0177E02
44 |denaly of H homogenized © sdd (stom d.) 0.0000E +00 [52233.50C (U3S) 9.178E00] € S7S8ED8 4 5839E-08 3.2067€-08
45 Jdenally of O hamogentzed o 8dd (stim.b.) 0.0000€ +00 [82238.50C (U238) 3.9138283] 29381680 1.968TE-0Y 1.30976-03
48 j04239.86C Pu239) 1.0762£03] 80718604 . 5.3810E-04 3.T06TE-04
47 fuax Volumae of the canister 02489712629 194240.80C (Pu340) VATIIEO4 |  1.07e4E-04 7.135TE-08 4.99508-06
43 19424 1.50C (Pu2d1) 1.3430€-08]  9.3001E-08 $.24016-08 4.3890€-08
49 otat vohume 1.0391€ 408 1.38341E+08 207811E+08 2 96873E+06

50 8 denalty 1.4TT4E-01 1.3588E01 12402601 1.9091E-01

51 n e ot §.210TE+08 408436 +08 4.1716E+08 3.2810E+08

52 WX I the et 0.0 204 s 1144
83

Cyinder Segment

54 |SNF i the middie Volume Haight of e segment [Volume X value]
55 .

56 8249712429 414 8 21.9075 9769845278 103910] 1213791472

‘Is? $24971.2829 414.8 21.907S 199784322 138540]  -8.929087004

8 $24971.2829 414.5 21.9078 16.07413808 207810 -5 8334192

59 $24971.2029 4143 21.9078 21.04744981 2948570| -0 880050191
60 $24971.2029 414.8 21.9078 43 818 6.252+08 219078
61
62
63
64 [30 % of wwter In the hematits % of water In foal ©.00% 28.00% 80.00% 05.00%
[ MCNP hsotope 1D Genelly (sVh o) | denely (evhom) | cenely (svh.om) | density (s om)
68 [Oonsity of Hematte {gioc) $.2749E+00 Ja4000.38¢ 28500€-04) 2 1382€-04 1.4258E-04 9.9783E-06
67 [Vokumae of the fusl Homogenized 1.0301E+08 1001.80¢ (M) 2.18800E-02 3.006885E-02 §.53063€-02 U.S4178E-02
63 Juiole/ce b. of Hemalhe 3.0145E-2¢ ja000.80c (C) 1.3007E-04 | 1.0400€-04 8.5336E-06 4.853SE-08
B9 [Mole of hematts in e el 1.7339€ 403 25063 30c (Mn) 1.34396-03]  1.0084€-03 8.7204E04 4.7108E-04
70 [Msss of Hematse(g) $.9973E+08 15031.80¢ (P} §3712E-03]  4.C284E-08 2 88S6E-08 1.8799€-08

71 [Votume of Hematite (cc) 1.4370€+08 10032 30¢ (S) 34a00€-08| 20017608 1.T48E-08 12141E-08

T2 Jvolume of Hernetas ) 1.1370E 402 14000.50¢ (S0 BETMEDE| 74043604 4.8362E-04 3.4383E-D4

3 |0 % of this volume is water 3.0000€-01 124000.50¢ (C) 12219602 0.1843E-03 €.1094E-03 4.2TSTE0I

74 fvolume of weter (cc) 3.4100E+04 28000.50¢ (N) 7.4400£-03]  8.8000€-03 3.7200E-03 2 $040€-63

75 42000.80¢ (Mo) D.7413E-04] @ SSS0E-04 4.37088-04 3.0504€-04

76 JMase(g) of Weler 10 8dd 34100 60621 [r014.50¢ (M) 20401€-04]  1.9001€-04 1.3201E-04 9.2406E-05

77 Juole of Weier 0 8dd 1093.018407 26000 85c (Fe) 4.3$33E-62] 32080602 2.9787E-02 1.8237882

78 Jaiwmes of O 1o 8dd 1.94040€ 427 29000.80C (Cu) X 0. 0. 0.

79 Jatomes of H 10 ks 229001E+277 jso1s s0C (0) 8 6387€-02 7.89923E-02 § $3990€-02 § 91027602
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A 8 C 2] 3 F G H []

80 Jsenaly of N hamogenized i add (stlom b.) 2.1961E-02 [¥2236.80C (U238) $.16T9E-08)  €.5TSSE-08 4 S80E-08 3.304TE-08
81 faenalty of O homogenired 1o add (atom b.) 1.0078€-02 82238 80C (U39) 391356-03] 2838103 1.9547E03 1.3687€-03
82 . 94239 84C (Pu239) 1.07826-03|  0.0718E-04 $.38106-04 3.706TE-04

53 [Max Volume of the cenister 8249712629 94240.50C (Pu240) 1.42718-04]  1.0704804 7.93578-08 49950608

34 [94241.80C (Pu24t) 1.480E-08]  0.3601E-08 §.2401E-08 4.3650E-08

BS rotel vohwne 1.0301E+08]  1.38347E+03 2.07820€ +08 2 D6S8SE+08
86 how 8 derey 1.0006744E-01 1.8581E-01 1.5085€-01 1.49646-01
87 fvater In e ot $.2108E+08 4.8042F 005 4.1718E+08 3.2000€ 08
88 X In e ot 202 ar.s] - 102.1 722
89

50

91

92 -

93 60 % of weter In the hermatite . % of weter I sl 0.00% 25.00% $0 00% 63.00%

84 MCNP leotope ID Genaly (svh.cm) | denalty (at.cm) | denslty (std om) | denely (stb om)
95 JOensity of Hemates {g/cc) $.2749E+00 js4000.35¢ 20S09E-04]  21382E-04 1.4258E-04 9.9733E-08
96 [Volume of the fuel Homogenized 10391E+03 1001.80¢ (M) 4.3902€-02 & D8 196E-02 7.733T$E-02 B.7334E-02
7 [Molesce.t. of Hematie 3.0148E-2¢ 000 50¢ (C) 1.386TE-04 |  1.04006-04 §.8336E-06 48838508
98 [Mole of hemathe in the fuel 17950603 }25085.50c (Mn) 1.3459€-03]  1.0084E-03 0. 72M4E-04 4.7108E-04

99 [Mass of Hemathe(g) §.0973E 408 18031.50¢ (P) 6.3712€-06]  4.0284E-06 26338E-08 1.8799€-08
100{Vokume of Hematits (cc) 1.13708+63 19032.50¢ (8) 34490E-08| 20017E08 1.7MSE-08 1.2141E-08
101 Voiume of Hematie () 1.1370€+02 14000.30¢ (89 9.0734E04|  7.4043E-04 4.8362E-04 3.4353E-04
102]0 % of this volume Is water 6 O0OOE-O1 12400050 (C7) 1.2219€-02]  9.1843203 6.9098E 03 4.274TEDS
103 vohume of water {oc) 8 821TE+04 }20000.50¢ (1) 7.4400E-03]  8.8800€-03 3.72006-03 * 20040603
104 42000800 (Mo) 8.74136-04|  €.5358E04 4.3708E-04 3.0604ED4
105} 3) of Wter 1 0dd 88217.37242 [r014.80c (M) 20401E-04]  1.9001E-04 1.3201E-04 9.2M08E08
106 jucie of Weter 1o 8¢ 3767630814 20000.356 (Fe) 4.38336-02]  3.2080E-02 2 176TE-02 1.$237¢-02
107 of O 1o add 229001E+27 29000.50C {Cu) ©.0000E+00]  0.0000€+00 0.0000F +00 0.0000€ +00
108 of H 1o edd 4.50182€ 427 8016 80C (O) 9.7362£-02 8.83882E.02 TAST44E02 7.00781E-02
109 of H homogenized 1o add (svom.b.) 4.39026-02 92233.30C (U235) 9.1073E-08| 6 8768208 4.8839E-08 3.2047E-08
110}jdensity of O homogenized 1o 8dd (sticm.b.) 2.1981E-02 s2238.50C (U239) 39138E-03] 2933183 1.9507E-03 . 9.3897E-03
111 94299.55C (P239) 1.0762£-03] e.0718804 $.3810€-04 3.7967E-04
112[Max Volume of the canister $24071.2629 94240.50C (P240) TAZTIED4|  1.0TO4E04 7.3STE-03 4.9950E-08
113, 94241.80C (M241) 1.2480E-08 |  9.3001¢-08 $.2401E-08 4.3400€-08
114 - hotal volurme 1.0391E+08 1.38847E +08 2 0T820E 408 2.96804E +08
115 otel 8 densly 2.4350E-01 2 0174E-01 1.0588E-01 1.8278E-01
116 ) —rr $.2108E+08 4.0842€ +08 4.1718E405 3.2000E+08
117) H/X In the et 0.4 748 1428 2.0
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J K M N
1
2 .
3 Totel degraded fuel Total degredad el
4 In SNF Canleler in SNF Canister
[] (Fe becomes Fe203) Saturation of the hemetie
[ 2 8500604 je4000.33¢ (G
7 .0000€ +00 100180 (H)
8 1.3067E-04 1.3007E-04 ecoa.s0c (C)
$ 1.3439£-03 1.3489€-03 25088.80c (Mn)
10 $.3712E-08 $.3712€-08 18031.80¢ ()
11 3.40%0E-08 3 4800€-08 16032 80¢ (8)
12 9 ST24E04 0.8724E-04 14000.$0¢ (30
13 1.2210E02 1.2219€-02 24000.80¢ (Cr)
14 7.4400E-03 74400603 | 28000.80c (M)
15 37413804 8.7413E-04 }42000.80¢ (Mo)
16 2 B4Q1E-D4 2 6401E-04 [ro14.50¢ (N}
17 4.3833E-02 4.3833E-02 |26000.85¢ (Fo) .
18 0.0000E +00 0 DO0OE +00 129000.80C (Cv)
19 7.5411E-02 7.8411E-02 3016.80C (O)
20 9 1675E-08 9.1878E-08 92235.50C (UZ38)
21 3.9135E-03 3.91356-03 $2238.80C (U239)
22 1.0762€-03 1.0762€-03 94230 85C (Pu239)
23 1ATVE-O4 1.427T1E-04 194240 50C (Pu240)
24 1.2400€-08 1.3400€-08 94241.80C (PuM1)
25 1.4748E-01 1.4744E-01
28
27
28 83.87
29 Genaky (sw.om)
30 4.TINEOS
31 857540602
2 2.3053€-08
3 2237804
34 39299608
35 §.7674E-08
38 1.0414E-04
37 2.6315E-0)
38 1.2370€-03
39 1.4333E-04
40 4 IBE-DS

Attachmant lt, Page 27 of 29
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J K L M N [¢]
41 T23TTE-0S
42 0 O000E+00
43 4.041SE-02
44 1.82426-08
45 9.3084E-04
48 1.T802E-04
47 2.3TITE-0S
43 2.0749€-08
49 G 24971E+03
50 1.0819€-01
$1 0 0000E +00
52 300.0
53
54
55 g
56
87
58
59
60
61
62
63
64 3.3 .
85 denalty (std.om)
66 4.TIOE-0
87 7.77048E-02
[ 2.3083£-08
69 2.2370E-04
70 8.9299€-08
71 $.7874E-08
72 1.84 14E-04
13 2.0315E0Y
74 1.2370€-03
75 1.4833E-04
76 4.30ME035
77 72377E-0Y
78 0.0000€ +00
79 $.93900E-02
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J K M N [o)

80 18242608

81 § SOB4E-04

82 1.7892E-04

83 2.37I7€-08

84 2.0745€-08

85 8.24998E 408

88 1.4112€.01

87 0 0000E +00

83 4308

89

90

91

92

[X} B3IT% 50.00% 50.00%! $0.00%] 30 00%| $0.00%
2] Genalty (svh.em) nogd Obod 0sgd 100d nofe

95 4.799E-06 0 7.1274E-08 §.8320£-08 1.425SE-05 1.4258E-04
56 9.96350E-02 T.73378€-02 1.7337¢E-02 173376602 7.T3ITSED2 T.TIITSE-02
97 2.3055E-03 @ 933S8E-08 8.93386£-08 €.83358E-08 6.933545-08 § $3356E-06
98 2 2376E-04 872942604 )  8.720426-0¢ S.729426-04 §.72942E-04 §.72042E-04
99 8 9299€-08 2 88559E-05 2 88539€.08 263350€-06 2.68389E08 280550€-06
100] $.7674E-08 1.73440E-08 1.73449E.08 1.TI4A0E-06 1.TM49E06 1.T44DE-08
101 § 0414E-04 4.53819€-04 4 $3810E-04 45 19E04 493819604 4.93619E-04
102 2.03135E-03 €.103S7E-03| & 10952€-03 8.10852E-03 6.10952€-09 8.10942€-03
103] 1.23706-03 3 72001€-03 3.72001E-83 3.72001€-09 3.72001E-03 3.72001€-03
104, 1.4333E-04 4.37083E-D4] 4 ITOSIED4 4.57083E-04 4.3T083E-04 4.37083E-04
105 4.3804E-06 1.32007E-04 1.32007E-04 1.32007€-04 1.32007E-04 1.32007E-04
\mt - 7.2377E-03 2. 17867E-02 2 17067E-02 2 1T08TE-02 21796TE02 ©.00000E +00
107| 0.0000€ +00 [ [) 00 ) 0 []

1 §.23834E-02 T83THEL2 T.83744E02 TAIT4EN2 T7.83744E-02 4.37243602
109 1.5242E-08 4 S8383E-08 4 B3I83E-08 4.58333£-08 4.58338E-08 4.88389E-08
11 § SOS4E-O4 1.958T4E03 1.858T4E03 1.06674E-03 1.854T4E-53 1.958T4E-03
11 1. 7892604 § 38097E-04 $.30097E-04 §.30097E-04 $.30007E-04 §.38007E-04

12 23777608 7.13567E-08 7.1336TE08 7.1354TE08 7.93887E-08 7.13567E-08

11 2 0749€-08 8.24007E-08 ©.24007E-D8 §.34007€-08 $.2400TE-08 8.24007E-08
114 8 24M8E+08 2.07620E408]  2.07820€+05 2 078208 +06 2 O7420€ +08 2 OTR20€ «05
115 1.7408€-01 1.8973E-01 1.8874E-01 1.0974E-01 1.007SE-0Y 1.3848£01
116 ©0.0000E +00 SATISIESOS|  4.37181E+08 41TIS1E0S 4.17151E08 4 17151E+08
17) 3523 1428 1423 1423 1428 1428

Attachment 11, Page 29 of 20
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A 8 | [+] 1 D E F G H

1 for DOE FFTF Caniates Camponeras .
= - .
3 [FETF SF Assemily joerecaruser |3

4 joompanants: el parc Jperesscam 117

-] . aCK: 10 0: =

[ 4 - 191.440m

L4 —_— fIO1.98+M01 88 N
3 —_— X .
) 2

10 —_— jrassat UO2

1 fanrady” W A2gkc

12 gt 2032

13 frofactor. joartumssen. 2

14 —_— ronel 600

15 —— 4 47grs

16 g 14 4700

17 orng =)

18 21284

1% — ooxx e
20 oy 83318

21 [08.210m

P4 00: o ea2rom

43 foed Puchrmes jeC13070m

4 how 0 o 13316
25 oo 0 som

00. 0 $8420m
rid frrosom oagx —_— 38316
jmrgin. ¢ OBan

pé:] 00: o s

30 jomadng G0

31 Lo jo.508 om

3 oo o 3042 am

J3 largec 773 T40m

S4 fdaraey =
1.5 Companants ether than [\l gine —d 35318

k! hotal masa. 172019-21704538s  [74 387009

37 Juert 90 Jcompanants frush g 12147
'E Jonriener ol 38 Dielg
-Sg jmmsanet $3I04L
[ AT {saenat Assarmory 233180 g

41 jcamporanes: e 0. 17,3

32 10 18.30m

43 ngx 412 Som

44 fovecter puates: s
a5 - 14 S4d0om

[nesgre. 412 Som 8
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A B C [+] E F G
[rucirwes: fom
43 —_— QR 22 won
LR : TS
B rgtc jast som
jnasartot 90-318
LY —_— 7 962gim3
33 [Vobome ber hasmagarang Batopes 22 06484 Be 730107 43000t
Tetal huni prw por swrister 2970 1302
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B C D E F
1 |Cl [matenial |SS316

2 1.0.; 0.508 cm

3 00~.. |0.5842cm

] gt (237.744-10.46-4.08)crm= [223.224am

S voi: DI*(0.58422-0.508"°2) 223.224/cc= |14.5611cc

[-] total vol: 1302°14.5011cc= 18992.6122 cC

7 vol fraction: | 16997.6122/167963 6= 0.113002065

0 fdensity.  |7.980/cc

0

10 |Element _{identufier _ JAL Mass WE% AL Density [AL Denaity
11 (atem®d) " |(atZom’b)
12 (homog
13(C 6000.50¢__|12.01115 0.08 3.2007E-04 |3 6198605
14 |Mn 25055.50c | 54.9380503 2 1.7494E-03 |1.97856-04
151P 15031.50c_ §30.9737647 0.045 8.9817E-05 |7.6958E-06
18]S 16032.50c |31.9720737 0.03 4.5091E-05 |5.0995E-00
175 14000.50c_|28.088 0.75 1.2633E-03 |1.45136-04
8 [Cr 24000.50¢_|51.996 17 1.5T12E-02 [1.7769E-03
19N 28000.50c_|58.71 12 9.8223E03 |1.1108E-03
20 |iMo 42000.50C_ {9564 25 1.2522E03 |1.4162E-04
21N 7014.50¢ 14.00307439 0.1 3.4318E-04 [3.8811E-05
22 Fe 26000.50C_ |55.847 85495 5.6358E-02 |6.3738E6-03

Attachment IV, Page 3 of 12




mox scensriol.xls
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A B C D E F
3 _JMOX: matefial. UO1.96+Pu01.98
2 denalty: 10.02p/cc
3 length: 91.44cm
4 0.D.2 0.48403cm
S vol: pi"0.49403°°2°91 44400m 17.5280ce
[} total vob. 1302°17.5280c0= 22821.436¢cc
7 vol frachon: 22821.456/100905.6147= 021963641
8
9 Py 38.4/239.1891= 0.18054
101 : 114.2/7238.04476= 0.48018
11 |O(moles): 1.96°(0.16054+0.48018)=  {1.23577
12 |0 3 15 125577 20.081p
13 [Total mass:  }38.4+114.3420.081= 172.791g
14
15 |Pyu: mass: 38.49
18] - weight fracton: 0.22223
17
18 | pic Mass [weioht Fraction AL Mass
19 |Pu239 239 052148 0.8738 239180095
20 [Pu240 240.053832 0.1183
21 Pu241 241.058737 0.0102
22
23 [U: mass: 114.3g
24 weight fraction: 0.65149
25 .
26 Isotopic Mass [Weioht Fraction Mass
27 ju23s 235.043915 0.002 238.044758
28 Ju238 238.08077 0.908
29
30
31 10: masa: 20.0919
32 'waright fraction: 0.11627
£X) -
34 [MOX .
35 Identifier Isctopic Mass [WA. Fraction JAL Density AL Denalty
38 J{svom™D)  |(stiem*d)
37 (hormogenizedy
38 Jo18 8016.50¢ 18, j0.11627 4.3851E-02 }9.6314E-03
39 (U23S 92235.50c 235.043918 10.00132 3.3887E-03 47.4428E-06
40 Ju238 92238.50c 238.05077 lo.eoon 1.67HME-02 {3.6754E-03

Attachment 1!, Page 4 of 29




mox scenario2e xis

BBADO0000-01717-0210-00033 REV 01

A [+] E { F

41 [Pu239  [94239.60¢ [219.052148 0.19412 [48990€-03  |6.6588E-04
42 [Pu240  [94240.80c 240.053882 fo.025as 1649T7E-04 _ [0.8273E.05
43 {Pu241 241.50¢ 241056737 o.00227 1S83226-05  [7.7195E-08

Altachment IV, Page § of 32




encaps scenariol.xis . BBAD00000-017 17-0210-00033 REV 01 Attachment lll, Page 8 of 29

A 8 [ D E F .
1

2 .

3 |Endcapmatedat. - -|SS318

4 lengih: 10.46+4.06= 14.52cm

S [dhameter;  }0.5842cm

3 vol: pI0.5842°°2°14.52/d= . 3.80208c .
y totalvot__ |1302°3.69206= 5067.46212cc

) vol. fracton]5067.45212/103905.6147= 0.0487699 ’

® density: __ |7.96g/cc

10 .

11 [Elemen(identher  [AL Mass WL% Denaity (AL Density

12 (sVem®b) _[(st/cm°Dd)

13 {(homogenized

14]|C 6000.50c__[12.01115 0.08 3.2007E-04 |1.5610E-05

15 [Mn . ]25035.50C_|54.8380503 2 1.7494E-03 (8.5320€-05

16 [P 15031.50c_|30.9737647 0.045 8.9817E-05 |3.4050E-06

17]S 16032.50¢ [31.9720737 0.03 4.5001E-05 [2.1921E-08

1815 14000.50c_[28.066 0.75 1.2833E-03 [6.2584E-05

19 |Cr 24000.50¢_{51.996 17 1.5T12E-02 |7.6626E-04

20 Ni 28000.50¢_|58.71 12 9.8223E-03 |4.7903E-04 .
21 {Mo 42000.50c_[95.94 2.5 1.2522E-03 |6.1071E-05

22N 7014.50c__ |14.00307439 0.1 3.4318E04 [1.6737E-05

23 |Fa 26000.50¢ [55.847 65.495 S.6158E-02 |2.7485E-03




Insulato scenariot.xis BBADO0000-01717-0210-00033 REV 01 Attachment I, Page 7 of 20

A [ T | < [ € F [
1 [nsulator sl tural VO2
r iparts par rod:
s jlength 2.632cm
4 idiametsr $08cm
vor: B08~2°2.032-2/4= Tec
lotal vot 1302°0.8237% 10724574cc
val, kaction: 1072.4574/1G3505.8147= |0.010321458
jdenshty: 10.420/c
U fassembly: (16009
10
1 [U{moles): 15007238.0280+ __ J6.3018
12 [O(molas): *Eisms- 12,6035
13]0 ) 16-12.6035= 201,652
'1_4 total mass: 1701.856
18 {UGMR. Fraction). __{1600/1701656= l&ms
16 JO(W1. Fraction): izm.asemm.eses lo-11es
"ﬁisotgpe [igentiier AL Mass WAL Fraction JAL Density JAL Density
[ {avem't) _ {(avem'ty
)
lz:ss.u‘ 3915 10.00626 1.6712E-04 J1.7243E-06
23805077 — 087524 2.3071£-C2 {2.3813E-04
15.998385 185 [4.6477E-02 |4.7071E-04
|




BBAOOO00C-01717-0210-00033 REV 01

enit9 scenariolxls
A B | C D F
Pdunt 83 imatertal 8S304L
jGansdy: A 4y
_——r Obky
[ ot ) ras.rs
jvol. Waction: [r478.78003008 81470 Jo.071000
AL, Mass ALY AL Donaly AL Danaly
ey aticm'h)
10 jc 1201118 3 19832684 5.8337E-08
11 Jun 23055 600 §380803 2 1731063 1248704
2 I 18031.00c _ [30.9737847 jo.s¢s SNTESS ¢.0785E-08
13[s 16032.800 [31.0730737 jo.03 | T 1. 14E08
Wis uoogtoc fosess 1 1 ITOLE-83 p.es1E0s
15 .80c_ 151.998 O 1.734E82 4.2514E-03
16 |w j20000.80c  js3.89 0 Jr.9039E-03 js.83516-04
17 n [1014.80c  [44.80307438 0.t §3.387¢E-0¢ {2.4488E-05
18 Jre [26000.850c  [65.047 sanes Js.70asE 02 . 1727603

Altachment 1, Page 8 of 29




basket scenariot.xis BBADOO000-81717-0210-00033 REV 01
& 8 [ ¢ 5 E 3
ket SSIT6L
3 denalty: $8gloc
3 Jeomponents: joanter lube: 0.0 17.3em
4 LD 18.3em
fongth: js12.5cm
vot: pE(17.3-2-18.3~2) 412.804= _|21133.3836c<
divider plates: 3
Jtem
3 fengmh: 381517 132575cm
10 fraight 12.8cm
11 vot: |5 1F13.2575°412 5= 27343 8938cC
12 ' -
3 tolal vot 48456 8T74jcc
4 vol Waction: _ |48456.877/103905 6147=_|0.456450932
15
6 [Erement — [identher  [AL Nass A% Dorsty AT Doraty
17 8 Jistem*d)
3 gentzed)
(11 ~{6000.80c___ [12.01918 o3 12003604 — |5.8507E-05
20 5055.80c___154.8380503 ) 1.744E0D __{8.1603E04
21 B031.50C__ [ 0.8737647 0,045 S81TE-CS 2566E-05
2|8 6032.50¢ laumm Ium 1605 |z1033E05
28l 4000.50c ___ 28,085 _los 12833600 58858E-04
[24]C 4000.80c___|61.896 . N7 1.57126-02 73287E-03
S —|as000.60c__ |s8.71 Iz PATIED 45816500
26 [uo J42000.50c _[e594 ks Iimm 58410604
27N 7014.50c___ 1400307439 1 3AIIBEOL f1:ec08E0¢
26 [Fe Izaooosoc I AT ! 545 _{mmm [836eE02
F3 : |

Altachment KI, Pags § o1 29




g9 sosnariol.xis BBADD0000-01717-0210-00033 REV 01
_ A - B D E
[Tjea—_
F e of basket (cc) 43486.8774
[3 Jasnaity of 83308 g0c) | 748
4 Mass Basket (g) SeeTEs a1
| 5 12% of tha mass is G4 0.02
[ € |Mass Gd gy T7353713833] 484. 118818
[Mole of Gd (M=157.2% g/mol) 49.19113388
8 JAtomes ofGd__ 2.96229E425
8 [Volume of the SNF DOE Canister 03905.6147
10 JHomogenized Density stb.cm 0.000285095
11
| 12
13 stom/dansity i mols rnass
4 3.933S6E-05]  0.000104] 1.16E-08] 1.82E-08)
0.000872942] 0.00100941] 1.00E-06{ 0.000172
2.88559E-05| 4.0284E-05] 1.74E-09] 2.74E-07
1 .T3449E-05] 2.6017E-05] 7.26E-10] 1.14E-07,
18 1.438-04' 207811.229| 47.62516] 7480.061

Altachment lil, Pege 1001 28




gd scensric2a.xis

A B
1|Gd
2 |Volume of besket (cc) 484868774
"3 | denaity of 85316 (gicc) 7.98
"4 |Mass Basket () 386765.8817
5 _|2% of the mass is Gd 0.02
| 6 |Mass Gd () 7735.313633
7 {idcle of Gd (M=157.25 g/mol) 49.19118388
8 JAtomes of Gd 2.98229E+425
9 _|Volume of the SNF DOE Canister] __167984.6048
10 [Homogenized Density atb.cc 0.000178343}

BBADO0C000-01717-0210-00033 REV 01

Attachment IV, Page 11 of 32




volume scenario2s xis

BBAD00000-017 17-0210-00033 REV 01

A B C D E
1 |Volume cc_[Density [Mass (g) Voluma fra
2 |Ciad 18097.612] 7.8 151600.0454 0.113091389
3 |Mox .|- 22821.458] 1002 2286705891 0.13385445
(4 |End Cap 5067.4521] _7.66 40438.34772 0.03016822% .
5 |insulator 1072.4574] 1042 11175.00611 0.00838428
6 [indent 747975 1.9 59090.025 0.044525402
7 48468.877] 7.08 3867656817 0.288519758
[ 8 lcansu 64078.9805]  7.98 £11330.3358 0.381457513}
9 |Ory Volume 167984 8 1386001.331
10
ny -
(12]
13
14 total Mass should hot axceed 3400kg

" Attachment IV, Page 12 of 32




mix scenario2e.xis ) BBADO0000-01717-0210-00033 REV 01 Attachment IV, Page 13 6!32

A | B C D 3 F G H ] J K L M
[ 1_176% water In the fuet_ |
2 |% of clay and Ris mix Wogether 10% 2% % . 100%
3 et ety in « « fruel 75% water | ary clay emic froet oy o el iy M st ey Mux
EREE N ‘
S J84000.35¢ 4.41E-08 1.00E-08] 6 0SE08 441E08] 190E08] OOSEOS| 4A1E-O8] 190EDS 8 ORE-08 4.41E-08 180608] 6.068E-08
€ |1001.50c () §.026-02 S.A3ED3]  1.06E02]  8.02602] 0.13801]  so0sE02] so2e02| 813609 1.06E-02 5.02€-02 s.13603| 1.056-02
7 |9000.30¢ (C) §.206-08 190E07] s29€08|  s20e08| 190607] T masEDe| szoens] vsceor] srveos 330608  190€07| S5.20E-00
8 25085 s0c (Mn) 3.75E-04 CTSED4] S48E04] IVTSEDM| GTeE04] essrod] 3TeE0e] aTeEo4]  masEoe 3.78€-04 S.78E04] 6.48£-04
9 11503180 (P) 1.806-08 DOOEs00] 14TE08|  130£03] cooee0o] 1.47E08] 1.30E08] o. 1.47E-08 1.506-08 0 00E+00] 1.47E-08
10 {10032 30 (S) 9 69E-08 0.00E+00]  0.82E-07 9OCEOS| 0.00E+00] OBIEOY7] S O4E-08| 0.00E+00 9.52€-07 9.90E-08 00064001  $.52E-07
[ 11 ]14000.50c (30 2.7SE-04 1.93602) soatca|  27seoe| ees€d2]  102602] 275604 113602 1.02€-02 2.15E-04 1.13€-02] 1.02E-02
12 }24000.80¢ (C1) 31.99E09 000E+00] 3ME04] 399203 000£+00] 3 4ED4| 339€03] OODOEL00]  IIMEO4 339E03|  000€000| 3.34E-04
13 20000 80c (W) 2.00E-03 200E-04]  3.MED4 200603 200E04] 3S4E04| 200603 2.00E04 3 M4E-D4 200E-03 200E04] 3.94E-O4
14 §42000 50c {Mo) 2.35E-04 O00E+00] 281605 2.88E-04] OooE+00] 2$1E08| . 285E04] 000E+00]  281E-06 2.$3E-04 000€s00] 2.51E-05
15 {7014 $0c (N) 7.ME-08 0.00E+00] 7.23608| 7.38E-08] 000Ee«00] 7YasEO8| 7.E0S| 0.00Ev00]  7.25E00 730E-08]  0.00E+00] 7.25E-06
16 |24000.55¢ (Fo) 1.21€-02 1.79€-02| 173602 1.21602] 17E02] . 1.73€02] 1.2E02]  t.19E02 1.73E-02 121602 1.79E02] 1.73E-02
T__ﬂnooo.toc (Cu) 0.00€ 00 1.176-08]  9.056-08]| 0.00€s00) 1.97E03| 1.08€-03] O00OEe00]| 1.97€08 1.05E-08 0.00€+00 1.97608] 1.05E-05
[ 18 Jsots soc (0) 4.48E-02 $.67€-02] s3e£02 444202 5.07802] 6.86E-02| 4.dED2]  SSTEL2 § S4E02 4.43E-02 s.e7€-02| 5.56E-02
18 92235.50C (U239) 142608 1.40€-07 142608 000E+00] 1.40E07] 1426-06| ©00E«00 140E07 142608 000e+00] 1.40E-07
20 [92238 80C (U238) 8.0SE-04 SOCELS| GOSE04| Q00Es00] $.06E-08| 0 0SEH4| O00Es00|  B.9eEDs § 03E-04 000E«00] 5.96E-05
z 94239 $5C (Pu239) 1.68E-04 1.84E-08 1.00E04] 0.00€000] 164208 164E04] 0.00€000 1.84€-08 1.86E-04 000E+00] 1.64E-05
1,22 J94240.50C (Pu240) 2 1MEDS 2.18£-08 221E05| O00E«00] 2.18E-08[ 221E-05] 0.00€400 2.18E-08 221€-08 0 00E+00] 2.18E-06
23 |94241.80C (Pu24t) 1.93E-08 190E07T|  1.33E08| OOOE+00] 1.90E07] 1.93£-06 ©0.00€+00 1.90E-07 1.93E-08 0 0o£+00] 1.90E-07
[ 24 |1020.50¢ (Ne) TREOS] BSIE0S| O0.00E«00| 7.22€-05] GS1E0S| 0.00Es00 T2ELLS]  GSIE-S 0 00E+00 1.0£08] 6.51E-05
25 |13027.80c (A) S08E03| B75E04| ©0.00E«00| 1.08EOSf  9.7SE04] 0.00€400| 1.0EL3|  9.73€-04 0 00E+00 1006031  9.75E-04
26 20000,80¢ (Ca) 202E04] 230604 0.00E¢00| 282€04] 234E04] 000Ee00] 202E04] 23004 0.00€+00 282E04] 2.36E-04
27 |19000.50¢ () i JGTED4] 311EO4| 000E«00| I67ED4| 3II1EL4] 0.00£e00| 367E-D4 3.NE04 0 00 +00 ISTE-04] J.JNE-O4
28 |22000.50c (T) 1.79E-04] 1.S4E04| D000E+00| 1.73604] 1.08E04| 0.00E+00| 1.73EO4 1.54E-04 0 00E+00 1.73604] 1.56E-04
29 Jrotat . 1.14E-01 49EQ2] 968ED2[ 1MME0Y| 840€02| 9.83E02] 1ME01]  SesEca]  sesEm2 1.94E-01 9 49€-02] _9.68E-02
30 Jvohume 0.726+08 G.1SEe08] G.82E+06] SOSEO6] B53E08] 1.70E408| $.04E+08] 4asiEccs]  4.00Ee08 2 69E+08 248E+08| B.82E+08
[3tjrotar ] __eezEe0s 8.42E+08 & 82€ 408 6.02E+08 6.82E+06
32 jvoio # 0OE +08 @ 00 «08 § DOE+08 8.00E+08 6.00E+06
33 jx Reto 128 8128 8328 632.6
34
35 [ANF i the middie Volume Length Radive Heght of the [Cyinder Seg x velue
38 [rematie forms 3.785 10 § $3E+08 Q02E002] 9.00E¢01]  8.30€001| $.83E408] -1.01E¢DY
37 $21E+08 A028¢02] 840E+O1] 9.986001| 821Ee08] -2238e00
38 §.02E008 402E002] B40E201|  9.07E00s]| 6.82€e08) 472€e0
sl . _461E+08]  4.62E+02]0.40€+01] 7.31E+01)4.61E+06[-2.00E+01| '
40 6.31E+06 4.62E+02] 9.40€+01] 9.20E+01)8.31E +08/-1.09E+00|




mix scensrio2a.xis sawooooo-onnmlo-oom REVO1 Attachment IV, Page 14 of 32

A B c D E F G H [ J K C ]
41 6.82E+08 4.62E+02) 9.40€+01] 9.87E+01]8.82E+06] 4.72E+00;
42 2.48E+08 4.62E+02] 9.40E+01| 4.64E+01]|2.45E+08]-4.76E+01
(43 ] B 8.55E+06 4.62E+02} 9.40E+01]| 9.56E+01]6.55E+08] 1.62E+00|
[da| ™~ "7 TBHEIE06]  4.62E+02) 9.40E+01| 9.87E+01|6.82E+06| 4.72E+00
45 0.00E+00 4.62E+402] 9.40E+01| 0.00€ +00{0.00E+00|-9.40E+01
48 6.82E+08 4.62E+402| 9.40E+01| 9.87E+01)6.82E+06] 4.72E +00
47 -
48
[1]
NO water .
no water in n no water in

50 hematite hemalite hematite
| waler 10 waler to .

fill the fill the . water to fill

void void the void

space of space of space of
51 dry fuel dry clay |density |totat dry fuel | dry clay [density [total dry fuel dry clay |density tota!

Hom over the ]

52 Jentire volume 0.1 0.8] 0.8
53 184000.35¢ 1.76E-04 1.80E-08 3.22E-06] 1.76E-04] 1.90E-08 J.22E-08] 1.76E-D4 1.90€-08 3.22€-06|
54 11001.50¢ (H) . 6.13E-03) 6.69E-03] 6.33E-03 6.43E-03] 3.34E-02] 1.89E-02 6.13E-03[ 5.35€.02] 3.01E-02|
[ 55 ]5000.50c (C) 2.08E-04 1.90€-07 2.82E-06] 2.08E-04] 3.00E-07 2.82E-06] 2.08E-04 1.90€-07 2.325-06f
| 56 125055.50¢ (Mn) 1.50€-03 6.78E-04 3.45E-04] 1.50E-03| 8.7BE-O4{ - 3.45E-04] 1.50E-03 6.78E-04 J.45E-04
67 115031.50¢ (P) §.99€-05] 0.00€+00 7.85E-07| 5.99E-05[ 0.00E+00] - 7.85E07| 5.99E-05] _ 0.00E+00 T.85€-07
| 58 [16032.50¢ (S) 3.87E-05 0.00E+00 5.07E-07] 3.87E-05| 0.00E+00 S.07E-07| 3.87E-05 0.00E+00 5.07E-07
_.':_9_14000.50(: {Si) 1.10E-03 1.13€-02 5.43E-03] 1.10E£-03] 1.13E.02 $.43E-03] 1.10E-03 1.13E-02 5.43E-03
60 |24000.50c (Cr) 1.36E-02[  0.00E+00 - 1.78E-04] 1.38E-02] 0.00E+00 1.78E-04] 1.36E-02]  0.00E+00 1.78E-04
61 128000.50¢ (Ni) 8.35E-03 2.09E-04 2.10E-04] 8.35E-03] 2.09E-04 2.10E-04] 8.35E-03 2.00E-04 2.10E-04
62 |42000.50¢ (Mo) 1.02E-03 0.00E +00 1.33E-05] 1.02E-03] 0.00E+00 1.33E-05] 1.02E-03 0.00E+00 1.33E-05,
63 ]7014.50c (N) 2.94E-04 0.00E+00 3.86E-06] 2.94E-04/ 0.00E+00 3.86E-06] 2.94E-04 0.00E+00 J.88E-06
64 | M:QSE(FQ_)_ 4.84E-02 1.79E-02 9.21E-03] 4.84E-02] 1.79E-02 $.21E-03] 4.84E-02 1.79E-02 9.21E-03|
| 65 |29000.50C (Cu) 0.00E+00 1.17E-05 $.60E-0610.00E+00| 1.17E-05 $.60E-06] 0.00E+D0 1.17E-05) 5.60E-06|
66 | 8016.50C (O) 7.89E-02 5.67E-02] 3.34E-03| 2.99€-02| 7.89E-02] 5.87E-02] 1.67E-02| 3.67E-02| 7.89E-02 S67E-02] 267E-02; 4.18E-02
87 ]92235.50C (U235) $.67E-06 7.43£-08] 5.87E-08 7.43E-08] S8.67E-08 7.43E-08
68 192238.50C (U238) 2.42E-03 J.17E-05] 2.42E-03 J.17E-05] 2.42E-03 3.17E-05
60 |94235.55C (Pu235) _ €.66E-04 0.73E-06| 6.66E04 8.73E-06] 6.66E-04 B8.73E08
70]94240.50C (Pu240) _ 8.83E-05 1.16E-06) 8.83E-05 1.16E-08] "8.83E-05 118E-06
71194241.80C (Pu2418  7.72E-08 1.01E-07) 7.72€-08 1.01E-07] 1.72E-08 1.01E-07
72]11023.50¢ (Na) 7.22E-05 - 3.46E-05 7.22E-05 0 3.48E-05 2.22E-05 3.46E-05
73 [13027.50¢ (Al) 1.08E-03 5.18E-04] 1.08E-03 5.18E-04 1.08E-03 S.18E-04




mix scenario2a.xis BEAOOO000-01717-0210-00033 REV 01 Attachment (V, Page 15 of 32

A B [ 0 E F G H i J 3 L "]

74 {20000.50¢ (Ca) _ 262E04 126604 2.62E-04 126604 282E04 326604
[75719000.50c ()~ ~ 387E04 1.76E-04 3.67€-04 176604 367E-04 1.76E04
7612200086 My -~ |~ "} 1TIEBA] 828605l | VTIEL4] [ 820EDS| | 17IE04 | B.28E-05
[T ]tota - 1.57E-01)  ©9.40E-02| 1.00E-02| 6.28€-02| 1.57E01] 0.45E-02[5.02E02| 7.0E02| 1.87E01] " 9.49E-02| "8 02EL2| 8.83ER
78 |volume - 1.68E+05] _ 6.15E+06] 6.50E+08| 1.28E+07 1.63E +05| 6.15E+4006.50€+08| 1.28E+07| 1.68E+05| _ 6.1SE+06] 6.50E+08| 1.28E+07
[79 |TOTAL 7194 2261.1 164
[ 80V0I6

81

a2

'ﬁmavnurln the hematits

84 |78% water In the fusl -
85 |% of clay and fuie rvx together 10% 25% &% 100%
| 85 |at gentity in tuel 73% wal dry clay mix tuel cay Mux luel _ |clay Mix fuel clay M«

87 {atbem '

83 64000.35¢ 441E05]_ 1.00E-06] 6.06E-06] 4 41E-05] 1.80E-06] 6.06E-06] 441E-05 1.90E-06| G.06E-06]  4.41E-05] 1.00€-06] _6.06E-00
[ 891001.50c (H) 624602 6.136:03| 1.17€-02| 6.24E-02] 6.13E-03| 1.17E-02] 6.24E-02] 6.13E-03} 1.176:02] _6.24E-02| 6.13E-03| 117602
906000.50¢ (C) _520E05] _ 1.50E-07| 5:29E-06] 6.20E-05| 1.00E-07| 5.206-06] 5.20E-05 1.90E07| 529E-06]  _5.20E05] _1.90E-07] | S29E-08
912505586 (M) _ | 3.75E:04]_6.78E04| B4BE-O4| 375E.04) B.78E-04| 6.48E-04 3.75E-04| 6.TAE4] "6 4BEDI[ _ 3.75E-04[ _6.78E-Dd| ~6.48ED4
$2)15031.50¢ (P) “1.50E65|0.00E+00| 1.47E-0B| 1.80E-05/0.00E+00| 1.47E-08, 1.50E-05| 0.00€ s00] " 1:47E-08] _~ 1.50E-05| ~0.00€+80| "1.47E-D8
93 |16032.56¢ (S) . 9.66E-06] _ 0.00E+00| ©.52E-07| 0.66E-08| 0.00E+00| ©.52€-07| 9 BSE-D6[ 0.00E+00| 52E-07]  9.68E06| 0.00E+00| . 9.83€-07
[54114000.50¢ (Si) _ | . 275E04[ — 1.13E02| 1.02E-02| 2.75E-04] 1.136-02| "102€-02] 2.73€.84] 1.13E02| 1.62602 _ 2.756-04| 113602 102602
95 44000.50¢ (Cr)—~_ | " "3.30E-03] 0.00E+00| 3.34E-04| 3.39E-03|0.00E+00] "3.34E-04] 3.:39E 03| 0.00E+00| “3.34€-04]_ ~3.30E03| 0.00E¥00] _3.34ED4
6128000.50¢ (Ni) | "2.00E-03|  209E-04] 3.94E-04| 209E-03| 2.00E-04| I.G4E04| 2.09E-03| Z.09E-04| 3.64E04| _ 2.00E-03] _2.096-04| _3.94E04
[ 97 142000.80c (Mo) 2.55E04]  0.00E+00| 2.51E-05| 255E-04]0.00E+00| 2.51E-05| 2.55E-04] 0.00E+00| 2.51E-05| _ 2.55€-04] 0.00E+00| —2.51E-03
8 |7014.50¢ {N), 7.38E-05] _ 0.00E+00| 725E-06| 7.38E-03[0.00E+00| 7.25E-08] 7.36E-05| 0.00E+00] 7.25E-08]  7.36E-05| 0.00€+00| _7.256-06
99 126000.55¢ (Fe) 1.21E02|  1.79€-02] 1.73E-02] 1.21E-02] 1.70E-02] 1.73E-02| 1.21E-02| 1.79E-02| 1.736-02] _ 1.21602] 1.79E-02| 17302
100]29000.50C (Cu} 0.00€+00] ~ 1.17€-05| 1.05€-05| 0.00E+00] 1.17E-05| 1.05€-05[0.00E+00] 1.17€-05| 1.05E-05] 0.00€+00] 1.17E-03] 1.05E-05
[101]8016.50C (0) SO09E02| 5.67E-02] 562E-02| S5.00E-02] 5.67E-02| 6.62E-02) 5.09E-02] §.67E-02 5.62E02|  5.09E-02| 8.67E02|_6.82E07

102/62235.50C (U235) |~ 1.42E06] __0.00E+00| 1.40€-07] 1.42E-08] 0.00E+00{ 1.40E07| 1.42E-06] 0.00E+00] 1.40E-07] _ 142E-08] 0.00E+00] 140607
103{92238.50C (U238) | 6.05E-04]  0.00E+00| S.98E-05| 8.05E-04]0.00E+00] 5.96E-05| 6.056-04] 0.00E+00] 5.96E-05] 6.056-04] 0.00E+00} 5.98E-05
104]94239.55C (Pu239)_ 1.68E-G4| _ 0.00E+00] 1.64E05] 1.686-04] 0.00E+00| 1.64E-05] 1.66E-04] 0.00E+00] 1.64E-05]  1.66E-04] 0.00E+00| 1.B4E-05
105]34240.50C (Pu240] __ 2.21E-05| __ 0.00E+00| 2-18E-06 221E-05[0.00E+00| 2.18E-08| 2.21E-05] 0.00E+00| _2.18E-06] _2.21E-05| _0.00E+00| 2.18E.08
106/34241.50C (Pu241y "_1.93E-06] _ 0.00E+00| 1.90E07| 1.93E-06]0.00€+00| .9CE-07| 1.3E-06{ 0,00E+00| “1.906-07) __ 1.93E-06| 0.00E+00| §.90E-07

107]11023.50c (Na) 7.226-05| 6 51E-05| 0.00E+00] 7.22E-05| "6.51E-05]0.00E+00| 7.22E-05| " 8.51E-05] _0.00E+00] _7.22€-05| “6.51E-05
106]13027.50c (Al __ 1.08£-03| 9.75E-04] 0.00E+00| 1.086-03| 9.75E-04/0.00E +00] 1.08E-03] _9.75E-04] _ 0.00£+00| _1.08603| 9 75E-04
[109120000.50¢ (Ca) _f __ 2.62E-04| 2.36E-04| 0.0GE+00| 2.62E-04| 2.36E-04]0.0GE+00| 2.62E-041 236ED4|  0.00E+00| _ 2.62E:04] ~ 2.36E04
[170] 19000.50¢ (K) | 3B7E-04] 331E-04] 0.00E+06) 3.67E-04] 331E-04[0.00€+00| "367E-04] “331ED4[_ 0100E+00] ~ 3.67E:04] ~ 3.31E:04
11112200050 (T) __| " | 1.736.04] 1.66E-04| G.00E+00| 1.73E.04| 1.66E-04|0.00€ +00| 1.73E 04| "1.56€-04] _ 0.00E+00| _1.73E-04| “1:56E-04] .
113]totat __T33E01| — Gave-0e] T8BE02| 1.33E-01| 9 49E-02| '9.85E-02] 1.33E-01] 9.49E-07| 9.88E-02] __ 1.33ED1| 0. 4DE02| _0.88E-03
[113]volums €.72E+05) €. 15E+08] §.87E+05| 6.05E+05] 5 SIE+06| 1.70E 08 5.04E+05] 4 61E+06| 4.09E+08] _ 2 60E+05] 2 46€+06] 6.89E+06




mix scenario2s xls BBAOOO000-017 17-0210-00033 REV 01 Altachment IV, Page 16 of 32
A [ C 9] E G H J L M|

114]TOTAL 6.82E+06 N 6.82E+06 6.02E +08 6.82E+086) 6.82E£+06]
115{vOID 6.00E+06 6.00E+08
116]H/X Ratio 42623 705.4

117 705.4

118]

119)

120|Lost of absorber - .

121 fuel 75% water

122 jatdensity dry clay

1 0d in fuei no pd nogd no Fe2(dno gd nogd no Fe203

124]64000.35¢ 0.00E+00] __ 0.00€+00{ 0.00€+00]” 0.00&+00]
125|1001.50c (H) 6.24E-02 6.24E-02] 6.13E-03]  6.13£-03]

126{6000.50¢ (C) 5.20€-05 5.20€-05] 1.90E-07|_ 1.90E-07

127]25055.50¢ (Mn) 3.75E-04 3.756-04] 6.78E-04| 6.78E-04

128]15031.50¢ (P) 1.50E-05 1.50E-05] 0.00E+00| 0.00€+00

129]16032.50¢ (S) 9.68E-06 9.68E-06] 0.00E+00| 0.00E+00

130} 14000.50¢ {S)) 2.75E-04 2.75E-04] 1.13E-02] 1.13E02

131)24000.50¢ (Cr) 3.39E-03 3.39E-03] 0.00E+00] 0.00E+00

132]28000.50¢ (Ni) 2.09E-03 2.09E-03] 2.09E-04] 2.09E-04

133]42000.50¢ {Mo) 2.55E-04 2.556-04] 0.00E+00] 0.00E+00

134]7014.50¢ (N} 7.38E-05 7.38E-05] 0.00E+00] "0.00E+00

135{26000.55¢ (Fe) 1.21E-02{  0.006+00{ 1.70E-02] 1.79E-02

136]29000.50C (Cu) 0.00E+00]  0.00E+00} 1.17E-05] 1.17E-05

137]8016.50C (O) 5.09E-02 3.27E02} 5.87E-02] 2.99E-02

138]92235.50C (U235) | 1.42E-06 1.42E-06] 0.00E+00} 0.00E+00)|

139]92238.50C (U238) | 6.05E-04 €.05E-04] 0.00E+00] 0.00E+00

140[94239.55C (PuZ30)  1.66E-04 1.68E-04] 0.00E+00| 0.00E+00

141]94240.50C {Pu240)] 2. 21E-05) 2.21E-05] 0.00E+00) 0.00E+00

[142]94241.50C (Pu241)f _ 1.93E-068| _ 1.93E-06 0.00E+00] 0.00E+00

1431 11023.50c (Ns) 0.00E+00] __ 0.00E+00] 7.22€-05| _ 7.22E-05

144] 13027.50c (A)) 0.00E+00] — 0.00E+00| 1.08E-03| "1.06E-03)

145120000.50< (Ca) 0.00E+00]  0.00E+00} 2.62E-04] 2.62E-04

146{19000.50c (X) 0.00E+00| 0.00E+00] J.67E-04] 3.67E-04

147}22000.50¢ (T)) 0.00E+00]  0.00E+00] 1.73E-04] "1.73E-04

148}tota! 1.33E-01 1.02E-01] 9.49£-02] 6.81E

149,vowme B.72E+05]  6.72E+05) 6.15E+06] 6.15E+05

150[VX A71STE2] 3.7157E+02 |




mix scenario2a xis i BBADO0000-017 17-0210-00033 REV 01 Altachment IV, Pege 17 of 32

N ] P Q R 3 T Y]
[ 1]

2

3 [tuel clay. -+

4

S| 4.41E-05 1.90€-08|
6 | 5.02E-02 6.13e-03|
7] S5.20E05 1.90E-07
8 | J.7SED4 6.78E-04
9 | 1.50E-03]  0.00E+00|
10| 9.68E-08 0.00E+00
11} 2.7SE-04 1.13E-02
12) 3.39E-03 0.00E+00)
13] _2.09E-03]  2.00E04
14] 2.55E-04|  0.00E+00
18] 7.38E-05] 0.00E+DO
16] 1.21E-02 1.79E-02

17] 0.00E+00| __ 1.17E-05
18] 448E-02] 567E-02
19] 1.42E-06]  0.00E+00
20] 6.05E-04]  0.00E+00 . ’ M
21| _1.66E-04]  0.00E+00
22| _221E-05] _ 0.00E+00,
23] 1.53E-06]  0.00E+00)
24| O.00E+00[  7.22E-05
25| 0.00E+00]  1.08E-03
26| 0.00E+00]  2.62E-04
27| 0.00E+00]  3.67E-04
.[28]) 0.00E+00]  1.73E-04
29) 1.14E-01]  9.49E-02
30 | 0.00E+00|  0.00E+00




mix scenanio2e.xls

8BAD00000-017 17-0210-00033 REV 04
N O P Q R [ T [¥]
41
42
43 .
44
45
46
A7
43
49
To0% of

no water in water in

%0 [hematite hematite
water o £ the water to
'void space of fill the void

| 51 Jdry fuel dry clay |density total dry fuel dry clay |space total
52 1
53| 1.76E-04 1.90E€-08 3.22E-06] 1.TEE-04] 1.90E-08 9.22E-07
54 6.13E-03 6.69E-02] 3.69E-02f 4.88E-02| 8.13E-03] 6.89E-02| J.74E-02
(55| 2.08E04 1.90€-07 2.82E-06] 2.08E-04] 1.00E-07 9.22E-08
56| 1.50E-03] 6.78E-04 J.4SE-04] 1.50E-03] 6.78E-04 3.29E-04
$7) S5.99E-05| 0.00E+00 7.85E-07] _8.99E-05{ 0.00E+00 0.00E+004
58] 3.87E-05 0.00E+00 S.07E-07] 3.87E-05{ 0.00E+00 0.00£+00]
591 1.10E-03 1.13E-02 $.43E03] 1.10E-03] 1.13E02 5.48E-03,
[€0| “1.36E02]_ 0.00e+00 1.78E-04]_ 1.38E-02] 0.00E+00 0.00E+00
61| 8.35E-03 2.09E-04 2.10E-04| 8.3SE-03] 2.09E-04 1.01E-04
62| 1.02E-03 0.00E+00 1.33E-05] 1.02€-03] 0.00E+00 0.00€+00
63 ] _2.94E-04 0.00E+00 3.86E-08] 2.94E-04] 0.00E+00 0.00E+00
64| 4B4ED2{ - 1.70E02 0. 21600 _ 4. 84E02] 1.79E02 8.60E03
65 ] "0.00E+00 1.17E-05 5.60E-0¢8] 0.00E+00{ 1.17E-05 5.87E-06
65 | 7.80€-02 5.87E-02 J.MED2]  4.52E-02] 1.03E-01| 8.67E-02] 3.34E-02| 4.48E-02
[67] 5.67E08 7.43E-08] S5.67E-08 0.00E+00
68] 242E-03 3.17E-05] 2.42E-03 0.00€+00
69] 6.66E-04 8.7JE-06] 6.68E-04 0.00E+00
[70| " 8.83E-05 1.16E06| 8.83E05 0.00€ +00
[ 71]_17.72€-08, 1.01E-07] "7.72E-08 0.0CE +00
lZ_ 7.22E-05 3.46E-05] T7.22E-03 3.59E-05,
73 1.08E-03 5.18E-04] 1.08E-03 5.25E-04

Attachment IV, Page 18 of 32




mix soenaroZe.xis N BBADO0000-01717-0210-00033 REV 01 Attachmont IV, Page 18 6f 32

N 3] P a | R 5 T 1]

74 2.62E-04 1.26E-04) 2.82E-04 1.27E-04
(75 3ETEDA 1.76E04 3.67E-04 1.79E04
76 1T3E-04 828E-05 1.73E04 8.39605
(77| 1.576-01]  9.49E-2 1.00E-01] 9.856-02] 2.306-01| 9.49E-02] 1.00€-01| 9.77E-02
78| 1.68E+05)  6.15E+06 B.50E+00] 1.28E+07] 0.00E+00] 8.15E+06| B.50E+06] 1.26E+07
79 41896

86 Jfuel day

B8] 4AIE-05|  LWOEDE
89| 6.24502] _ B.136-03
901 5.20E-05] _ 1.90E-07
91| 3.75€04] __ 6.78E04
92] 1.50E05] _ 0D.00E+00
93} 9.66E-06] _ 0.00€+00]
94| 2Z.75E04] _ 1.13E02
95| 3.39E03] _ 0.00E+00
96| 2.09E03] _ 2.09E-04
97| 2.85E04] _ 0.00E+00
981 T.36E05]  0.00E+00
99| 121E02] _ 1.79602
100| 0.00E+00] _ 1.1TE05
101] 5.09602] _ S67E02
102 1.426:06] _ 0.00E+00)
103( 605604 0.00E+00
754l * i-66€.04] ~"0.06E+00
105 2.21E-05] _ 0.00E+00
106] 1.93E-06] _ 0.00E+0D
107] 0.00E+00] - 722605
108] 0.00E+00; _ 1.086-03
109] 0.00E+D0| 262604
110 0.00E+00] __ 3.67E-04
311] 0.00E+00] _ 1.73E-04
112] 1.33€-01] _ 9.49E-02 ;
113{ 0.00E+00. 0.00€+00 N
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BBADO0000-01717-0210-00033 REV 01
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A B | C [ D E F | G H | J K L M N
1 | |
"2 [nematite forms at 10.23[1_0001 of years ¢ 0[°100 % of water _ |totai volume | ~#145500/cc__ Itot mass | 23921.4)tot density | 0.003892
3 e |
< p= 3.892]kgN Na=| _6.02E-01/atb.om Volumes |6E+08cc mass 239214 )kg
5 Jisotopes  [AomicMase [MCNPID  [Meled% mase (5) | nusnber deneltios (st/har.sm) atvbar.om 1mol is 24.7001484
(6 |A 1.00782519]1001.50c | 6.4551] 6.30E+04} 8.13E-03 6.1256E-03 968472|moles
7 |C 12.01115]6000.50c | 0.0002| 2.33E+01] 1.90€-07, 1.8079E-07
8 |0 15.094915/8016.50c | 50.7903] ©.286E+08] 5.67E-02 5 6748E-02
[ 9 |Na 22.9897707|11023.50c| 0.0761) 1.60E+04| 7.22E05 T.2215E-05
(10 |A 26.9815389(13027.50c| - 1.1384] 2.08E+05| 1.08E-03 1.0812E-03
[ 1150 26.086[14000.50c| _11.883] 323E+06] 1.13E-02 1,1286E-02
12 |Ca 40.08{20000.50c]| 0.2762] 107E+05| 2.62E-04 2.6210E-04
13 |K 30.102/19000.50c| 0.3872] 1.4TE+03| 3.67E-04 3.6743E-04
[14]Ti 47.9[22000.50c| 0.1819] 8.44E+04] 1.13E-04 1.7261E-04
15 [Mn 54.9380503/25055.50c| 0.7144] 3.80E+05| 6.70E-04 6.7793E-04
18 |Fe 55.847/26000.55c] 18.8420] 1.02E+07| 1.T9E-02 1.7881E-02
ﬂ Ni £8.71]28000.50¢ 0.22] 1.256+05| 2.09E-04 2.08T7E-04
18 |Cu 63.54/29000.50c| _ 0.0123]  7.57E+03] 1.17€-05 1.9672E-05
'?ﬂ Gd 157.25(64000.35¢c| _ 0.002] 3.05E+03| 1.80E-08 1.8979E-06 o
20 100| 23821400 0.0048948 9.4895E-02 tot moles | 968479.992] —
21 -
22 jwater mass (g) ber dansities (at’bar.cm)
| 23| [ 1jkpA Nas| 6.02E-01jatb.cm Volume= Olec mass* Olg
24 |H 1.00782519]1001.50¢ 200] D.00E+00] 0.00E+00 1 mol Is 1.80E+01
(2510 15.654915/6016.50c 100] _ 0.00E+00|  0.00€ +00 0.00E +00|mote of h2o
26 0.00E+00 0.00€+00| . _{
27}
28
291
30
31
[37]
33 T
1 —
3]
36
37
38 forms at 10.28‘10001 of y’uu + 0.25]°100 % of watsr {total volume | 8194533.3|cc tot mass 2072555(tot density |0.252919
33 |
40 _p=| 3.892[xg/ { Nasj 6.02€-01]atb.cm Volumes |6E+06|cc mass 23921.4/kg




clay scenaric2a.xis . BBAOO0000-017 17-0210-00033 REV 01 Attachment [V, Page 22 of 32

A B C D E F | G | H 1 J K L M| N
41 Jisotop Atomic MassMCNP 1D [Mole% |mass (g) |number densities {at/bar.cm) atoar.cm tenol is 2470014849
[42]|A 1.00782519]1001.50c | 6.4551] 6.30E+04] 4.59E.03 2.1312E0R 968472 |moles
[43]C 12.01115/6000.50c | 0.0002] 2.33E+01| 1.42E-07 1.4234E07
4410 15.994915[8016.50c | 50.7993] $.26E+06] 4.26E-02 S.0019E-02
45 [Na 22.9897707|11023.50c| _0.0761]  1.69E+04] 5.42E-05 |5:4161E-05
'_«:Al 26.9815389(13027.50c| 1.1394] 298E+05| B.11E-04 |8.082E-04
475 28.088]14000.50c| 11.893] 323E+08] B8.48E-03 8.4644E-03
48 {Ca 40.08]20000.50c| 0.2762] 1.07E+05| 1.97E-04 1.9657E-04
[49]K 39.102[19000.50c| 0.3872[ 1.47E+05] 2.76E-04 2.755TE-04
Elx 47.922000.50c| 0.1818] B844E+O4] 1.20E-04 1.2048E-04
51 |Mn £4.9380503[25055.50c| 0.7144]  3.BOE+0S| 5.08E-04 5.0845E-04
(52 |Fe 55.847|26000.55¢c| 18.8428] 1.02E+07| 1.34E-02 1.341IE02
53N £8.71128000.50¢ 0.22] 1.25E+05] 1.57TE-O4 1.5658E-04 .
[52|Cu 63.54/29000.50c| 0.0123] 7.STE+03] 8.75E-06 8.7540E-06
55]Gd 157.25]64000.35¢c|  0.002]  3045.84] 1.42E-08 11.4234E-06
56 | 100 23921400] 0.0711711 9.6243E-02 tot moles | 1082218.19
57
| 58 water mass (g) ber densities (atbar.em) e
$9 p=| 1lkpN Nas} 6.02E-01[std.cm Volumes | 2E+06lcc {mass= 2048833.23|g
60 |H 1.00782519[1001.50¢ 200]  220E+05] 1.67E02 1mol is 1.80E+01
81]0 15.594915/8018.50¢c 100]  1.82E+08] 6.36E-03 1.14E+05[mole of h2o
62 2.05E+06] _2.51E-02 _
63|
64
65
66 .
67 [hematite forms at 10.26 10008 of years ¢ 0.51409656]*100 % of water jtotal voiume 12648398/ cc tot mass 6526419|tot density |0.515988
68 12144444] Max Vohume
69 p= 3.892[kgh Nas=| 6.02E01[atb.cm| Volume= _|8E+08|cc mass 23021.4jkg
70 {isatopes (Atomic MassiMCNP 1D [Mole%s |mass (g) [number densities (at/bar.cm) stbar.om 1molis 2470014640
71|H 1.00782519[1001.50c | 6.4551] 6.30E+04]| 2.08E-03 3.7385E-02 968472|moles
72|C "~ T32.01115[6000.50c | 0.0002] 2.33E+01 9.22E-08 9.2219E-08
[73]0 [ 15.994015/8016.50c | 50.7993] 9.26E+06| 2.7¢E-G2 4.4763E-02
[ 74 |Na 22.9897707[11023.50c] 0.0761) 1.60E+04] 3.51E-05 - 3.5089E-05
75 JAI 26.9815380/13027.50c| 1.1384] 2.58E+05] 5.25E-04 5.2537E-04
76 1S T TTT26088]14000.50c| _11.883] 3.23E+06] S48ELD3 15.4838E-03
77|Ca 40.06/20000.50c| 0.2762] 1.07E+05| 1.27E-04 11.2735E-04
78 |K 39.102[15000.50c] 0.3872] 1.47E+05| 1.79E-04 [1.7854E-04
(79 |17 47.9]22000.50c| 0.1819] 8.44E+04| B.39E05 -|8.3874E05
80 [Mn 54.9380503/125055.50c|~ 0.7144] 3 80E+05| I.20E-04 13 2041E-D4
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A 8 C ) E F G H ] [ J L M N
81[Fe 55.847)26000.55¢] 18.8420 1.02£+07| 8.60E-03 {8.6884E-03
82|Ni 58.71]26000.50¢ 0.22] 1.25E+05] 1.01E-04 11.0144E-04
83|Cu . +63.54[29000.50c|  0.0123]  7.57E+03[ S8.67E-06 {5.6715€E-08
841Gd 157.25(64000.35¢c] 0.002] S.OSE+3| 82207 182210607
85 100~ 23921400[ 0.0481007 0.7678E-02 tot moles | 1328509.85
88
87 water mass (g) ber densities (atdar.em)
88 p= 1]kpA Na=| —6.02E-01atb.cm Volume=  [7E+08 |mass= 6502497.7
89 |H 1.00782519]1001.50¢ 200 7.28E+05] 3.M4E02 1molis 1.80E+01
90 |0 15.694915(8016.50¢c 100] S.7TE+08] 1.72E-02 3.61E+0S[mole of h2o
91 8.50E+08] S.18E-02
92
93
84
[




clay scenario2a.xis

BBADOO000-01717-0210-00033 REV 01

P Q R_|_ S T Y] v

1

[ 2 | SNF in the midd} Volume |Length __ [Radius__|Height of the segment |Cylinder Segment Volu | x value
3 . {hematits forms 3.765 10008 i 1E+07| _ 461.7 4 9097767768 6145000| -3.022322|
4| FFIF SNF 167985]  461.7 o4 92.91348971 6313884.605] -1.08651
3 total SE+08

6 | FFTF SNF 25% water 223079 4617 94 93.55861742 6360879.473) -0.441383
7 GE00

I FFTF SNF 50% water 335960] 4617 94 94.84884085 6481069.209| 0.643841
5 : GE+06

(901~ ~ " 7" T [FFIF SNF 75% water 871938]  461.7 [ §8.72144818 6817838.418] 4.721446
[17] TE+06

12

13

14

15

16

7

18

19

20}

2

2

23

24
[25]
[26]
(27}

28]
Ea

30

31
1_1 -
33
%
[35] -

36

37
38 | SNF In the middle Voluma [Length  |[Radws __ [Height of the sepment |Cylnder Segment Volu X value
39 hematite forms 3.765 10008y 1E+07) _ 4617 94 114.745842 8194533.333] 20.74984
40 FFTF SNF —[167985]  461.7 94 116.7391545 8362517.94] 22.73915

Atlachment IV, Page 24 of 32
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BBADOO000-01717-0210-00033 REV 01

B382517.8

NEBEREEE

»
©|

the middie

Volume

Hewght of the sepment

Cylindet Sepment Voiu

X value

[SNF in

forms 3.765 10008 ¥

1E+07

481.7

- 180.5972475

12648397.72

88.59725

FFTF SNF

=1E+Q7,

461.7

b4bd

7.4027525

167884.6049

~86.59725

tota!

JE+Q7

183

1281838233}

HEEEEEREEEEEEEEEREEEEBEERERERBE
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fuel scenario2a.xis,

BBADOO000-01717-0210-00033 REV 01 Altachment IV, Page 27 of 32
A 8 0 F G H 1
1 jAiomc Densdes (sVem*D)
2
3 [Canister Component: - - ident 89 [Cladding MOX |inausetor JCanistar et Totel
[
5 JMCNP lsctope 1dentier
© 64000 35
7 §1001.50¢ {ry
8000 30¢ (C) 8.29084E-08 361377806 0 000122098 0 000207888
25058 $0c (Mn) 2.71161£-06 0.000197848 0.000887343 0.00149983s |
10 |15031.80¢ (P) 3.07754E-08 T.89ST7E.08 2 84324E-08 $ 34554E-08
11 |16032.50c(S) 1.54744E-08 £.0844€.0¢ — 1.72008£-03 3.04570€-08
12 | 14000 s0c (30 § 83883E-08 0.000148127 00004a9512] 0001100148
43 | 24000 $0¢ (Cn) 0.000774083 0.001778506 © 008993374 ___tbmsssuu
14 J28000 soc (M) 0.00036003t 0.001110823 0.0037483089] _  0.008348308
15 42000 30c (Mo} 0 0.000141817 _ 0000417878 0.001012383
16 jro14 s0c (M) 1.51274E-08 3.83100E03 0 000130909 * 0.000284214
17 {26000 85¢ (Fe) [) " 0008373548 Dot ©0.04842557%
18 |29000 $OC (Cw) Ld SO P, ——— . Y ————
19 {0018 $0C {0) [) 0005957447 0 000296721 __ooos2s4147
20 [92235.80C (U235) [] 4.80373E-08 1.066M4E-08 o] _seroeseoe
21 92238 80C (U239) 0 0 002273378 0.000147292 . | __ . beo2420¢87
22 [94239 $5C (Pu239) [J L) ) (] $
23 {94240 50C (Pu240) [] 8 82740E-05 0 8 07740E-08
24 (94241 50C (Pu241) 0| 7.71954€-08 7.71954E-08
25 [wotat 0.00387513 0.00983387% 0.000997008 0 000445079 0033109632 0 083986935
26 Jvohume 147944 8048
27 .
28 0% hematite occupied by weter See tebie § 2.2
El FETF NP Dihted ot [FFTF SNF Dikutad at/PFTF SNP Diluted ot |FFTF SNP Ditwied at
| 30 |Oenaity of Hematite (9/cc) $.2749€+00 MCHP lsotdpe identifier 0.00% 25.00% 80.00% 76.00%
[ 31 [Volume of e fuel Homogenized 1.6798E +08 64000380 1.7634E-04 1.37268-04 8 $1T2ECS 4 400SE-08
| 32 {Moleicc b of Hematie 4.0207E-28 1001.80¢ (H) . 0 O0O0E +00 18718602 3.3438€-02 $ 0134E-02
[ 33 Juiole of hematite In the fuel 6.7542E +03 $000.82¢ ) 2.0787E-04 1.85006-04 1.8383E-04 $.1947€.08
| 34 |Mass of Homaiaa(o) 1.0785E +08 25088.80¢ (Mn) 1.4988E-03 1.1249€-03 TAIS2E-04 3.7498E-04
35| of Hematite (cc) 2 0448E+08 16031.80¢ (P} $.9056E-03 4 402E-08 29920503 1408408
36 of Hematite () 2.0448€402 18032.80¢ (8) S 8058E-0S 2. 3093E-03 1.9329€-05 # SO44E-08
_:i_7_ 0 % of this volume bs water 0.00002+00 14000.80¢ (81) 1.9002E03 8.2512€-04 $.5008£-04 2.7504E-04
38 Jvohume of weter (cx) 0.0000€ +00 24000.850¢ (CA 1.3831E-02 1.0184E-02 6.7757E-03 3.3879€-03
39 _ 128000508 (W) 10 3483E-03 §.2618E-03 4.1744€-03 2.0872E-03
40 [Massfg) of Water 0 8dd [ 42000 80¢ (Mo) $ 0184E-03 7.0377E-04 $ 091804 2.5439€-04




fuel scenano2a.xis BBAD00000-01717-0210-00033 REV 01 Attachment IV, Page 28 of 22
A 8 0 F G H []

41 Jaiole of Weler 10 888 R 0 7914.80¢ V) 2.8421E-04 229804 2. 20085 -D4 1.47118-04 7.33538-03
(42 aomes o O asd ¢ 26008 38¢ Fo} ¢ MNEDT AMNED? 1106 24213602 12108602
-ATmmuupm XX K] [ 29008 82C (€} 0.0000€ 00 © 000CE +00 @ 0000E 00 0.0000€+00 0.0000€ +00
F_ denaity of H homogentzed W add {at/em b) ©.0000€ +00 2016.80C (O) 78883602 7.8093E-02 ©.7820€-02 5.8184€-02 4.4300£-02

45 fdenelty of O homagenited 10 add (sNcm.b) ©.0000€ +00 S2136.80C (U238) | 8 6707E-08 § $70TE-08 4.2530€-08 2 83S3E-00 1.4177€-08
3 e jazzsasec unssy | 24207803 2.4207€-03 1.8138E-03 1.2103£-03 § 0517€-04
[47 Juiax Voloma of 1w canister 24971 2829 S220.88C Puln) | SASSIECH 8 850304 aNNE0 I3THEDE 18042604

4 B4200.80C (Pudd) | BRITSEDS § BI73E08 & S208E-08 4 4137E-08 2.2089E-08

49 94341.80C (Pu2d1) | 7.2195E-08 7.7195E-08 5.T097E-08 3 8304£-08 1.8209€-08

50 oral 1.5480E01 1.5480E-01 1.4288€-01 1.2033£-01 1.1443€-01
[51] vohsme 1.8753E 408 1.6798£ 008 2.2390E +03 3.3507€ 08 @ TI4E03
[52] ™ ; 2500001

53 v o0 0.0 33.2 " 22008

54 Soe tatie 8 2-2 .

55 [30% hemnatits occupied by wetsr - PFTF SNF Dilutad at [FFTP SNF Dilvied 81| PFTF SNP Dituled st

58 |Denany of Hemate (g/cc) §.27498+00 MCHP lsatepe dentifier 0.00% 28.00% $2.80% 75.00%

57 [Volume of e fual Homogenzed 1.87HES 6400035 178ME-D4 LTEUED4 VATNE-04 8.8172€-08 4 40ME-08

58 [Motexcc d of Hematke 4.0207€-28 1001.88¢ () 0.0000€ +00 2.4418E-02 3 $031€-02 4.8845E-02 8 6254£-02

59 |uole of hamathe in he fuel 6.7342E003 {s800.88¢ () 2.0787E-04 20787E-04 1.8380€-04 1.0303E-04 8.1987E-0S

60 [Mass of Hematita(g) 1.0785E+08 ]28085.80¢ (Ma) 1.4980E-03 1 49ME-03 1.1249€-03 7.4092€-04 3.7400E-04
_guwm of Hematne {cc) 2.0448E+08 18031.58¢ (P) $.9858E-08 § $034E-08 4 48%2E.-08 2 $929E-08 1.4064E-08

52 Jvolume of Hematde (1) 2 0448 +02 16432.80¢ (8) 3.0653E-08 3 84S4E-08 2.0903E-08 1.9320£-08 § 0444E-08
Eo % of this volume bs water 38000801 14000.80¢ (81) 1.1002€-03 1.4002E-03 §2312E-04 § S000E-04 2.7504E-04
| 64 fvomme of wetes {oc) SAINEL 2400080 (C1y 1.3884E-02 1.3881€02 1.0184€.02 STISTE0Y 3.3879€-03

65 29000800 (NN) 8 3483€-03 8 3483E-03 8201603 4AT44E-0) 2 0872£-03
| 66 Jdasa(g) of Water to 89 61337.90271 42008800 (Mo) 1.0184E-03 1.0184€-03 THITTE-04 $.0918€-04 2 $439E04

67 Judole of Water ko add 3408082258 7014.80¢ ) 2 B421E-04 2 HNED4 2 2006E 04 1.47HE-D4 7.3533E-03
i‘ Atomes of O 10 80d 2.05089E¢27 28000 88¢ (Fo) 4 J428E-02 4 B428E£-02 3 8318E-02 2 4213802 1.2100E-02
| 69 Jasomes of H o add 4.10178€ 27 }23000.80C {Cu) 0 DOOCE +00 0.0000€ +00 0 000K ¢00 ©.0000€ +00 © DOCOE +00

70 Jdenady of H homogenited to 8dd (svom.b) 2.4418E-02 8018.50C (0} 78893602 9.1101€-02 7.888SE-02 02203602 47852602

71 Joensey of © homogenized to 83d {svem b) 1.2200€-02 [32738.80C fU135) | seTOTEOS $.8707E-08 4.2530E-08 2.8383E-08 1.4177E-08
Er‘ﬁ 2238 80C (U233} | 24207803 2.4207€-03 1.5185E-03 * 1.2103€-03 & 0S17E-04
73 [uax Volume of the canater $24971.2029 94239 85C (Pu23t) | 8 8348E-04 § 6382804 4. M28E-04 3.3784E-04 1 8042604

L2 84240.50C (Pu340) | 8 8278E-05 § 0273£-08 8 $208E-08 4.4137€-08 2.2089€-08
75 84241.80C (Pu241) | 7.7195€ 08 TI195E08 ST037E08 IASMEDS 1.9209E 0
[ 76| — votume 1.4798E+08 1.87TME0S 2.7Y82E+08 3 358TE+08 S.714E 08
[77] wotal 1.5480€-01 1.9343£-01 1.7018E-01 1.4497€01 1.2350€-01

78 2 SO00E-01

79 W 80 [] 84 1) 140 3352

80 See table § 2-2




fuel scenario2a.xls

BBADOO000-01717-0210-00033 REV 01

Attachmaent IV, Page 29 of 32

. A 8 D 1 € F G - H |
81 [60% homatits secupled by weter { FFTF 31F Diuted o JFFTF 8NP Diksted otiFFTP SMF Dikdnd 8¢ [PPTF SNF Dinsted ot
82 [Osnalty of Hematas (groc) §.2749€ 400 JNCKP Botope Mentifier §.5000€+00 29000881 55000681 78000141
83 Mokume of he hat ] 1.8798E 08 04000 38¢ 1.7634E-04 1.7834E-04 1.3226E-04 M7 4 4008E-D8
84 Juolesocd of Hemethe 4.020TE-20 1001.80¢ (M) 0.0000€ +00 4.8038E-02 £.33448-02 §.7854E-02 0. 2IE-02
85 Juake of hemaihe In P foel 6.7342¢ 403 fsose.00e [C) 26707604 2.0T87E-04 1550004 1.0083E-04 $.1967E-08
85 Juass of Hemame(g) 1.0743E+08 25048 S0 (M) 1.4008E.03 1.4908£-03 1.1249€-03 7.4982%-04 .T400E-04
87 Molume of Hemathe (cc) 2 0M4GE 08 1963150 7 §.90585-08 §.5854E-08 44002808 2.00202-08 1.4004£-08
| 88 Votume of Hematne () 2.0448£+02 16832 68¢ (3} 3 0658208 3.0850€08 28993E-03 1.5329€-08 8 B444E-08
83 o % of Wie volume s weter §.90008- 1 14900.50¢ (32 11002603 1.9002E-03 82412604 §.3000F 04 2750404
90 [volume of water (cc) 12203403 24008.83¢ (Cy 1.3581€-62 1.3481€-02 1014802 . o TTS7E-0 3.3879¢-03
E | 23008300 po) §.34536-03 8 J480E-03 8.26162-03 4.9744£-83 2.0672€-03
$2 [Masein) of Weter io sad 122678.8084 42908.88¢ (Mo) 1.0184E-03 1.0184E03 7.83T7E-04 $.0010£-04 2 $439€-04
$3 Juaie of Water to 04d 0411.32481 7914.500 00) 2 0421E-04 2 M21E-0¢ 2.2008€-04 14711604 7.3853€-03
[ 64 JAtomes of O 1 83 4.00178E¢27 20000.48¢ {Fo) 4040602 48420602 2.8319€-02 24213602 1.2108£-02
95 of 4 10 add 8.203588427 |29000.90C (Cu) 9 000OE +00 0.0000€ +00 ©.0000€ +00 | 2.0000€ +00 ©.0000E +00
[ of H homogenized 1 add (svem b) 4.8835E-02 18.80C (0) 7.0883E-02 1.034E-01 88842502 € 8373€-02 § 0904E-02
§7 [densty of O homogenaed 1o edd (alVem D) . 24418E-02 [92238.80C (un38) | S.6707E-08 $.4707€-06 4.2530€-08 2.0383£-08 1.41778-08
98 80C Un3s) | 2.e207E-00 24207E-0 1.81356-03 1.21036-03 § 0517€-04
99 [Max Vokume of the canistec $24971.2629 94239.68C (Pu239) | 8.8383E04 § 8388E04 4.9526E-04 332784604 1 8442€-04
100 94240.50C (Pu24d) | & a77SE-08 L0ITSE-08 € 6208E-08 4413706 2.2040€-05 ]
101 94241.00C (Pu241) | 7.7198EC8 7.7195E-08 $.7807E-08 3.0393¢-08 1.9299€-08
102 wabune 1.4T98E0S 1.8796E «08 2.2393E+08 3.3$97E+08  T194E+08
1103 ] 1.54306-01 2 3008E-01 1.9782€-01 1.88138-01 1.I7T4EDN
104 -
105 Ve 00 727 1059 1724 3718




fuel scenario2a xis

J

1

2

K] Tota) degraded dry . » +

4 (Fa bocomes Fe203)

$

[] 0.000176343

7 -

8 0.000207888

[ 0.001499834
10 £.98554F-08
1 3.885T8E-08
12 0 001100142
13 0013551418
14 0 008349808
15 0.001018383
16 0.000284214
17 0.048423873
18 [
19 0.070892529
20 § 7009€-08
2 0.002420867
22 0. s
23 882749505
24 7.71954€-08
25 0.15400184
26

(27

28

29 |PFTF SNF Dituted ot

30 97.43%
31 4 4400E-08
32 8.5188E-02
33 §.23486-08
34 9.77T1E-08
35 1.5074E-08
36 9.7383£-07
37 2.T708E-08
38 3A127E04
39 2.1025E-04
40 2 8848E-08

BBAO00000-01717-0210-00033 REV 01
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fuel scenarioc2a.xs

41 7.4093E-08
42 1.2193E-03
43 0.0000€ +00
44 34581E-02
45 14201807
48 § 0D00E-08
47 1.6784£-08
48 3.2730€.-08
49 1.94406-07
50 1.0173E-01
[3] 8 STOSE +08
52 2 S183E-02
53 3858.7
54

85

56 STA8%
57 4 4409608
58 # $803E-02
59 $.2J43E-08
60 3.YTT1E-08
61 1.5074£-08
62 9§ 73$3E-07
63 2.7708€-05
64 3.412TE04
65 7 1023E-04
66 2 $844€-08
67 7.4093E-08
68 1.2195E-03
69 0.0000€ +00
70 3 4004E-02
71 1.4201E07
72 @ 0960€-08
73 1.8764E-05
74 2.22730E-08
75 1.8440€-07
76 ¢ $704E+08
n 1.0295E-01
78 2.81836-02
% 3892.4
80

BBADG0000-017 17-0210-00033 REV 01
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fuel scenario2s.ds

. L M
81 no gd
82 9.7482E-01 0.78) 0.8,
83 4.44096-00 0 © 0000£+00]
84 86418802 §.24E-02 8.ME02
83 $ 2348E-08 $.20€-08 §.206-03
88 3.TTTIE-0 3.78E-04 3.75E-04
87 1.5074E-08 1.50E-08 1 $0E-08
88 9.7383E-07 9 S4E-08 [
89 2.T708E-03 2.76E-04 2.78E-04
90 34127E-04 3.39E-03 3 39E-0]
91 2 102SE-04 2 09€-03 2 08E-03
$2 2.3848E-05 2.55E-04 - 2.3SE04
$3 7.4093E-08 7.36E-08 7.38E-06
4 1.2195E-03 121602 0.006400
95 0.0000€ +00 0.00€+00 0.00€+00
96 3 $19E-02 § O9E02 32TEL02
97 1.4281€-07 1.42E-08 1.42608
98 9.0960€-05 € OSE-D4 6.05E-04
89 1.8TH4EOS 1 88E-04 )
100 2.2230€-08 2 21E-08 2 21E08
101 1.5440€-07 1 93208 1.93£-08
102 8 8705E+08 1.33€-0 1.02€-01
103 1.0358E-01 1.3270€-01 1.336-01
104 .
105 ) e 3718

BBAD00000-01717-0210-00033 REV 01
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Sheet! scenario2b.xis

BBADO0000-017 17-0210-00033 REV 01

A - B | C ] F G
_;.’.‘?ﬂ" {Specitcatare ke DOE FFTF Carvatar Compansris
3 JerF 5o Avearminy [rerarcaraser Is
4 Jommporares. Rt gy Iper/essem 297
-1 fonrnpareres L joo.: JC 44X dom
[ ooy 181 44cm
7 jeteriat JUO1 B8-PuO1 98
8 jaaraty: 10 G2ghe
k] ramtor: joartssesam. 2
10 jatarie jretrel UO2
11 — 10 4294
12 lrgin j2.02
13 jrefecor. —— 2
14 | material {incenel 600
19 joarney o 47grc0
16 gy 14.478am
17 g nasertar 88302
18 vohone 2. 72840
19 darady Sgre
20 jdernan: _—— jss318
21 08 210m
22 0D jo sscz2cm
23 fwoll Pachresa jo 0138 70m
4 jop cop - jrnasenet 38318
&3 largec 10 480
26 00 jasaezom
27 joonore capx Inaionat $3318
(28 —_— Seom
29 {00 o ta2om
S0 femadey — 35318
31 10 ja 508 on
32 joo: o 5842 o
gy 222 2240m
eraty ¥ $4979x0
35 Camponarss othar Pan (A g o 33318
35 o moss: 172 819.217°0 458 [74 3070 ng
37 froer 00 joomponarse  faal pnc pana: 217
joordaner; —_— 58 Oovg
(30 masaret 85304
40 8 senat Assembly fmasena: 83316L
41 foomporens:  jcarser wawe 0 D.: 17.30m
42 po. 15 3c0m
43 g 412 6o
divater glabed paraicareier s 3
4% o 4 beatom
178 — 412.90m

Altachment V, Page 1 of 54




Sheett scenario2b.xls

B8BA000000-01717-0210-00033 REV 01

A B8 C D 3 F
A7 Mechrass =
fonrdeser Srad L (22 Socm
A 1 907 4crm
436 Som
—5‘ pRaterat he-38
|.¥4 —— }7.9820/0m3
53 [Votume tor nermopermtng metapes- jor 22 80™7°4sa 9= [730107.4500ce
Toral Laté pure por eaveater | 179 1302

Attachment V, Page 2 of 54




clad scenario2b.xis B8A000000-01717-0210-00033 REV 01
A 8 [+] D [

1 |Ciagaing: [material  |SS318

2 1.0 0.508 cm

3 0.0.:.++ 105842 cm

4 {length: (237.744-10.46-4.08)cm= 1223.224cm

5 vot: pi*(0.5842°°2-0.508°°2)*223.224/4cc{14.5814cc

8 total vol:  11302°14.5911cem 18097.6122 cc

7 vol fraction] 18997 8122/167983.6= 0113002068

[] density:  |7.96g/cc

9

10 {Element [identifier  [At Mass WL % At Density AL Density
11 (at'cm®b) st.lem*b)
12 homogenized)
13|C 6000.50c |12.01115 0.08 3.2007E-04 1.6198E-05
14 fMn 25055.50¢ |54.8380503 2 1.7494E-03 1.9785E-04
15|p 5031.50c |30.6737647 0.048 6.9817E-05 1.8858E-06
16 ]S 6032.50¢ 31.8720737 0.03 4.5091E-05 5.0005E-08
17 1Si 14000.50c |28.088 0.75 1.2833E-03 1.4513E-04
18 |Cr 24000.50c |51.996 17 1.5712E-02 1.7769E-03
19 (Ni 28000.50¢ 158.71 12 9.8223E-03 1.1108E-03
20 [Mo 42000.50C {95.94 2.5 1.2522E-03 1.4182E-04
21N 7014.50c [14.00307439 0.1 3.431BE-04 3.8811E-05
22 [Fe 26000.50¢ |55.847 65.495 15.6358E-02 8.3736E-03
23

24

25

26

27

28

29

30

31

32

Altachment V, Page 3 of 54




mox scenario2b.xis BBAOO0000-01717-0210-00033 REV 01 Attachment V, Page 4 of 54

A 8 [+] D . 3 F

1_IMOX: [matenat: UO01.96+Pu01.98

2 Genaky: 10.02p/cc

3 Jlength: {91.44cm

4 0.D0.: 10.494030m

5 vol: pi*0.49403°°2°9 1.44/400= 17.5280cc .

[-] total vol: 1302°17.5280cc= 22821.456 cc

7 jvol fraction: 22821.458/167983.6= 10.135855262

3

9 |p ). {38.4/229.1881s 0.18054

10 {U(moles) 114.3/238.0447¢= 0.48018

11 {O(moles):  [1.96°(0.16054 40 48018)= 1.25517

12 JO(mass): 15.998085°1.25577a 20.001g

13 | Tots) mass: 138.4+114.3920.001= 172.791g

14

15 |Pu mass: 384

18 lweight fraction: 0.2222.

17

18 pic Mass {Waight Fraction JAL Mass

19 {Pu239 239.052148 0.8738 239.1890947

20 [Pu240 240 053882 0.1163
21 {Pu241 241.056737 0.0102

22

23 fu: mass: 114.39
24 [weight traction: 0.66149

25

26 D L Mass JWegtt Fraction At Mass -
27 (U235 235.043918 0.002 238.0447583

28 ju233 238.05077 0.988

29

30
31 {0 mass: 20.091p
32 weight fraction: 0.11627
KX
34 [MOX R
35 jisotope | Identifier isotopic Mass WA Fraction Al Denaity AL Densty
38 . (at/cmd) (at/om*D)
37 {homogenized)
38 JO18 8018.50¢ 15.993885 {0.41627 4.3851E-02 5.9574E-03
39 jU235 92235.50c 235.043918 . 0.00132 3. J87E-05 |4.6037E 00
40 jU238 192238 .50¢ §238.05077 0.66017 1.8134E-02 2.2734E-03




mox sconaroZb.xds B2A000000-01717-0210-00033 REV 01

Altachment V, Page 5 of 54
A ] [ | D [3 F
41 {Puz39 94239.50C 230052148 10.18412 4.8999E-03 6.8583E-04
42 1Pu240 94240.50c 240.053882 ]0.02585 8.4977E-04 8.8275E-05
43 [Pu241 }84241.50c 241.058737 Jo.oo227 ]8.6022E£-05 — J7.7195E-08




BBA000000-01717-0210-00033 REV 01

A B C D F
1
2
3 |Endcaps  [material: S$S318
4 {length: 10.48+4.08= 14.82cm
S [hameter: 0.5842cm -
[ vol: prr0.5842°°2° 14 52/4= 3.89206cc
7 total voi: 1302°3.89208= 5067.48212|cc
8 vol. fraction: 5067.48212/167883.6= 0.03016641
9 |Censity: 7.98¢g/cc
10
11 |El 't fi At. Mass WA % AL Density JAL. Oensity
12 (allem*b) (st/om*d)
13 (homogenized
14 {C 8000.50¢ 1201113 0.08 3.2007E-04 9.6555E-08
15 JMn 25055.50¢c 54.9380503 2 1.7484E-03 5.27T4E-05
16 {P 15031.50¢ 30.9737647 0.045 18.9817E-05 2.061E-08
17(S 16032.50c 31.9720737 0.03 4.5091E-05 1.3602€-08
18 |S: 14000.50¢ 28.086 0.75 1.2833E-03 3.8711E-05
19 |Cr 24000.50¢ 151.996 17 1.5712E-02 4.7396E-04
20 |Ni 28000.50c 158.71 12 9.8223E-03 2.9630€-04
21 {Mo 42000.50¢ |95.94 - 2.5 1.2522E-03 3.7775E-05
22 (N 7014.50¢ 14.00307439 0.1 3.4318E-04 1.0352E-05
23 [Fe - |26000.50¢ 55.047 65.495 5.6358E-02 1.7001E-03

Altachment V, Page 6 of 54
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insulato scenario2b.xls BBAD00000-017 17-0210-00033 REV 01 Attachment V, Page 7 of 54
A B C D E [3
1 jinsulator materiat: Instursl UO2
2 parts per rod: 2
3 fongth: 2.032em .
4 diameter: 0.508cm * .
5 vol: pi*0.508°°2°2.032°2/4= 0.8237cc
8 total vol: 1302°0.8237= 10724574 cc
7 vol. fracbon: 1072.4574/167983.68= 0.008384298
8 ity: 10.42g/cc
[] U mass/assembly: {15009
10
11 jU{mctes): 1500/238.0289= 6.3018
12 O({moles): 2°8.3018= 12.8035
13 {O(mass): 16°12.6035= ._]201.658
14 |total mass: 1701.656
15 JUWA. Fraction): | 1500/1701.858= 0.8815
6 JO(WL Fracton): |201.656/1701.656= ]0.1185
17
18 [isotope Identifier At Mass WL Fraction AL Density AL Density
19 (at/em*b) (at/cm*b)
20 | nized
21 jU235 192235.50¢ 235.043915 0.00628 1.6712E-04 1.0670€-06
22 (U238 192238.50¢ 238.05077 0.87824 2.3071E-02 1.4729€E-04
23]O18 ' 18016.50c 15.908085 0.1185 4.6477E-02 2.9672E-04
24




Indentt9 scenario2b.xls BBADO0000-01717-0210-00033 REV 01
A 8 C D F
1 jident 89 |maseriet $3304L
2 {oenany: 7.99%0¢
3 mass; -« + 18 OPg
4 oot 15908077 9= 747078
5 vol. fraction: [7479.76/447963 e j0.044520088
8
] AL Mass ey AL Doray AL Donety
] {avem'D) Kavem'd)
9 JMhomaganized)
10ic 8000 S0c  [12.01118 0.03 1.1882£-04 S.2000E-08
11 s 25088.50c _ |34.9300503 j2 1.7319€-03 [7.71108-08
120 15031.80c  [30.9737¢47 Jo.04s j6.91176-08 3.077¢E-08
13 |8 18032 80c  [31.9720737 jo.03 J4.48305-08 1.0878E-08
14 |si 14000.50c {28 088 0.78 1.27T04£-03 $ 8387E-05
15 fcr 24000.80c {51 998 19 1.734E-02 7.74086-04
16 | 20000.50c  [s8 6 10 8.1058£-03 3.0003E-04
17 |8 7014.50c {14 00307430 0.1 3.3974€-0¢ 1.8927E0S
18 [re 26000 $0c |38 847 63 045 S.T98SE-02 2.8850E-03

Attachment V, Page 8 of 54



basket scenario2db.xis BBAD000G0-01717-0210-00033 REV 01
A B8 C D 3 F

1 |8 SS316L

2 [donalty: 7.93g/cc

3 jocomponents: conter fube: 0.0.: 17.3cm

4 1.0.} 15.3cm

3 Jiength: 412.8cm

[3 jvot: PI(17.3%2-15.32)"412.8/4= {21123 2838

7 *_|drvider piatss: parts/cant S

] |thickness: iem

9 flength: (43.815-17.3)/2= 132575cm
10 [height: 412 5am

11 vol: 15°1°11.2575%¢12.5= 27343.5938
12

13 total vol: 43488.8774]cc

14 vol fracton: 48468.877/167983.6= (0.288521481

15

16 |Element {identifier AL Mass WA % AL Density AL Denaity
17 {(at/om"d) J(sv/em*D)
18 geni
19 [C 6000.50c 12.01118 0.03 1.2003E-04 3.48630€-08
20 JMn 25055.80¢ 54.9380503 2 1.7494E-03 5.0475E-04
21 15031.80¢ 30.9737647 0.045 8.9817E-05 2.0144E-05
221S 16032.50c 319720737 0.03 4.5091E-05 1.3030€-05
21is 14000.50¢ 28.088 10.75 12833€E-03 3.7025E-04
24 [Cr 24000.50¢ $1.996 17 1.8712E-02 4.5332E-03
25 (NI 28000.50¢ 58.71 12 9.8223E-03 2.8339€-03
26 [Mo - |42000.50¢ $35.54 2.5 1.2522E-03 3.8130€-04
27 N 7014.50¢ 14.00307439 [{*A) 3.4318E-04 9.9014E-05
28 [Fa 26000.50¢ 55.847 [63.548 $.6401E-02 1.6273E-02
29

Altactwnent V, Page 8 of 54



canlister sconario2d xis BBAOO0000-01717-0210-00033 REV 01
A | B C D E F
DOE SNF Canister shell SSI18L

2 mess; 5113503358 509.558kg

3 Le s vol: 64078.88945 64078.96943cc]
4 total vol.:

5 vol. racsionc j64078.08045/187883.6=  [0.381459704
6 .

7 [Element |identfier |AL Mass WA X AL Denaity AL Density

8 (atemD) (stom'D)

[] - Jhomogenized)
10 [C }6000.50¢ [12.01115 0.08 3.2007E-04 1.22006-04
11 [Mn 25055.50c [54.93805 [2 1.TAQ4E-03 [8.674E.04
121p 15031.50¢ {30.973765 {0.045 8.9817E-05 2.6832E-05
131s 16032.50¢ [31.972074 j0.03 4.5091E-08 1.7201€-05
144 14000.50¢c [28.086 — J0.75 12833603 [4.8951E-04
15 [Cr 24000.50¢ [51.096 17 15712602 S.93ME03
16 [N 28000.50c [58.71 12 ]9.8223E-63 3.T488£-03
17 Mo 142000.50¢ [95.94 25 1.2522€-03 4.7763E-04
18N 7014.50c_ [14.003074 [0.1 3.4313E-04 1.3091E-04
19]Fe 26000.50c [$5.847  |65.495 $.6358E-02 2.1438E-02

Attachment V, Page 10 of 54



od scenario2b.xis
A B
1 |Gd
2 [Volume of basket (cc) 48486.8774
3 [density of 33316 (g/cc) 7.98
4 |Mass B (9) 386765.6817
S 2% of the mass [s Gd 0.02)
[ 6 [Mass Gd 7735.313833
7 {Mole of Gd (Ms157.25 g/mot) 49.19118388)
| 8 JAtomes of Gd 2.96229E+25
9 |Volume of the SNF DOE Canister 1679684.6048
10 |Homogenized Density ath.cc 0.000178343]

BBADO0000-01717-0210-00033 REV 01

Attachment V, Page 11 of 54



BAA00000-01717-0210-00033 REV 01

volume scenario2b.xis
A B C D E
1 Volume cc|Density Mass (9) Volurne fr
2 |Clad 18997.81]  7.08 151600.9454 0.113091389
[3{Mox .| 2282148] 1002 2288700801 0.13585443
4 JEnd Cap 5067.462]  7.08 4043834772 0.030186220
5 Jinsulstor 1072.457) 10.42 11175.00611 0.00638426
[ 8 |indent 7479.75] 19 £9090.025 0.044526402
7 |baskel 4346688 7.08 3867656817 0288519758
8 |canister 64078639 7.08 511350.3353 0.381457513
® |Dry Volume 1879848 1389091.331
10
11
12
13
14 total Mass should not exceed 3400kg

Altachment V, Page 12 of 54



mix scenario2b.xls

BRADOO000-01717-0210-00033 REV 01 Altachment V, Page 13 of 54
A 1 B8 C [¢] [3 F G “H 1

1 [07.58% watar n the el | 50% watar incloy

2 % of clay snd Rde mix Iogether 1.0000€-01 028
(3] oot et e.au% water | 50% weker bn cay | ol 67.80% weter $0% weter In cloy_jmi fusl 67.50% woter | 0% weader in cloy

y ;

% Jeto00.35c 50470604 » 4ovsED? 32214808 8470608 saneor|  3aruee0e S eToe08 vaanse s
6 Jico1socon AR Y 80048601 Xy $AMED) 8 0048E.83 4 $458E-02 64084603
(7 Jeososoc@ $.043E08 2400208 20158500 €.8343£.08 SansEos ZIREDE] - BassE0s 04295608
8 25085 $0c (M) 4.8079E04 330%E04 LMTSED 492904 I3NED SUTIED A 0CTIEDA IMNEDI

0 |15031.80¢ (1) 1.9167E08 0 G000 +00 TaasEar 11eTE0S 0.0000E +00 TIREDT 116TED5| 0000000

10 {19032 $0c (S 12379608 0.0000€ +00 5.0689€.07 | . 12379605 0.000CE +03 §.0889€-07 1BTIEDS| 0.0000E+00

11 | 14000 80¢ (59 33230604 SNER $ 2MEQ 3870604 SUNED s4204E03 3570E04 SED)
[12 |30 80ccn 4560 0.0000€ 900 17782604 INED 0 DOGCE+00 17782604 CINSEDI| 0 0000E+0

13 }28000 0¢ (W) 2673360 10438804 20VED 26735603 10438604 20054E04 2 §73SE03 1OAMED

14 }42000,50¢ (o) INNEC ©0.0000€ 400 1338508 . 32011E04 0 D00OE 00 134E05 32011E04] 0 0000€+00

15 [7014 50c ) 94215008 8.0000€500 38sa3E08 4213605 0 0000€ 900 38583608 $4215E03] _ 00000€+00

16 |26000.85¢ (Fo) 13507602 8.9408603 2002503 1350702 ) 22002609 15507E02 3405603
17 [29000 86C (Cw) 0.0000€900 S 8360608 9972508 0.0000€+00 5.03400608 LITTE08 0.0000£+00 s 8300608

18 |2018 50C (0) amzxo 3 0045602 30700602 wThIE2 3.0045E02 30780602 aTmIEsz 3 0045E 02

19 |92233.55C (U235) 1.0199€-08 TAINE0N 10159608 0.0000€+00 T428E00 1ATS9E08] 0 0OOOE+00
20 |e2238 80 uase) 77338504 SAT2E08 TIIEC 0.0000€+00 3.AT28E0S 77516604 0.0000€+00

21 |$4239 35C (Puz3®) 2ANTE0 8 7250608 2Z9TED 0.0000E 00 87250608 2AMPED]  00O000ESD0

22 |20 800 (P2e0)___ 28260605 11570608 20200E05 00000£+00] __ 1.170E 08| 2ezac0s| o ooooEeoo
[23 ]si2¢1.50C tpuziy 24720608 1.0110E07 24720608 ©.0000£+00 1011807 24720608]  0.0000€+00
[24]11523.50c (el 38107E-08 34030608 0,0000E +00 3O0TEDS J4E0E05 0 DOGOE +00 I0107E0S

25 |13027.50c o) $ 400204 SABNEOL 0.0000€+00 SA002E04 S 140604 0 DOGOE 00 5 €082E-04
[ 26 }70000.30¢ (Ca) __ 1I108E-04 12SMEOL 0.0000€ 400 13108804 13589604 0,0000€ 900 1.3103E.04
27 | 19000.80¢ ¢ : 183T2ED4 1702004 0 0000€+00 18377604 17820604 © 0000E +00 18372604
| 28 | 72000.80c (1) 88307608 33TT4EDS 0 0000E 00 8 8307608 BITTAEDS 6.0000€ 400 8 8307E08

29 |wta 11040601 s2s3602 saaEa 1AM0E0 $2400E02 5812502 1AMMEDY 52463602

30 S 2458E+08 N 292ET TIARER 4TI12E908 1.1083E+07 32041E+08 3ISAES0S]  9.2188E 08
[ Nx ... 087 007

32 [ of el mbt Lenght Rodus haight |8, Volume X value
(337 . _0.1[Cey ~ 1.1003E+07 A 01T0E02 40006501 151.4338342 1.1083E407] _ STAIISM1E

3q Clay ¢ i 12344E+07 46170602 9 4000€501 AN AIMEOT|_ TeA2923200

35 Claysmisioel 12018407 4 61T0E w02 # 4D00E +01 [ LZIEST -
| 36| 0.25]Clay 021098008 4 8170€+02 #.4000€ 401 127.0775029 $2189E+08] 3307780285

| . lcayems 124236407 481706902 § 4000E+0! 17401 1243E007]  s0.8a272038
38 ] Clay +mba vtust 17AE0T 48170E002 % 4000E501 [ V2I8EST )

EEY 06]Cley 4 $1ETES08 481706502 # 40006501 7671900131 ANIGTETOR]  -17.23000048

<0 Gay © mix 1.2007E407 4817082 9.4000€ 401 178 415008 1.2007E407] 8541508501
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BBADOOO0C00-01717-0210-00033 REV 01
T | A i 8 J c 1 D ] € | | D) | H T ]
1411 |Claysmixohat | 1.2918€ 007 | 4 817DE 02| 9 4000€ +01 | 188} 128188007} 3| )




;rvb(mﬂozb.m - BBADOO000-017 17-0210-00033 REV 01 Attachment V, Page 15 of 54

J K L M N [¢]
1
2 [ [] .
J e sl 67.00% woter| $0% watar In chey fanbx ool §7.98% weter | 0% weier In clay .
L
5 | 3.2214E-08 $.8470E-03 0.4898£-07| 3.2214E-00 §.0470E-08 9 4933E-07
B § 8.0048E.03 448802 8 4084603 | 8.00482-09 AS450E-02 €.4084£-03 . R
7 | 2015600 §.8583E-08 9.4895E-08| 2.8158E-08 6.6343803 9.4885E-08
8 | serseoe 4.9029E-04 330E-04| 3.4478E04 4.0029€-04 3.3896E-04
9 | 7.84338.07 1.9167E-08 0.0000€+00| 7.8433£-07 LIISTE0S © 000OE +00
10| s.00898-07 1.2379€08 0 0000€ +00 | 8088007 1.2379€-08 0 D000 +00 ) .
1] 54204800 3 $230€-04 $.04296-03) 8.4204203 3.$730€-04 8.8429€-03
[12] T77826.04] 4 3wsE03| _ 0.0000€+00} 17702604 3MED 0.0000€ 500
3] 200M4E04 2.6735£-03 1.0438E-04] 208S4E-04 2.073SE-03 1.0438E-04
14] 1338808 ‘9.2611£-04 0.0000€+00 1.33488-08 3.2611E-04 6.0000E +00
15] 383563E08 9.4715E-08 0.0000E+00] 3.8563E-08 $.4215E-08 0.0000€ +00
16] 92002603 1.$507E-02 8 340SE-03) 9.2092£-03 1.350TE-02 B 9405E-0)
17 ] $.s972E-00 ©0.0000E +00 $360E-08§ 8.8972E-08 0.0000€ +00 §.8380¢-08
18} 3.0700€02 47992602 2.0043€-02| 3.0700€-02 ATI02€-02 3.0048E-02
& 7.4)28E-00 1.21S9E-08 © 0000E +00| 7.432¢E-08 13180E-08 ©.0000F +00
20| s.4728E08 7.7316E-04 0 0000E+00 | 3.1728£-08 7.7816E-04 0.
| 21] a.7r250e08 2AMTE-04 0.0000£400 | 8.7280€-08 2131704 0.0000 +00
22| 1.1570E-08 2 8263608 0.0000€+00 | 1.1570€-08 28263603 0.0000K +00
23] 1011€07 2 4720608 0 0000€+00| 1.0118E-07 24T20€-08 0 0000E +00
24| 3.4430E-0% © DOOOE +00 3.86107E-05| 3.4830€-08 0.0000€ +00 3.6107E-08
25| S.18496-04 © 000OE +00 $.4082E6-04] 6.1049E-04 0.0000€ 00 $.4062€-04
‘126] 1.2500e-04 0.00006400] . 1.31056-04] 1.2569E-04 © 0000 +00 1.3108E-04
27 ] 1.7820E.04 0 0000E +00 1.83726-041 1.7020€-04 0.0000€ 400 1.8372€-04
28] 8.2774E-03] - 0.0000€+00 8.6307E-08] 0.2T74E-08 © 0000 +00 8.6307E-08
291 8.5182£02 1.1040€-01 82483602 s 8102602 1.18408-01 $.2403E-02
0 | 7.8098E 08 2 0083£+08 a91e78+08| 1.2910E007 0.0000€ +00 0.0000€ +00 |
31 $09.7 908.7
R
33
M4
35 .
36
[37] .
38
39 '
40
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dlay scenario2b.xis BBA000000-01717-0210-00033 REV 01 Attachment V, Page 17 of 54

A | B8 | C D E F )| G H ] J K L
1| | | i I
_ml&uul!ﬂ‘lﬂ.dm' 0[*900 % of weter otal volume $145900 jcc bt mass 238214
3 - |
2 |~ = ™ Noe| 6.02E01 [ovt om Nokmes 8143800 |ce mess
35 jwotepes [Atomic Mess  |MCHP ID Mole%, maes (g} number denaitios (sthber.om) [svber.om 1omalls
6 M 1.00782519 {1001.50¢ 0.4381 . €.30E+04| 6.13E-03 . 0.12%E-03 903471.982
A3 12.01118 [6000.80¢ 0.0002 2336401 1.90E07 1.0979E-07
8 |o 15.994918 [8016.80¢ $9.7983 9.38E¢08| $.87E-02 § $740E-02
9 |na 229997707 [11023.50¢ e 1.0%€04| 722608 72215608
10 ja 26 9815389 | 13027.850¢ 11384 2085008| 1.00£03 1,00 12E-03
11 |s 28 04 }14000.50c 1.0 3238408 ] 4.13£02 ] 1.1204E-02
12 |Ca 40.08 |20000.$0c 0.7762 1.07E+DS| 262E-04 2 8210E-04
13 |x 39.102[19000 $0c 0.3872 1.47E+08] 367E-04 3 S743E-04
4|0 47.8|22000 80c - 01018 BAEDL| 1.TIEO4 17261604
15 {mn $4.93803503 |25038.50c 0.7144 200E+0S| S TEEO4 8 TT9IE-04
16 |fe §S 84726000 83c 18 0428 1.026407| 1.79E-02 1IME-02
[ 17 | $0.71 |28000.50¢ 022 1288408 2 09E-04 2.08TTE-04
18 Icu $1.34 129000 $0¢ 0.0123 7.5TE+03| 1.97E-08 1.1672E-08
19 |G 157.25 84000 35¢ 0002 3.05E+03| 1.90E-0¢ 1.0979E-08
20 100 23921400 ) 0.0948340 9 4395E-02 %0t moles
21
ﬁ water mase (g) [rumber donsities (sVber.cm)
_g' oo 1A Nes»! $.02601|stdom |Volumes Olec masss
24 |4 1.00782519 [1001.50¢ 200 0.00E+00{ 0.00€+00 1malls
j25 jo 15 994913 |8018.50¢ 100 0.00E¢00| © 00E+00 0 00E +00
26 | 0.00€+00| 0 00€+00
27
28
29 .
"am . —
=
31
T [ —
35
[ 36 |
37
| 38 [nematits forme 8t 10.26 10008 of yeers ¢ 0.25[°100 % of weter ot volume $194533.333 jcc tmass | 228784 T3
39 __’ . | 4621848 914
40 o s 992]kpt Nee] 8 02E-01 st em Valumea 145900 [cc mass




clay scensrio2b xis BBAD00000-01717-0210-00033 REV 01 Altachment V, Page 18 of 54

A B C 4] € F | 6 | H | J K L

41 llectopes |Alomic Mass {MCNPID - [Mole% mass (g) [sumber densitios (stharcm) alar om Tmclle

-t

42 |n 1.00782519 | 1001.80¢ §.4581 G.30E+04| 4.99€-03 € 2900E-03 968471992
43|c 12.01118 |6000.50c 0.0002 233€+01] 1.42507 LAIMEOT

Susd R

44 {0 15.094018 18018.500 50.7993 9.26L+08 | 420802 4.330E-02

45 |ne 22 9897707 [11623.50¢ 0.0781 1.89E+04] 6 42E0S 8418108

48 N 26.5813339 |13027.50c 1.1384 29eE+08| 0.91E-04 8.1002E-04

47 |8 28 0848 |14000.30¢ 11553 3238+08) D40E-03 2.4844E-03

481Cs .. .40.08]20000.50c 0.2762 107808} 1.97E-04 10867ED4]

49 |x 39.102| 19000.80¢ 0.3072 14TE40S| 2.70E-04 2.73S7E-D4

20 in 47.8]22000.80c 0.1818 S44ESD4]| 129EO4 1.2048E04

51 Jua $4.9380507 |25055 80¢. 0.7144 3.00E+08{ B D0E-04 S.0M48E-04

52 |Fe §8 547]26000.85¢ 18.0429 1.02E407] 1.34€02 1.M411E02

53 In $8 7128000 80¢c [2-] 125E+08] 1.57E-04 1.56S85.04

54 {Cy 63.84 [29000.50¢ 0.0123 7.857£+03) B.75E-08 0.7540E-08

85 |Ge 157.25 (84000.35¢ 0.002 SOSE«0Y| 1.426-08 1.4234E-08

56 100 23921400 0.0714711 7.3679E-02 ot mobes
1

Sim jmass (9) {number densities {sVbor.crm) | donaity 0.1
9 »e 1xgt Nes| 802601 |t em Volumes 2049433339 [ec messs
50 | 100782519 |1001.50¢ 200 2296004 1.07E-03 1 mol ls
1]o 189894915 [8018.80c 100 1.82€+03] 0.MED4 . LUEO
62 208E+08| 281E-03

iz

63

—

64

[

[

67

a2

68

69

e

70

| —

"

72

73]

|~

74

15

76

—

77

[rematits forme st 1026 1000e of years « 0514090558 [100 % of warter otal velume 12640307.7 Joc iotmese | STANT1.17
12144444 ] Max Votume
oe 3892kt : Noo| 8.02601 [ottom |Vohumes $145000 Jee mass
Atomic Mase  |MCNPID  |Wole% mees tg) |wumber doneitios (staram) avber om
M~ T Troorezsts [1001.50¢ 04351 €.30E¢04| 2.00E03 €.4143E-03
e’ 7717 T 1201118 }e000 $0c 0.0002 2336401 922808 9.2219€-06
o 15 994915 9016 S0c 58 7993 $28E+08| 270E02 292602
Na 229997707 | 11023.80¢ ooret 1asEc04| 3S1EOS 3 W0NED
N 26 9915389 | 13027.50¢ X 2008008 823604 2037604
i 28,088 [14000.50c 1.9 323E+08| 84860 8§ 4I3E03
s 40,08 /20000.30 o772 1076403 137604 12735604
78 I« 39,102 19000.80c o2 147E08| 170604 1.T4S4E04
7o 1n 47.9(22000 50¢ 0.1018 S.E(| 839608 8 3A74E06 )
B0 Juin 54 9300503 [25088 80c o144 3.006008| 329604 IIMIED




clay scenario2b.xis BBADOO000-01717-0210-00033 REV 01 Mnnt V., Page 19 of 54
A B [ E F - G ] J [3 L
[81]s 5 84720000 $5¢ 188420 1.02€407] 8 69€0) 86384603

82 o 88 71]29000.80¢ 0.22 1.25E+06] 1.01E04 1.0144E-04
83 fcu .+ 83,84 2900005 00123 7.5TE03| 847608 $.8718E08
[8ajaa ~ | " "7 v as(eaoo0 a3 Q002 3osee| smear s 07
85| 100 3421400 | 00481007 [

o5 :

87 fweter moss tg} namber Sonaition (othor.om} leoneity 0.1
83 | s 1[not Nos| 602E.01[ovd om Vohmes [T masee
30 1.00782813 |1001.80¢ 200 V206004 344603 T
EaN 15 954915 8018 80¢ 100 LITEE| 1LT2ZEDY 381604
[97] $50E+08] B.18EDY

92

$3

94

85 -

96

97 [nematits forme st 10.28 1000e of years ¢ 0.493833109 [*100 % of water botal vohume 1214444391 oo tot mass | 823775701

98

99 pe 3992)h0 Res| $.00ED) [atem Volumes $148800 [ec mase

100]isotopes  [Atomic Mass  [MCNPID  |Mole% mess {g) o (sthoar.cm) abar cm [T

10| 1.00782518 |1001.80¢ 84581 $.30€e04] 3.10£03 €.4030603 8471012
102]c 1201115 {6000 $0c 0.0002 23356401 D.60E-08 9 B0M4E-08
[103]0 13 994915 [ac16.50c 59 7993 920E+08| 247602 3 09E-02

104]Ns 220097707 [11023.80¢ 0.0781 1.09€e04] 385608 3 8544E08
105{a 26 9015389 113027.80c 11304 290E408| S47E-O¢ SATSE-O4
106}s 28.086 [14000.50¢ 11903 1.2E«08) $T1E-DY STU4EDY
107)cs 40 08 |20000.80¢ 0.2762 1.0TEe08] 133504 1.32845-04
108{k 39.102] 19000 80c 0.3472 VATELO8] 1.06E04 19395504

109} n 47.9]22000 30¢ 0.1818 8.446004] 0.74E08 A.7I84E08
1110] ian 54.9380503 |25035 $0c 0.7144 3.008+08] 343604 4308804
111]re . _$s847]2e00085¢ 18 8429 1.626407| 9 0SE-03 9.0489E03
112| $8.71 28000 $0c 022 1.238+08] 1.08E-04 1.0885E-04
e | £3.54 29000 80c 0.0129 7578+03| § 91E-08 §.0088E-00
[114)Ga 157.25 (84000 35¢ © 002 3.05€+03| 9 s0€07 9.0046€-07

115 100 23821400 | 0.0480231 $.2070€-02 1ot moles
116
117 jweter mass (g) denaltios (sWher.em) [denaity 0.9
118 pe 1ot Nos| 6 026-01Tatt> om Vokmee $990543 81 Jec - |masse
1194 1.00782519 [1001.80¢ 200 8.71£+04] 330603 1 mol iy
120]0 15.994918 [8018 80c 100 8.33€+05] 143603 3 336004




clay scenariob.xis BBADOO000-01717-0210-00003 REV 01 | Attschment V, Page 20 of 54

A B [+ D 3 F G H ] J K L
[121] 6.006+08 | 4 93603
(571
23l .
124
128 :
126
127 forms ot 1836 1008 of years © . 0.5/°100 % of water tota) vehune 12291900 jec ot mess $38511.4
]
3 9920hp0 Nes| 6.02601 st .om [Volurmes 8143900 joc mase
AtomicMass  [MCHPID  [MoleX moss ta) [number donsloe (sthar.cm) sWber.om 1malle
100782518 [1001.50¢ 84351 €.306+04 | 3.06£03 § 4084E-03 68471982
12 01115 [6000.50c © 0002 233€+01| 9 40E08 8 4S9SED8
15994913 [8018 S0c [T 9.26E+08] 284E02 . 30048602
228887707 [11023.80¢ o o781 1.00€+04] 3 81E0S . 3 $10TE05
26 9015389 113027.80¢ 11384 298E+08| 841604 § 4082E-04
20.086 [14000.50¢ 11.083 3.23E+08] § G4E03 $ 842903
40.08 [20000.50¢ 0.3762 1.07E+05| 131E04 1.3108E-04
39.10218000.50¢ 0.3872 1476008 | 104604 15972604
47.9]22000.80¢ 0.1813 8446404 B63E08 8 8307E-08
54 9380303 |28083.30c 0.7184 3.006+08| 3.39E04 3.3096E-04
$3.847 [20000.55¢ 18 8429 1.02E007] S MEI 8 4OSE-0Y
$4.71{20000.30¢ 0.2 128E+08] 1.04E04 1.0438E04
63.5429000.50¢ 0.0123 7676403 $.84E-08 3.8360€-08
157.25 [64000.35% 0.002 30SE«03| 9.40E07 - 9.4895£07
100 23921400 0 0474474 §.2483£-02 W0t moles
mase (g) nunber denaitiens {stfber.sm) deraity 0.1
et No=| 8.02E01 Jovm.om [Volumes 145200 foc masss
1.00782319 |1001.80¢ 200 § S.BE 04| IMETY —'r Tmolm
15 954918 [0010.80¢ 100 S.4E+0E| 1UTEDS IAEO
- S.15E+08] $.026-0)
forma st 10.26 13006 of years ¢ 0.46]°100 X of water otal vehume 11174363 84 [oc bot mass | $26787.784
3 892kpA Nee| 802601 b om Volumee 6145900 [oc mass
Atomic Msss  |MCNP IO MoleX, maea () [aUbar.om} oar om Yol s
100732819 |1001,30c ) 8.4351 §30€004| 3.37E-03] 1 €.3783E-03 248471 992




ciay scenario2b.xds BBA000000-01717-0210-00033 REV 01 Altachment V, Page 21 of 54

A B C D 3 F [€] H ] J K L
18ic . o . 3201118 {6000 50c 0.0002 233E+01] 3.04E-07 1.0430€ 07
[182}0 15.954918 [8019.80¢ e 924E008) 317602 1ITISE02
163[na 22 9897707 [11023.80¢ 0.0781 1899€004] 39TE08 3.9718E-08
164 20.9918399 [13077 30¢ 1.4304 200E08] 6BEE-04 §.0468E-04
165 29.088 | 14000.50¢ 11.893 3235008 G21E03 $.2072¢-03
168 40 08 20000 80c 07782 1.07E008|  1.44E-04 $.44132-04
187}x 39.102|19000.50¢ 0.3872 1476008 | 202804 2.02006-84
168] 47.9]22000.50c 01019 B.ME04]| 9.49E08 24NTEOS
169]ma $4.9300503 23033 50¢ 0.7144 3.00€+08| 3.73E-04 2.T206E-04
170|Fe $8.047 |28000.65¢ 10 3428 1.026+07| 9 83E-0 9.843E-03
1718 X1 .80¢ 022 1.25E408) 1.18E-04 1.9482€-04
1172} §3.64 [29000.80¢ 0.0123 7S7€+03| 0.42£-08, 0.4196E-08
173 157.2§ [84000.38¢ 0 002 3.06E+03] 1.04E-08 1.0438E-08
!_77' 100 23821400 0.0521921 §.6708E-02 ot moles
175
176)watar mass (5} L {sVber.om) denaly 0.1
177 »” 1]kpt Nas| 0.02E-Dt[mb.em {Volumes $020483.838 [oc mases
178{H 1.00782519 |1001.50¢ 200 8.63E+04| 3.01E-03 1 mol la
[179]0 16 994918 [8018.50¢ 100 4.47€+08] 1.50€-03 2.79E904
180 B.0IE+08| 4.51E-03
181




clay scenario2d.xis ’ ** BBAD00000-01717-0210-00033 REV 01 Attachment V, Page 22 of 54

M N [¢) P Q R S T U \ w X

ot denaity 0.003082 (437 I the midaie Vohume Cangw:
. {hememma forms 3,785 1000s y e T

e FFTF SNF T e0s]  ea17
2cToovsafy ot €313884.008
cios ; FETF SHF 25% woter e I

Height of e segment  (Cylinder Segment X vaive .
20.97767706 §145800 | 3027322
5291348871 $313854.608 | -1.00881

93155881742 $369873.473 ] 0.441383

FFTF BNF $0% weler 335989.2001 481.7
8441068 208 .
FFTF SKF 75% weler 481.7

$4.04804088 84818489 200 | 0.0438400

!!!2!E

90.T2144818 §817838.412 41214482

-‘:;;l:"o‘ooulau&un-

s

-

-
o

19

$68471.9910

(3]
o

N
-

8

»
(=]

Lif]
1.00E+01
mole of 20

»
'S

[
W

N
o

nN
vy

»N
™

REBAREEEBE

tot density 00279192 SHF In the middie | Vohame Langth Rades (MHeight of the Cyinder X v, forme at 10.26 1000s
{hematas forme 3.783 10008 y 12810382.3) 481.7 ] 114.740842 8154533333 | 20.749842 |
23921.4{kp FFTF SNF 187984 8087 481.7 110.7391548 B8362517.94 | 22.739158 po! 3892

(7]
0

Fy
o
2(2




clay scenario2b.xis BBADOD000-017 17-0210-00033 REV 01 Attachment V, Page 23 of 54

M N [¢] P Q R S T 7] v w X
41 24.70014842 g = bostopes  |Asormic Mase
42 [moles $362312.938 M 1.00782519
[43) o c 1201118
a o 1non
45 Ne 22 9097707
48 " 20 3818389
a7 st 26.008
(a8~ ca 40.08
as)” K 39.902
50 n 4T
51 n $4 9380503
21 Fo - 85 847
o N TR
54 Cu 63 84
85 Gd 157.38
56 979840.8115
87
58 /e water
59 204883.3033 |9 ” 1
£0 1.80E401 H 1.00782519
61 |mole of R20 o 15.094918
62
63
64
65
66
67 Jtot denaity 00833000 BNF in the middie [Volume Langth  [Radius jteight of Bhe seg Sepr x valve forms at 18.38 1008
63 |ematite forms 3.783 10008 y 12816382.33 4617 " 190.5972478 1284297.72] 86 597248
69 23921.4 [xg FFTE SNF ~12480413.12 4417 - 74027528 167384 6048 | -20.80728 9 3902
70 1 mol s 24.70014842 Jg otal 25298795 48 188
n 968472 |males 12016382.33
(72|
(73 |
74|
)=
76
17
78
79 '
80




Attachment V, Page 24 of 54

day scenario2b.xis BRADOOC00-01717-0210-00033 REV 01
M [¢] P Q R S T U v w X
81
82
83 .
84
85 ot moke 1004578.787
u —
87 Joxe
[]] 85024077 |y o []
89 1 B0E+01 a 1.007825%9
90 mate of h20 jo 15.994918
91
92
03 y
84 .
85
98
97 [set donalty 0.0513831 INF in the middie [vokume tanghh  [Racks [Heioht of B nt_ [Crinder x valus | forme 52 16.38 10008
[T [nematie forms 3.788 10008 y 12916382.33 “17 ™ 100 1033883 12144443 91] 75108389
[ 23821.4 /g FFTF SNF ~11076459.31 7] M 7.4027828 167034.6048 | -08.59728 »” 3892
100) 24.70014842 |g votat 2479284183 176 5033418 ioetopes  |Asemic Mass
101]|motes 12144443.01 H 100782319
102 c 1201118
103 o 15.994918
104 0 Na 22 9897707
105 26 9915389
106 8 28 008
107] Ca 40.08
108 K 39.102
109 n 419
11 Ma $4.9350603
111 Fo $3 847
112 L 871
113 Cu 6354
14 . Gd 157.38
15| 1001777.888
18,
17 weter
118 s9s854.3m Jg s 3
19 1.00E+01 ) 0 1.06782818
120{mole of 20 ] o 15 #4018




clay scenacio2b.xis BBAD00000-01717-0210-00033 REV 01 Attachment V, Page 25 of 54
| M N P Q R S T U v w X
121 . -
1
123} .o
_12_5
12!
]
127}t doneity 0.0510481 SNF n the middie [Vaturne Longih [Radiss {Height of the Cyfinder Sapreant 2 wahso
128 .. hamatin forme 3.788 1000s y 12018362.33 4.7 Lo $72.033204 12291800.02 | 70.033284
129 23921.4 %o FFIF SNF «12123015.42 1.7 ™ 74027525 167964.8049 | 36 89728 3 092/004
[130| 24700140429 rotal 20540197.74 170.4300048 [Asomic Mase|cHr 0
131|moles 12291800 | 1.00782519 [1001.80¢
132 12.0111$ |6000.80¢
133 13.9849185 [8016.50¢
134 22 se97707 | 11023 S0
135 299018389 | 13027.80¢
138 20 006 |14000.50¢
137 40.08 |20000.50¢
138 39.102 | 19000 $0¢
13 47.822000.80c
1 $4.9380503 [25088.60¢
141} §5.847 [26000.55¢
142 $4.71]28000 $0¢
143 83,84 (29000 300
[144) 1572584000 35c
145) 1002398 851
146
147|
148| 148909 1]kot
14 1.80E+01 1.00782519 |1001.50¢
150)mole of A29 18 994918 |8010.30¢
151
1537
183
£ :
155
156]{tot denelty 00471407 BN I the midkdie [Vokume Langth_ |Radiue |Meght of ihe |Cytinder 8. » forme st 10.24 1000
157 {hematids forme 3.783 1000e y 12918382.33 1y - 153.0683054 11174364 | $0.068308
158 239214 (kg FFTF SNF +11008378 4 417 - 7.4027828 167984.6049 | 06 59728 pe 3.2
159 24.70014842 0 totad 23822781.72 T 1804710879 leotopes |Alomic Mass
1680{moles v 1.00752519




clay scenario2b.xis BBAD00000-01717-0210-00033 REV 01 Altachment V, Page 26 of 54

M N [¢] P Q R [] T U v w X

181 I 1201118
182} o 15.994918
183) [ Ne 22 0097707
164 N 26.9015380
331 £l 28008
68 . jCa - 40.08
167 X 30.102
168 n - 479
18! M [} .
171 Fe §5.047
171 N 871
172 Cu €184
173 jad 157.2¢
174 996391.631
125
1786 fweter
177 602044.383¢ [g po 1
178 1.80E+01 o 1.00782519
179{ mole of B20 lo 18 #94813
180
181




clay scenario2db.xis : BBAD00000-01717-0210-00033 REV 01 . Attachment V, Page 27 of 54

f yoars ¢ 0.25/°100 % of water total vohume 8194533.333 jec [tot mase 1048234 087 [s0t domsity 0.1779192
| 218433333
7] [ § 02E-01]aed em [Volumes 8145900 e mass 23921.4 g

NEEERAREEEAEE




clay scensrio2b.xis BBAD00000-01717-0210-00033 REV 01 Attachment V, Page 28 of 54 A

Y Z AA AB 1 AC AD AE AF AG AH Al AJ
AV |MCNP D [Mole% mees ig) murnier gonshies (sber.com) sVoar.cm =T M T0014842 |9
[ 42 Jio0rs0c” | T T wassi] — eeeod]  amEd Tnsen - 9634719418 |moies
[ 43 Jioosac_ |" " ooom 2338401 143507 1.4Z4E07
44 [s016.50c $9.7993 9.24E+08 42802 48TIEC2
[45 ] n1o2a50c 0.0781 1006504 $.42603 SA10IEDS
46 |13027.50c 1134 2085403 8 11ED4 81002504
47 114000.50c 11.993 3.23E+08 8.44£-0 . B.4044E-03
48 |20000.80¢ 0.2782 1.07E+08 1LITED4 19657604
[49 | 13000.50¢ 0.3072 147608 27604 2TSSTEO4
50 |22000.50¢ 0.1319 8 44E+04 1.20E-04 1 2048504
51 [2s085 Soc 0.7144 3 80€ +08 $.00E-04 § 0843E-04
52 {26000 85¢ [ 1026407 1.MEQT 33411502
53 28000 80c o1z 125008 1.47E04 1.5650£04 F
54 | 23000 30c 00123 7.87E403 2735608 8 7540600
55 Jse000.35¢ 0 007 3 0SE+03 142608 144ED8
56 100 2921400| 0.071171088 83710602 1ot moles 1025348.001
57
58 mass (g) number gensitise (sther.om) denalty 0 8)okc
59 [t ™ 8 G2E01 [t om Volunes 20406333 Jec et 1024318 987 |o
60 J1001.50¢ 200 $.ISE0S 2.4€03 1mel s 1006401
61 Jsote.s0c 100 9.10€008 X 5,006 +04 |mole of A20
62 1.82E+08 1.25€02
63
84
65
Tyesrs 0 $14000588 [100 % of watsr iotal vekane 128483877 fec tot mass 3275170.25 (Mot denalty 02588398
12164443 81 Max Vokume
ot T Nae §.02£-01 |alb.com Vokumes 9145800 Joc mass 239214 kg
Tectopes Atomic Mass _ [MCNP IO MoleX, maes (g} rumber Senakioe (Wharem) sber.om
_7_1] H 1.00792519 {1001.50¢ 8.4581 0.30€+04 29E-0 2.0168E-02
N 1201118 |6000.80¢ 0.0002 2336401 § 226.00 92219600
(73]~ o _ 15084918 [9016.30c $9.79%3 9 286408 270602 36100602
Ha 22 9887757 [11023 50¢ 00781 1004 3S1E03 3.5089E-08
n 2608135309 [13027.50¢ 11384 20E+03 $.25E04 $.2537E-04
: i 28 088]14000.60c 1,083 123608 848603 $A48ECY
Ca 40.08 20000 80¢ 0182 1.07€+03 1.77E04 12733604
X 39.102/19600.56c 03872 147€408 1.79€04 1.70S4E04
n a7.9{22000 800 X0 e aatrod Aave0s S 3T4EDS
dn 54 9390503 |25058 80¢ 07144 3 406 +08 329E04 3 2341604




clsy scenario2b.xis . BBAD00000-01717-0210-00033 REV 01 Altachment V, Page 29 of 54

Y Z AA AB AC AD AE AF AG AH Al A

81 Fs 85847 [20000.88¢ 188429 - 1.026407 200603 [

82 N $4.71 [20000.80¢ on 1258008 101504 10144504

83 D €3 8429000.30¢ 0013 T.37E003 S47E08 §.87156-08
3 - 157,28 84000.35¢ 0.002 3 052403 9. 22607 2210627

85 100 23821000 ©.044109701 71984802

“ -

87 maoe g) mursbor donaitios (stfber.am} [ danay o4

[ . ™ 8 02201 [t om 03024977 Jec masse 3251248 88
(89 [1001.50c 200 3 ME0s 1T . Tma b 190401
90 Js018 s0c o 2.09E+08 8.59E-03 * 1.81E+08 | mole of K20
for]___ . 3256408 254502

$2

93

94

95

96

[97 |ryeenns 0.493833188 [180 % of water frotat vetume 12144443 91 Joc ftot mees 3023193.358 {10t density 02489363
rry b

89 101 New §.02€-01|sth om voumes $143900 |ec mase 23921409
[100|McNP D [usolen (mass (g) number denslties (stberom) . arem 1mol & 2470014842 |9
101)1001.50¢ 6.4531 €.50€+04 310603 1.0818E02 043471.89018 [moles
[102]4000.50¢ 0.0002 2.33€401 § 00E-08 9.0048E-08
E 1016 S0¢ $9.7993 9.26£008 287602 3.0973E-02

104} 11003.50c . 0.0761 1.89€ 004 3 43608 38544508 .

105]13027.80¢ 1.13%4 2.0E 408 S.ATE-04 SATIRED

106 14000.50¢ 11893 3.23E008 5.71E-03 5.7114E-03

07}20000.80¢ 07762 1.07E 08 1.336-04 13264504

[108] 19000.50c 03472 14TE«0S 1EO4 1.8505E-04

09]22000 30c 0.1018 0.44E004 0.74E-08 8.TIS4E-08

11025058 sac___ 07144] - 3.80Ee0S 3.43E-04 3 4304E-04

11120000 $5¢ 18 8429 1.026+07 9.08€-03 . 9 0499603

112}2000080¢ on 1.23€+08 1.08E-04 1.0363€-04

113[;00050c | _ oo __ 787Ews] _ setEoe ___swscos
[114]es000.35c _ | 0.602 3.05E+53 9 60E07 | ™ “esoiseor - —
115 100 23921400 © 73790602 ot moles 1135000.485
116,

117 N maes (9) [aumber densitios (sver.cm) Gansiy 05

18]t Na= 0.02€-01[svo.em Vohwnes $994543 8 |oc mass= WMTLs g
119)1001.50¢ 200 3.38E+03 1.858-02 0 1 mol is 1 80€ +01
120}8018 s0c 100 208E+08 .2E-0) 1.67E+08 | mole of h20 ]




BBAD00000-01717-0210-00033 REV 01

clay soenario2d.xls Altachment V, Page 30 of 54
Y 2 AA AB AC AD AE AF AG AH Al AJ

121 3.00€ +08 248E-02 .

1 T

1 .

124

125 .

126

127| 0.5]°900 % of weter jrotal vohume 12291800 joc b0t mass 3006871.4 [eot Sensity 0251948137
128 .
129 Nae 8 02£.01 [mmem - [Volumes $14$900 [ mess 23921.4 g 3m
130]Mole% masse (g) number donaities {sthar.com) svder.em , 1 mal s 24.70014842 [g [Atomie Ma
131 € 4351 8.308 +04 3.08E-03 1.9781E-02 $48471.9918 [moies 1.0078252
132 0 0002 2.33E+01 9.40E08 9.4895E-08 12.01118
133] 97993 9 202+08 204802 36732802 15994918
134 00781 1.89€+04 3.H11E-08 3 $107E-08 22909771
135 1.9304 2.00E+05 SA1E-04 $.4082€-04 26 931330
[136] V| 3newe 5 4E0) SMNED 29.00
137 Q13762 1.07E+08 1IENR 1.3108€-04 .C 4008
138 03 1.47E¢08 1.04E-04 1.0372E-04 39.102
139] 0.1819 8.44E 004 0 83E0S 8 $XI7EDS 419
1401 0.7144 3 B0 404 3.39€-04 3.3896E-04 $4.93808
141 18 8428 1.02€407 0.94E-03 8.0405E-03 $5 047
142 0.22 1.25E+08 1.04E-04 1.0438E-04 871
143 0012 7.57E+03 § M4E-08 $.8360€-06 83.54
144, 0.002 3.05E+03 D49E-07 9 489SE-07 157.2%
145 100 23921400 0 04744739 7.2524€-02 104 moles 1130091.289

[146]
147 mass {p} jos (st/har.cm) danelty 0.8

148 Nae @ 02E-01 [std ow Volumaes 145900 [ec masse 0779809 1
149 200 J.ME0S 1.07E-02 1molls 1.00€+01 1.0078252
150 100]  2.73Ee0s 8.3¢E0) 1.71€ +05 [male of h20 18 994918
15y soTEve)__ _3miEm )
152

5] Y I

155 -

["SEtysers s © 43]*108 s.um-lv total velumne 11174363 84 jec {tot mess 2538153216 {tot deneity ©.2771407

157,

15800 Na=| _ 602E01 |sthom 8145800 [oc mass 2321459
159]ucnre 10 Mole% masa (g) number dens ities (stber.cm) atoarem | 1molls 24.700%4842 g
160]{1001.50c 0.4551 8.30E 404 3.976-03] . 1.8415€02 $68471.9918 |moies
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Y 2 AA AB AC AD AE AF AG AN Al AJ
161]8000.80¢ £.0002 2.33E+01 1.04E-87 1.0430€ 07
[162]8018.50¢ 50.7983 9.26E 408 31262 3.0TME02 |,
163} 11023 80¢ .+ 0.078% 1.09€ 404 397608 39718608
[164] 13027 800 11384 2986406 5.066-04 5.9405204
185{14000.50c 11883 3.23E 08 621609 $.2072€-03
186]20000.50¢ 0.2782 1.07E 08 144E-04 1.4 1BE-04
167]19000.50¢ 03872 1.4TE 08 202204 2 0200€-04
168]22000.500 01818 $.M4E 04 BAVE-03 9.4537E-06
169] 25088 80 0T 3.00€+08 ATEo ITINEDS
170} 20000.885c 18,3429 1.02€+07 ) TR
171]28000 $0¢ . o 1.25E+08 (X 19402604
172|29000.$0¢ o 7.87E+03 $.42€-08 @ 190E-08
[173] 84000 35¢ 0.002 3.08E+03 1.04€-08 1.0438E 08
174 100 23821400|  0.04219212% T4TIEL2 . 1ot nales 1100089 508
175)
176 s (0) |mumber densltive (st/har.om) donady [0
177]hor Noe € 02E-01 [sth.om [Vohames $028443 0 Joc masee BUBLIN]Y
178]1001.50c 200 2.81£+03 1.30E-02 1 mal o 1.90E+01
179]8016.50c 100 2238408 7.82€-03 1.40E 08 ncie of A20
180 2.$1E+08 2.20E-02
181
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AX AL AM AN AO AP AQ AR | AS } AT AU AV AW
a1 eotopss  [Atermic Mass  [MCNPID  [MoleX imass t3) | aamber Gonaitios (sther.om) proveye
A e ) 1.00782519 |1001,80¢ (X 0306004| 4900 L]
(@3] ) 1201118 |000.80¢ ©.0002 2336001| y42E07 VAZMEST
N o 15.994915 [8016.80 ST 9.26E+08| 4 2E02 4 8UTED2
45 Na 229e97707 [11623.800 o orel 1.09€004| $43E08 S4M1E08
| . . _ Ik 269618388 13027 .30c 11384 200£+06| B11ED4 81002804
a7 & 78 088 |14000.805 1.6 3E08] aesEDd 8.46LED3
43 ica 40 08 |20000.805 “ore 1.07E+03] 1.97E04 1.045TEO4
(49| K 39,102 18000 30¢ 02 TATEOS| 278604 27337€-04
[s0|” n 47.4/22000 $0¢ (X B.4AE/04] 129E04 1.3QE04
51 _] un [ 25085 s0¢ [X7) 300E08| 5 08E04 $.0MSE-04
52 Fu 83,347 26000 $8¢ nun 1026007| 134502 1LMVEC?
53 - $0.71[29000.30¢ o2 1.235E403] 187E04 1.6850E-04
54 - 83,54 79000.50¢ 0010 T.87E+03] 8.78E08 8 7840608
55 G4 187.23]04000.35¢ 0.002 3.036003] 142608 1.4234E08
E 100 73821400 ] 0.0711711 91233602
57
58 fweter mass (g) number donalties {st/ber.am) denslly
[59] = 1[rot No=| "$.02601 [at om Vokurmen 20496333 Joc
(60| H 1.00782519 [1001.60c 200 1036408 134602
[er|__ . o 15 934913 {9018.50c 100 1.64E008| @ 09E03
62 1.04E+08| 20102
63 .
64
65
66
67 [nomatite forma a8 1036 1000% of yeers ¢ 0814096358 [*100 % of watar otal vohuwe 12048397.7 Joc ot mess
_6_0_ 12144444 Max Vohuma .
[ 69 | p= 32.882 1A Noe| 8.02E01/sth em [Votumes $145900 jcc
70 |Ymolle  [24.700148] SVALUEY fiactopes fAtomic lase  [MCHP ID | Moie raea (9] [nusmber donaRies (sVbar.cm)
71| 90347198 {motes o) " 1.00782419 | 1001.80¢ 54501 §.30€+04 2.9%-03
E - c 1201113 [8000.80¢ 0 0002 2.33E+01 9227600
) _ .| _ o 15.904915 [8016.800 50.7893 ¥ 246908 27602
74 Na 22.0897707 |11023.80¢ poret 1496204 3 1608
75 | 205015309 | 13027 80c 1.1304 2986008 825504
EC s 20,088 |14000.80¢ 11993 3236008 § A£03
(77 Ca 40 0820000 $0¢ ©are2 10TE08 V2TEO4
78 X 39.102|18000.50¢ 032 1.4TE+08 179604
| 79 ] ul 47.8 22000 $0¢ 0.9019] 8 44E+04 8.306-08
80 dn 84 9380303 /25083 50¢ o714 3 00E+03 IIE
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AK AL AM AN AO AP AQ AR AS AT AU AV AW
81 re 55.04728000.85¢ 10.0429 1.02€ +07 808509
(82 - 88.71/28000.80c [T] 1.28€ 406 1.01€-04
83 s jCu 635429000 $0¢ 00123 1.57E+03 § 07€-08
84 jaa 15723 [64000.36¢ 0.002/ 3.06€+03 . 02€-07
[85 [otmaes | 1142 100 D921400] 0046109701
88
87 fwater maes () |nusnber donaitios (sVhar.om) jdanalty
38 ” . 1]npt Heo| €02€-01|mnem Velumes 63024977 Jec
9 ’ " 1,00782518 |1001.80¢ 200 $.02008| 275802
90 o 15094818 [8010.80¢ 100 442€+08| 1.386-02
91 $.20E+08| 4 13802
92
23
[
95
96
97 [nomatite forme st 10.26 1800s of yoars ¢ 0.493933109 [*100 % of woter totsl volum{ 1214444381 bot mase 4827756 § [tot denslty
[ 1 .
[0 | ool 3892ikgh New 9.02€-01 oW em [Vohame= $143900 joc mass DY
100 Ll-m... Asomic Ma [MCNP 1D [Mole% mass (g} (stvar.em) sber.cm : tmalie | 247001484
101|» 1.0078252|1001.50¢ @ 4881 $.30E +04 3.10E-03 2.8524E-02 . 968471.99 | moles
E c 1201115 6000 $0c 0.0002 233E401] . 9 00E-08 9.0044€-00
103] 13994915 |8018 80c $0.799 9.20E 408 297802 41930602
104]na 22.940771 ]11023.50c ooret 1.89€ 04 3.036-08 3 454E-08
105 26991539 | 13027.50c 11304 2.00E008 S.ATE-O4 $.4718E-04
106]si 28 008 |14000.500 11.893 3.IE+08 S.71E-03 ST114E0)
107 40 08 [20000.80¢ 0.2782 1.07E+08 1.33E-04 1I2M4E-04
108 39.10219000.50¢ o0.3012 1.47E+08 1.06£-04 1.0585E-04
109jn 47.9 (22000 30¢ 0.1818 §.M4E 04 .74E-08 §.7I4E08
110jun $4.93808 {25058 30c 07144 3.00E +08 3.43E-0¢ 3.4308£-04
11jre . _85.847 |20000.88¢ 18 3429 1.02E¢07 9.08E-09 B 0489603
112)n 33 71]20000.50¢ 022  125€+08 1.06E£04 1.0383604
113{cu 63.54 29000 50¢ ©.0123 7.57TE+03 §.91E-08 $.9080E-08
M4lcd " 187.23 64000 35¢ 0002] _ 3.06E+09 9.00E07  s04eE07
118 100 23821400 0.048023009 8 7859€-02 ot moles | 123401758
16 . 3
117] mass {g) donaltion (at/har.om) Senaly X3
118 9 sot Nes| § 02601 lsvb em Vokumes 5094843 91 lec messn AT90438 .13
[119]4 10078252 )1001.50¢ 200 §.3TE+08 2ME02 ] 1 mol e 1.80€+01
120}0 15 994913 ls016 s0c 100 4 26E+08 1.32£02 2.85E40S [mode of h2o
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AL AM AN AOD AP AQ AR AS AT Al AV AW
4.00€ 08 3.00E02
05100 % of weter frotal veiume 12291000 [oc ot mese 4940841.4 [0t Senaity 04019481
Noe 8.026.01 [t em Vokumes $1439800 [c mass 98214 [kg se82
Mole%  [mess(g) [number densities (sViar.em) ovbar om teaw | ercuealy [ Adomie Mae
94351] €.30€004 303 29012602 $63471.9918 [moies - 1.00782319
0.0002] 2336001 3.49%€08 3 4enIE08 1200118
$0.7983] 8 20E008 2802 ATREST [
0.0761] 1.69€+04 38IE0H - 38107E03 - 2 seTT07
1.19%] 28exe08 $.41E-04 8 40RIE-04 209815300
10| 3nEe08 3.046-03 3 NEDY 11 006
0.2782] 1.07E+08 131604 13105604 40.00
0.3872] . V.47E08 1.04E-04 18372604 T 30.102
0.1818] 8 44Ee04 803£08 8 630708 a7
07144] 3.80€+08 3.3%-04 3.3096E-04 [7)
18.8423] 1.02E007 3.4E03 0.94056.03 53847
072 1.25€008 1.04€04 1.0408E04 ‘ san
0.0123] 7.87€+03 $.04E-08 §.8300608 Y
0002] 5082403 2.49E07 YT 15728
100] 23921400 © 04744738 sIsTIE02 1ot oles 1241062 967
mass (g) _|number densitios (sthersmy doraty 0.8
[ € 02E01 ot om [Voumes 8145900 | masse 4916720 ¢ 1
149] 1001.50c 200]  8.$0€+08 287EQ2 . - =T 1.00€+01 1.00702318
150]s018.80c 100]  4.37E 008 LME02 2Y3E+08 lwole of 20 15994915
151 4926008 401802
(L
153
154
155
156 {nematite forme ot 13.28 10006 of years » 0.46°100 % of weter otal veluml 11174363 84 oc vot mase 40488923 |4t danaity
157 -
158 o R New 4.02E21 [otd on [Votames 8148900 |cc mess e
158/leotopes  [Atomic Ma [MCNP 1D [Mole% mese 1§) |mumber dansitics (w/bar.cm) T [atber.cm Tmolls | 24.7001684
1601 1.0078252 [1001.80¢ 84531 @308e04 33ITED] 27443602 $03471.99 [moses
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AL AM AN AO AP AQ AR AS AT Al AV AW
1201118 }000.80¢ 0.0002 2.33E+01 1.046-07 1.04338-07
15.994915 [8016.50¢ $0.7983 9.205+00 3.126-02 A3NTEL2
2293971 [ 1ED 3¢ [T H9E 404 J.ITEDS 3ITIREDS
26.961538 | 13027 80¢ 11384 2.98E+08 5.08£-04 § S44E-04
28.006 [ 14000 $0c 11.953 3.238+08 4.21€-03/ $.2072£-03
- 40.08 120000.80¢ R 027182 1.07€408 1.44E-04 1.4418E-04
39.102{1s000.80c | - 0.3872 1.478408 202804 - 2.0200€-04
47.9122000.80c 0.1019 8448404 9 49508 9.4537€-08
1 $4 93808 {25068.50¢ 0.7144 3.00E 408 ATIE04 . 3.7208E-04
170]re $$ 847 {26000 $5¢ 18.0429 1.022 407 9.03E-03 9.0348£-03
171|m $8.71]29000.80¢ 0.22 1.258+08 1.138-04 1.94022-04
[73lce $3.54 129000.40¢. Q0123 TSTESCS $.425-08 $.410208
_7_3: Ga 157.28 [84000.38¢ 0002 2.06€+03 1.042-08 1.0433E-08
174 [ 100 TH21400 0052192129 8.0303£-02 ot moles | 1191020 16
[175]
176 mass {9) [number densities (st/er.em) denaly (X
17 p= 114 . s 8 G2E-01 [avd.com Vohumes $02048) 8368 [ masss 4022770.91
178]4 1.0078252 |1001.80¢ 200 A.80E +03 241602 1 mof s 1.80E+01
179) 15.984913 [0018.80¢ 100 3.STE+08 1.20€-02 2.23E+03 |mole of h2o
180 4.02€+08 3 81E-02
(181
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AX AY AZ BA B8 8C 8D BE BF 8G BH | 8 | 8
(41 [1moim 24.70014842 | Asaerie Moss MCWP 1D [Mole% masa (g) aunbar domaitios (stbar.sm)
42] 963471.9918 |moies M 1.00782819 |1001.80¢ §.4581 C.30E+04]  4.50€03
5] . 12.01118 [8000 s0c 0 0062 2335401
A4 lo 15.994918 [8018 80c 89.7983 0265408
451 _. Na 229897707 |11023.80c 0 0Tet 1A9E 04
3 o Lu 209615309 13077 50¢ 119 2ME 06
47 Si 28.008 | 14000.50¢ 11.893 1.236+08 .
a8} ] Ca 40 £320000.50¢ 02782 IOTESDS]  VOTEDA
49 Ix 939.102{ 19000.50¢ 0.3872 147E+06] 27804
50 n 47.9122000.50¢ 0.1819 B44E0A]|  1.29E-04
(51 o $4 4380301 {25048 $0c 0.7144 300Ee0s|  SoaES
52 Fe $3.047|26000 93¢ 1. 1006007 1.34E02
| 53 ] e 84 71]20000.800 (3] 1.25€+08|  1$TED4
54 Cu 63.54 |29000.50¢ 00123 7.57€+03| 8 75E-08
55 Ge 157.29 ,64000.35¢ 0.002 3.08E003|  1.428-00
56 {1t motes 1055448 95 i 100 V21400 | 0 07917100
57
58 0.0/p/cc . fwrtar | mass (g) aumber donsities (stbarem)
59 [masss 1538908 857 = 1[h? ~ New| 8 02£.01 [ovt.em
60 J1ma s 1.80E+01 W 100782819 |1001.50¢ 200 2.29€008| 167E02
681 $ 10E 204 [mole of 2o o 15 994915 [8018.50¢ 100 1.02€+08]|  6.38E-03
62 205E+08] 2.51€-02
63
84 .
65
& .
[ 67 ) 5225919 38 juot demaity 0413188504 hamatite forms ot 10.38 10008 of years ¢ 0.5140905548 [*$90 % of weter total volu
68 12144443 9 Maz Vohar
69 |mers 2914 e 3 092)iA - Nes| 602601 [svbam
[ 70 Jovvacem Tmol | 24700148 | OVALUEL feotopes Aborie Mass |aacwe 5 " Tacen mass {5
1) _soame02] | 953471.99 [moles 0 H 1.0078281% [1001.50¢ 6 4381] 6.30E¢04
[72] ~ 9 2219e08 c . 12 01116 /6000.50¢ 0 0002| 2 33£+01
(73] _e.1325802 lo 15 ¥84018 |021€ 80c 09.7093| 926808
74]  3sosse0s Ne 22 9487707 ]11623.50¢ 00761} 1.00E¢04
[ 75)_ 82537604 v 2¢ 9415389 [13027.50c 11384 2908408
76| $4s3E) Si 21.006 |14000.80c 11.893] 3.23€+08
77 ] __ 12738604 40.08|20000.80¢ 0.2782] 1.67E+08
78 1.TUS4E04 3 30.102 | 19000.80¢ 0.3872] 1.47E+08
[ 79) _ 8.3474608 ! n 47.8122000.80¢ 01819 8.44E404¢
80 3 2041E-04 Mn o4 25088.30c 07144] 3 30E 008
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AY A2 BA BB B8C 80 BE BF BG B8H Bl 8J
[81] o | 2 $8.047 2000034 10.8428] vo2E 007
82 . $4.71{30000.509 a72] 123€+08
(83|~ - o 81.64]29000 $0¢ 60123( 7576003
(64| ) oe . 157.25[64000.33¢ e.002) 3068003
aOn _ [t matos | $2573024 . 100] 23821400
o] - —
67 fwater mees t8) msmber domsitios (at/har.am)
83 | 5201996 34 |9 = ot Nee| 802601 othom
(89| 1.00€+01 H 1.00782818 [ 1001.80¢ 200 T20E08|  3a4ED2
$0 mole of h20 (] 15.09491% {8018 80 100 S.TTEs08| 17202
9 8506708 8.00E02
2
[93]
_24_
95
96
(87 o3erniea: Torme o€ 10,34 100De of yeors ¢ 048393318 ["100 % of water otal vohune 12144443 91 foc oot mass $622485
88
99 frg [ 31.892 |t [ . 802601 [sd> em [Volumes €14$800 Joe mase
{ieotepes Atomie Mase  [MCNP IO [MoleX  [mass tg) (sthar.com) sthar orm 1ot is
n 1.00782513[1001,80¢ 0.4551] 6.308004 390603 30130602 »eT2
e 12.01118]6000.80c 0.0002] 2338401 # 60E08 ¥ S0MEOR
o 15.9%4013[0016.50c_| 80.0993] 9 2eEe0e 207E02 43233602
Na 229897707 | 1102380 | 00781]  1.69€+04 34SE0S 36348508
n 20.9318388 [13027.00 | 1.1384]  2.08€+08 SATEO4 SATINEDM
31 2s0sef1400080c | 11.893] 3238008 ST1E03 ETI14E0S
ca 40.08[20000.50c | DITe2] 1.07E+08 133604 1.3264€04
K 30.902[1900030c | 03a72| 1.4TEe08 106504 10393204
n 47.9]2200030c | 0.1099]  9.44E004 §.74£05 LTISE08
o $48380503 [23065.800 | O07144] 3.30€008 J4E04 3430004
Fe 35.347[20000.85¢ | 108429] 1.02Ee07 9 0SE03 9.0489603
N $0.71]29000.50c ox2| 1236008 1.06€-04 1.0545E04
cu e384[2900030c | 00123 . 7.57€+03 S1EDe ) $.9080E08
Ga 167.25 [84000.35¢ 0.002] 3.05€+03 3 90607 9.004€07
100] 23921400 0.048023008 07004502 [vot motes
water (mess (g) fath: ) {donely 1
ol - 1]ior Ne= €.026.01 st om Volumes $908523.91 loa masen
" 1.60782618 |1001.90¢ 0] _ariEens K Tmel s
5 15.994913 | 8016 800 100|  $.332+08 145602 31338408
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AZ BA 88 BC BD BE BF BG BH [] BJ
€ 008 +08 4EQ2
0.5]°100 % of weter [wwtal vehum 12291800 Joe vot smase 01098214 [tot donalty | 0501048127
|
No=| 0.022-01|att.on Vohames 8145900 [oc mass 140
jmass (9) mwmber densitiss (sWber.cm) (obar.om 1mol le 24.7001484 lg

131]1001.50c 0.4551 $.30€+04| 3.08E-03 3.0490€-02 719918 [moies
iz' 6000.80c 0.0002 2.33E401| 9.49E-08 $.4833E-06
133}9018 80c 30.799) 9 26E+08) 3.B4ED2 4.3001E-02
124[11023.80¢ 0.0781 1.89€+04] I SIE-O6 3.810TE-06
13813027 8¢ 1.3 2886408} S41ED4 5.4082E-04
136]14000.50¢ 11.003 323E008] $.84E0) $.8429E-03
137} 20000 s0c . 0.2782 1.07E+08] 1.31E-04 1.3108E-04
138{19000.50c 0.3872 147E+08| 1.04E-04 1.80372€-04
138]22000.80c 0.1818 S44E004| 8 83E-08 8.8307E-08
140] 25088 50c 0.7144 3.00E+08) 3.39€-04 3.3896E04
14 1]20000.55¢ 18.0429 1.026¢07| 8.M4E03 0.9403E-03
[142} 28000 50 on 1.256+08] 1.04ED4 TOAMEDL
143 28000 s6c 0.0123 1.57E+03| 5 M4EDS .8360€-08
144/04000.35¢ 0002 3.03E+03] D.49EO7 9 4993E-07
145 100 23921400 | 0.0474474 9.7001€-02 1ot moles 1309710.5¢
146
147 masse (g) mumber donalties (s¥ber.cm) denalty 1)
148|xgr Ne=| 802601 [svbom [Vohumes 6145000 Jec masas $145500 g
 148}1001.80¢ 200 S BIE+0S| 3.M4EL2 1ol s 1.00E+01
15018018 300 100, $48E+08| 1.07E02 3415408 [mole of h2o
151 6.15E+08| $.02€-02 ’
E
153
_1___'
155§
156{ 0362140739 Ihomatite forms ot 10.28 10006 of years ¢ 0.43{°180 % of water o _|sotst volume 1117436384 Joc hat mess s
3] — 4 - RAALAS o~ il N i g Liigog SO S5
158]xg [ 3.982 kA Noe § 02€-01 [svd.am [Volumes €145900 [ce mans
159]0 [sotopes Atornic Mass  [MCKP 1D [Mole%.  [mess (g)  [mumber deneities (atibar.crh) *oerem 1emol s
160 H 1.00782819 ]1001.80¢, 6.4551] @.30E+04 337e03| 3 M41ED2 MU




clay scenario2b.xis BBAO00000-017 17-0210-00033 REV 01 Altachment V, Page 41 of 54
AX AY AZ BA 88 8C 80 BE BG B8H 8! 8J

18y ___ I 12.01115 [0000.500 0.0002] 2335E+00 1.04E-07 1.04386-07

1682 jo 15994918 |8018.60¢ $3.7903| 9.28Ee08 3.126-02 4.025TE-02

1683 one 22.9097707 [11023.80c 00781] 1.00€+04 3.97E08 3.9T188-08

[164] v 299815380 | 13027.500 1.9904] 20aE008 §.05€-04 §.94006-04

1 £l 20.088 |14000.80¢ 11083 3238008 8.21E-8 €.2072¢-03

168 ICs 40.08 120000, 0¢ 0.2782] 1.078408 1.ME-04 14418504

1687 - 39.102]19000.80c 0.3472] 1.47Ee08 202804 2000604

188 m 47 $0¢ 0.1018]  8.44800¢ 9.40E-06 9.4937E-08

169 e [ 28088.80¢ 0.7144]  3.90€+08 3.T73E04 3.7296E-04

170} re 88.847]20000.85¢ | 18 8429| 1.008e07 9 83£-03 9 8343E-83

174 Nt 83.7128000.50¢ 0.22] 1358 115604 1.9402E-04

172 lcu 63.54/29000.80¢ 0.0123] 7.57T€«03 $.426-08  41E08

173] |G 157.25 {84000.35¢ 0.002]  3.03E+03 1.04E-08 1.0430E-08

174 100{ 23921400 0.052992129 9 NINEQ2 ot moles

175

176 fwater mane (g) & {st/ar.cm) danaity 1

177e 1{xoA Nao $.026-01[stv.om - $029483 84 Joc messe

178 H 1.00782319 [1001.80¢ 200 B3O8 301E-02 1 mal s

179) () 15 994915 |8018.50¢ 100]  44TEs08 1.80€-82 2.79E408

1804 - 5.03£+08 4.$1E-02

181
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BK BL BM BN BO 8P BQ BR

LAl L B B L L B

2194533333 jec {tot mess 2072554733 1ot denelty | 02329192
8194533 33)

Volumes $145000 [oc mess 239214 kg

R R EREEEAEEER alé BEE




clay scenario2b.xls

BEADO0000-01717-0210-00033 REV 01

8K 8L [IY] BN 80 8P BQ BR

41 [aiberom . 1mol s 24.700148 |
(42| 2 ES DOS4T1.9010 motes

43 1.42UELT

A4 $.0010E-02

45 S4181E08

A8 8.1002€-04

47 8.4844€-03

48 1.98STE-04
(491~ 21ss7E04

50 1.27M46E-04
[ 51 §.08438-04

52 1.3411E02

53 1.5648E-04

54 0.7540E-08

55 1.4234E-08

6 . 98249E-02 ot moles 10622182
87 .

58 denely 1

59 {Volumes 2048633.333 Jec masss 2040033 3 |9

50 1. mal s 1.00E+01
61 1.14E+08 | mole of h2o
62

63

64

€5

66

67 12448387.7 ot mese $320418.1 [tot donsity | 05139078
[13 )

69 mass 3021.4 (kg
70 eVber.om tmotls |24.700148
71 3.7358£-02 083471.99 [moles
[ 72] $.2219€-08
_73_ 4 4T63E-02

74 3.3069E-08

75 $.2533604

7 § 4838803

7 1.2733£-04

78 1.7954£-04

78 B.374£-03

80 3.IMIE-O4
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BBAD00000-017$7-0210-00033 REV 01

8K

BL

[e]

B8R

o)
-

—mw e s €0
1.01E04

8 GAM4EDI

BP

1.0444E-04

S S7E08] -

S.4715E-08

$ 2ELT

BINELT

D 048100701

D.76THE02

1

05024977

ﬂg.

1 ol i

88034877
tumF

A1E+08

mole of h2e

tat denelty

0.49500292%

23021.4 kg

24.70014842 [0

SEEEEEEREEEEEEEEEERE

1301328 938

117]
118

509854391 Lo

119
120

1.00E+01)

mole of A20 ]
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BL

BO 13

8Q

121

15610t donaity

0.452140739

157,

158 239214

159 24.70014842

180} moles
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BK BL B8M BN 8O BP 8Q B8R

‘
B

2
i

2

[2]

glag

-
O
-y

174 1247887.208

177 5078483 836 |g
17 1.00€ +01
178 moie of n20




fuel scenario2b.xis

BBADO0000-017 17-0210-00033 REV 01

. Attachment V, Page 47 of 54
A B8 C D E F G H []
1 [Asomic Densies (svcm®d)
2
I [Canster Component:. - Idant 69 Baskat  Ciadding Endcaps IOX ineutaiy  [Canister shel Total
4
5 MNP lsciope 1D
6 }64000.35¢
T |1001.80c (H) -
8 §8000.80< (C) S29084E-00 | I.44E-06 3.819T7€-03 9 83545608 0000122008 0.000207088
9 }25083.50c (Min) 771161208 | 0.000305 ©.000197844 $.ITT4SE-05 0.000847343| 000W4mass
10 ]15031.80¢ (P) 307T754E-08| 201206 T.89STTE-08 2.10613E-08 208324808 - § 985S4E08
11 ]18032.50c (3) 1.00764E-08 |  1.3E-08 $.099408-08 1.36025E-08 o
12 | 14000.50¢ (i) $.05888E-08| 000037 £.000145127 asrneeosl . 0.001100188
13 }24000.80¢ (C1) 0 000774033 | 0004833 0001778068 © 000473043 _ 0013851418
14 J28000.50c (M) [] 1] 0.002034 0.001110823 [] oo DO0RMAE
15 J42000.80¢ (Mo) 0| 000381 0.000141817 3.7TT53E-0S 0001018363
18 J7014 S0c (N) 151274608 | _9.0€08 3.00108€-08 1.03$23E05 . .|ooo0130m08) oo00ama214
17 [26000.85¢ (Fo) [] s| 0.016273 0.008373540 0.001700104 0021488133 0048428478
18 §79000.60C (Cu) [ [N LUV (DU A o
19 {sa16 50C (O) 0 0 DOS8ST4S | 0.00029672 0008284187
20 (92235 80C (UIS) [ 4GOITEDR ] 4.087E-08 § STORIEO8
21 {92230 30C (U238) © 0.00227338 | 0.00014T28 0.002420887
22 {94230 35C (Pu239) ] 000 ° 0.00008547%
23 {94240.50C (Pu240) [ 88275608 0 8 82748£-08
24 [84241.90C (Pu241) 0 7.7198E-08 7.71984E-08
25 Jrotat 0003475131 0.025043 0. ] 0002623108 | 0.0069979 | ©6.00044504 | 0.033189842 0 08!
_ﬁ volurne 167984 8048
27
Flg‘ o 97.5% of water in the
ig_ Denalty of weter (gice) 1.5 1.9 1.9, 19
30 ] MCNP lostope 10 %of wats? in the Y SNF 9.00% 35.00% $8.00% 97.45%
3 164000380 1.7046-04] 1.7034604| 1.372¢E04| 8 3177E08 4 4409608
[32] 1001.88¢ (W) © 0000 +00 | 0 0000E+00] 9 6TISE02| 3 34IEL2 s $182E02
[ 33| 8000.80¢ (C) 2.0707€-04 ] 20707E04] 1.5500E-04] 1 0IRIEO4 § 243E-08
[ 34] 260$8.80¢ (M) 1.4990€-03| 1.4098£-03] 1.1249€03] 7.49926-0¢ 3.TTE0S
5 18831.88¢ () $ 9054605 | 53030E.05) 44092606 29820506 1.8074E-08
[ 36 v of Hen 2.0448E+02 16422 80¢ (3) 30453605 3.0650E.05] 20953E-06) 1.33296-08 9.7353£-07
37 |0 % of thie volume Is water 9.0000E+08 14008.88¢ (30) 1.1002€-03] 1.10026-03| 8.2812€-04] §.5008E-04 2.T708E-05
| 38 Juohume of weter (ec) 0 0000€ +00 34008.800 (C) 1.3851€-02] 1.3551€-02] 1.0184E02] 6.7757E-03 3412704
39 28000.8¢ (NI) 1 8.3483E-03] 8 4038-03] e.2e18E03] a1704E03 2.1023E-04
[ 40 Juassig) of Waiar 1o dd 0 [42000.80¢ (Mo) 1.0184E-03] 1.014E-03| 7.6377E-04] & O912€-04 2.3444E-08




fuel scensrio2b xis

BBA000000-01717-0210-00033 REV 01
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A B D E .F G H []

40 [ucke o Weiae 10000 __ » reras0e o 2342ED4) 20421E04] 22088E04] V.4T11E04 74083208
42 JAomes of 6 1o sdd ) 126008 38¢ (o) 4ANEL2] 43NED2] 30310602] 24213602 1219660
43 Jaomes ot 0dd . . - ) 28000 80C (Cu) 0.0000€+00 | 6 0000E+00] §.0000E+00] 8 0200E +00] 0 0300€ 00

44 Jéensy of H homogentzed o 8dd (akiom b) '0.0000€ +00 serenecro) TaanEz] Taeneca] eTanEa2] s Yo
45 Jensity of O hornogenized 1o #dd (sbom.b) 0 0000k +00 #2232.30C unE) S ST07E08| 8 670TE08| 4.38306-08| 28353608 1S
48 [sznaCsec s 2420701 24207603 LEISSEDI| 1.21036-09 8 0%60E 08
A7 |Max Vokume of he coniier ML ) S 8383E04] S054AED() AMINEDL] 3 32MIEO TATESS
48 $4340.80C PPu248) 38275203 | 802732 03] S 208E08] 44137608 1.2730E.08
43 STt $4241.80C (Pu241) 77195608 701956 00] 8789708 3aseseo8 1.3440E07
) fotat e e R IR 10V7SESY

EHINN S [volurme 1.O708E+05| 1 6783E+05] 2.7300E+08] 3 3587€+08 ® 705E+04
52 .

B Wx 0 000K +00 | 0.0000€+00 | 3.3203E+01] ¥ 9608€ +01 587
=
65 - 26.37% of water In the fust
56 | Dowalty of weter (gfcel 10 N o
[ ST | Comsay of Homavia tocc) 5.2743E+00 [MCHP 1o shope 10 Yool wotar I the IS SNF “aas) o NI NI

. [ 58 [Volume of the el Homogentzed 14T88E 008 0008 38c 173404 1L.TSMED4| 6.40VIE-08] @ 409IE08 44003608
| 50 [liciercc b of Homathe 40207E-28 4601.000 04) 0 0000€ +00 | 0 ODOOE+00] @ 4441E02] 6 4441602 $.130E.02
60 |1oie of hemawte in e fuel 075426003 $000.80¢ (C) 20767E-04) 20787E-04] 7.83326.08] 7.85826-08 78352800

67 | ass of Homatraig) 1.0783E+08 18084.008 fhn) TAIMEDI| 1.4990603] $4313E06] 84313608 $.4313E08
62 [Votume of Hematte (cc) _ 2.0448E403 15031584 () $.9634E-03| §.9856E03| 2.1755E08] 2.1785E-08 21T85E08
63 [Valume of Hemsewe (1) 2.0448E402 18832.80¢ (3) 3 08S8E-08] I SASAE-0S| 1.4050E-08| 1.4050€-08 1.4060E-08
B4 0 % of this volume ls watar .00008 +00 14000 83¢ {81} 1.10026-03) 1.1002E-03] A M0ME-05] 3 9006E08 3 $EDS

65 Jvokma of water (cc) 0 0000€.+00 34808 80¢ 1C1) 1.35816-02] 1.3331€02] 49234E04| 4 9254E-04 4 924ED4

= 13000.80¢ (W) 8 480E-03 | 8 3484E03] 30344E04] 3 0344E04 30MAED4
67 lukass(q) of Water 10 0dd 0 14200080 (Mo] 1 OIS4E0I| 1.0184E-03] 37013608 3.70t3E-08 3.7013€.08
58 [ Mote of Weler 1o 33 0 1014300 00 29421E04] 20421E04] 1.0693E05]  1.0693E-08 1 0693E.08

65 | Asomes o 6 o sad ° 7600055 (F9) 4B428E02] 4 M424602| 1.7601€03] 1.7801E03 1.7601E.03

[ 70 Jitomes of H ko odd ) 79080 30C (Cu) © 000CE +00 | 0.0000€+00 ] 0.0000€+00] 0 00OOE +00 0.0000€ 00

mtngy of H homogenaed 1o 834 (svom b) 0 0000€ 00 .80C (0 7.0093602| 78893E02] 3.5083E02] 33088607 2 044E02

[ 72 Janaey o © homopenized io 8dd (svem ) 0 0000E +00 $2238.80C (U238) §870TE08 | $.4707€-08] 20611E07| 20811E07 20811E07

(73" R - 47238.80C (U133) 243076-03] 24207603 A TORIE0S| B.79MIEDS 2 T301E-08
T4 {Max Volume of the conisser _ I aenamn 34139.84C (Pu23n) S SS41ED4] 6 GSAAE04| TAIMEDS| 2AIMEQS 241MEDS
L] [84340.50C (Pu240) B B27SEDS| 6.877SE-08 ] 3.2004E-00 | 3.2084E-08 3.2084E-08

76 $4241.30C (Puzat) TI103E-08] 7.7193E08] 2.0057€07] 2 0087E07 2.0057E07

22 — 1.6796E 505 | 1.6730€+05] 4 8210E+08 | 4.6210E+08 402136008

_75_ otal . 1.3880€-01] 1.5800E-01) 102%E-01] 1023%€.01 8 2020€ 02
LY [} 3 0346E-02] 3 0344E02 3 8348802
80 W - 00 0.0 20410 26410 21128
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A [ D 3 F | G | H ]
81 | ]
82 S8% of weke in the huel
1 83 | L of wetnr 14 [T) 4! [X)
84 [Oaneity of Homatra (g/ec) $.2749€+00 e ol weter in the W SXF 67.90% 87.90% €7.90% €7.00%
85 [Vohame of e fuel Homogenized 1879003 esose3ss 1.7848-0¢] L0470608] S.04706-06] S.84706-08 &.84708-08 |
86 |Molecc:» of Hemate 4.020TE28 [1001.90e 1) ©.0000€+00 | 4.5458802] 36:e603] - 27720802 4.04388-83
[ 87 |Wicie of homathe in the fual €.TH42E 83 soeeee ) 20797604 | 6.000s2-08| sassseos] aassse-os 4.0305E-08
83 |Mese of Homasanty) . 1.07258+08 25062908 i) 14900803 ] 4.8079€04] 4.0029€-04] 4.0029¢-04 4.0029€-04
85 [otume of Hemathe (cx) 204408 008 15631 30¢ 7} S9SAEO8| 1.016TEDS| 1.016TEDS| 19147806 1.9167E08
| 90 [volume of Hemathe 0) 204488 02 16432 88¢ (8) 3oasee08] 1.2370€08] 12ar0e08] v237Tee08 22379608
| 9110 % of this volume ks wetsr 0.00008+00 14000.50¢ (31) 1.1002€-03] 3.6230€-0¢4] 38230€-04] 3.5230€-04 3.8730€-04
92 Jvolume of weter fcc) © D000 +00 (] I 3SS1E-02] 4 3395E03] 43395E03] @380 4.3$E-03
83 29000.80¢ () § 3488603 | 28735503 28738E-03] 26734803 2873503
$4 [Masalg) of Water 10 8dd 0 43000806 Rde) 1.0104803] 3.2611E04] 3.2619E04] 32611504 3.2611£-04
©5 Jsale of Weter 1 add [} 7814.80 () 29421604} 9 42188-06] 94218808 84218208 8 4213E-08
96 Jasomes of O 10 8dd 0 21000.88¢ (Fo) a.428t-02] 1.8507¢-02] 1.3%076-03] 1.8s07ER2 1.8507882
7 JAnmes of H 1o edd o 29000.80C (Cu) 0.0000€ +00] 6 0000€+00} 0 0000E+00] 0.0000E+00 8 O000E +00
| ©8 [sensdy of H homogenized W 844 (svem b) © DOOOE +00 [se18.80C 109 7.08036-02] 4.7992802| 4.3447807] 3ea20£-02 2.7530E-62
99 Jdenslty of O homogenized o add (a¥cm.b) © 0000£ +00 ar3ssec (Ua3s) 5 870TE-08| 1.0190€-08| 1.01898-00] 1.3150¢-08 1.3159€-08
[fo0] — [52238.50C U238) 24207603 7.75908-04] 7.7516204] 7.7510E04 7.7518E-04
101]Max Volume of the canistar 624971.2¢29 [94239.35C (Pu23®) @ SI60E-04 | 21317604 21317€-04] 21ITED4 29317204
[702] — . [94340.85C (Pu340) 88278605 | 2.82002-08) 282008-08] 28208803 2 8263603
103 194241.80C (Pud1) 7.71952-00| 2.4720€-08| 247206-08) 24720608 2 4720€-08
104/ $ATIOEL0S | S 24888008 ] S MIE+08} S.2433E008 $ JSIEOS T
105 hotal 1.5800€-01] 1.1340801] 1.067a801] 430882 § TOME-02
106
107| W 0.0 211.4 1042 108.7 21.%
108
[tos} — " T [Asestar loasing
10] y of weter tyjes|
LAk I, % wier 1 ool
112 j64008.34¢
ALK S — 1801804 (W)
114 . e— . s0ec.s00 (C)
s .. 2063.80¢ (M)
16/ - e 15031.80¢ (™)
117 16022.004 (3)
" - .. . 14000.50¢ (8)
119 [ 14000 88¢ (C)
120 20000 80¢ (NI)
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A 8 C D E F G H []
121 [43000.$0¢ (Me)
122} [re14.80¢ 0oy
123 X - [20000.88¢ (o)
124 2s008.80C (Cu)
12 - 2013.80C (O
126 : B 192238.80C (U236)
127 $2234.90C (U1238)
128 [54238.85C (Put3m)
129] [a4348.80C (Puzety
1 94241.80C (Pudat)
131 valume
132 . : o
133




BBADOO0000-01717-0210-00033 REV 01

fuel scenario2b.xis .
.
J K L M N [+ P
‘ .
2 R
3 | Toud segraded ¢y - jary no G4 wo Fe203  |ary ne g4 Fe203
4 | (Fo bacames Fe203)
)
L 0.000176343 0 D000E+00 | * 0 000176343 [)
7 [ [
_a_ — 2. 0000070es TOTS7E04] 0000207888 $.000337888
[] 0.001499838 1.4908E03| 0001400838 0 001490838
(10| S 90330603 S9MEDS] 696330608 500350508
11 3 94STRE-08 3.06S8E-06] 3 005TRE-08 3 0087IE0S
(12 0.001100188 1.9002£-03|  0.00110018 0001100188
13 0.013651493 1.3551E02]  0.013881418 0.013581418
14 0 008348808 8.3488£-03} 0. 0
15 0.001018263 1.0184E03{  0.001018363 0.001010343
[ 16 ] 0.000294214 2.9421E-04]  0.000294214 0 000234214
17 0 048425575 4 8426E-02 0 []
18 [ 0.0000€ +00 [} []
(19| 0 c7ssna828 TAWIED2] 82542603 0.008234167
20 5. 0TOSIE-08 § 6707E-06|  §.87083E-08 §.8T089€-08
21 0.002420887 2.4207E-03}  0.002420867 0 002420887
22 0. ] § 0S80E-04|  0.000063475 [] 1
F2) 8.07743E-08 0.8278E-05} 847748808 8.82745E-04
24 7.71954E-08 27198608}  7.71934E-08 T.79954E08
25 0.15480184 0] 1.8683601 3 §T33E-02 3.8361E-02
26
27
(28 foet [15% of water In the tuel
29 [X] [ [X] 19 03 M [X)
30 97.48% 97.48% S7.48% 70.00% TEI0% 78.80% 78.00%
31 4.4400E-00 | 4.4400E-08] 4 4a00E08 4.40B8E-0S 4 4008EDS| 4.4006E-08] 4 408eE08
32 $.2150€-02| 3.2504202] @ s183E-03 80184602 40136-02] 28077TE-02|  6.01S4E-03
33 $.2348E-08 | $.2343E08) 5.2240E08 $.1067E-06 S.I07E-03| 5.1947E-0S § 1987E-08
34 3.TTT1E08| 3.777IE08| 37TTIE0S 3.T4MED4 ITANED4| 3.749E04] 3 Tever-04
5 1.5074E-08 | 1.5074E-08| 1.5074E-08 1.4984E-03 1ADGUE-06| 14964608 1.4964E08
36 9.7383E07] 0.7383E07] 8.7383807 9 0444E-08 9 00E08] vesEos]  ssuEDe
37 2.7708E-08| 2.7708£05| 2.7708£-08 2 7S04E-04 27504E-04] 27504E-04]  27504E-04
38 3.A127E-04| 34377E-04| 34127604 3 37E-03 3.30736-03] dsameEca|  33meE0s
39 2.1028E-04| 2.1025€-04] 2.1028£-04 20872603 20072853) 20872€03] 20872603
40 25648805 | 2.5644E-08] 28844E-08 2 $4598-04 2.6459€.04] 28430€04] 25450604
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J K L M N [+ [d
41 74002608 ) 7.0002608] 7.4082e.08] 73883608 TI853E-08] 7.3383E-08| 73553808
42 1.2188E-00| 1.2196E-03] 12195683 1.21086-62 1.2108602] 1.2v0eE02| 12108802
43 ©.0000E [X ] ©.0000€ +00 [X [ [X
44 2.00826-02] 1.8284E02] $.2402£-09 4.4800E-02 SeTeseo2) 3peeoa|  22mvee2
45 14201E-07] 1.4201E07| 1.4281€07 1.417TE-08 14177808 ] 1.417TE-08 1.417TE-08
48 8 090€-05| 6 0900E-08] 8.0300E-08 6.0817E-04 S0SI7E04) 40s17E04] sos17EO4
47 18784608 | 1.6764£-08] 18704808 1.0042E-04 1.00428-04) to0a2e04] 19042804
48 23730608 | 272308-08] 22230808 2 2000€-08 23080208 22080E08] 23000608
49 1.9440€-07| 1.9440E-07 | 19440607 1.9290€-08 19200808 102mE08| 19299608
50 8 2174E-02] 82040€-02) 1.3777E-02 1.14438-01 8 93288-02) 7.e01eE02] 4sTnEO2
51 S GTOSE+O8 | 6.8706E+08 | @ 670SE+08 S.TIM4E+DS G.TIME0S]| €.7104E+0S|  €.7194E+08
52 -
[X) 3084.8 19279 325 8 2108 2390 1404 20
54
55
56 B 0.5 X1
57 96.37% HITS
58 8.40035-08] 8 4083E-08
59 3.2221€-02] 6.4441E-03
60 7.88826-08| 7.8552E-08
61 S.4813E-08] 5.4513E-08 *
62 21758508 | 2.178SE-08
63 1.40506-08 | 1.4030E-08
64 3 9906E-05| 3.9508E-05
65 4.9254E04] 4 9234E-04
66 3 0I44E-04] IOIME-D4
67 3 JO13E-05] 3.7013E-08
68 1.0003E-05| 1.0883E-08 ’
65 1.7801E03] 1.7801E-03
70 ©.0000€ +00 | 0 000OE +00
71 1.0978€-02] 6 088SE0Y *
72 20811€-07] 20811E07
73 8.7981E-05] 8.7981E-05
74 241046-08] 2.4184E08
75 3 2084£-08| 3.2084E-00
76 2 00STE-0?| 2.0087E-07
7 4.8210E+08 | ¢ 8218E+08
78 § 4030E-02{ 1.83856-02
79 3 0346€-02| 3.83488-02 1
80 13208 2641
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J 1 K L M N [¢] P

81 |

82 [33.77% of weder in the fwel

83 10} * [T [ X

84 20.7T% 90.7T% 89.7T% 0T

a5 10041605 | 1.8041E-06] 18041608 1.0041E-08

[ 6.00316-02| ¢ s024g-02] 30018282 8 0031203 -
87 3.1200E-06| 2.9208E-08]| 2.92082-08 2.12086-08

[1] 1.834E04 ] 1 8344E04] 15304804 184E-04

89 6.1739E-08 | 8.1236E-08| 6.1233E-08 C1238E-08 - -
90 395400} 39343E08] 39543500 3.9540€-00

91 1.1293E-04] 1.92832-04] 9.1233E04 1.12888-04

92 1.3064E03] $.3864€-03] 1.3884£-00 1.3084£ 03

83 88411E-04] 8 3441E.04] 0.5411E-04 BI411E-O4

B4 1.0418E-04] 1.0418£-04| 9.0413E-04 1.0418E-04

[X] 3.0000€-08 | 3.0009E-08] 3 CORVEDS 3.0099E-08

96 4.9541E-03] 4 9S41E03] 4.9541E-03 4.9541E-53

[1) 0.0000£+00] 0.0000€+00| 0.00006+00] 0 000OE+00 )

88| - 3.00006-02] 3.2083E-02| 2307902 1.10738-02

29 $.0013E-07} $9013£-07] 69013607 § 2013£-07

100 ZATBAED4 | 24THAE-O4] 2. 4704E-04 2 4T04E-04

101 & 8101£-05) 8.8101E-05| 8.0101E-038 §.8101E-08 .

102 S030eE-08! 8 0308E-08| 8.0300E-08 $.0300€-08

10 TOIT4E07| Y8974807| Tavrag07|  TAIT4EDY

104 104206408 | 1.6420E+08 | 10420£408]  1.8420E+08
_1% 1.0800E-01) 83078E-02] G.t0M4EL2] 23048802

1

107, $74.0 $99.2 437.0 874

108 .
108] nogd wo o203 |noganotazed

110] 1 [ 1 []

111 T IT7E%{  ST.9TTEN] sreTISR ST.ITTO%

112 $.84T0E-O8 0] 8 84T0E-08 G 0000 +00

113 4 SASBED2] 4.S458E-02) £.8453E-02 4.8430807

114 9845203 | sesesc0s] essaseos]  s.esesEos

118 4.0029E-04 ] 4.0029€-04] 4.8029E-04 4 8029€-04

116 1.9147€-05] 1.9167€-05] 1.9147E-08 1.9147E-04

117 12379805 1.2I79£08] 1.2379E08 1. 2379608

118 3.5230€-04] 36230604 3.52I0E04) - 3.5730F-04 .

119! 43305E-03] 4.3I95E23) 4 33a3£03 4.399E-2) i
120] 26r3se-03| 26735603} 2075 2 6TISE-0)




fuel acenario2b.xis BBAD00000-01717-0210-00033 REV O Attachment V, Page 54 of 54 -
J K L M N [s] P

121 JHNNMED4] I281ED4]| 2IM11ED4 3.28118-04

122 84215E08| s.anseos] sanseos]  earseos

123 1.8507E-02] 4.5807E-02)] 0.0000€+00|  © 0000Ee00

124 0.0000€+00 | ©.0000€ +00 | ©.0000€ +00 # 0000 +00 )

12 47902602 479928 02| 24732602 2473282

1 1.8150E-08) 1.0199€08]| 1.8150€08 18150608

127 TIS10ED4] 2.7516E-04] 7.7818E04 7.7818E-04

12 217E-04] 2.0317€-04] 2931704 2.1317€-04

129 2A2IEO8) 20208E.08) 20288E-08 2 8282806

1 24T0€08] 24720E-08] 24720E-08 2.47T20€-08

131 S.2430E+03) 5 24388+05| S2430Ee08 §.24838 408

132 1.1040601] 1.1834E01] 7.9631E2 7.95T4E02

133 2114 2114 211.6 211.4




{
Sheet! scenariol.xis BBAD00000-017 17-0210-00033 REV 01 Attachment V1, Page 1 of 62

A 8 | c 1 D E F G
1 —— kr DOE FFTF Cartator Campanents
] e e -
3 |FFTF S8 Assamtny | e
4 Jomwparares. Pt g | e ——] (217
] campanares [ox: o o esecoam
© —_—y o
7 —— juo1 se+rOV e
R jdarany J100aore
9 2
10 prasarat . uoz
11 . 10 Qg
12 hongin. 2 632
13 jroftector foeramesam. 2 N
14 e ncaned 600
135 [oansey 8 aTore
15 . hanginc 14 4780m
17 ooring jmatariat 83302
18 voame: 2 72840c
13 dengay P
<0 — matarit 33
21 gt 08 210m
22 joo.: 6. escziom
23 fosd puchross 0 01387om
24 op eep: — 33316
roev 10 48om
oo 0. 58420m
cagx materar 38318
ot 4. Osom
29 jo D.: o ss420m
i) . ——— [masarat 0
31 102 J0.908 om
kY 00 Imrs
33 orgec Dicm
H foorney. 7T onTon
Compenents s Panihusl pina. jon startnt. 83316
3 wast 1720183170453+ [74.3078 0y
37 frsern o Joompanarts- T n7
k! ———— —— 9 00ng
¥ —_— ==
AT [Basta Avsembly fasarat 8318 :
41 compeneres. josraer a0~ 0.0 17.30m
42 102 15 Jen
43 —_ 412 som
44 [@viter phutos: [poraicareser 13 .
45 orgc 14 $4480cre
40 regre: 412 Son




Sheett scenariod.xis BBADO0000-01717-0210-00033 REV 01 Attachment V1, Page 2 of 62

A 8 [4] D E F G
47 Tom
45 Ty 22 eow
43 LR [21.9073am
(50 gt fasa som
o1 _— =
pournby =]
33 for hormegeniazng inotpes: jov 22 84246 ] 1904907 400008
D4 [Total At pr par annisrer 217 1302




clad scenariod.xls BBADO0000-01717-0210-00033 REV 01 Attachment V1, Page 3 of 62
A B | C - D E F G

1 [Cladding: {materisk  |S5318 B

2 1.D.: 0.508 em

3 ore 0.D.: 0.5842 cm

4 {length: (237.744-10.48-4.08)cm= 1223.224cm

$ vot: pt*(0.5842°°2-0.508%°2)°223. 24/4¢cc= [14.5911¢cc

[] total vot: 1302°14.5911cc= 18997.6122 |cc

7 vol fraction: 118997.6122/167983.8= 0.113092085

[ Y. |7.96g/cc -

9

10 |Element identifer  |AL Mass WA AU Denslty  JAL Density

11 - . (svom*d) _ |(stécm°b)

12 (homogenized)
13|C 8000.50c  {12.01115 0.08 3.2007E-04  |3.6188E-03

14 [Mn 25055.50¢c |54.9380503 2 1.7454E-03  [1.9785E-04

13 {P 15031.850c {30.9737647 0.045 6.9817E-05  ]7.8958E-08

16 |S 18032.50c [31.9720737 j0.03 4.5001E-05 ]5.0995E-08

17 {S¢ 14000.50¢c {28.088 [0.25 1.2833E-03 ASIIE-O04

18 {Cr 24000.50¢ 141.996 17 1.5712€-02 .T7769E-03

19 |Ni 28000.50c {58.71 12 9.8223E-03 .1108E-03
20 {Mo 42000.50c {95.94 * 2.5 1.25226-03 4162E-04
21 (N 7014.50c  114.00307439 0.1 3.4318E-04 [38811E-05

22 [Fe 26000.50c [55.847 65.495 15.6358E-02  [6.3738E-03
23
24




maox soenaniod.xis BBAO00000-01717-0210-00033 REV 01
B [+] 0 E [3 G
1 [MOX: i UO1.96+Pu01.98
2 |density: 10.02g/cc
3 length: 91.44cm
4 0.D.2 0.49403cm
[] vol. pi0.494032°91.44/4cc= | 17.8280cc
8 otal vol: 1302°17 .5280c0= 22821.458 ce
7 vol iraction: 22821.456/167843 8= 0.135855262
8
$ [Pu{moles): 38.47230.1891=  |0.18054 .
10 jU{moles). 114.37233.04476210.43018 .
11 jO(moles): 1.96°(0.18054+0.411.25577
12 [O(mass): 15.998885°1.2557]20.001g
13 [Total mass: 35.4+114.3020.09{172.7919
14
15 |Puc mass: 3349
18 weight fraction:  10.2222)
17
18 Jisotope {isotopic Mass Fraction AL Mass —_—
19 [Pu23g 239.052148 0.8735 : 238.1890047
20 [Pu240 240.053882 0.1183
21 {Pu241 241.056737 0 0102
22
23 | mass: 114.3g
24 weioht fraction:  |0.68149
25
26 |isotope Mass [Weight Fraction AL Mass
27 ju23s 235.043915 §0.002 238.0447583
28 juz3s 238.05077 j0.698
29
30
31jo: mass: 20.091g
32 weicht fraction:  10.11827
&)
34 [MOX
35 [isotope {identher {isotopic Mass [WA. Fracson __ |At. Denslty IAL Density
36 (alcm*d) J(avem™)
37 (homogent;
38 jO18 8018.50c 13.998985 0.11827 4.3851E-02 5.9574E-03
39 Ju23s $2235.80c 235.043915 0.00132 AISB7E-0S 4 6037E-08
40 Ju238 {92238.50c 238.05077 Jo.68017 1.67ME-02 22734E-03

Attachment Vi, Page 4 of 62



mox scenariod.xis

BBADOO000-01717-0210-00033 REV 01

| B [ | D E F

JatiPu2i9 [94239.80¢ 239052148 10.18412 [4.3990€-03 6.8588E-04
421Pu240 194240.50¢ 240053882 Jo.c2s8s 6.4977E04 8.8275E-05
43 (Pu241 }94241.50¢ 241.058737 - }0.00227 18 6822€-05 J7.7185E-08

Attachment V1, Page 5 of 62




sncaps scenariod.xis

BBADO000C-01717-0210-00033 REV 01

B C [*] E F
1
2
3 [Endcaps {materiat $S316
4 {lsngth: 10.48+4.08= 14.52em
S {dismater:  {0.5842cm
[3 vol: ]pi*0.5842°°2°14.52/4= 3.89206¢cc
7 total voi  [1302°3.89200= 50687.48212cc
8 vol. fraction: [5067.46212/167983.6=  {0.03018841
9 [density: 7.880/cc
10
11 [Element identifier JAL. Mass WL % At Denssty [At Density
12 (stom*d) _|(avam®b)
3 ( genized)
41C 6000.50¢ 12.01115 0.08 3.2007E-04 19.6555E-08
5 [Mn 25055.50¢  |54.9380503 2 1.7404E-03 [5.2774E-05
18 |p 15031.50c  [30.9737647 0.045 6.98$7E-05 {2.1081E-06
17{S 16032.50¢  [31.9720737 0.03 4.5091E-05 |1.3602E-08
18 [Si 14000.50c ]28.088 0.75 1.2833E-03 {3.8711E-05
18 [Cr 24000.50c  151.996 17 1.5712E-02 |4.7396E-04
20 [N 28000.50¢  [58.71 12 19.8223E-03 |2.9630E-04
21 Mo 42000.50c_ [95.94 2.5 1.2522E-03 |3.7775E-05
22N 7014.50¢c  {14.00307439 0.1 3.4318E-04 ]1.0352E-05
23 [Fe 26000.50c  [55.847 85.495 5.6358E-02 |1.7001€-03

Atiachment V1, Page 6 of 62




Insutato scenariod.xis

BBA000000-01717-0210-00033 REV 01

8 . [} [+] 3 F
1 {Iinsutator |materisi: natural UO2
2 parts par 2
3 length: 2.032cm
4 dlameter: 0.508cm
5 vol: pi*0.508°°2°2.012°2/4= (0.8237cc
) total vol: 1302°0.8237= 1072.4574 cC
7 vol. fractionc 1072.4574/167083.6s  {0.006384208
[ {density: 10.42g/cc
[ U mass/assembiy 15009
10
111U ) 1500/238.0289= [6.3018
12 JO(males): 2°6.3018= 12.6035
13 {O(mass): 16°12.6038= 201.658
14 [total mass: 1701.658
15 [U(WL Fraction): 1500/1701.856= 10.8315
16 {O(WL Fracton): 201.6568/1701.65 10.1185
17
18 fisotope identifier AL, Mass WA, Fraction AL At Density
19 (s¥em"d) (st/em°d)
20 (homogenized)
21 L2025 92235.50¢ 235.043915 0.0082¢8 1.6712E-04 |1.0670E-08
22 [U238 192238.50¢c 238.05077 0.67524 2.3071E-02 [1.4729E-04
23 ]016 }8016.50c 15.008085 0.4185 4.8477E-02 [2.9672E-04
24 | -

Attachment V1, Page 7 of 62




indent59 scenaricd.xls

BBAO00000-01717-0210-00033 REV 01

A B C D E F
1 Jicere 89 ‘383040
2 denedy: [7.90%c
3 M nase: $9 Odhg
4 vat. {59000/7.9 7470 78
S vol. Graciion: {7478 78167883 8= J0 04452087
[] .
7 |Eemedt | d AL Mass P AL Denelty AL Denalty
8 (abern*b) {(evom*D)
9 (hormoganized
104c 6000 80c 1201118 0.03 1.1382€-04 § 2900E-D8
11 [ma 25038 50c  {$4.9390803 2 1.7319€-03 77116608
12 (e 15331.30¢  [30.9737647 0.045 .9117EDS 1.077¢E-08
131s 18032.50c__[31.9720737 063 A839E-08 1.9474E-08
14 |5 14000.50¢  128.008 0.78 1.2704E-03 S 6S8TE-0S
15 |er [24000.80c  [51.99¢ 19 1.7384E02 7.7405€-04
16 | 20000.50¢  [$9 60 10 8.1088E-03 3 8093604
17 |n 7014.80c | 14.00307438 0.9 3.I974E-O4 1.$127E-08
18 [Fe 26000.80¢  |8$ 847 68 043 5. 7905E-02 2 $810€-03

mwamBoI&




besket scenaricd.xis

BBADO0000-017$7-0210-00033 REV 01

A B C D E F
1_|Basket [material: SSI16L
2 Joensiy: 7.880/cc
3 .. jcomponents: | center lube: 0.0.2 17.3cm
4 1.D2 15.3em
5 lengtic 412 5cm
3 wot: pi*(17.3°2-15.3%2)*412.54= 1211232836
7. jaivider piates: ° [partaicanister |
8 thick 1om
[] length: (43.815-17.3y2= 13.2575¢m
10 height: 412.5cm
11 vol: 5°1°13.2575°412 5= 27343.5838
12
13 iotal vol. 43468.8774]cc
14 vol fraction: _ [43480.877/167980.28352148t
15
16 |Etement JAL Mass W% JAL Density AL Dersity
17 [(avem*D) {(atem*D)
18 (homog
19 |C 6000.50¢ 1201115 jo.03 1.2003E-04 3.4830E-05
20 [Mn 25055.50¢ 154.9380503 |2 1.7494E-03 5.0475E-04
21{p 15031.50¢ 309737647 }0.045 8.8017E-03 2.0144E-05
2]s 16032.50¢ 319720737 Jo.0d 4.5091E-05 1.3010E-05
23 |si 14000.50¢ 28.088 0.7 1.2833E-03 3.7025E-04
24 |Cr 24000.50c _ §51.996 17 1.87T12E-02 4 5332603
25 INI 28000.50c  {58.71 12 9.8223E-03 2.8339€ 03
26 Mo 42000.50¢ [95.54 2.5 1.2522€-03 3.6130E-04
27N 7014.50¢ }14.00307438  Jo.1 - [3.4318E-04 9.9014E-05
28 |Fe 26000.80¢ }55.847 85.545 5.6401E-02 1.82735-02
29 |

Attachment V1, Page 9 of 62




canister sconariol.xls

BBAD0C0000-017 17-0210-00033 REV 01

A 8 C D | [3 F
1_|DOE SNF Canister shet materiat  [SS316L
2 mass:  [511350.3358 }509.556x9
3 v voi: 6407898945 84078.98945cc
4 total vot :
5 vol. fraction|64078.98945/187983{0.38145979
8
7 [Element Identifier AL Mass  IMWAL% AL Denslty AL Deneity
8 . (atem*d) (atom*d)
(] 0 )
10]C }6000.50¢ [12.01315 [0.08 3.2007E-04 1.2200€-04
11 {Mn 25055.50c [54.93805 |2 1.74S4E-03 6.6734E-04
12 [P 15031.50c 30.973768 [0.045 6.5817E-05 2.6632E-05
13]s 16032.50c |31.872074 [0.03 4.3091€-05 1.7201E05
14 [si 14000.50c [28.088  [0.75 1.2833E-03 4.8951E-04
15 Cr 24000.50¢ [51.996 17 1.5712€-02 $.9934E-03
16 [N 28000.50¢ [58.71 12 9.8223E-03 3.7488E£-03
17 [Mo [42000.50¢ [95.94 2.8 1.2522€-03 4.77630E-04
18 [N 7014.50c  {14.003074 0.1 3.4318E-04 1.3091E-04
19 [Fe 26000.50¢ {35.847  [85.495 5.8)58E-02 2.1498E02

Altachment V1, Page 10 of 62




od scenariod.xis . BBADO0000-01717-0210-00033 REV 01 ) Attachment VI, Page 11 of 62

A B

1 |ad

2 |Volume of basket (cc) 484868774
3 [denaity of 83316 {gicc) 7.08

4 _|Mass Basket (g) 388765.6317
'less of the mass Is Gd 0.02

6 |Mass Gd (g) 7735.313633

7 _|Mola of Gd (M=157.25 g/mol) 49.19118388

8 |Atomss of Gd 2.96229E+2%

9 |Volume of the SNF DOE Canister 167984.8046

10 [Homogenized Density att.cc 0.000176343|




volume scenariod.xis

BBA000000-017 17-0210-00033 REVO1

A 8 C ] E | F G
[ 1] Volume |DensitiMass (g) |Volume fraction
2 [Clad 18997.6| 7.98] 151600.95] 0.113081
3 fMox .. 22821 8] 10.02] 228870.99| 0.135854
4 |End Cap S087.48] 7.98] 40438.348] 0.030168
$ |inautator 1072.48] 10.42{ 11175.008] 0.008384
| 6 |indent 7470.75]  7.9/50000.025] 0.044528
7 _|basket AB488.9] 7.53)306765.68] 0.28852
8 |canister £4079] 7.98) 511350.34) 0.381458
| 9 _|Ory Voume 167988 1389081.3
10
1"
12
13
14 tota! Mass shoukd not d 3400kg

Attachment V1, Page 12 of 82




mix sosnariol.xis BAA000000-01717-0210-00033 REV 01 Attachment V1, Page 13 of 82
A B 1 C D E F G
1 of the HLW mixt with DOE SM¢ | water fraction 3
2 hestope Fuel Clay Mt
3 [mcur 10 .t ty 1)ore
4 184000.38¢ 1.T6HE-0¢ 1.8979€-08 1.76MED4
S {1001.80¢ 0 © 0000 +00 61258803 @ DOOOE +00 ©.000871042
8 0000 50¢ (C) 2078TE-04 1.897T9EQOT 2.070TE-O4 . .
| 7_|25088.80¢c () 1.4098£-63 S.ITIE04 14000E 03
| 8_118531.500 (P) C.9eMEDS 59836203
9 18032 80c (3) 3.8835E-03 2M8R0E-06
10 {14000.80¢ () 1.1002€-03 1.1208E-02 1.9002€ 03
11 [24000.30¢ (€ 1.3531€-02 ©00000E+00| ° 1.38$1E-02
'1_2_‘ |26000.80c (W) 8.3485£-03 2.08T7€-04 8. 3483E-03
13 [42000.80c {Mo) 1.0104E-03 1.0148-03
14 [7014.50¢ (M) 2.4 HE-04 . 2421E-04
15 |26000.85¢ (Fo) 4.3420E02 1.7081€02 4.8420E-02
16 | 29000.30C {Cu) 0.0000€ +00 1.9672E-08 0.0000€ +00
17 [s018 30C (0) 7.0093€-02 § 0748802 TAI%E-82 0033438821
18 J82233 s0C (UYS) - $.8707E-00 $.6707E-08
19 82234 s0C (UIM) 24207€-03 2.4207€-83
20 194230.55C (Pu239) 6 S383E-04 § $S63E-04
21 194240.50C (Pu240) 8.0275E-08 $.0278E-06
22 184241.50C (Pu241) 7.2195E-08 7.7195E-08
23 {11623.50c (Na} 7.22148-06 0.0000€+00
24 J13027.80¢ (A) 1.0012E-03 0.0000€ +00
25 120000 $0c (Ca} 2 62106-04 0.0000€ +00
28 119000 $0¢ (10 26743604 0 0000E +00
27 122000.80¢ (T1) 1.7241E-04 0.0000€400
28 howt .54306-01 9.4895E-02 1.50008-01 1.0031€-01
__21 fvolume 187984 8048 $145%00 18798E 408 $502407.723
Lﬂ TOTAL Mixte clay 6313884 808 H/X Fual VX it
L_3_1_ TOTAL Mate clayswater 12018382.03 Q $.0000€ +00
32
| 33 JANF In the middie Volume Longth Radive Holght of the sopment Cytinder Sopment Volume 2 value
34 {Fuel loyer 12816382.33 1.7 ) 7.40275249 187984.6048 | -00.89724751
35 |Cey Wyer 4417 »“ 929134371 €313484.008 |  +1.006510283
36 prstar tayer 4417 [ 188 12914382.33 4
37
38
38 1
40




mix scenario3 xls BBADOOO0O-01717-0210-00033 REV 01 Attachment V1, Page 14 of 82
A 8 { C D E F G
41
42 10% [of the HLW mixt with DOE S [weter iraction "
(43 Pooses o Fuel it (Woter
44 lscwr © Ry {sthionsny 1]oles °
[ 45 Je4o0038c 1.7634E-0¢ 2934E-08
[ 48 {1001.80c 1) 0.0000K +£0 4.0107E-0 0 088871842
47 .80 (C) 2 07STE-04 1897907 4.47T0E-08
[48 hrsoss s0c puny 1LamEe SITIIEDI]  BIANEE
_Al 15031.80¢ () $.8834E-03 1.3840E-08
50 ]10032.50¢ (3) 30458E-03 2041E-08
_{i 14000 $0c (31) 1.1002€-03 1.1288E-02 OMMELS
52 124000.86¢ (Cr) 1.3881E-02 0.0000€ +00 2.0089E-03 .
- [B3 Jno0050c ¢y 340203 20877E04 19341603
£4 142000.80¢ (Mo) 1.0184E-03 2.1060E-04
55 [7014.80c (N) 2.9421€-04 & 3183E-06
< | 56 J2e000.85¢ (Fo) 4 8428802 17881802 2 M38E-02 .
$7 129000.50C (Cu) 1.9672£-06 91068508
53 [s018 80C (0) 7.0893€-02 S.6748E-02 6.1600€-02 0.033435921
59 [s2233 soC (U233) 8.8707€-06 12172608
60 [s223 50C U238 2 4207€-03 B.9081E-04
61 194239 §5C (Pu239) § 8580E-04 1.4259€-04
62 [94240.80C (Pu240) 0.827SE-08 1 9M49E-08
| 63 [84241.90C (Pun1) 77193608 1.85706-08
64 |11023.50c (Na) 7.2218£-03 § 8714E-05
65 113927.90c (A) 1.00126-03 8.4014E-04
| 66 120000 §0c (Ca) 2 62108-04 20884204
67 19000 $0c () 3.6743E-04 28850504
68 22000 s0c (T) 1.72012-04 1.33S8E-04 .
69 Jrowal 1.5680€-01 0.4098E-02 1.0818E-01 1.0031E-01
70 fvolume 167984.8048 $531310 7.8287€+08 S502407.723
71 |TOTAL Moste cley $313884.608 WX Fual H/X mit
72 | TOTAL Mixte clayewater 12818382.33 §.1459€+08 $.3433E+08 o 08
73
| 74 JSNF in the micdie [Volume Radive Halght of the segment Cytinder Segment Velume x velve
75 [Fuel layer 12018382.33 441.7 [ 20.9648150¢ TE2ST0| 7303818414
| 76 |Cay tayer 1.7 [ 92.91348971 $313884.008 | +1.086510293
77 fonartaysr w7 [ s 120103233 -
78]
79 1
80




mix scenariod.xls

BBAD00000-01717-0210-00033 REV 01 Altschment V1, Page 15 of 62
A B8 4] D E F G H
sy
[82]
=] L of the HLW mixt with DOE 8NP fwater Sraction [
’i; lsstope Fuel iCloy Mt [Water N
S jucwrie y Y [svsenary Yipes —_— —e——f— .
88 Jo4000.35¢ 1.78ME 04 1.0079€-08 2.87E-08
87 | 1001.80e () .0000€ +00 C1236603)  SenE ©.004371842
88 16000.50¢ (C) 20787E-04 L9707 2 5100€-08
89 125033 30¢ (Mn)} 14990503 S.TT93E-04 7. 7870504
90 1509180 (P) 5.9036£-08 7.9908E-08
91 116032.50¢ (3) 3.883536-08 4.4TIEDS
92 |14000.50c (30 1.4002E-03 1.1208E02 1.0081€-02
_gl 24000.80¢ {Cr) 1.3551802 0.0000€ +00 10293609
_& 28000.80¢ (NN 0. 4SED 2 0877TE-04 1.1078E-03
95 |42000.50¢ (M) 1.0184E-53 1.2244E-04 -
96 [7014 S0c ) 2HNED4 3.83748-08
__9_7_ 26000.55¢ {Fe) 4 B420E-02 1.7881€-02 218853802
98 |29000.50C (Cu} 1.9672£-08 1.0280€-03
99 |s018.50C (0) 7.8883E-02 § 6744802 §.0400€-02 0.03343582%
100482238.40C (U238) $.8707E-08 8.81006-07
101}s2238.30C (U738} 2 4207E-03 2.91046-04
| 102]84230.85C (Pu239) § $383E-04 8.0034€-08
[ 103184240.50C (Pu240) 8 8775E-08 1.08 14E-03
[ 104]94241.50C (Pu241) 7.7195E08 .M UEOT
105]11023.50¢ (Na) 7.2218E08 0.35326-03
106]13027.80¢ {A}) 1.00126-83 9.513E-04
10720000 $0c (Cs) 2.0210£-04 2.3088E-04
108119000.80¢ (K) 30743804 IZ32E-04
109]22000.80c (Th 1.7261E-04 1.5100E-0¢
m otal 1.5680E-01 9 4P93E-02 1.02ME-81 1.0031€-01
1 botume 167984.0048 4v1e720 1.3972E+08 8302497.723
[ 112]TOTAL Mot clay 8313884 605 WX Fust HX it
[113[TOTAL Muxte clayewster 12916382.33 § 14395408 0 8.322€-01
114
E:Tﬁ-mmn Volume Longth Radiue e of the segment |Cylinder Sogment Velume % value
116)Fual lnyer 1291639233 4817 - 31.2274177¢ 1397200]  -42.77258224
117)Clay loy 4817 L] 929143971 8313854806 |  -1.008810293
[ 118 water layer 4017 " 188 1201638233 84
119 []
120




BBADO0000-017 7-0210-00033 REV 01

mix scenario3.xis - Attachment V1, Page 16 of 62
A B8 [+ [+] E F G H
1) P
1122}
123 oo
124 of the HLW smixt with DOE S0F fwater fraotien [} mixt wie gd
125pestope Puel Mxt [Water :
126]ucke 10 - atidonalty 1
127 [84000.35¢ 1.7834E-04 1.5979€-08 1.04845-08 of
1281001800y | © DOCOE +00 5.1256£-03 $ 8143803 cossarisez| 0.0034 1408
1296000 $0¢ (C) 2.0TS7E-04 1.9979€-07 1.7831€06 ' 178314808
130}25088 $0c (M) 1.4998£-03 [ 7.4888E-04 0.000748534
__:H 15031.80¢ (P) §.0438E-05 4.9980€-08 4.99004€-08
32]18032 s0c ($) 3.0888E-08 3.27280€-00 3.22T995-08
33]14000 s0c ($) 1.1002€-03 1.1280€-02 1.0433€-02 ©0.010438317
134]24000 50¢ (C) 13881602 .0 0000E +00 1131800 0.001131584
135}20000.50¢ (ND 8.3488E-03 2 OATTE-04 BOMTEO4 0.000848474
136]42000.80¢ (o) 1.0184E-03 8 $03SE-08 §.80M49€-08
137]7014.50c 04 2.9421€-04 24347E-08 2. 4S8TIE-0S
138[26000.85c(Fe) | 41420602 LT81E02 20431882 P 0.020431484] ..
138faso0080c (cu, | 1ieme0s|  voseeos Joenes]
140]8016.90C (O) 7.80938-02 § §748E-02 $.8506E-02 8.033433821 - 0 034506849
141]82238 80C (U235) 8§ 6707E-08 4.TIS1E-07 4.73$11E07
142]s2238.80C (U238) 2.4207E-83 20213804 0.000202129
143184239 55C (Pu239) 8 §383E-04 $.5388€-08 $.83849€-05
144[84240.50C (Pu240) 0.8278E-08 7.3711€-08 7.37108E-00,
[ 145]84241.50C (Pu241) 7.7195E08 0459607 8 443M4EDT
146|1102380c(Ne) _ 72215E-08 § $108E-08 € 81849808
147]130237.80¢ (A) 1.0012£-83 9.9085E-04 ©.000900047
14820000 s0c (Ca) 28210604 2.4021E-04 0 000240214
149]19000.50¢ (<) 3.8743E-04 3. MTSE-O4 0.000336781
[150{22000 80¢ (1) VTPIEOS| 120604 0.0001502
1510w 1.5480€-01 9 4835E-02 1.0008£-01 1.0031E-01 1.000SE-01
152]volume 167984 8048 4302130 2.0118E+08 3a2407.723
153|TOTAL Miste clay €313884.808 MIX Fust H/X ot
15l|1_9‘_r£1. Miste clayswater 12010382.33 0.1450E+08 [ §.9903€-01
185
156|3NF In the middte Volume | Radiue Height of the Cy Sop Velume 8 velue
157 Fuel layer 12818342 33 1.7 [ 40.25390774 2011800|  -83.7410923¢
158]Clay layer - “1? L] 9281340971 0313884 808 |  .1.00051028)
155 |wwter loyer 4817 ™ 1 1204838233 - -
1




mix scenariod.xls ' BBAOO0C000-01717-0210-00033 REV 01 . Attachment V1, Page 17 of 62

A B8 [+] D E F G H

L) G

182

1 T .

164

185)

186

187,

168

169 Mass of 04 ty)

170) 1.0000€-81 jof the HLW inixt with DOE SNF [weter iraction 300006 41
171]teor0pe Fusl Fusl Fusl Clay Mbt [Warter

172{uCNP 1D aVdenaly hwio gd | wio 04 or fo avdensity [avcunany 1.0000€ +00
173]a4000.35¢ 1. 24ED4 0.0000€ +00 $.0000€ 00 13285808 27S41E-03

174]1001.80¢ M) 2.0082€-02 2.0082€-02 20082£-02 24349602 2U29E82 [T 2]
175]8000.30¢ (C) 1.4581E-04 1.48$1€-04 14551604 13205607 3.1339€-08

176]25035.80¢ (Ma) 1.0409€-03 1.0499€-09 1.0409€-03 4.7453E-04 $ SOOSE-O4

177]13031.80¢ (P) 4.1099E-08 4ASMEDS 49899203 ©.0000E +00 8 M9EO8

178]18032.50¢ ($) 2 TO80E-08 2.7080€-03 2.7080€-08 0.0000E +00 5.0087E-08
ﬂ_ 14000.80¢ {3/} 7.70126-04 7.7012€-04 7.7012€-04 7.9001€-03 6 396E-03

180]24000.80¢ (C7) 9.4060£-03 9.4900€-03 9.4060€-03 ©.0000€ +00 2 634203

181728000.50¢ (N) §.8442€-03 $.8442€-03 § B4426-0) 1.4814E-04 1.3093£-03

182142000.50¢ (Mo) TA288E-04 7.1785€-04 T.I205E-04 0.0000E +00¢ 1.5302€-04

| 183{7014.50¢ (N) 2.03856-04 2.03956-04 2.0306E-04 ©.0000€ ¢00 4.4208E-03

184]20000.55¢ (Fo) 3.3094€-02 3.38ME-02 0.0000€ +00 1.2817€-02 1.7108£-02

185]29000.50C (Cv) 0.0000€ +00 ©.0000€ 400 ©.0000€ #00 8.1704€-08 §.4108E-08

186]0016.80C (0) 0.5254E02 0.5254E-02 1.44096-02 4.9753£-02 $.3081E-02 S.MME-L2
187]82235 30C (U238) 3.9683E-08 3.9683E-08 3.90635€-08 8 3207EL7

188]82234 80C (U238) 1.6%45E-03 1.8845E03 1.6345€-03 3 QITIED4

189]84239 §5C (Pu238) 4 8S07E-04 4.4S0TE-D4 4.0367E-04 - 1.0002E-04

| 190] 84240 60C (Pr240) 8.1702€-08 0.17802¢-04 6.1792E-08 1.3204E-08

191]94241.80C (Pu241) §.4037E-08 §.4037E-08 $.4037€-08 1.1S00E-08

192]11023.80¢ (Na) § 0350€-08 3949E-O8

193] 13027.60¢ (A} __ 7.3408E-04 $ 9440E.-04

194]20000.90¢ (C2) 18347604 1.4400€-04

195] 19000.50¢ () 2 8720E-04 20199E-04

196] 72000.30¢ (1) 1.2083€-04 9.40938-08

197 it 1.304SE-01 1.TIE01 § 4983E-02 9 8519602 1.0842€-01 10031801} |
198] volume - 2.3090€ 08 2.3000E +08 2.3998E 408 - 7.9019€+08 1.1100€ +08 3706SE08
199 TOTAL Mixte clay 9.0183E+00 1

200{ TOTAL Mirt+ clay+waiee 1.2810E+07




mix scenariod.xs BBADO0000-01717-0210-00033 REV 01 Attachment V1, Page 18 of 62

A 8 [ [¢) E [d [] H
201
[202] SHF 1n e miccie Votume Long® Radus [Heioht of Ve segment
203 Fuel leyer vee 1.2018E+07 * 401708002 9.4000€ +01 2617T3E+01
204]Clay loyer 4.8170E 02 [X 1, 3
[ 4.8170E +02 9. 1.8800€
206}
207
€.0000% |of e HLW mixt with DOE SNF watar iraction 80.7383% [mixt wie Gd Fo mixt we Gd
210fieatops - |Pusl Clay s - (wotar .
211]ucur 0 |ovdenaRy atidonalty jat/donsity 1.80008+00
212]64000.38¢ 8 SI74E-08 0 0000€ ¢00 © D00OE +00 9.3498E-07 8.834E08
213]1001.80¢ (H) J.INEL2 33078602 3.39NEX 3 $48E02 3 ISNEL2 & 8872602
21416000.50c(C) - 1.0M41E-04 $.0941E-04 1.02416-04 # J482E-08 1.0241E-04 .
215]25085.50¢ (Mn) 7.3883E-04 73083604 7.9088E-04 3 IINE-04 73088804
216]13031.50¢ (P) 2.9407€-08 2.0487E-08 20487608 ©0.0000E +00 2947E-08
217]16032 60c (8) 1.9044E-05 1.9044E-08 1.9044E-08 © DOOOE +00 1.9044E-08
21814000 30c {S) 5.4190€-04 * 4190604 S.4199E-04 ey $.41ME-04 A
219]24000 80c {Cr) 8.6700€-03 §.6700E-03 4.87808 03 ©.0000€ +00 § §760€-03
20000.80¢ [NI) 4.1130€-03 4.1130€-03 4.1130€-03 1.0283E-04 4.9130€-83
221]42000 S0¢ {Mo) § 0189€-04 $.0189€-04 $.0149E-04 © 0000 +00 § 0169E-04
[222]014.50 00y 1.444E-04 1.4404E-04 1LAMEO4 ©.0000€ +00 1.4404€-04
223]26000.85¢ (Fo) 2.3854€-02 2.30542-02 © 0000E +00 . 8.9089€-03 23854802
224]29000.80C (Cu) 0.0000E 400 0.0000€ +00 0.0000€ +00 $.7801E-08 0.0000€ +00
225}8016 $0C (0) §.5830E-02 $.5830€-02 2.0048£.02 4.4520€-02 §.5530€-02 3. MME02
220}92235.80C (U238) 2.7934E-08 2.790E-08 2.T¥ME-08 2TINEDS
22792238 30C (UIS) 11923603 1.9928E-03 1.1828£-03 1.1928£-03
228[94238.35C (Pu239) 3.ITHEO4 3 I7EO4 S.ITME-04 IITMED4
220[94240.50C (M240) 4. M40SE-08 4. J4B8E05 4.3483E06 43408808
230]94241.50C (P241) 3.8030€-08 3 903008 3.0030€-08 3.8030¢-08
231]11023.50c (Ns) 3.3576E-08 0.0000€ +00
| 232 13027.80c ) _ $.3208E-04 0 0000E +00
20000.80c (Cs) . 1.2912E-04 0.0000€ +00
234 19000.80c (X) 1.0101E-04 0.0000€+00
235}22000.50c (T 4.5037€-08 0.0000€ ¢00
. 128 14E-01 12808801 S.8411E-02 2.78412-02 1.3914E-01 1.0031E-01
237 |vohume 3.4009€+08 34009E003]  3.4009€+08 124786007|  3e00n€e08] | 3SSTTES?
230 TOTAL Mits cioy 120162007 -
239]TOTAL Mixte clayswsier 1.2016E 407 ] .
240




mix scenaricd.xis BBADO0000-017$7-0210-00033 REV 01 Attaschment V1, Page 19 of 62
i 3 T 3 T " N o P
1 6.0008% fof the NLW mixt with DOE SNF jweter fraction 16.8000%
2 Pestepe IFuel Clay Mt [Wakar
™3 pacrr © Lo+ |atdessity y Xy 180006 +04 [glos
4 Jesocoasc 18871604 | . 1.7081£08 | - 1.8871€6-04
S ]1001.80¢ 00} & 832603 12200602 S8aTIESS sesT2ED?
6 16000.50¢ (C) 1.8TO8E04 1.7001€-07 1.8700€-04
T {25035 $0c (Mn) 1.34998.09 0.9014E-04 13409603
8 |18031.30c (™ 5.3870608 8.0000€ +00 $.39706-08
™S Jiec1z 800 (3) 3.4T82E0S 0.0000 400 I4TRED8
10 |14000.30¢ (S0 9 9015E-04 10157602 8.9013E04
11 | 24000.80¢ (C1) 1.2196£-02 9.0000€ +00 1.2196E02 —
32 {28000 30 N0 7.8139€-03 14789604 7313003
13 4000, 80c (Mo) 21083804 '0.0000€ +00 9.1083€04
14 [7014 80 (N) 20479604 0.0000€ +00 3 6T9E04
15 [26000.55¢ (Fo) 4.3583E-02 1 $093E-02 4.3303€-02 -
16 |29000.50C (Cu) 0.0000€+00 . 1.0508£-0% © 0000€ +00
17 |s016 30C (O 7AMTEC2 8 4413602 74MTEC2 334%E02
18 |92238 S0C (UDNS) 5.1004E-08 §.9034E-08
18 |82230 s0C (U233) 2.1704€03 2L1TEDI
[ 20 [sa230 35¢ (Puzon) 5.9911E04 EINED
21 |34240.50C (Pu240) T44TEDS TSUTEDS
22 ]94241.50C (Pu241) 6.94T8E-O8 8 TEE-08
(23 |10z s0c ey samness| 0.0000€ +00
24 |13027.50 ) OTIVED ] 00000E+0 - IR P
| 25 |20000 80c (Ca) 23589604 0.0000€ +00
| 26 ]19000.50¢ (9 3.3089€-04 0.0000€ +00¢
27 |22000.80c (10 1.5538E-04 0.0000€ +00
20 1S118E01 $.5400E02 1L8ISEDT 1.0031€-01
29 1.8845E+03 € s288E 008 1.0003E 408 S 5010E+08
30 7.0184E +08 HX Fuel /X bt
31 120186407 11.08782038 7.0500€01
32
35 i e [V [toaa® oo T W e i
E1 2T 12010E007 481706002 8 4000€ +01 ) 1.0eatE+08 o)
35 [Ciay 1yer « 91706502 9 4000E+01 1.0100€02 7.0154E+08 yo02008482]
36 fwarer tayer 4 ITOER02 8 4000E 901 1.8800€+02 1.2018€007 ™
kY
38
s 1
40




mix scensrio3.xis . BBADO0000-01717-0210-00033 REV 01 . Altachment V1, Page 20 of 82

| J | (3 L M N 0 P
41 | :
42 18.5000% {of the KLW mixt with DO SNF water irastion 18.9000%
43 ] =t Fuel Clay Mt [Water
| 44 pacwr © Y y |atrdoneity 1.0000E+80 |gee
45 164000.35¢ 1.5471E-04 1.70018-08 °_3.M400E-05
48 {1001.800 (H) €.0872£-03 1.2200¢-02 1.90372-02 88372602
47 14000.80c (C) 1.87085-04 1.7001607 40293608
i:_ggu_go_e_gm)__ —— 13490603 | $1014E-04 | TH02E 04 e R -
49 {18031.80¢ (P) . $.3970E-08 1.9084208
| SO {18032.50¢(3) 3.4792€-08 7.4883E-08
51 §14000.80¢ (31 9.901SE-04 1.01STE02 $.1895€-03
52 J24000 $0c (C) 1.2196£-02 2.6100€-03
53 |28000 $0c (N} 7.$130£-03 1.8709€-04 1.7008£-03
54 J42000.80c (Mo) 9.1833E-04 1.9874€-04
85 ro14.50¢ (N) 2. 8479E-04 58833508
| 58 J28000.85¢ (Fe) . 43803E02 1.0083€02 2.494E-02
57 }29000.30C (Cu) 0 0000€ 00 1.0803£.08 LHIEDS
58 Js016 $0C (O) T.4MTE02 § 4413602 §.084E-2 334ME-02
59 }92235.50C (U235) $.1030E-08 1.0038E-D8
60 Js2234.50C U238) 2.1786£-0) 4STESED4
61 [94230.55C (Pu239) S.9911E-04 1.2900€-04
62 194240.30C {Pu240) 7.9447E-08 1.7054E03
63 [94241.50C (Pu241) §.9478E-08 1.4913E-08
64 {11023.50¢ (Na) $.4933E08 5.1042E-08
65 ]13027.50¢ (A) 9.7311E-04 T.8422E-04
68 §20000 $0c (Co) 2.3389€-04 1.05258-04
67 {19000 #0c () 3.3089€-04 2.6970€-04
68 }22000 30¢ (T 1.3836€-04 1.2200€-04
69 fotal 1.8113E-01 9 5438502 1,0740€-01 1.0031£-01
[ 70 hotume 1.0843€ 408 § 1450E+08 8 0983E+03 ’ $.8010€ +08
| 71 JTOTAL Mixte clay 2.0154E+08 WX Fuel WX it
72 [TOTAL Muxte clay swater 12916407 11.08762038 1.2832€+00
E .
| 74 [SNE in the midem [Voiume Radius Melght of the sagment Cytinder Sogment Volume = value
75 |Fusi leyer 1.2016E+07 4 8170€+02 9.4000€ 01 ©_2.25)1E+01 8 0953E+08 +71.48891283
| 78 |Ciay loyer 48170002 # 4000E+0t 1.0100E+02 7.0184E 408 7.002008452
% hwater layer 4.8170€+02 9.4000E +01 1.0800€+02 1.2018€+07 Lot
[
79 [
80




BBADOO000-01717-0210-00033 REV 01

Attachment V1, Page 21 of 62

mix scenaro3.xls
| J K L M []
_L
82
[X} 20.0000% |of the MLW mixt with DO& SNF fwater frectien 10.8000%
34 |ieetope Fuel Cloy Rt [Water .
85 Jmewr 10 ty atidensity 1.0000€ ¢3¢ [plon
[ 68 Jesc0035c 13471504 1.7001E08 [ .
[87 {1001.30c 00 6.8872€-03 1.2200€-02 1ASITE02 8 8T2E02
88 {8000.80c (C) 1.9TONE 04 1.70018-07 22844506
89 ]25068 500 (un) 13499603 X 8 MOTEO4
90 |15091.80¢ (P) $.3070€-03 o)
[91 Jiscaz.50c (3) 34TI2ECS LI
92 ]14000.50¢ (i) 9.9015E-04 10157602 9.0851€-03
93 J24000 $0¢ (Cr) 1.2196E-02 14684803
94 ]18000.50c {Ni) 7.8139E03 1.4789E-04 1.0847E-03
| 95 J42000.80¢ (Mo) 9.4833E-04 . 1.1020€-04
| 98 Jro14.50¢ (N) 2.8479€-04 . 3.1837E-08
97 120000.58¢ (Fo) 4.3503€02 1.0083E-02 1.9390E-02
98 |19000.50C (Cu) ©.0000€ +00 1.0508£-08 B.2418E-08
[99 {5016 s0c (0) TAMTEC2 S4ANSE02 § 0812E-02 : 3.4MNEL02
100§82233.50C (U238) §.9036E-08 8.1342E-07
10182238 soc ua3a)y 29700E03 2814604
1102|230 53¢ (Paain) SIIED 72037608
1_03].4:40 S0C (Pu240) 7.447E-08 9.55226-08
104]94241.50C (Pu241) € 9479E-08 8.3833€-07
105]11023.50¢ (Na) 6.4993E-08 $.7179€-05
[106] 13027.50¢ (A LRINED LIAIE-O
107]20000.80¢ (Ca) 2ISIEO4 30783604
108]19000.80c (G 3 J083£-04 2 9083E-04
109 .80c (TN 1.8835E-04 1.3647E-04
110 1.8113E-01 £.5438E-02 1.6213€-01 1.0031E-01
111 1.4 03 22 1.6524E+08 $.8010E 08
[112}107AL Ve oy 7.0154E+08 WX Fusl WX mot
113|TOTAL Mixte cleyowater 1.2818€007 11.08762038 1.3544E 000
114
[ 118|857 1n the middle Volume Longth Radivs Haight of the seg Cy Vielurme u value
116]#uel tayer 1.2818E 007 4.8170£002 $.4000€+01 3.3SME 01 1.5824E 408 80,
117[Clay layer . 4.0170E+02 9.4000€+09 1 0100602 7.0184E 408 7.002008452
118 warer layer 4.01706+02 $.4000€ +01 1.0800€ 02 1.2018E407 [
19 ]
120




mix scenariod.xis BBADD0000-01717-0210-00033 REV 01 Atlschment VI, Page 22 of 62
] J K L N [¢] P
[ET]
[122]
123 we e
124 30.0008% [of the HLW mixt whh DO& SNF rastion 10.0000%
[125] Fost Cley it fwter
126 ) ty Y pr— 1.0000K +80 [p/oe
127 Je40oc.38¢ LITIE0L 1.701E08 1410608
128]1001.50¢ () 86872603 122006 81 1174060 sunEn
1296000.80¢ (C) 1.8708E04 1.7001E-07 15770806
130]25033.80c (Ma) 1.3490E03 8.1014E04 7190604
131)13031.50c (P) §.387T0E-0S 4.4882E08
[132]v8032.30¢ (3 34T87EDS 2.9062E08
133]14000.50% (81) 9 901SE04 TouTEC2 9.9010633
134]14000.50¢ (€1 1.2196E02 1.0184E03
[135}28000.80c pa) 741960 18700604 79983604
| 13642000 80c (Mo) 9.1453E-04 7.8531€-03
137]ror4 s0c () - 26TV 22111608
138]26000 §5¢ (Fo) 43883602 1.8003€02 1.0308£.02
139]78000 80C (Cu) 0 0000E +00 1.0603£.08 9 $2T7E08 T
[140]s016 s0C () T4MTE02 8 13602 §.00006-02 34MED2
141|s223550C U238) $.103E-08 4281607
142|$2234.80C (U239) 29700EY 1IZEDE C
143]94250.55C (Pu239) ~ B.OIE-04 $.0020€-08
144]34240.80C (PL240) 7.94476-08 §.63406-08
145]94241.80C (Pu241) §.0478E-08 $.9013E-07
148]11023.50¢ (ha) ) $ 9504ED8
147]13027.80c (A 0.7I11E04 3 9183E-04
148]20000.50< (Ca) 23589604 21019604
14919000 80 (1) 33085604 3 0308E-04
150}22000.80¢ (T 18535804 TATNEDL
151 hotat 1.5118E-01 9.9434E-02 1.0000€-01 1.0031E-01
152]votume 1.0845E508 4780144 444 22353€+08 §.0010€+06
153 TOTAL Miste clay 7.0154E+08 WX Fuel WX mixt
_T_sT TOTAL Mixte cley owator 1.2818€407 11.06782038 1.3701€+00
155|
E SN In the middie Volume Longth Rasivs Helght of the y Vohme
157 |Fudtoyer 1.2018E407 48170802 9.4000€ 01 43333E+01 223836408
158]Clay leyer 481706402 9.4000€+01 1.0100€002 70154408
159]wster layer 4.8170E402 9.4000€ 401 11.8000€ 402 1.2018E407
160,




mix scenaricd.xis BBAD00000-01717-0210-00033 REV 01 Attachment V1, Page 23 of 62
] K] K L M [<] P
L) P
162
1683 avs
164,
16!
1
167
168
16! 3045844414 | © 3048844414 .
17 Mixt With Mt with
171} 00t wio tegd no 0.0000€ +00
172} loofod {9ofod
173 1.0434E-08 1.0434€-08
174 2.3429€-02 2.3420€-02
175 3.1339E-08 3.1399€-08
176 §.9305E-04 8.9008E-04
177 0.9939E-04 0.9539E-08
17 5.0087E-08 §.0087E-08
179 §.5496£03 €.3006€03 -
[180] 20542663 2042E03
181 1.3683E-03 1.5693€-03
182 1.8302E04 1.8302E 04
1 4 4209E08 4.4200€-06
184 9.0209€-03 1.71082-02
1 8 4186E-08 § 4104E-00
1 4.2168E-02 5.30818-02 .
187 4 5208E-07 § 5207807
1 3.6373E-04 3.83736-04
189 1.0002E-04 1.0002€-04
190 1.3264E-08 1.3264£-08
191 1.9599E-08 1.1599€-08
192 3 0699E-0% 3.9099€-08
193 8.9440E-04 §.9440€-04
| 184 1.44008-04 1.4409E-04
85 2 0199€-04 2.0199€-04
06 9 4893E-08 9.4083E-08
197 8 01348-02 1.0879€-01
98 1.1180€+08 1.9180€+08
99|
2




mix scenarfod.xis

88A000000-01717-0210-00033 REV 01

Altschment V1, Page 24 of 62

{ K] L [ [¢] [
201
| 202{Cylincter Sogment Vohume | veive
203, 1,1100€+08 4.7277E+01
204 4 0195E+08 3.0830€+401
205, 128108407 9.4000E +01
208
207
208
Mtxt With
210 Mt who begd no
21 1fokc lostod
© 0000E +00 0.0000€+00
3.3929E-02 3302002
1.0241E-04 1.0241E-04
7.38888-04 7.3880E04
2.9407€-08 2.9487€-08
1.0044€-08 1.9044E-05
$.4199E-04 S.4199E.04
0.8760€-03 6.6760E-03
4.1130€-03 4.1130£-03 .
§.0169€-04 $.0169€.04
VAMEDL 1.4494€-04
© 000OE +00 2.3858E-02
0.0000€ +00 0.0000€ +00
20048802 $.5430€-02 L
2.733E-08 27936808
1.1923£-03 11925803
3.ITMEO4 3.97948-04
4.3408E-08 4. 3488508
3.0030€-00 3.00306-08
© 0OOOE +00 ©.0000€ +00
oL JD0O0ES00 0 0000E+0G
— ___0000Ewn © 6000E 420 g
. , 5.9000€ 400 9 0000E+00
___00000£400 © 0000 +00
30134802 1.0579€-01
3.4098E+08 3.4099€ 408
1]




mix scenaricd xia BBAD00000-01717-0210-00033 REV D1 Attachment V1, Page 25 of 62
a R 1 S T U v W X
[ 1] 9.0000% |of the MLW mixt with DOE SKF [weter fraction 20.8000%
2 Jresrope Fuel Clay aaxt [water
3 jucwe 1D e Y ™~ 1.0000E400 |gica
™4 fedo00.3sc 1.4107E04 VA0S | TAIOTEDS
1001.80¢ (H) 1.3374E02 LaTsE02| | 139eER2 8.8877E02
4000.80¢ (C), 1.0430604 TIIIEDTT| 18630604
[ 7 Jis0ss.80c () 1IMED BADMEDI| VIS .
[ 8 |1s03ts0c (P 4 THISEDR 8.0000€+00] __ 4.TessE03
0 [16232.50¢(8) 3.006E08 00000E-00| _ 3.0824E-08
| 30 |14000.50c (3 & 8013E-04 # 0207E-03 8 B013E-04
19 {24000 80c (Cn) 1.0041E02 ©00006+00] __ 1.0801E02 P
12 22000 30c (M) §.0790653 16T01E.04] 8 6T90E03
[ 13 |42000 0c (o) 8.1400E04 ©0000E+00] __8.1489€-04
14 {7014.80c (M) 23337604 © 0000E+00| __ 2.3837E-04
15 §20000 S5¢ (Fa) 38740602 1.4308E-02 3.8740E-02
[ 16 Jze000 8¢ ccu © 0000E 00 BIITIEDS|  0.0000€+00
17 [5016.80C (0) €.000VE02 $2084E02] 8 9001E02 I 34ME02
18 (92233 $0C (U238) 4.8345E-08 4.5384E-08
19 [62238 soc (uz38) 19303603 1303603
20 [34238 $5C (Pudom) $I74E04 §.3214E04
| 21 184240.50C (Pu240) 7.0820€ 06 7.0820€-08
22 |m4241.80C (Pu247) X 1T38E 08 .
23 |11073.50¢ (Na) $7772508] 000006900 N
24 113027.80c (A § 408804 0 0000 00
__2_5_ [20000.80¢ {Ca) 2.0064E-04 0.0000E +00
| 26 |19000.50c (<) 2 9IME-04 D DO0OE +00
27 122006 30¢ (T 1.3809€04) _ 0.0000E+00
| 28 o 1435001 SINTTECT| 14330601 1.0031E-01 -
E volume 2 0PIE 08 704 24E 08 2.0098E 08 4.9240E +08
30 JTOTAL Mixte day 7.0924E+08 HX Fuel M/ mibet
| 31 |TOTAL Mate dayswster 12018E007 24.00214878 1.§700E +00
32
33 JSNF tn the middia ___ [Vohume Congtn Redice [Rotght of the sogment [CyRager Sogment Volume ¥ voive
i{ F ool leyer 120188507 4.8170E+02| _ 9.4000E+01 8 8014E+00 209saEe0s | asavesion|
35 [Clay teyer 48170E+02| __ 9.4000€+01 111206402 TOVES | 17.1054329
36 pweier lnyer 4.0170E+02 9.4000€ +01 1.8800€ +02 1.2018E 007 4
37
38
39 i
40 i




mix scenariod.xis BBADO0000-01717-0210-00033 REV 01 Attachment V1, Page 26 of 82
Q R ] [3 T (1] v W X
41 |
Liz_ 10.0000% jof the NLW mixt with DOE SNF foater fraction 30.0000% .
_ll hestope *c (Fuel Clay MRxt [Water
44 Jacnr © y [ovdenary 1.9000E+60 [gres
45 Je4000.35¢ 1.4107E-04 1.5183£-08 3.3475€-08
| 46 |1001.50¢ M) 1.3374€-02 1.8278£-02 17223602 S.08728-82
47 Ja000.80¢ (C) 1.0630€-04 1.6183£-07 3.5416E-08
| 49 |23088 50c (M) 1.1999£.03 B.4234E-04 8.83405-04
49 [18031.80¢ (M) 4.7883E-08 1.0279%-08
50 {16032 $0c ($) 3.0026E-08 §.6303€-08
[ 57 |1000 s0c (30 20013604 s0M7E03| 72793803
52 }24000 80¢ (C1) 1.0841E-02 1.3771€03 .
53 120000 $0¢ (N]) €.67906-03 1.6701E-04 1.0049203
[ 54 }42000 50< (Mo) 34409604 17408804
[ 55 [7o14.50c o) 23537E04 30824808
56 J26000.55¢ (Fo) 30740602 1.430S€-02 18550602
57 §29000.50C (Cu) 0.0000€ +00 9.3378E-08 7.3333£-08
58 Jso1e 80C (0) €.9009E 02 $ 2084£-02 $.3047E02 3.M4ME02
59 Jez238.50C u23%) 4.8SE-00 9.7380E97
80 [s2738.80C (UZ38) 1.9383E-03 4.1309E-04
61 84239 $5C (Puzd¥) $.3254E04 11431604
62 [84240.50C (Pu240) 7.0820€-05 1.5159€-03
[ 83 J94241.50C (Pu241) 6.17S8E-08 1.3254£.08
64 ]11023.50¢ (Ne) $.TT126-08 4 BIEDS
65 ]13027.50c (A) § G4S0E-04 S.T$31E-04
66 $0c (Ca) 2.00636-04 1.848TE-04
67 ]19000.50c () 2 8305504 2 3085E-04
6 |22000.80¢ (71) 1.3800€04]  1.0848E04
69 jow 1.4$S0E-01 9 §97TE02 1.0061€-01 1.0031E-01
[T0fotume [ _20wecens S.0141E+08]  9.7822E408 4.9240€ +08
[ 71 |TOTAL Muts ctoy 7.8524E+08 WX Fuel /X mbd
[ 72 [TOTAL Mots clayewsier 1.2014€+07 24.00214578 2.0218E +00
73
| TA[SNF i oo mideie Volume Longth Radios " [Hoight of the seyment Cytinder Segmant Velene = value
75 [Fusi tayer 1.3018E 07 48170E402]  8.40006+0 . 34425401 QTRRES06| -89 §7484085
76 |Cay layer 481708+02] 9 4000E+01 111206002 7.0824£+08 17.10545293
77 Jworet loyer 4.8170E+02 9.4000€+01 1.8800£ 402 1.2016E407 o,
78 .
19
80




mix scenariol.xis
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Q R S T Y] : W X
81
82 R
83 29.8000% [of the LW suixt with DOE SNF water frastion 20.8000%
B84 huotope Fuel Cley xt (Watar
| 85 pacwr 10 Y y atrdonelty 1.08008 +00 jploe
| 80 Je4000.33¢ 1.4107E-04 1.5133E-08 1.52906-03
87 1001 $0c (H) 1.3374E-02 1.8I75E-02 1.7808E-02 S IT2EL2
88 §4000.50c (C) 1.8430€-04 1.5183E-07 20129E-08
89 J25085.50c (M) 1.19€-03 BATME-D4 S.2340E-04
90 J15031.50¢ (7 4780408 S.7673E-08
91 ]18032.50¢ (S) 3 0924E-08 2 T713E-08
92 {14000.50¢ (34 2.00136-04 90207E0I|  R.O4OEDS
93 }24000.50¢ (Cny 1.0R1E02 13033603
94 24000.50¢ (N) @ $790E-03 1.6701E-04 9.4M7E-04
95 }42000 $0c (Ma) §.1469€-04 9.7952£-08
| 86 Jrot4.90c ) 2.3837E-04 2.8200€-08
__9_7_ 26000 $5¢ (Fe) 3.4740E.02 1.4308€-02 1.7243E-02
98 J29000 80C (Cv) 0.0000E +00 $.3378E-08 8.2130E-08
99 [s018.50C (O) @ 9801E-02 $.2004E.02 8 4234E-02 3.34ME-02
100192233 $0C (U235) 4.536SE-08 8.4344E-07
[101]s2238 soc (U238) 19345600 2.329%€-0¢
102[s4239 35C (Pu239) $.3254E-04 $.4029€-08
103]94240.80C (Pu240) 7.0620E-05 8 490008
104]84241.80C (Pu241) S.17S4E-08 7A281E07
10511023 80c (Na) $.7772E-08 $.0820£-08
106/ 13027.50¢ (A1) 0.0490E-04 THOMEDL
107]20000.50¢ {Ca) 20M0604|  184TEN
108]19000.80c {K) 2.9398E-04 2.3060€-04
109{22000 s0c (T 1.3009€-04 12149604
110§sotat 1.4530E-01 9.8077E-02 1019301 1.0031E-01
111]voiume 2 DYME0S €.1430E 000 1.7483E+08 4.9240€ +08
112|TOTAL Mixte ciay T7.0524E+08 WX Fuel H/X it
113 TOTAL Mud® clay ewater 1.27810E 007 24.90214878 2.0781E 400
114
115]SNF In the middie Volume Length Radive Helght of the s Volurme = valus
116]Fust layer 1.2018E907 4.8170€+02 § 4000€ +09 3.$480£401 174836008  -87.53374387
117]Clay layer 4.8170E +02 9.4000E +01 1.1120€ +02 T.H824E 208 17.19585293 _
118]wotar yer 4.8170€+02 9.4000E+01 1.8900€ +02 1.2018E407 -
118 1
120




mix scenariod.xis BBADO0000-01717-0210-00033 REV 01 Attachment V1, Page 28 of 82
Q R S T Y] v w X
:
123 Lo
124 20.0000% [of the HLW mixt whh DOE SNF water rastion 20.0000% -~
125wotop: Fuel Cley Mixt [water
128 o stidenalty Y at/donsity 1.8000£+00 [gice
12784000 38¢_ 1.4107€04 LIIEDS] 13171608
128{1001.80¢ () 1.3374€02 3.8275E02 1.7088E-02 S007T2E02 -
129) $0c (C) 1.0030€-04 1.3183E-07 1.4023E-08
13025068 80c (hin) 11993603 $AIMED4 S.97T2SE04
131]15031.50¢ () 4.7085E-08 30OMELS
132|18032.300 ($) 3.0020€-08 2.8524E-00
13314000 80c (8) 8 8013£-04 9028703 5.34832-03
* [134]24000 s0c (Cn) 1.0M1E-02 9.0425E-04
13520000 s0c (N)) 6 6790£-03 1.8701E-04 7.1078E-04
13642000 $0c (Mo) $.1409€-04 - $.0028E-08
137]7014.50¢ (W) 23537E-04 1.9654E-03
136[26000 §5¢ (Fe) 3 $740€-02 14305602 1.8348E-02
13929000 $0C {Cu) 0 0000€ +00 9.33766-08 8.85T9E-08
1400018 50C (0) €.9001E-02 $.2084€-02 3.35642-02 I HUMEC2
141]92238 s0C (U235) 4.5345€-08 3181207
[142]8223 50C (U738) 19MSEDI 1.61706-04
_1_43 94239 $5C (Pu239) $.3254E-04 4.4480€-08
[ 14434240.50C (Pu240) 7.0820€-05 $.3960€-08
£ 94241.80C (Pu241) 8.1734E-08 §.1387E07
148{11023.50¢ (Ns) $.T712808 $.234E08
147]13027.50¢ (A 0.0400E-04¢ 7.02T8E-04
148]20000.80c (Ca) 2.0068E 04 1.8217€-04
149]19000.80c (K) 2.5305E-04 2 694004
150]22000.80¢ (T 1.3000€-0¢ 1.2854E-04
[ 151 o 1.4S$0€-01 8 SSTTEL2 1.0019E-01 1.0031E-01
152volume 2 0988E¢03 $.37TTTE+08 23UTE08 4 8240E +08
[153]TOTAL Minte cley 7.0924E 08 . WX Fuel WX ixt
_:_5; [TOTAL Mixte clayewstar 1.2018€407 24.90214578 20072¢ +00
156[SNF 1n the middle Valume Loagth Radive Height of the sepment Cylinder Bogment Volune  value
157[Fuel tayer 1.2816E+07 4.0170€+02 9.4000€ +01 4T121E+01 2II4TESO8| 48 87921948
158]Cley layer 4.8170E402 ¥ 4000 409 1.41206 402 TISME 08 17.19585293
155 fwater Leyer 4.0170€482 9 4000E +04 1.48006+02 1.2016E¢07 Y]
1
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181

.

191

200}
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201

203 -
204)

207|

2
2108
_2_1_1_‘
212
213
214
215

2ie] :
217
218
21
22|
221
222,
_2_22
224,
225

= .
2211 -
228

229 - d
2301
231

233

2357 "
238|
737

239
i




mix scenariol.xis . BBADOC000-01717-0210-00033 REV 01 Attachment V1, Page 31 of 62
z T aA AB AC 7D AE AF
1 o4 the HUW mixt with DOE SHF |water Sraction 30.0000%
"2 | Fuet Sy xt Water
3 | stidens ity ny xy 1.0000 480 [gice
4 12344E04] 13283808 1.2344E-04
1S 20062E02] 24349602 2.0082€-82 6 8472602 .
8 14351604]  1.3203E07 1.4331ED4
7 1.04MEDI|  4.74S3E04 1.0400€03
8 4.1899E-08 | 0 CO00ES08 41889608
(9 | Z7080E-08]  0.0000E+00] _ 2.7000€03
[0 7I012604]  T.0001E03| _ 7.TO12E04
(11| # 4980£03] _0.0000€+00 9.4800603
112 §842E03] 1816804 8 5442503
93 )« 74203£-04] _ 0.0000€+00 TAZIEO4
4| 20395E-04] _0.0000€900 2050504
15 33ME0Z]  VasMTECT INenEs
168 0 O000E +00 $.1704E-08 0.0000€ +00
77 | S 8254602 4 9783602 s 8230502 IMMED2
18 3.0693E-08 3 03E00
19 ] 143603 104350
20 [94230 s5C (Pu239) S ISITEOL 4RSITECL
21 {94200 50C (Puze0y X )
[22 fes241.80¢ (P $ 403TE08 8.4037E08
23 {11023 80c (a) - $.0830608] _ 0.0000E+00
24 |13027.50c A) 786345 04] 0 COCOE+00
25 20000 80c (Ca) 1EI4TED4 0.0000€ +00
26 {19000 802 (1 ZOTI0E-04| 0 000CE+00
27 [22000.30c (T 1.2083E-04 ©.0000€ +00
28 ol 1.39832-01 9 8519€-02 1.396SE-01 1.0031E-01
20 fvolume 2.3988£408] 8 TTOOC 08 2.I9NE 08 3.704SE+08
| 30 JTOTAL Mixte clay 8 0190E 08 HX Fusl : H/X it
[31 [10TAL iante cleyewater 1.2818E+07 a2neTe 238508 +00
2
33 |$MF In the middle Vohane Longth Radive Holgh of the segment __[Cylinder Segment Vohume x vakia
1T 1.2016E+07] 4 61706402 9.4000€ ¢01 9.4108€+00 2.I9E S 8480838415
[35 {Clay teyer 4 01706+02| 9 40006401 134848402 9 0TRE0S 3003832017
35 jweter layer 4 0170€ +02 §.4000€ +01 1.8800€ +02 1.2818€ 007 ol
a7
38
39 1
40
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Y 2 { AA AB AC AE AF
41 |
42 10.0000% |of !he HLW mixt with DOE 360 water fraction 30.0000% Mixt With
[ 43 fisotope A Pusl Cloy Mt [Woter Mtxt wio fogd 10000 +00
44 lwcwr 10 wtidaneity oy 1.90008 490 [g/ee pelpd
E js4000.35¢ 14804 13283808 27541508 0.0000€ +00 ©.0000€ +00
| 46 J1001.80¢ ) - 20002802]  24300€02 2.U4E-02 S.IM2E-02 23429602 2.3429€.02
[ 47 Joooo.s0c (C) 14389E04] 1328207 3139E-08 3 1330€-05 3.9338E-06
48 J2s068 80c (M) 1.0ES]|  47408E04| . §9003ED4 §.9006-54 [
| 49 ]15031.80¢ () 4.1899E-06|  ©.0000€ +00 0.9539¢-08 L9908 § 9539E-08
50 116032 80¢ (S) 2.7080E-05|  0.0000E+00 $ SOSTE-O8 $.3087€-08 8.9087E-08
E 14000.80c ($:) 7.7012804|  7.8001E-29 6.3496£-03 $.3096€-03 [
52 124000.50c {C) $4080E-03| 0 DOCOE 00 2 6342E-53 2.0362€-03 2.0M26-03
53 §20000 $0¢ (N §0442803) 14014804 1.3603E-09 1.3693£.03 1.3693£-03 )
54 142000.50¢ (Mo) 7.1285E04] 0 000OE+00 1.5302€-04 1.8302€-04 1.8302E-04
55 7014.50c (V) 2050SE04|  ©.0000E+00 44200806 4.4200£08 4.4208E-08
50 128000.55¢ (Fe) 130MEL2] 12517602 1.7908E-02 1.7108€-02 1.7100E-02
57 [29000.80C (Cu) 0 O000E +00 §.1704E-08 S.4106E-08 0.4188E08 € 4168E-08
58 |8218 50C (0) $230E02]  4.0783E-02 $.3081E-02 3.4E-02 2742602 $.3081E-02
59 192233.80C (U235) I3.9095E 08 A3207E-D7 8.320TE0? 8.8207E-07
60 (92238 50C (U238) 1.8MSE-03 3.6373E-04 3.8373E-04 3.8I7TIE-04
61 04239 $5C (Pu230) 40597204 1.0002€-04 1.0002€-04 1.00028-04
62 [94240.50C (Pu240) 6.1T92E-08 1.32048-08 1.3264E-08 1.3204E-0%
83 Jsd241.80C (Pu241) 8§ 4037E-08 1.1590E-04 1.1$98E-08 1.1589€-06
64 ]11023.50c (Na) $.05506-08 3.9409E08 3.9699€-08 3.9690E-05
| 85 |13027.80c (A 7S484E04 £.54406-04 $.9440€-04 § B4406-04
| 66 120000.80¢ {Ca) 1.8UTE04 1.4400€-04 1.4400€-04 1.4409€-04
[ 67 J19000.802 10 2 8720604 20199€-04 20199E-04 2 0109€-04
68 [22000.80¢ (T) 1.2083E-04 9.4093E-06 94083808 9 4093€-08
[ 69 foat 13988501 9 es19E02 1.0582€-01 1.0031E-01 8 01ME02 1.0679€-01
70 Jvolume 239906403 | 7.9019E+08 1.1100€ 408 3.TOSSE *08
| 71 JTOTAL ixte clay § 0198E +08 WX Fued WX mixt
72 [TOTAL Mixte cleyswster 1.2016E+07 4200939278 2.7503E 00
73
Euun-mmmu Volume - Longth Radive Meight of the segy Y Sopment Volume X vaiue
| 75 Jruei layer 1.2016E40T| 4 8170E402 9.4000€ +01 26TTIES04 1.1180€ 908 57.22684247
| 76 [Clay loywr 4 $1T0E+02 9.4000€ +01 1.2484€+02 9.0108E +08 30.8393217
[77 fwstortarer ARIT0E02| 04000401 1.8800€ 402 1.2818E 007 "o ”
78
79 1
) —




mix scenaricd.xls BBAO00000-017 17-0210-00033 REV 01 ' Attachment V1, Page 33 of 62

Y Z AA AB AC AD AE AF

81
a2
[X] 28.0000% (of the HLW mixt with DOE SNF fraction 30.0000%
84 [ieetope . Fuel iCley Mixt [Weter
85 jucar v y Rty Ry 1.0000K+00 |g/ce
88 fss0003%c | _ $.2344E-04 1.3283E-08 1.0010€-08
E 1001.80¢ (M) 2.00026-02)  2.4349€-82 23834802 [
il; sccasoc(c) | 1.43418-04 1.32888-07 11012808
89 [25085.30c (Mn) 1.0499€-03 4.7435E-04 $.437T2E-04
| 90 |18031.802 () 4.V09E-08| 0.0000€ +00 $.0378E-08
91 |10032.80c (S) ‘ 2.7080€-08 | ©.0000 +00 32538200
92 |14000.50c (S} 7.7012604|  7.0001€-03 7.0428£-03
93 J24000 s0c (Cn 94860€-03|  0.0000€+00 1.14068-03
D4 |28000.50¢ (N) §.0442603|  1.4614E04 83123804
95 142000 $0c (Mo) 7.12886-04| 0 0000E 400 B.I708E-08
96 [7014.50c (N) : 2.0805€-04| _ 0.0000€+00 24702£-03
[ 97 120000.85¢ (Fe) a3ssse02|  tas17e02 1.5087-02
838 129000.80C (Cv) 0 0000E+00|  8.1704€-08 7.A031E-08
99 {8018 $0C (0) 08258502 49783602 5.H17E02 3I4MED2
[100]92233.50¢ (v23%) 3.0603E08 aTTeEQT
101]92238.50C U2M) 1.8045E-03 20373604
102]94239.85C (Pu23®) 4.8S97EO4 5.802$E-08
10394240.80C (Pu240) S 1T92E-08 TASE-08
104]94241.80C (Pu2dat) $ 4037E-08 BAITOEOT
105{11023.80c (Ma) . ’ § 0330E-08 & MTIEDS *
106]13027.80c (A 75088504 © 0388504
107, .$0c (Ca) 18704 1.0141E-04
108]19000.80c 0Q 2 $TI06-04 2.28288-04
109 .50 (1) * 1.2083E-04 1.0830€-04
110}ow 1.380SE01] B ES19E-L2 1.01735-01 1.0031€-01
111 ]vohame 239%E+05|  7.0239€+08 1.9963€+08 S.7943E+08
112|TOTAL Mixty ey 9 0198E+08 WX Fuel H/X it
113[TOTAL Mixte clayswater 1.2816E+07 4288930278 2.T978E+00
v’—‘-‘1
115{SNF 1n the middle [Volume Langth Radius Helght of the Sogmont Vehune X value
1.2810E+07]  4.8170€002 9.4000€ +01 4 0038E+01 1.9930E +08 ~£3.904858593
4.8170E 402 9.4000E 401 1.2484E 402 9.0196E+08 30.83932417 .
4.0170E+02 # 4000401 1.8800€ ¢82 1.2818E+07 - .
]




mix scenario3.xls BBAD00000-017 17-0210-00033 REV 01 Attachment V1, Page 34 of 62

Z AA AB AC AD AE AF
of the HLW mixt with DOE SNF [water frestion 30.0000%
Fuetl Cley Mixt [Waker
stideneity y Ry 1.5000E+80 |g/ea
1794604 | 13283808 1.1823E08
20082602)  24Mef-2 2.3091E-02 $.08T2E-02
1.4381E04] 13285807 12772808
1.0409E03]  4.7489E-04 $.22$9€-04
131]18031.80¢ ) 4.9899E-05|  0.0000€ +00 3.4908E-08
132] 14032 80 (S) 27080E03}  0.0000€+00 22504508
133114000 $0¢ (S 7.70126-04|  7.00mE-03 7.304TE03
13424000 50¢ (CA 9 4080E-B3 | 0 0000E +00 7.9209€-04
135 .50¢ (N) BOA2EDI| 1481404 $.21838-04
13642000.50¢ (o) 7A285E-04|  0.0000€+00 §.9524E038
137]7014.50¢ (N) 20S95E-04] 0 OO0OE +00 1.719TELS
138]28000.85¢ (Fe) 3 3090€-02 12817602 1.4302€-02 el
138]29000 $0C (Cu) 0.0000€ +00 8.1704€-08 7.48425-08
ﬁ 8018.50C {O) $.5256E-02| 4 9TSIED2 §.1048E-02 3.3436E-02
| 14 1]e2238 $0C (Un3S) 39493608 3.3168E07
142]92238 $0C (U239) 1.4045€-03 1A U4
[143]54230 35C (Puzan) 4 ISITED 3.6900E 03
144]84240.50C (Pu240) 61792605 . 5.1504E08
| 145]04241.50C Pu24t) $.4037E-08 43122607
148]11023.80¢ (Ne) §.0430€-08 4.8329E08
147]13027.80¢ (A) 7.8688E-04 6.8368E-04
148| 30¢ (Ca) 1.8M47E-04 1.8815E-04
149] 18000 50c 19 2.5T20E-04 2.3573E-04
150} 22000 $0¢ (1) 1.2083E-04 1.4074E-04
151 frowl 13905601  sesmEL2 1.0014E-01 1.0631E-01
[152]vohume 2.399E+05|  .1439E508 2 0739€+08 3.7045E+08
[153)rotaLsmteany | woimEws WX Fusl WX
154[TOTAL Mate cleyewater | 1.2018E407 420893927 2.0183E+00
158]SNF In the middle Volume Longth Redive Helght of the sepment [Cylinder Sogment Vohune & value
157 }Fust leyer 1.20188+071  4.0170E402 § 4000E +01 5.4821E+01 2.6739E +08 «42.97944507
158 Clay teyer 4 01706402 9.4000€+01 1.2404E 902 9 0198£+08 30 $3832917
158 woter loyer 4.8170€+02 9.4000€ ¢01 1.8800€ +02 1.2810E 07 ™
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scenariod.xis

Attachment V1, Page 37 of 62

mix BBADO0000-01717-0210-00033 REV 01 .
AG AH 1 Al AJ AK AL AM AN
__1_ 9.0000% |of the HLW mixt with DOE SNF water fraction 40.0000%
2 Yestape Puel Clay ] [Weter
3 {sacnr © e My ity Jat/donery 1.0000K +08 [gr0e
| 4 Jeso0a3sc 1.0381E-04 1.1347E-08 1.0881E-04
S $1001.80¢c (H) 2 8749E-02 3.04E-02 28743E-2 € SI72E-02
6 16000.50c (C) - 1.4T2E-04 1.AM7E07 1.4T2E04
"7 5088 50c pam) § T0E04 COSTEEOL 89990504
8 §15031.80c () 3.50132-05 0.0000£ 400 33013805
9 §16032.80¢ (8) 2.3183£-08 ©.0000€ 08 2.3103£-08
L& 1400Q $0c (S @ 8010€-04 S.T718E-0) 8.00106-04
11 {24000 80¢ (Cn 8.9309€-03 © DO0OE +00 8.1309E-03
12 J28000.$0¢ (M) § 0083E-03 1.252¢E-04 $ 00SIE-03
13 42000 80 (Mo} § 1102804 © 0000€ +00 8.1102€-04
14 J7ora soc 00 1.7853E-04 0.0000E +00 1.7653E-04
15 §26000 $5¢ (Fe) 2.9055E-02 1.0729€-02 2 9055E-02
_1& [20000.80C (Cu) © DO00E 00 7.0032€-08 ©.0000€ +00
[ 17 Js016.50C (0) 6.0710€-02 4.742E-02 0.0740€-02 3. MME02
" 18 je2238 s0C (U23S) 3.4024E-08 3.4024E-08
19 §92238.50C (U233} 1.4524E-03 1.43248-03
| 20 #4230 55C (Pu2y9) 3.04E-04 39041604
21 194240.80C (Pu240) §.2085E-08 §.2985E-08
22 [94241.80C (Pu241) 4.6117E-08 4 8I17E08
23 J11023 80c (Ne) 4.3329E-08 ©.0000€ +00
24 J13027 80c (A) S.48T4ED4 8.0000€ +00
| 23 120000 $0c (Ca) 1.6726E-04 0.0000€ +00
_22_ 19000 80c (K) 2.20488-04 0.0000€ +00
27 [22000.80c (T} 1.0357E-04 0.0000€ +00
_gg. otal 1.3420€-01 9.70806-02 1.3420€-01 1.0631E-01
[ 29 fvolume 2.7947E 408 1.0M43E+07 2.798TE+08 2.2932E 08
| 30 JTOTAL Mats ctay 1.0523E+07 KX Fual H/X bt
_3_1_ [TOTAL Maxte ciayswatar 1.2016E+07 8.405T207 3.1400€ +00
N2
33 {4WF in the midate [vokume Longth Radie Height of the yiiader 8. Velume  voloe -
34 [Fuet layer 1.2018E007 4.8170€+02 9.4000E 401 1.0441E+01 2.TH7E 008 &3 591
_g Clay teyer 4.8170€+02 8.4000€+01 14385E+02 1.0423E «07 40.85%0
36 pwater tyer 4 8170E+02 9.40008 +01 1.8800E+02 1.28188 w07 $4.0000
3
2
39 _ 1
40




mix scenaricd.xis BBADO0000-01717-0210-00033 REV 01 Attschment V1, Page 38 of 62
AG AH | Al A AX AM AN
41 ]
42 18.0000% |of he NLW mixt with DOE SXP waler fraction 40.9000%
43 Jectope o s+ [Pust Cley Mixt Water
44 jucwr 1© y s¥donaity 1.0000£+08 |gree
45 64000.35c 1.0601£-04 1.1387€-08 23008208
48 |1001.80¢ () 26749602 3.0424E-02 2.9435£-02 6.6472€-02
47 J4000.500 (C) 1.4726-04 1.1347€-07 28342E-08
| 48 |23083.80c (n) 89990604 COATOEDN S.1201E04
49 [18031.80¢ (P) 3.80136-03 ©.0000€ +00 7.7000E-08
50 {18032 80c (3) 23193608 ©.0000€ 400 4978908
51 ]14000.80¢ {S)) 8.6010£-04 4.7713£-03 [
52 $0¢ (Cn) 9.1300€-03 ©0.0000€ +00 1.7483E-03
83 |23000 $0c (N)) £ CO83E-03 1.2526E-0¢ 1.17342-03
54 }42000.80c (Mo) 6.1102€-04 © ODO0OE +00 1.3116€-04
55 |7014 80c (N) 1.7653E-04 0 0000 +00 3.7033£.-08
56 28000 $5¢ (Fe) ' 2 9088£-02 1.0729E-02 1.4803£-02
§7 129000.80C (Cu) 0.0000€ +00 7.0032E-08 S.4999E-08
| 58 Jso1s.80C (0) ¢ 0710€-02 4.74228-82 $.0274€-02 3.3436E-02
59 Js2xas soC (U238) 3.4024E-08 7.3038£-07
| 60 [42230 $0C (U230) 1.4824E-03 L1ITTE04
61 Juazan 55C (Pu239) 3.9941E.-04 S.STISE-03
82 [84240.80C (Pu240) §.2965€-06 1.1389E-08
63 Jo4241.50C (Pu241) 4.817E-08 09423607
64 11023.80c (Ns) 4.3I9E08 3.4028E-08
65 §13827.80¢ () . 4874E-04 $.0040E-04
[68 J20000.50¢ (C) eT2eE 0 LDIE
67 [19000.50c (X} 2.2048E-04 1.TIUEDL
68 }22000.80c (T1) 1.03$TE-04 8.1337E-08
| €8 Jrowt 1.3420€-01 9.7000E-02 1.0303€-01 1.0031E-01
| 70 Jvotume 2.T907E+08 821992408 1.3043E 08 22832E+08
| 71 [TOTAL Midtoclay 1.0523E 07 L JWX Fuat HAX bt
| 72 [TOTAL Mixte claysweter 1.2818€+07 04.40872207|  3.47882+00 —
73
[ T4 |sW in the middie _ _ |Votume Longth Ragive [Meight of the eoy Y Votume % valve
75 |Fuel syer 1.2018E 007 4 $170€402 9 4000E 401 29T78E 01 1.3043E¢08 | 84.22410190
| 76 JCuy layer 481706002 9 40008401 1.4388E +02 1.0823E+07] 49 83302608
[ 77 fwater layer 4 8170€+02 9.40008 +01 1.0800€ #02 1.2810E 407 [
78
79 ]
80




Wﬁﬂ-&‘lm REV 01

mix scenariod.xls Attachment V1, Page 39 of 62
AG AM Ad AK AL AM AN
81
a2
83 20.8000% |of the HLW mist with DOE SNF | water frastion 40.0000%
84 leotope Fuel Clay Mt [Weter
85 Jucwe 1© ty |stidonsiy 180008 +0¢ [glos
[ 68 Josoca.35c 1.0881E-04 " 1.13478-08 1.37E-08 -
87 ]1001.80¢ (H) 28749602 JOIMEC2 2.9902£-82 S8ITEL2
| 68 Joocasoc(c) _ $.2472€-04 1.1387E07 1.50002-06 e
89 |23035.30¢ (M) S 990604 4 STSEDL 40005204 -
90 [15031.80¢< (P) 3.5913E-08 0.0000€ +00 4.3100€-08 -
91 [1s02s0ecs) | 23iesees 0.0000€ «00 27000508 ~
92 |14000.80c {S1) € 8010604 € 718603 S.0347E-03
93 .80¢ (CH) 8.93006-03 9 DOCOE +00 9 TT9E-04
94 20000 s0c (M) § DOSIE-0I 12528804 TA2IE04 | .
95 142000.40c (Mo) $.4102€-04 0.00008 +03 TIA84E-08
| 96 {7014 s0c (V) 17683804 0.0000€ +00 2124808 .
97 [20000.85¢ (Fo) 2 9058€-02 1.0T29€-02 1.3932€-02
| £8 29000 soc (Cud © 0000E +00 7.0032€-08 $.16122-08 D e
99 9018 50C (0) § 0710E-02 47422802 4.9020€-02 33436802
100§82235.80C (U238) 3.40ME-08 4 DOOSE-0?
01]92218.80C (U2M) 14EME 1.7483E-04
02[sazr0 85c (Prarw) 3.944E-04 4.0077€-08
03]94240.80C (Pu240) $.298SE-08 8.3031E-08
104]04241.50C (Pu241) 4.8317E-08 8.8488€-07
105]11023 $0c (Na) 4.3329€-05 3.0119€-08
108]13027.50¢c (A) S.4874E-04 $.TOT4E-04
10720000.50¢ (Ca} 1.§728E-04 1.3835E-04
108}19000 $0¢ 0O 33048E-04 19305804
108}22000.50¢ (T 1.035TE-04 9.1116E08
110} 1.3420€-01 9.7060€-62 1.01532£-01 1.0031€-01
131 volume 2.7997€+0% §.9MSE+08 2.3704€ +08 220328408
112|TOTAL Mot doy 1.057EH? WX Fusl /X vt .
113 TOTAL Muxte claysweter 120168407 0040572207 |  3.5196E+00
114
[T15]557 tn the mideie Volume Length Radive Holght of the segs y Velume X volue
116}Fusl layer 1.2016€+07 481706402 9.4000€ +01 4.4625E 401 23206408 |  <49.37$33088 )
117]Clay layer 4.01T0E 02 9.4000€ +01 1.4388E+02 1.08236+07| 49
118]woter loyer 4.0170E+02 9.4000E +01 1.8000F +02 1.2018E407 )
119 ]
120




mix scenariod xis BBAD00000-01717-0210-00033 REV 01 Altachment V1, Page 40 of 82
AG AN Al A AK AL AM AN
(L]
122]
12} Lo
124 30.0000% |of the HLW mixt with DOE SNF fwetor rastien 40.9000%
1251tsetope Fuel Cley Mixt Water .
126 P I y sidoneity 1.00008+00 [pree
127]84000.38¢ 1.0301E-04 1.1387€-08 9.0706E-08
128}1001.80c (H) 28749802 3.0AME02 SOITE-02 & BS72£-02
129 $0c(C) 1472804 11347207 1.0$19€-08
130]23065.30¢ (Ma) §.9900E-04 4.0678E-04 4 ATME-D4
[131]18031.50¢ () 33913605 0.0000€ +00 2.9963E-08
132]16032.$0¢ (3) 23195608 0.0000€ +00 1.5380E-08 ’
Ls_:)d 14000.30¢ (37 8 8010€-04 S.TT188-03 $.2812€-03
134]24000 $0¢ {Cn 3.1300€-03 0 0000E +00 .7984E-04
135]28000 80c (N) § 0083E-03 12529604 §.33088-04
136]42000.80¢ (Mo) €.1102€-04 0.0000€ +00 $.9621E-08
137}7014.50c (N) 1.T0S3E-04 0 0000€ +00 1.47406-08
138]20000 85¢ (Fe) 2.9088E-02 1.0723£-02 1.22$0E-02
139{29000 50C (Cv) 0.0000€ 400 7.0032€-08 8.418S£-08
140}8018.80C (O) $.07106-02 4.7422802 4 8832E-02 3.3438E-02
| 14 1]92238.50C (U233 3.4024E-08 28411207 .
142]92238 S0C (U239) 1.4524E-03 1.2128E-04
14304239 $5C (Punle) .IMIE-O4 3.33518-08
144184240 $0C (Pu240) $.294SE-05 4.4226£-00
4241.50C (Pud1)__ 4.8317E-08 3 MIE07
11023 $0c (Ns) 4.3323E-05 3.9711E-08
13027.80c (A) $.4874E04 § MSTE-04
20000.50¢ (Ca) 1.57268-04 1.44136-04
[149] 19000 50¢ ) 2.2046E-04 2 0208E-04
150]22000.80< (T 1.035T€-04 9.4820€-05
151fow 1.M20€-01 9 7080€-02 1.00186-01 1.0031E-01
152]votume e 2THTE0S 1.1702E+08 3.3529€+08 2.7832E4+08
Lﬁ*r_q[g!m_o  clay 1052407 WX Fusl WX it
154] TOTAL Muts clay vwaler 128186407 66.40572207|  3.8384E+00
155 : :
156]SNE In the middie Volume Longth Radiue Holght of the segment Cylinder Bogment Velume % value
157[F uet loyer 1.2818E+07 4 8170€¢02 9 4000€ +01 $.7052€+01 3.352E+08 | .34 10813018
158[Cloy leyer 461708402 9.4000€ 409 1.4345E 902 $.0823€407] 49
150 leyer 4.8170€+02 9.4000E+01 1.8800E 82 1.2818E407 [
180]
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mix scenariod.xts

BBAD00000-01717-0210-00033 REV 01

Attachment V1, Page 42 of 62
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mix scenariod.xds BBAD00000-01717-0210-00033 REV 01
.
AO AP ) AQ AR AS AT AU
0.0000% {0 s HLW mint with DOE B8P | wetnr frecion 88.7380% |mixt wie Od P mixt wio Od
2 Postope Fusk Cloy - [ater
3 jucwe o + o v jatdanely |atidonalty 1.0000€+00
4 Je4000.38¢ 8.8574E-08 0.3400E07]  A80T4EN8 ©.0000€+00 0.0000€ +00
5 11001.80¢ (N} 3.3828€-02 sesee0z]| e 8072602 3.3928E-02 13020E-02
8 Je000.80c (C} 1.0M41E-04 9.3490€-00 1.02415-04 1.0241E-04 1.0241E-04
7 Jis088.50c i) T3838E04 33300604]  Tasmatoe 73000E 04 7300E 04
B J1s031.50¢ (P) 2 MSTELDS 0.00008400]  2.94572-08 2 3407809 2.9407E-08
9 ]18032.50¢ (3) © 1.90448-08 0.0000€ +00 1.9044-08 1.0044E-06 1.9044E-08
10 J14000.50¢ (S) B.4IMEDY $.8509€-03 54100604 §.4198E-04 $.4100E-04
11 24000.80¢ {c $.6780€-03 0.0000E+00{  §.6TSOE-03 § §760£-03 § S760E-03
12 28000 $0c (N} 4.1130€-03 1 0285604 4.1130€-03 41130603 4.11306-03
13 }42000.80¢ (Mo} § 0169£-04 © DOOOE +00 5.0160£-04 $.0160€-04 5 0180E-04
14 17014.50¢ (N) 1.4404E-04 ©.0000€ +00 1.4404E-D4 1.4494E-04 1.44ME-D4
15 120000 $5¢ (Fo) 2.3856E-02 0.8000€-03 2 3088502 0.0000€ +00 2 J434E-02
18 }29000 $0C (Cu) © 0000E 400 $.7501E-08| 0 6000€+00 0 000OE +00 0.0000€ +00
117 Jeors ¢ 10) §.5030E-02 4.4320E02]  6.8330E-02 334002 20048802 § $8306-02
18 92238 $0C (U238) 2.7938E-08 2.7534E-08 2750E-08 2 79365-08
19 jo2238 30C (U239) 1.1825E-0) 1.1925E-03 1.1028E-03 1.1028E8-03
20 j84230.85C (Pu2d9) IITHED4 3.ITHE-04 3.ITME-04 S.ITME-04
21 (84240 50C (Pu240) 4.484E-D6 4.3400E-08 4. 3488500 4. 3485503
22 [94241.50C (Pu41) 3.8030€-08 3.8030€-08 3.9030E08] . 3.0030E08
23 111021.50¢ (Na) 3.SSTSE-0S|  8.0000€ «00 © 0000€ 400 0.0000€ +00
24 [13027.50¢ (N) $.32888-04]  ©.0000€+00 © 0000E+00 0.0000E +00
25 20000.80c (Ca) 1.2912€-04|  0.0000€+00 ©.0000€+00 © 0000E +00
26 |19000.80¢ () 1.0101€-04]  0.0000€+00 0.0000€+00 0.0000€ +60
27 [22000.40¢ (T} #0037E-081  0.0000€408 0.0000E+00 0.0000€ +00
28 hotat 1.2014E-01 9.78412-02 1.28146-01 1.0031E-01 8 M11E-02 1.2808E 01
29 jvolume 3.4009€ 403 124TSECT] 340096408 «3.8ST7E-07
30 JTOTAL Mod+ cisy 1.2618E+07 H/X Fuel HX mba
31 JYOTAL Miste Clayowster 1.2816E+07 1025841083 3.08258+00}
32
33 JSNF In the middte Volume Longth Radiue Helght of the Cy Velume X value
34 [Fuattayer 1.2018E 407 4.81706402|  9.4000E401 1.$9ITE 01 3.4009€+08 | -02.07200447
3S JCrey leyer 48170602 9.4000E 404 1.8000 +02 128188407 L2
36 Jweter leyer 461706¢62]  9.4000€+01 1.8300€ +02 128186407 ™
37
38
38 )
40
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BBADO0000-01717-0210-00033 REV 01

mix scenariod xis
AO AP | AQ AR AY AU
|
42 19.0000% |of the HLW mixt with DOE SNF hemtor fraction $0.738I%
43 Jwetope Clay 3
A4 PaCNHP 1D ity 1.0000E+9¢ |p/ee
45 Jo4000.35¢ 8 8874E-08 0. 3408E-07 1.93822-08
48 [1001.80¢ ) 3IINEL2 3 00502 3 6290502 .8872€-02
A7 16000.80¢ (C) 1.0M1E04 S.MMNED8 2 2063E-06
48 [24045.50c (Mn) TI888E-04 ] 3.3398£-04 A I009E-D4
49 [18031.50¢ (P 2 MSTEOS 0.0000€ +00 0.3297E-08
50 |10032.50¢ (S) 1.0044E-05 0.0000E +00 4 0880E-08
51 ]14000.80c (S0 § 4199€-04 B.5699E-83 4.4828E-09
52 [24000.50¢ (Cn) & O780E-03 ©.0000€ +00 1.43306-03
53 128000.80¢ (N 4910603 1.0285E-04 9 $30SED4
54 }42000.80¢ (Mo) $.0180E-04 0 D000E +00 1.0763E04
55 [ro14.90¢ (N} 1.4484E-04 0.0000E 00 3 IHIELS
56 [20000.85¢ (Fe) 2.3856€-02 § SOSOE-03 1.2038E-02
57 S0C (Cv) 0.0000€ +00 §.75012-08 4 $138E-08
58 Je018 50C (0) 6.8830€-02 44920E02]  4.T202EL2 3. 3438E-02
59 [92236.80C (1123%) 2.7936£-08 S.0TEL?
60 192233.50C (U238) 1.19256-03 28598504
61 194239.55C (Pu239) 3.2TE-04 7.034E-08
62 {94240.50C (Pu240) 4.3488E-08 9.SME08
B3 [94241.8CC (Pu241) 3.5030€-08 8.1633E07
64 111023.80c (Na) 35576605 2.7939€-038
85 {13027.80c (A) 83268604  4.180E¢
68 120000.50¢ (Ca) 1.2912€-04 1.0140E-04
87 13000.80c (K) 1.8101E-04 1421604
68 J22000.80c (T 8.503TE-08 0T8NS
69 Jow 1.2014€-01 9.78418-02 1.0419€-01 1.0031E-01
fvotume 3.4000E+08 1.92288+07]  1.38038408 7.3442€500
[TOTAL Mats cley 1.2318E07 H/X Fusd WX mbt
[TOTAL Mods clayewster 1.2018E907 $02. 5840409 4.2010E +00
NF Ia the middie Votume Longth Ragiue Cy Volume % value)
£ uad loyer 1.2016E+07 46ITOEC02]  §.4000E01 3 413E+01 1.5885E +08 B9 96444378
tayer 46170E+02]  9.4000€40% 1.88006 402 1.2916E407 *
pwstar loyer 4.8170E+02|  9.4000€+01 1.8800€402 1.2016E407 [
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mix scenariod.xis

BBADC0000-01717-0210-00033 REV 01

AO AP AQ AR AS AT AU
81
182
8 20.0000% |of ko HLW mixt with DOE SNF frastion 99.7388%
84 Bestope Puel Crey Mt [Water
85 Jucwr 10 Ry Y {atrsonnity 1.0000€+08 [ploe .
84 Jésoc03sc 8 8474608 ] 04MEDT]  viaeseos
87 |1001.80¢ ) 3.3928E-02 3008E02) 36883502 6 sar2e-0
68 J4oc0.50¢ (<) 10241804 S34E08|  13omsEas
89 ]25083.80c (Mn) TIRIE-04 33WNE04|  3.m2e8E-04
& 18031.50¢ (P) 2 9437E-08 0.0000E +00 3 845$3E-08
91 J10032 30¢ (3) 1.9044€-03 0.0000€ +00 2 2896€-08
[92 ] 14000.80¢ (50 BAINED SNED)|  avsescsy
93 124000.80c (C1) $.4760£-03 0.D000E +00 8.0267ED4
94 {28000.50¢ (M) 41130603 1.029SE-04 $.8300E-04
95 |42000.80¢ (Mo) § 0169E-04 ©0.0000E+00|  6.0319€-08
96 J7014.80¢ (N) 1 A484E-D4 ©.0000€ +00 1.74ITE-08
97 §26000.85¢ (Fe) 2 3858E-02 8.5040E-03 1.0618€-02
58 }29000 $0C (Cu) 0.0000E +00 $.7301E-08 5.0688E-08
89 Jso1e.60C (0) § $0306-02 4.4920ED2|  4.6231€02 3.34388-02
100]92233.50C (U218) 27938E-08 3.3580E-07
101)92230.30C (U238) 19023609 1.4330E-D4
h'o? 94239.85C (Pu239) 3.ITMED4 S.9429€-08
[163]s4240.50¢ (Puze0) CMUEDS S2297E08
[ 104]34241.80C (P24 1) 3.0030€-08 4.STMEQT
105]11023.50c (N9) II576E-08 3.1299E-08
B3200E04] 40382604
: 12812€04]  4.1960€04
1.0101E-04 1.98238-04
S.S0ITE05| 74012208
1.2814€-01 9.7841€-02 1.0131E-01 1.0031E-01
3.4098E008 9 BA03E«08|  28341E008 7.3442€ +00
___130Esy H/X Fusl H/X mint
1.2918€+07 1024540490 4.2944£¢00
TIS|SRF In the miseie. [Vohume Langth [ Holght of the segment Cylingor Sopment Vohama % vabos
116Fvel layer 1.2816E+07 4.61706+02[  9.40008401 * $.$333E401 28341E+08] 4206748071
117]Clay yer 401706002  9.40008+01 1.8000€ 402 1.2018E 407 ™
118 fwoter layer 4 S1TOE«02]  9.40008¢+01 1.8800€ +02 1.3018E¢07 [Y)
19 1
120}

Attachment VI, Page 45 of 62




BBADO0000-01717-0210-00033 REV 01

AP AQ AR AS AT AU
of the LW mist with DOE SNF [weter fraction 54.7388%
Fuel [t [Water .
y |atidenaity 190008 408
8.8474E-08 9.3496€-07 5.11106-08
3.9028E 02 30044E42]  J0emEL? [
1 0241E-04 0.3496E-08 § OMTE-08
7.3688€-04 3.3396E-04 S.6TTIE-04
2 4ATE-DS 0.0000E¢00|  24s22E08} -
132]18032.50¢ (8) 1.9044€.05 0 DO0OE +00 1.8002E-08
133]14000 80c (S1) §.4109E-04 § $509€-03 8.1408€-03
134}24000 50¢ ¢Cr) 8 8780603 0 0000E +00 §.8744E-04
135 .80¢ {N) 4.1130E-0) VOTSEDA|  4I7TOEDA
138}42000.50¢ (Mo) § 0109E-04 0.0000€+00 4.102E03
137}7014 80c N} A4MEDL 0.0000€ +60 1.21036-08
138 83¢ (Fe) 2.3056£-02 §.8009€-03 1.0085E-02
139 $0C (Cu) ©0.0000€ +00 $.7501E-04 8.2700£-08
14018016 30C (O} § $830E-02 4.4920€-02 4.8831E-02 A I4WE02
141 $ 80C (U235) 2.79£-08 233TE07
142]92238 $OC [U238) 1.1925E-03 8 9577808
14394239 §5C (Pu239) 3ITMED4 2.7)83E-08
144]$4240.80C (Pu240) 4 4BIE-08 3.6313E-08
145]94241.50C (Pu241) 3 9030608 3.1TS8E07
148]11023 $0c (Ne) 3.85TSE-DS 3.2605E-06
147]13027.30¢ (A 83296E04| 48010604
148 .$0¢ (Ca) 12917604 118ME04] -
149]19000 80¢ (Q 1.0101E-04 1.83008-04
15022000 $0¢ (T $3037€08|  7.79ME08
.‘i‘.{".‘"‘--_ - . 1.2814€-01 STSA1E02]  1.0019E-01 1.0031E-01
152}volumne 3.4090E 408 A 73706408 | 4.0836E+08 7.3442E+00
E TOTAL Morte clay 1.2018€007 i /X bt
[ 154] TOTAL Muse clayvwater | 1.2818E407 102 $840498 4.3074E+00
Voleme Radlus Helght of the Veohame & value
1.2016E 407 4 8170E+02|  9.4000E+01 8.6836E¢01 4.00IESO8 | -27.160400612
4 0170E+02|  9.4000€401 1.88006402 1.2016£+07 [
4.01706002]  1.4000E¢01 188008202 | 1.2016E 407 [
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A 8 C D E F 1 G H ] J K L

i .. i
| 2 nematite forme a2 10.26 10000 of yeors ¢ O[*100 % of water lootal vehume $145800 o ot moss 238214

3 wee |

4 » 3892 [kot Nes| 602601 [sbom Vohane= SE+08 foc mess

5 Jwotapes [Atomic Mase MCNP 10 [Melex mass (g) doneltios (atfbar.cm) sVber.on 1mal is

6 |n 1.00782519 |1001.80¢ 04851] 0.306+04] 8.13E-8Y 6.1234E-00 28471.99

7 {c 12.01116 [8000.80¢ 0.0002] 2338e01] 190€-07 1.8079€-07

8 |o 13.994913 [8016.800 50.7993| 02eEe08] so7E82 §.87482-02

9 {He 22 9837707 [11023.50¢ 00781] 109€004] r.22¢08 72218605

10 N 26 $318388 | 13027.80¢ 9.1304] 298E¢08]  1.08E03 1.0812E-03

11 s 28 084 |14000.30¢ 11.093] 323E+08] 113602 1.9204€-02

12jca 40.08 /20000, 80¢ 0.2762{ $.0TE+0S| 2.62E-04 2 6210€-04

13 jx 39 10219000 Bac 0372 1.47E+08] 367E04 ’ 3 743E-04

14]n 47.8/22000.80¢ 0.1819] 0 CdEs0s| 173E04 17201604
| 15 Jun 84.9380503 |25083.80c 0.7144] 3.00E¢08| 6.78E04 $.77938-04
16 |Fe . £5.847 (26000 $8¢ 188420  1.028407] 1.79€-02 1780102

17 INi $4.71[29000.50¢ 022) 1.26E05] 2.00€04 2.0077E-04
[ 18 {cu 63.54 |28000.40¢ 0.0123] 7.67€¢03]  1.17E-08 1.4472€-08

19 |G4 1$7.25 /84000 3%¢ 0002] 3.05€+03] 1.90E-08 1.0979E-08

20 100] 23921400 0.00489478 § 4395E02 10t moles
21 .

3_2_3!!&' mees (5) _ [mumber doneitios (stbar.sm) [

3] [ 1{x04 Nos| @ 02E.01[avd em [Volumes 0lec mases
E H 1.00782319 1001.80¢ 200] 0.00E¢00] 0.00E+00 1molls
2510 13 994915 [8018.50¢ 100] 0.00E+00| 0.00€400 0 00E+00
26 0.00€+00] _ 0.00€400

27

28

29

30
XN
_&

X1
34§ - - J ) U S
35 .

% —_—t

37

33 [nematite forme st 10.26 1000¢ of years ¢ 0.251°100 % of weter * [sotal velume 6154533333 jec 40t moss 1048238.1

ET] | 4521048 994
40 pe 3 092 xon Nes| €.02E01[svhem [Voumes o€ +08 loc wass
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A 8 C [¢] E F ] 6 | H [] J K L

41 [wotopes Atomic Mases MCHP ID  [alole moss (8)  [number densities (sWhar.am) - |entercm Tmol s
[z 1.00782818 [1001,80¢ 64831 0.306004| 4MED 12988 MT1LOY
ac B 1201118 6000.80c 00002] 233001 142607 | vazeEor
(a2 )0 15.984918[2010.50¢ _ 89.793] e2eEe0a]  a2eE0? ATINEO2

a5ia - 229097707 | 11623 30¢ 00781| 149€v04|  S42608 - SAVIESS

ry N 20.901538 |13027.30¢ 11304] 2088e0s]  e11E04 L1092E04

rya 29.008 |14000.80c 11803 S33Ee08] 8 4aESI - )

a8 ca 40,08 20000 80c 03782 1.07Es08|  19TED4 1.985TED4
faoix 39.102|19000.80¢ 0.3072] 14TEv08|  2.7e€04 2ITE

50 n 47.8]22000 $0c 0.9019] B.44Ee04] 1.206-04 12I948E-04

51 [uin M 25038802 0.7164] 3.90€%08]  8.08E04 5 0845204
[52]re 86,047 [20000.35¢ W] 102E07]  LMER 13499602

83N $0.71[28000.80c 022 123E008] 1STEDM 13450604

54|cu 83.54]29000.80c 00123] 7.47E%03] 073608 87340608

85 |Ga 157,28 [84000.36¢ 0002] 303€+0)] 142608 TATHEDS

56 100| 23921400] 0.67117100 8.3710£-02 1ot ;noles

57

58 [water mese (g} |number densitios (stherem) Gonsity 1]
59 | 1[noA Nes| 6 02E-01|st0om IVolumes 2E+08 jec masse

60 (1 1.00782810 | 1001.50¢ 200]  1.13£008] 8 38£.03 tmd

81 {0 15.954913 [8016.50c 100]  9.10€+06] _4.10€03 S eE04
62 1026008 | 133602 .
63

64

65

68

[ 67 [homatite forma ot 10.2¢ 10008 of years 0.61400658 100 % of weter Frotal vohume 2TT e [wtmess | eTaLY
[68) . 121444430 | Max Vohume

69 . pe 3892kt Nes| 602601 fstt em T [Volumes 8E+04 [ce mass

70 Leoropes _ [Atomic Mass MCKP IO [Mole% mase (5] | mumber Senslties (stbar.cm) avber.om mal s
71 |n oo 100782818 |1001.80c | . - §4861] 8306004 28060 sanea| | [wesnm
A i 12.01118 /8000600 Go002]  239E401] 922608 $.2219E08 1 ’
(7316 " . 15954818 [9010.80c | _snes| zreecs 29a9rES?
EN; . 22 3097707 11013 80¢ DOT1]  189E+04| I SIEDS "7 3500908 -
75} i 26.9013388 113027.50¢ 1.1334] 2WEWOS| $25E04 $.283I7E-04
(6|5 28 088 14000.50¢ 1A anes| sarn 5 ABE0I

77 a 40.0820000.80¢ 027e2| 1076403 127E04 1.3TI5E04
[78 )% 39.102{19000.80¢ 0.3472] 147€%05|  179E04 17054804

80 47.9]22000 30 C1018] 844E/04]  833E08 5.3874E05

80 Jitn 349380803 25085 80c 07144 3006+05] 329E0¢ 32041604
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A B C [+] E F G H 1 J K L
81 jFe £5.847[20000.83¢ 10.0423] 1026607} 8 89€03 8.68848-03
(22w $4.71[29000.30¢ 022 1256+03] 101604 1.0144504
m|m= - 83.54]29000.50c 0.0123] 7.47E°83| S eTEDR SSTIRED8
(84 [oe 157.25 [64000.38¢ o002 20s£+03] o 2€EL? 9219607
= 100] 20071400| o oeston S.1206€02 ot makea
88
[ 37 [weter mase tg) (Wvar.om) doralty Y]
88 »” 1[50t Nes| 8026 01]stn em [Vohmmen Teosloc _  [mase-
(894~ . 1.007625 19 |1001.80¢ 300] 7288004] 3 aeE0) 1ol ls
90 jo 18 934915 [8016.50¢ 100] a77Ee0s| 172603 361E404
91 $.506+05|  §.18E03
92
5 -
“ .
95
96 |
97
D8 [homatite forme at 10.26 10006 of ysars ¢ 049353318 [*100 % of weder - total velume 12144443 91 | ot mass 30231934
Mex Volume 12016382.33
- pe 3.992|xgA Nos]  8.02£-01[s em [Vohumes SE+08 Jec maes
Atomic Mass MCHP D |Mole% maes [g)  |sumber densitivs (sthar.em) sVoar.cm 1ol s
1.00782819 [1001.50¢ 04851] 6.306404] 310603 19013502 963471.99
12.01115 [6000.50¢ 0.0002) 2.33E+01] $.00E-08 8 0044E-08
15 984913 s018.50¢ s8.79%] s.2efe08| 207€02 3.4978E-02
229807707 [11073.50¢ 0.0761) 1.69€+04] 38SEDS 3 8548E-08
26 9215389 [13027.30c 1.1304]  20e£s08]  $.47€04 $ 4710604
78,006 [14000 s0c 11893 3neeos] sriE 5.714E03
40 08 [20000.50¢ 0.782] 1.0TE+08|  1.33E-04 13204504
39.10219000.80¢ 0.3072] 1.4TE«CS]  1.04E04 1.8805E 04
47.8| 22000 80¢ 0.1818] - 0.04E«04] 0.T4E0S L.7IS4E03
$4.9380503 [2308$ $0c 0.7144] 3006405  3.43E-04 3.4308E04
$3.047 20000 85c 16.0429]  103€007]  903E0Y § 0489603
$0.71]28000.80¢ 0.22] 125£¢08]  1.08£04 1.05858-04
83.84|28000.50c 0.0123] 7.57E+03) $.01E04 § 9083£-08
157,25 (64000 35¢ 0002] 3.08£+03] 8 80E-07 9 0048E07
100] 23821400[ © 04sa23) T.2TMED2 1ot motes
mass {g) mumber denslties {st/bar.cm) [ denaity 1]
pe (1] No=| a02E0V enem | [Vokumes 8E+08 jac masse
1 00742519 ]1001.50¢ 200]  33eE+08]  tesE02] |IB 1 mol is
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A D 3 F G H ] K L
121jo 100] 200E+08| 8.2E-03 1.6TE+03
122] 3006408  2.48802

23] W .

124

12

1

127

12|

120]nematite forma at 10.2¢ 10000 of years ¢ 0.5[°10¢ % of woter [total velume 12291800 ot Mees 8328114

] |

131 Now| @ C2E01[svdom [Voiumes e mass

132}isotopes Mole% imass (g)  [umber dencllies (stbar.em) oar.om 1molls

133{H 04351 ©.30€04| J00E3 8.4084E-03 968471 88

134jc 0.0002] 2.33E+01]  9.49E-08 D.ANSEON
%o IwI] emeecs|  1me 3.0048E02

136{Na 0.0701] 1.69€+04| 301E-08 3.6107€-08

137|n 1.4304] 208E408| SUIEO4 §.4062E-04

138fsi 1.003] 323008 Se4E0 $.0479E-03

139]Ca 0782 10TE+03| 1.31E-04 1.3906E-04

140{K 0.3972] 147Es08] 1.04E04 18372604
1410 0.1818] 0 44Ee04| B 8IELS 8 §307E-08

142{Mn 0.7144| 3.00F¢05|  3.39E-04 3.3896E-04

143[Fe 18.0420] 1.02€007] 8.04E0Y 0.5403€-03

1448 022] 1.286408] 1.048-04 1.D430E-04
[1a5]cu 00123] 7.97E+03]  s0eEce 5.63606-08

146]a4 0002) 3.03E+03] 9.49€-07 0.438SE07

147 100] 23021400 | 0 04744738 §.2403E02 10l moles

148, -

149 water mess (9} Mties (stbar.cm) demiy 01
:@ —— e Ne= 8.02E-01[sth em [Volumes oc masse
[151]1 200] BGIE04| I MECD 1malls
152]0 100 seseets| 197E-00 3 41E004
153 _____ __ S.ASEe0S|  $.02E-0)

154
155
156
157|
158
i59] ]

160]
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A B [ 2] E F | G H [] J K L
e __ : ]
162{homatits forms st 16.24 10008 of years ¢ 0.45[°190 % of water [sotal vehume £1174362.04 Joc ot mass 80352388
163, one I
164 o= 1882kt o= s.02¢01(ar0m TValumes SE+08 foc vy
165|motopes [Asomis Mase pcKr 10 [Melen maos {g)  |wumber donshies {athar.cm) avber.erm 1ol s
168|n 1.00782819 |1001.800 6.4881] 6.30£+04{ 1ITEDY 3.1063E-02 : 988471.90
167]c 12.01118 [6000.80¢ 0.0002] 233E+01] 1.04ELY 1.0438£-07
168]o 15.954915 [0018.50¢c S9.7T983]| 9.20Ee08]| 312602 4.8083E-02
165]Na 22.9897707 | 11023.50¢ COTE1| $.09E+04| J97E06 S.9T13E-06
170ja 26.9615389 [13027.80¢ $.9304| 288E005| 895604 §.9482E-04
171]s 28.088 | 14000.50c 11093 3.232408| s.21E-03 8.2072€-03
172]ca 40.04 |20000.80¢ 0.2782| 1.07TE«0S|  1.44E-04 . 1.441SE-D4
173|x 3% 102 19000.50¢ ©.3872| 14TE«0S] 202604 2.02006-04
174in 47.9]22000.800 0.1818] S.44Ee0¢] P asEDS 8 4937E-08
175{Mn $4.8380603 [25088.80¢ OTH4]  300E+08) 3TEO4 ] 3.7208E-04
176{%¢ $5.847 | 26000.55¢ 18M428|  1.028+07] 9 0IE03 § IMSE-0
177N $8.71/28000.600 022) 1238+08] 9.93E-04 . 19482604
178|Cu $3.84[29000.50¢ 0.0123| T7STE+03| B4EDS S.4190E-08
179]Ga 137.28 |84000.38¢ 0002] 3.08£+03] 1.04E-08 1.0434E-08
180] 100] 23821400 0 05219213 9.3724£-02 1ot moles
[181]
182| water mess (5)  fnumber densities {stber.om) 1
10_3. p* 1)xgA Nes|  8.02E-01[ath em [Volumes SE+08 fec nases
184]n 1.00782518 | 1001.800 200] S83Es08| 2.77E02 1 ol s
185]o 13 934915 {8016.50¢ 00| 447Es08| 1.38E02 2.79E+03
186] $03E+08| 496602
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M N [ Q R S T U v

1

2 |t denay  {0.003 SNF I the middte [Votame  [Langth  [Radkus  [Meight of e segment | Cyinder Segment Volume  value

3 [namawe forme 3.765 1000y [12810382 1.7 [ 90 97757708 8145000 |  -3.022377341

74 | 230214 g FITF SNF of a1y [ 9201343871 531334008 |  +1.088310280

BT hotal 0145500

€ |motes FFTF SNF 25% weter [ 4917 [ §1.55081742 8300070473 |  8.as1382502

7 6312550

| 8 ] FFTF SNF 50% watar 200630 8 1.7 [ 94.84834088 S481800200]  0.048040854

[ 6385881

10 FFTF SNF 75% water 39978 401.7 i 96.72144818 SI17838418|  4.72144017¢

11 4385478

12

13

14

(15 ]

16|

[17]

18]

19

20| esseri.0900

2]

22

23 oo

24 1.80€+01

zinnhdhzo

[26]

27

PE_

29

30

31

1

53] = :

34

35

36 —em . —

7

38 Jiot donamy | 0.1279192 SNF in the middie Vohane [Length  [Radus  |Height of the segment  |Cyder Segment Voume X value

30 [nemathe forme 3.788 1000s y | 12816382 417 [T 1 114740842 9194533333 ]  20.74884198

40 2392149 FFTF SNF 187584 8 4417 [ 118 7391548 $382517.04] 2273918452
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M

Q

T

»
-

24 70014642

E

F
(%

jmcles

3382$17.834

b3

F
"

1025348 081

1024318 887

1.80€ +01

mole of K20

ot density

0.053300¢

BNF n the middie

of e segment

|Cytnser Sagment Volurme

X vl

fhomatis forms 3.78$ 1000s y

129103802

4417

100.597M4T3

1284839772

00.59T4TS

23921.4

FFTF SNF

«1.2€407

461.7

740778528

107984 6048

048872478

2470014842

sotal

EEEEEEEEEEEEEEEEEEEEREEEEERRE

males

13010382.33
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1004575.787

880240 17

1.00€+01

mole of A2o

tot denalty 0.240938)

SNF In the middie

[ Vohane

Height of the segment

(Crinder Segment Volume

2 velue

NEEEEEEEEEEEEBEEEEE

forme 3,788 10008 y

12016302

1.7

189 1055883

1214444391

78.

g

|

-
o
-

230214 [ng

FFIF SNF

*3.2E407

817

2i

7.4027828

1673846049

36 9972475

2470014842 g

MT2842

176 5083418

i

1214444301

BEEREE]

117]
118
119)

_!‘350(”.“5

" Ivnarniass g

120

1 80E+01
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Q

R [3

T

SHF In Bhe middis

Haight of the segment

[Cylinder Sagrmant Volums

= vave

hemathe forme 3.784 1000e y

12818362

481.7

172.0332%4

12291800.02

T9.03324

131 D4k

FFTF SNF

-1.2€407

401.7

2|2

T7.4027825

FATHE4.0048

~56.5972473

el

24940198

179.4380488

12291600

»

_tuwslo

153 1ecke0n

152|mole of h2o
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M N P Q R S T [ v
1681
ot donalty 0.4321457 SNF In the middie [Vehune fLang®h  {Rade  {Height of 9 segmart  [Cyinder Vohume X vatue
I (homethn forme 3.763 10008y [12016302] - @617 " 153 0633084 19174384 | 89.08530538
23921.4 kg FFYF SNF ~11E407 a1y - 7.4027828 HT884.8048 | 088372478
24.70014842 [0 otal 821182 160.4710579
motes
1247687.208 .
svsieao N
1.80E+01
185{mote of h20
188}
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A B 4] D -E F G M [} J
1 _JAsomee Donsites (aticm®d)
2
3 {Canister Component: - iGent 89 @eskat (Qedding jEndeacs MOX neulstor [Canister shet Toral Yol segraded dry
4 - (Fo bacames Fe203)
S JMCNP wosape 10
6 Je4000.35¢ . N 0.000176343
7_]1001.80c (H} 2 —— - .
8 [s000 s0c (C) $.29004E-06 | 3.4836-05 3S197TE-O8 |- 2 45S4SE08 __0000122005| _ 0000207060 0000207848
9 25085 soc (Ma) 7.71181E-08 | 0.0005048 0.000107848 | $.27743E-05 0.000067343| 0 001499838 0001499435
10 J15031.80¢ (P) 3.07736E06 | 2 014E-05 TASSTIEOS| 2.10813E-08 . 28834E08 $.MSSE-0S § 9853405
11 {18032.50¢ (S) 1.50784E-08 | 1.301E-08 S.00040E08|  1.38025E06 " 1.72008E-08 3 S4S78E-0% 3 MOETIE-DS
12 {14000 30¢ (S) $.65843E-05 | 0.0003702 0000143127] 3.47114E-0S 0.000489512| 0001300168 0001100168
13 J24000 30¢ (Cr} 0.000774085 | 0.0043332 0.001776864 | 0 000473985 0005693374| 0D13ss140a| . 0013351418
14 ] 28000.50¢ (N1) 0.000380931 | £.0028339 0001110823 0000296303 0.003744808 | 0.008342808 0 008348808
15 J42000.50¢ (Ma) 0| 0.0003613 0.000141817 | 3.77TSIEDS 0000477878 | 0001018383 0.001018363
16 {7014 80c (N} 1.81274€-08 | 9.001E-08] - 388100608 | 1.03525E05 0000130909 ©.000284214 0.000294214
17 |26000.55< {Fo) o 0| 00162720 0.008373568 | 0 001700104 0021488131} 0048428878 0 048428873
18 | 29000 $9C (Cu) [] [ ..
19 {8018 80C (O) .0 0 003957447 | © 0oC29e721 Y 0078882824
20 }82233 $0C (U2IS) [] 480373608 | 1.08008E-08 $ §7089E-08 § STOSVE-08
21 {87238 $0C [U238) 0 0.002273375 | © 000147292 0 002420847 0.002420887
22 |04239 $5C (Pu239) ] [} c] [ 0 ] [] (]
23 Jo4240 $0C (Pu240) 0 B 32743608 ° S.4I740E05 S.87748E08
24 [94241.80C (Pu241) 0 7.71954E-08 7.71954£-08 T.714S4€-08
25 Jrota 000387513 | 0025043 0009833075 | 0002623108 ) 0.000997096 | 0.000443079 0033169682 |  © 083884933 0 15480184
[26 wume_ ICIT) i —
27 —_— — e e
28] —_
[29] FETF SNF_ [FFTFSNF_ |FFTF SNF - FFTE SNF -
| 30 [Densny of Hemamatoree) S.IT49E+00 MCNP lsotope 10 0 00% 10.90% 20.00% 30.80% 40.00%
[ 31 [Velume of the huat Homopenized 1.6708E+085 e4000.38¢ $.7634E-04 | 1.7634E.04] 1.5071E-04 1 410TE-04 12344604 10881€-04
[ 32 |uaterce b of Hemathe 4.0207E-2¢ 1001.80¢ (M) 0 DOOOE +00 | * 0 0000E+00] 8 S472£-03 1.3374E-02 2.0062£-02 20749E-02
[ 33 Juoe of hematta in tha fusl § 7542€+03 6000.80¢ (C) 20787E04| 20787E-04] 19070804 1 6830€-04 1.4351E-04 1.2472€-04
34 [Mass of Hematas(o) 90788408 25088.88¢ (Mn) 1.4090E03|  1.4900E-03] 1.3499E03 1.999E-03 1.0499€-0) 8 $990E-04
[E Volume of Hematte (cc) 2 OLME 06 18831.80¢ () $.9058E-05] 8 0asaE0s| s.3ar0£08 4. TBASEO8 4.1899€-03 3.8913£-06
| 38 |voluma of Hematze ) 2.0448E 402 16032.50¢ (8) S MSSE-08] 3 00SIE-DS| 3 4792E-0S 3. 0028E-08 2 7080E-08 23195603
37 [0 % of this volume s water ° 0.00006+400 14000.80 (81) .1.1002E-03 1.10026-03| $018E-04 8 B013E-04 7.7012€-04 § 8010E-04
38 |volume of water (cc) 0 DOOOE +00 24000.80¢ (CA 13581602  1.3851E02] 1.2196E-02 1.0M41E-02 9 4360€-03 0.9309E-03
El 20000.60¢ (M) 834826-03| 83403E03] 7513960 & §790E-03 S B442£-03 $ 0083€-03
40 [ussa(g) of Water © add 0 42000.80¢ (Mo) 101M4E0I] 10184E-03] 9.16483E-04 0.1449€-04 7.1205£-04 §.1102E-04




fuel scenario3.xls BBAOC0000-01717-0210-00033 REV 01 Attachment V1, Page 60 of 82
A B D E F G H 1 J

[ 41 [Mole of Weter 10 0dd 0 761480 D8 2042IE04| 20421E06] 20479E-04 23537504 2 0485804 1.7043E-04
42 Lasomes of O 10 0dd 0 |20000.88¢ (Pe) asanen?| 4seecez] s3ss3E2 3.8740E-02 3.38908-02 2 $0S8E-02
43 JAtomes of Mo 8dd - o ¢ o |29000.80C (Cv) 0.0000€400] ©. 0. 0.0000€ +00 8.0000€ 400 0 OOOOE +00
44 Jdonady of H 0 0dd (avow.b) 0.0000€ 400 8818.80C (0) THIREL2) TaedEl2| TAMTEL2 8.90018-02 §.5750€ .02 6.0710€-02
45 Jaenedy of O homogenized 1o sdd (stom by ©.0000€ +00 192238.80C (U235) SO70TE08) S6TOTE0S| 8.103E-08 433SE-08 3.98932-08 3 G04E-08
48 [a338 80C (U238) 2420783 2420703] 29TmeEds 1.534SE-03 1.4845€-03 1.45ME0
A7 [Max Vohane of e conister $24071.2629 [94230.83C PPu2) GOI63E04] 6.03602-04] s.9011E04 § 3294204 4.8387E-04 30041E-04
48 [84340.90C (Pusety S3778E08] SursEos] 748 7.0820€-08 $.1T02E-08 $.2943£-08
49 194341.50C (Pu2et) TI108E-08) T.7106E08| @ s4resoe SATSSELS] - S.403TE-08 4.8317€-08
50 frotat 1.5490E-01] 1.5630E-01{ 15113501 1.4350E-01 1.30882-01 1.34206-01
51 vokume TOTIRE+OS | 1.6706E005) 1. 2 2. 2.7MTE08
52 7.6000E-01




fuel scenariod.xts

BBADO0000-01717-0210-00033 REV 01

L. M N . O P Q R S

| 1|

2

3 ey 00 Gd +  ldry 0o Fe203 Jdry a0 od Fa203

4

S

[] 0.0000E+00| ©0.000178343 [ .

] [] o/

8 20707E-04| 0 00az07888 | 0.000207888

9 1A9E-03 | 0.001499835 | €.001499635

10 SIIMAE-DS) S5.90SSMELS| 5.9034E-D8

11 3 B8S3E-08] 3.06S78E-0S| 3.0637ME08

(12 ] 1.9002603| ©.001100185| © 001100188 :

13 1.35$1E-02] 0013351418 0013531418

14 8 J430E-03| 0.008348808 | 0008348408

15 1.01M4EC3 | 0001018363 | 0001018383

16 2H41EO4| 0000294214 | ©0.000294214

7 4 428E02 [} 0

18 0.0000€ +00 [] [

19} T8493E-02]  €.2542E-03] 0.008284187

20 $6707E-06 | $87080E-08 | 6.67009E-06

21 24207TED3| 0002420887 | ©0.002420887

22 S8500E04] © s| o (]

23 SU27SE-08| 8 8274E0S| 0.62748E08

24 T.IIISE08 | 7.71454E-08| 7.71954E-08

25 1.5663E01] 3s738E02] 3sse1E02

26

27

28

29 1 os 08 0.1 1 [X] 0.8 [X]
30 60.74% 97.43% 97.48% S7AS% 78 00% 75.00% 75.00% T3 00%
k1] BGI74EDS| 44409E08| 4 440IEDS| 4 4400E00| S40NCE-DS] 440MEOS| 4 6O0SE-0S| 4.40885.08
32 3.3920E-02]  82001€-02] INMIEL2| 6.4488EL3] SovmdEca} ao1nEo02] 2s07m7E02] 8 01s4E03
33 10241€-04] B IMIEOS| -S2M0ED8| B.2340E00] s.1967E08] S.9967E06] s.19e7E-08) 819870
M 73083604] 3T7TNME-08] ITTEOS| ATTTIEOS| 27498E04] 37406E04] 3.7490E-04] 3740804
35 20487603  1.5074E08] 1.8074€08| 1.0074E08] 1.4904E08] 1.4084203] v.aseeg0s]  1avesE0s
38 1.9044E05]  9.7353E-07| 9.TISIEOT| O.7ISIEDT) SO04ME00] 98044E08] 9.0044208] 9 8aseEO8
37 SAINEO4| 2T7TORE0S| 2T708E0S] 2TI0GE0E] 27804£-04| 27504E-04] 2.7504804]  2.7604£-04
38 CO760E0)| SAI27E04] I.12TEO4| 341I7E-04] 33a7e€03]| 3.387eE03] s.37eE-03] 33470603
39 4.1130E03) 21023604 21020604 21028604| 20872E03) 20072603 20072E03] 20072203
40 SO1S0E-04] 25648E05] 2S844E03| 208640E-06] 28430E04] 28459€-04] 24430E04] 28459504

Altachment VI, Page 81 of 62




fuel scenariod.xis

BBADOO000-01717-0210-00033 REV 01

K L M N ) P Q R S
41 1.4494E-04 TAOELS] TA0RIE08] TAORIELS| VISEIEDE]  7.3383E-08] T.38536-08 7.3833E-03
42 2 3034602 L2IBSECI| 1.299SE03] 12198E-03] 1.2108E-02] 1.2108E02) 1.2108E-02 1.2108E-02
43 0. [] (X 0. 00| o [ X 0.
44 §.3830E-02 2INIED2] VIITIED2] SIMELD] A4ACOEDZ| IITMIEL] YEL 2201802
45 2 TINE-O 14201E07| 14201ED7] 1.4201E0T] 1AITEOS] 14ITTEL8| 1.4177ELS 1.817TE-08
48 1.9925E-03] 6000E08] 0.0000E08| Soseor08| A08ITEON] 80317E-04] s0s17E-04] e0517EO4
47 32704804 TOTEME0S] 18TG4E-0S| 1.6784E06) 1.0842¢-04] 18802E0¢] 10842 04] 18642804
48 4.3488E05] . 2ZD0E08] 22730€-08] 2270C08] 22089E06| 22009E-08] 22088E-08 2 2089E-08
49 3.800€-08 VOA40E07| 19440607 1.0440607] 1.9299E00| 1.9200E08] 1.02M9E-08 1.9299€-08
50 1.2014E-01|  8.99308-02] B2SMEL2] 1.36106-02] 1.9443E-01] 9838SE02] 7T7.8818E02| <ETRER2
1 JA4000E+0S | SETOSEOR] O.GTOSESON] S8TOSEOS| 0.7104E06| S TIMEDE| G.71ME«O8] 6.7154E008
2

Attachment V1, Page 62 of 62




scenariol plots.xls BBA000000-01717-0210-00033 REV 01  Attachment VII, Page 1 of Page 6

A B C | D E F

1 keff (] keff+20 AECNF
2 | m00f0c.O| 0.2824 0.0008 0.2840 0.5756
3 | m00f20.0| 02674 0.0009 0.2691 . 0.6012
4 | m00f49.0| 02590 0.0008 | 02606 0.6095
5 | t00f0c.0 | 02695 0.0007 02709 0.6067
6 | t00020.0 | 02720 0.0008 02736 0.595S
7 | t00f49.0 0.2692 0.0009 0.2709 0.5938
8 | m03f0c.O | 0.4471 0.0011 0.4494 0.3045
9 | m06f0c.O| 0.5383 0.0015 0.5413 0.2157
10 | mS0f0c.O | 0.5245 0.0012 0.5270 0.1751
11| m80f0c.0 | 0.5307 0.0010 0.5327 0.0675
12| mS3f0c.0| 0.5794 0.0013 0.5820 0.1286
131 m33f0c.O| 0.5042 0.0009 0.5060 0.0570
14| m560c.0 | 0.5978 0.0013 0.6004 0.1057
15| m86f0c.0| 04767 0.0008 0.4783 0.0494
16 | m60f0c.O | 0.5646 0.0012 0.5669 0.1196
17 | m63f0c.O| 0.5837 0.0013 0.5863 -1 0.0944
18 | m66f0c.O| 0.5774 0.0011 0.5796 0.0795
19 | m20f0c.0{ 0.4211 0.0011 0.4232 0.3106
20| m23f0c.0| 0.5294 0.0013 0.5320 0.2004
21| m26f0c.0| 0.5843 0.0014 0.5871 0.1574 -
22| nogd56.0 | 1.0415 0.0012 1.0439 0.0604
231 05gd56.0 | - 0.9185 0.0016 0.9217 0.0700
24 | 06gd56.0 | 0.9053 0.0016 0.9084 0.0697
25| 10gd56.0 | 0.8518 0.0015 0.8547 0.0739
26 | nofes6.0 0.6270 0.0009 0.6288 0.1211
27 { m56/00.0 | 0.5979 0.0012 0.6002 . 0.1057
28 | m56f01.0( 0.6001 0.0013 0.6026 0.1056
29 | nogd00.0 | 1.0414 0.0013 1.0440 " 0.0596
30 andOI.O 1.0430 0.0013 1.0455 0.0601




scenario2 plots.xis BBA000000-01717-0210-00033 REV 01 Attachment VHI, Page 2 of Page 6

A — g c T D G
1 : all absorder keff c keff+2c | AENCF
2 ft00 dry clay dry fuel 0.1561 | 0.0006 | 0.1574 | 0.2828
3 25 25% water in the clay dry fuel | 0.1491 | 0.0007 | 0.1505 | 0.2941
4
5 | 51%water in the clay dry fuel
6 water density of the clay keff o keff+26 | AENCF
7 0150 0.1 0.2107 | 0.0007 | 0.2121 | 0.4756
8 0550 0.5 0.1977 | 0.0006 | 0.1989 { 0.4956
9 08ft50 0.8 0.1972 | 0.0007 | 0.1986 | 0.4957
10 ft50 1 0.1969 | 0.0008 | 0.1984 | 0.4870
1 0%water in the clay 97% water in the fuel
12 water density of the fuel keff o keff+2o | AENCF
13 £97t01 . 0.1 0.3434 | 0.0008 | 0.3450 | 0.0580
14 97105 05 - 1 0.2840 | 0.0005 | 0.2850 | 0.0253
15 f97t08 0.8 _ 0.2476 | 0.0004 | 0.2484 | 0.0198
16 197t00 1 0.2310 | 0.0004 | 0.2318 | 0.0180
17 25% water in the clay 96% water in the fuel -
18 water density of the clay keff c keff+26 | AENCF
19 01125 0.1 0.2622 | 0.0005 | 0.2631 | 0.0206
20 05ft25 0.5 0.2610 | 0.0004 | 0.2618 | 0.0210
21 08f25 0.8 0.2624 | 0.0004 | 0.2632 | 0.0199
22 10f25 1 0.2617 | 0.0004 | 0.2625 | 0.0213
23
24 water density in the fuel (rclay=1) | keff o kefft2c | AENCF
25 960125 0.1 0.3305 | 0.0011 | 0.3327 | 0.0742
26 960525 0.5 ' 0.3189 | 0.0006 | 0.3201 | 0.0301
27 960825 0.8 0.2806 | 0.0004 | 0.2813 | 0.0228
28 10f25 1 0.2617 | 0.0004 | 0.2625 | 0.0213
29 49% water in the clay 75%water in fuel
30 water density in the clay keff o keff+2c | AENCF
31 . 754901 0.1 0.4555 | 0.0009 | 0.4574 | 0.0570
32 754905 - 0.5 0.4726 | 0.0011 | 0.4748 | 0.0648
33 754908 0.8 0.4700 | 0.0009 | 0.4718 | 0.0664
34 754910 1 0.4675 | 0.0011 | 0.4696 | 0.0666
35
36 | water density in fuel (r clay=1) keff o | kefft2c | AENCF
37 750149 01 0.4198 | 0.0012 | 0.4222 | 0.2243
38 750549 0.5 - 0.4865 | 0.0012 | 0.4890 | 0.0958
|39 750849 0.8 0.4633 | 0.0010 ! 0.4653 | 0.0750




scenario2 plots.xls BBA000000-01717-0210-00033 REV 01  Attachment Vil, Page 3 of Page 6

A B [ cC D E | F
40| . 751048 1 0.4675 | 0.0011 | 0.4696 | 0.0666
41 :
42 water denisty in fuel (r clay=0.5) keff c keff+20 | AENCF
43 750105 0.2450 | 0.0008 j 0.2466 | 0.2585
44 750505 ' 0.4368 | 0.0011 | 0.4390 | 0.0993
45 750805° 0.4676 | 0.0013 | 0.4701 | 0.0767
46 751005 0.4726 | 0.0011 | 0.4748 | 0.0476
a7, 40% water in the clay 93%water in fuel :
48 water density in the clay keff o keff+2c | AENCF
49 934001 0.1 0.3227 | 0.0006 | 0.3238 | 0.0286
50 934005 0.5 0.3223 | 0.0005 | 0.3234 | 0.0303
51 934008 0.8 0.3218 | 0.0006 | 0.3230 | 0.0284
52 934010 1 0.3222 | 0.0005 | 0.3232 | 0.0289
53 45% water in the clay 90%water in fuel
54 water density in the clay keff o keff+26 | AENCF
55 894501 : 0.1 0.3775 | 0.0007 | 0.3788 | 0.0377
56 894505 0.5 0.3758 | 0.0007 | 0.3771 | 0.0374
57 894508 0.8 0.3739 | 0.0007 | 0.3752 | 0.0373
58 894510 . 1 0.3739 | 0.0007 { 0.3752 | 0.0376
59 50%water in the clay 68% water in the fuel
60 water density in clay keff o keff+2c |- AENCF
61 695001 0.1 0.4910 | 0.0011 | 0.4932 | 0.0766
62 695005 0.5 0.4788 | 0.0013 | 0.4814 | 0.0782
63 695008 0.8 ‘ 0.4756 | 0.0010 | 04776 | 0.0822
64 695010 1 0.4754 | 0.0010 | 0.4775 | 0.0796
65 :
66 water density in fuel (r clay=0.1) keff c keff+2c | AENCF
67 690101 : 0.1 0.2503 |- 0.0009 | 0.2521 | 0.2866
68 690501 0.5 0.4362 | 0.0012 | 0.4385 | 0.1174
69 690801 0.8 -0.4794 | 0.0012 | 0.4818 | 0.0895
70 691001 1 0.4910 | 0.0011 | 0.4932 | 0.0766
71 . keff c keff+20 | AENCF
72 mx6910 0.4876 | 0.0012 | 0.4899 | 0.0745
73 mx6925 ‘ . 0.4704 | 0.0010 | 0.4725 | 0.0691
74 mx6960 0.3997 | 0.0009 | 0.4016 | 0.0645
75 ’ keff c keff+20 | AENCF
76 homo - 1 0.1654 | 0.0002 ! 0.1659 | 0.0149
77 homo08 0.8 0.1766 | 0.0003 | 0.1772 | 0.0168
78 homo05 0.5 0.2029 | 0.0003 | 0.2035 | 0.0172




scenario2 plots.xls BBA000000-01717-0210-00033 REV 01 Attachment V11, Page 4 of Page 6

, A ) ' B cC | O | E [ F
79 homo01 0.1 0.2744 .| 0.0006 | 0.2755 | 0.0245
80 different loading of poison keff c keff+2c | AENCF
81 69nogd - 0.8848 | 0.0016 | 0.8881 | 0.0438
82 69nofe 0.4845 ; 0.0011 | 0.4866 | 0.0927
83|  69nogf 0.9213 | 0.0017 | 0.9247 | 0.0489
84| - different loading of poison keff c keff+2c | AENCF
85 01gd50 0.2470 | 0.0009 | 0.2488 | 0.4043
86 01fe50 0.1964 | 0.0008 | 0.1979 | 0.7657
87 01gf50 0.2273 | 0.0008 | 0.2290 |.0.6551
88 ) mix keff o keff+20 | AENCF
83 mixt10.0 0.3481 | 0.0009 | 0.3498 | 0.0619
S0 mixt25.0 0.3341 | 0.0009 | 0.3359 | 0.0574
91 mixt60.0 | 02913 | 0.0007 | 0.2927 | 0.0362
92 mixt100.0 02929 | 0.0005 | 0.2940 | 0.0234
83 different loading of poison keff c keff+20 | AENCF
94 nogd75.0 0.7987 | 0.0016 | 0.8018 | 0.0269
95 nogdfe.O 0.8500 | 0.0017 | 0.8534 | 0.0274
96 nogdal.O . 0.8031 | 0.0016 | 0.8062 | 0.0264
97 nogfal.O 0.8539 | 0.0015 | 0.8569 | 0.0272
98 keff o keff+20 | AENCF
99 125t00.0 0.1930 | 0.0008 | 0.1946 | 0.2086
100 £50t00.0 0.2586 | 0.0009 | 0.2604 | 0.1309
101 £75t00.0 0.3463 | 0.0009 | 0.3481 [ 0.0670
102 f97t00.0 0.2310 | 0.0004 | 0.2318 | 0.0180
103 f75t30.0 0.3516 | 0.0010 | 0.3535 | 0.0629
104 f75t60.0 0.3562 | 0.0008 | 0.3578 | 0.0596
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A

C

0

E

keff

a

keff+2o

AENCF

69ng9.5.0

0.89945

0.00152

0.90249

3.52E-02

69ng.7.0

0.86447

0.00161

0.86769

3.34E-02

69ngal.O

0.78718

0.00139

0.78997

3.13E-02

69n0.5.0

0.86374

0.00163

0.967

3.69E-02

69n0.7.0

0.94443

0.00163

0.94769

3.47E-02

69noal.0

0.89154

0.00157

0.89468

3.18E-02

7549.5.0

0.38442

0.00081

0.38604

6.87E-02

D] |~NOjn| W]

7549.7.0

0.30937

0.00061

0.31059

7.76E-02

7549al.0

0.2053

0.00028

0.20586

8.80E-02

8945.5.0

0.28098

0.00043

0.28184

4.42E-02

8945.7.0

0.2223

0.0004

0.2231

4.99E-02

8945al.0

0.15404

0.00023

0.1545

6.25E-02

mQ6£.5.0

0.5211

0.0011

0.5233

0.185158

m06£.7.0

0.48763

0.00122

0.49007

0.180793

m06fal.0

0.39508

0.00074

0.39656

0.192985

m56.5.0

0.53128

-0.00105

0.53338

9.75E-02

mb56.7.0

0.45015

0.00075

0.45165

0.107335

m56al.0

0.31066

0.00049

0.31164

0.130183

mx69.5.0

0.402

0.00089

0.40378

6.59E-02

mx69.7.0

0.33519

0.0006

0.33639

7.26E-02

mx69al.0

0.24413

0.00043

0.24499

7.13E-02

nofe.5.0

0.55913

0.00073

0.56059

0.113962

nofe.7.0

0.4738

0.00057

0.47494

0.12335

nofeal.O

0.32721

0.00039

0.32799

0.150547

nogd.5.0

1.10976

0.00123

1.11222

4.72E-02

nogd.7.0

1.09981

0.00116

1.10213

4.26E-02

nogdal.O

1.04529

0.00118

1.04765

3.90E-02

nogf.5.0

0.91105

0.0017

0.91445

7.16E-02

nogf.7.0

0.90962

0.00173

0.91308

6.46E-02

nogfal.O

0.86668

0.00155

0.86978

5.77E-02

t00f.5.0

0.2495

0.00078

0.25106

0.525051

t00£.7.0

0.23992

0.00078

0.24148

0.497244

t00fal.O

0.22092

0.00075

0.22242

0.495299

wS0h.5.0

0.40624

0.00086

0.40796

0.113614

w50h.7.0

0.35137

0.00085

0.35307

0.120787

w50hal.O

0.25174

0.00055

0.25284

0.141801
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A B C D €
1 keft o .| kefff2c | AENF
2 |w00h00.0] 0.2239 | 0.0007 | 0.2253 | 0.4655
3 |w00h10.0] 0.3221 0.0010 | 0.3241 0.1421
4 |w00h20.0] 0.3598 | 0.0011 0.3619 | 0.0841
5§ |wO0h30.0| 0.3743 { 0.0009 | 0.3761 0.0581
6 |w10h00.0] 0.2803 | 0.0009 | 0.2822 | 0.3323
7 |w10h10.0] 0.4001 0.0010 | 0.4021 0.0944
8 |w10h20.0| 04117 | 0.0009 | 0.4135 | 0.0593
9 [w10h30.0| 0.4060 | .0.0010 { 0.4079 | 0.0452
10 {w20h00.0] 0.3284 | 0.0010 | 0.3304 | 0.2530
11 |w20h10.0] 0.4328 | 0.0011 0.4350 | 0.0748
12 {w20h20.0} 0.4227 | 0.0010 | 0.4247 | 0.0484
13{w20h30.0| 0.3936 | 0.0009 | 0.3853 | 0.0352
14 [w30h00.0| 0.3698 | 0.0011 0.3720 | 0.1968
15{w30h10.0] 0.4438 | 0.0012 | 0.4461 0.0633
16 {w30h20.0| 0.4084 | 0.0009 | 0.4102 | 0.0406
17 Jw30h30.0| 0.3664 | 0.0007 | 0.3679 | 0.0336
18 {w40h00.0} 0.4109 | 0.0012 | 0.4134 | 0.1551
19 {w40h10.0{ 0.4356 | 0.0008 | 0.4372 | 0.0515
20 jw40h20.0] 0.3791 0.0007 | 0.3805 | 0.0374
21|w40h30.0] 0.3335 | 0.0007 | 0.3348 | 0.0308
22 fw50h00.0] 0.4468 | 0.0011 0.4490 | 0.1234
23 |w50h10.0] 0.4103 { 0.0008 | 0.4118 | 0.0440
24 jw50h20.0} 0.3418 | 0.0007 | 0.3432 | 0.0327
25 |w50h30.0f 0.2960 | 0.0005 | 0.2970 | 0.0255
26| nogd30 | 0.7072 | 0.0016 | 0.7103 | 0.0387
271 nogf30 | 0.6944 | 0.0014 | 0.6872 | 0.0410
28| nogdS0 | 0.6175 | 0.0014 | 0.6202 | 0.0808
291 nogfS0O | 0.8506 | 0.0018 | 0.8542 | 0.0921
30] ngd30b | 0.7650 | 0.0018 | 0.7685 | 0.0351
31| ngf30b | 0.7640 | 0.0015 | 0.7670 | 0.0377

L\




_ x% water In clay H_day.:ds
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A B [ D 3 F G H | J K L M N
1
2 (hematite forms at 10.26 1000s of years + 01°100_% of water {total volume 6145900|cc tot mass| 23821.4|tot density | 0.00389
3 [ 1
[ 4 | p= 3.3921kgll © Nas=| 6.02E-01[atbam.cm Volume= 16145800]cc mass 23921.4]kg
[ 5 | lgotopoc|Atomk Mass MCNP ID [Mole% [mass (g) |number densities (atbar.cm) |stbar.cm 1molis 24.607342|g
[ 6 |Hf.; v _1.00782519 ;10_3‘ .Eoé: 6.455] 6.32E+04] 6.15E-03 6.1486E-03 972124.51|moles
[7|C..:F 12011158 ~1_0.0002] 2.34E+01] 1.91E-07 1.9051E-07
8 10a . 15994915 016.609 5 59.8| 8.30E+08{ &.70E-02 5.6961E-02
| 9 |Na. . .+ 2288977071 1023 SOc’ 0.0291]| 6.50E+03] 2.77E-05 2.7719E-05
| 10| Al .} 26.9815389 13027500 1.139| 2.99E+05] 1.08E-03 1.0849E-03
11]Sl. ,' ._28.088 {4000 11.89[ 3.25E406] 1.13E-02 1.1326E-02
Ca 40.08 20009 0.1994] 7.77E+04| 1.90E-04 1.8993E-04
K. 39.102;19000. 0.105| 3.98E+04] 1.00E-04 1.0002E-04
T 47.9:22000 ‘Eﬁ 0.1819] BATE+04| 1.73E-04 1.7326E-04
T 54, 9380503}26055 ;. 0.7144] 3.82E+05| 6.80E-04 6.8049E-04
-1 558472 18.84] 1.02E+07] 1.79E-02 1.7948E-02
’ e 285_)Q0 §Oc ] 0.3249( 1.85E+05] 3.09E-04 3.0948E-04
63.54 P00 50c - 0.0123] 7.60E+03] 1.17E-05 1.1716E-05
157.25 64 5¢4  0.002] 3.06E+03] 1.91E-06 1.9051E-08
o 24.312 12066&0&4 0.2597| 6.14E+04] 2.47E-04 2.4737E-04
99.9520) 2 40E+07| 9.52E-02 9.5208E-02 ot moles 072124.51
mass (g) [number densities (at/bar.cm)
1kt . - Na=| 6.02E-01/atVbam.cm Volume= Ofcc mass= Olg
1.00782519]1001.50¢c 200] 0.00E+00| 0.00E+00 1 molis 1.80E+01
15.994915{8018.50¢c 100| 0.00E+00| 0.00E+00 0.00E+00|mole of h2o
0.00E+00| 0.00E+00
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file name 69nogd Atomic Densities
t=0 =T12 t=2'T1/2 t=final
half life (ref 1) 0.0000E+00 2.4100E+04 4.8200E+04
Pu-239 = 2.4100E+04 2.1317E-04 1.0659E-04 5.3293E-05 0.0000E+00
Pu-240 6.5600E+03 2.8268E-05 2.2150E-06 0.0000E+00 0.0000E+00
Pu-241 2.4720E-06 0.0000E+00 0.0000E+00 0.0000E+00
U-235 1.8159E-06 1.0840E-04 1.6169E-04 2.1499E-04
U-236 0.0000E+00 2.6053E-05 2.8268E-05 2.8268E-05
Np-237 0.0000E+00 2.4720E-06 2.4720E-06 2.4720E-06
ref 13 15th edition of chart of nuclide
file name 754905 Atomic Densities
. t=0 =T172 t=2'T12 t=final
half life (ref 1) 0.0000E+00 2.4100E+04 4.8200E+04
Pu-239 2.4100E+04 ) 1.6642E-04 8.3210E-05 4.1605E-05 0.0000E+00
Pu-240 6.5600E+03 2.2069E-05 1.7293E-06 0.0000E+00 0.0000E+00
Pu-241 1.9299E-06 0.0000E+00 0.0000E+00 0.0000E+00
U-235 1.4177E-06 B.4628E-05 1.2623E-04 1.6784E-04
U-236 0.0000E+00 2.0340E-05 2.2069E-05 2.2069E-05
Np-237 0.0000E+00 1.9299E-06 1.9299E-06 1.9299E-06
ref 13 15th edition of chart of nuclide
file name 0894508 Atomic Densities
t=0 =T =2'T1R t=final
half life (ref 1) 0.0000E+00 2.4100E+04 4.8200E+04
Pu-239 2.4100E+04 6.8101E-05 3.4051E-05 1.7025E-05 0.0000E+00
Pu-240 6.5600E+03 9.0308E-06 7.0763E-07 0.0000E+00 0.0000E+00
Pu-241 7.8974E-07 0.0000E+00 0.0000E+00 0.0000E+0D0
U-235 5.8013E-07 3.4631E-05 5.1656E-05 6.8681E-05
U-236 0.0000E+00 8.3232E-06 9.0308E-06 9.0308E-06
Np-237 0.0000E+00 7.8974E-07 7.8974E-07 7.8974E-07
ref13 15th edition of chart of nuclide
file name moO6fic Atomic Densities
) ' t=0 t=T12 t=2'T1/2 t=final
© halflife (ref1) - 0.0000E+00 2.4100E+04 4.8200E+04
Pu-239 2.4100E+04 1.0762E-03 5.3810E-04 2.6905E-04 0.0000E+00
Pu-240 6.5600E+03 1.4271E-04 1.1182E-05 0.0000E+00 0.0000E+00
Pu-241 1.2480E-05 0.0000E+00 0.0000E+00 0.0000E+00
U-235 9.1678E-06 5.4727E-04 B8.1632E-04 1.0854E-03
U-236 0.0000E+00 1.3153E-04 1.4271E-04 1.4271E-04
Np-237 0.0000E+00 1.2480E-05 1.2480E-05 1.2480E-05
ref13 15th edition of chart of nuclide
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file name m56f0c Atomic Densities
t=0 =T12 t=2"T1R t=final
) half life (ref 1) 0.0000E+00 2.4100E+04 4.8200E+04 .
Pu-239 2.4100E+04 5.3810E-04 2.6905E-04 1.3453E-04 0.0000E+00
Pu-240 6.5600E+03 7.1357E-05 5.5914E-06 0.0000E+00 0.0000E+00
Pu-241 6.2401E-06 0.0000E+00 0.0000E+00 0.0000E+00 C e
U-235 4 5839E-06 2.7363E-04 4.0816E-04 5.4268E-04 ‘ :
U-236 0.0000E+00 6.5766E-05 7.1357E-05 7.1357E-05
Np-237 0.0000E+00 6.2401E-06 6.2401E-06 6.2401E-06
ref 13 15th edition of chart of nuclide
file name mx6925 . :
t=0 t=T12 t=2'Ti2 t=final
half life (ref 1) 0.0000E+00 2.4100E+04 4.8200E+04
Pu-239 2.4100E+04 2.1317E-04 1.0659E-04 5.3293E-05 0.0000E+00
Pu-240 6.5600E+03 2.8268E-05 2.2150E-06 0.0000E+00 0.0000E+00
Pu-241 . 2.4720E-06 0.0000E+00 0.0000E+00 0.0000E+00
U-235 1.8159E-06 1.0840E-04 1.6169E-04 2.1499E-04
U-236 0.0000E+00 2.6053E-05 2.8268E-05 2.8268E-05
Np-237 0.0000E+00 2.4720E-06 2.4720E-06 2.4720E-06]
ref13 15th edition of chart of nuclide
fle name nofeS6 nogdS6  Atomic Densities
: t=0 t=Ti2 =2'T1R t=final
half life (ref 1) 0.0000E+00 2.4100E+04 4.8200E+04
Pu-239 2.4100E+04 5.3810E-04 2.6905E-04 1.3453E-04 0.0000E+00
Pu-240 6.5600E+03 7.1357E-05 - 5.5914E-06 0.0000E+00 0.0000E+00
Pu-241 6.2401E-06 0.0000E+00 0.0000E+00 0.0000E+00
U-235 4.5839E-06 2.7363E-04 4.0816E-04 5.4268E-04
U-236 0.0000E+00 6.5766E-05 7.1357E-05 7.1357E-05
Np-237 0.0000E+00 6.2401E-06 6.2401E-06 6.2401E-06
ref 13 16th edition of chart of nuclide
file name nogf50 Atomic Densities
t=0 =T1/2 =2"T12 t=final
half life (ref 1) 0.0000E+00 2.4100E+04 4.8200E+04
Pu-239 2.4100E+04 3.2794E-04 1.6397E-04 8.1985E-05 0.0000E+00
Pu-240 6.5600E+03 4.3488E-05 3.4076E-06 0.0000E+00 0.0000E+00
Pu-241 . 3.8030E-06 0.0000E+00 0.0000E+00 0.0000E+00
U-235 2.7936E-06 1.6676E-04 2.4B875E-04 3.3073E-04
U-236 0.0000E+00 4.0080E-05 4.3488E-05 4.3488E-05
Np-237 0.0000E+00 3.8030E-06 3.B030E-06 3.8030E-06
ref13 156th edition of chart of nuclide
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tETIR  =2TiR tefinal

2.4100E+04 4.8200E+04 -

5.3810E-04 2.6905E-04 0.0000E+00
1.1182E-05 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
5.4727E-04 8.1632E-04 1.0854E-03
1.3153E-04 1.4271E-04 1.4271E-04
1.2480E-05 1.2480E-05 1.2480E-05

minedecay.xls
file name t00f20
t=0
half life (ref 1) 0.0000E+00
Pu-239 2.4100E+04 1.0762E-03
Pu-240  6.5600E+03 - 1.4271E-04
Pu-241 1.2480E-05
U-235 9.1678E-06
U-236 0.0000E+00
Np-237 0.0000E+00
ref 13 15th edition of chart of nuclide
file name w50h00 Atomic Densiti
: =0

~ half life (ref 1) 0.0000E+00
Pu-239 2.4100E+04 3.2794E-04
Pu-240 6.5600E+03 4,3488E-05
Pu-241 3.8030E-06
U-235 2.7936E-06
U-236 0.0000E+00
Np-237 0.0000E+00
ref13 15th edition of chart of nuclide

es

t=TiR =2T112 t=final
2.4100E+04 4.8200E+04

1.6397E-04 8.1985E-05 0.0000E+00
3.4076E-06 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
1.6676E-04 2.4875E-04 3.3073E-04
4,0080E-05 4.3488E-05 4.3488E-05
3.8030E-06 3.8030E-06 3.8030E-06
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