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Spent Nuclear Fuel Project Multi-Canister Overpack
Process Flow Diagram Mass Balance Calculation

1.0 PURPOSE AND OBJECTIVE

The purpose of this calculation document is to develop the bases for the material balances of the
Multi-Canister Overpack (MCO) Level 1 Process Flow Diagram (PFD). The attached mass
balances support revision two of the PFD for the MCO and provide future reference.

20 SUMMARY OF FINAL RESULTS AND CONCLUSIONS

See Appendix A for a numerical summary of results. See drawing H-1-81169, Rev. 2 for the
PFD.

3.0 ASSUMPTIONS

Assume no material added or removed during MCO/Cask loading to the pit at the basins.
Assume no material added or removed during receipt of the MCO/Cask at basin.

Assume no material added or removed during placing of the shield plug on the MCO.
Weight of MCO shell, MCO components and baskets not included in material balance except
for input, output, and interface control streams.

Number of scrap baskets for sludge removal based on 2 vol % of total floor and pit sludge.
Assume decon material = 2.0 kg of solids (rags) per MCO per decontamination step.

Assume decon material density = 0.6 kg/L before and after use.

SPR fuel is not included in material balance and MCO total.

4,0 SOFTWARE APPLICATIONS

Calculations were performed on Excel 97 spreadsheets.
50 COMPUTER MODEL

N/A

6.0 INPUT DATA

Input data is described throughout the calculations.
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7.0 CALCULATIONS

7.1 Background

The combined K Basins inventory of spent nuclear fuel (SNF) from the N Reactor, which total
2,103 metric tons uranium (Reilly 1998), is cleaned, re-racked, and loaded into 398 MCOs. The
MCQOs are transferred to the Cold Vacuum Drying (CVD) Facility for drying and then transferred
to the Canister Storage Building (CSB) for installation and welding of a cover cap assembly
before interim storage for up to 40 years. Following removal of an MCQO from its transport cask
at the CSB, the empty cask is loaded with a new, empty MCO and returned to the K Basins,
completing one process cycle.

At the K Basins area, the shield plug is configured, tested, inserted, parts decontaminated, and
mechanically sealed onto the loaded MCOs. The shield plug configuration consists of the
process steps below:

e Remove port # 2 and # 4 blind cover plates, seals and bolts. Transport cover plates, seals and
bolts to CVD Facility process bays for reinstallation after drying.

e Open # 2 port valve.

o Install large hole (1-inch opening) cover plate on ports # 2 and # 4, Large hole cover plates
and bolts are recycled between CVD Facility and the MCO closure at K Basins.

¢ Remove # 1 port blind cover plate and install a high or low-pressure-sending unit. The low-
pressure sending units are added to only the monitored MCOs.

e Reinstall # 1 port blind cover plate. A new blind cover plate is required for the monitored
MCO:s.
Leak test # 1 port mechanical seal.
Install low-pressure readout unit on # 1 port blind cover plate for monitored MCOs any time
after CVD processes are complete.

¢ Install MCO shield plug lift handling tool.

o Install process tube on shield plug.

o Leak test process tube mechanical seal.

After shield plug configuration, the shield plug is added to the loaded MCO. The loaded MCO is
closed and mechanically sealed. The mechanical sealing consists of the process steps below:

Locate shield plug in the MCO and raise the MCO/cask out of the pit.
Remove (immersion pail support structure) seal ring and funnel.
Decontaminate the top of the MCO.

Remove MCQO shield plug lift handling tool.

Decontaminate MCO shield plug area.

Install MCO locking and lifting ring and tighten main seal.

Remove MCO locking and lifting ring-tightening tool.

The loaded and mechanically sealed MCO is ready for transport to the CVD Facility.




SNF-6440, Rev. 0

7.2 Discussion of Stream Calculations

7.2.1 1C-087 New MCO Shells to CSB for Cask Loading

The MCO Sub-Project provides the new, empty MCOs to the CSB for loading into the transport
cask. A total of 398 MCOs will be used. Weight of empty MCO is based on average weight and
private communication with L. H. Goldmann of Fluor Hanford.

Total transfer weight of empty MCOs = 398 MCOs x 1942 [b/MCQO =7.73E+05 b =
3.51E+05 kg.

7.2.2 1C-088 Empty MCO Fuel Baskets to K East Basin

MCO fuel baskets will be provided by the MCO Sub-Project to the Fuel Retrieval System (FRS)
Sub-Project to support the re-racking of the SNF in K East basins. A nominal total of 845 fuel
baskets will be sent to the K East basins based on Pajunen (1997). Weight of fuel baskets is
based on Lorenz et al. (2000).

Total transfer weight of empty Mk IV fuel baskets = 845 baskets x 228 Ib/basket = 1.93E+05 1b
= 8.74E+04 kg

7.2.3 1C-089 Empty MCO Fuel Baskets to K West Basin

MCO fuel baskets will be provided by the MCO Sub-Project to the FRS Sub-Project to support
the re-racking of SNF in K West Basin. A nominal total of 909 fuel baskets will be sent to the
K West Basin based on Pajunen (1997). Weight of fuel baskets is based on Lorenz et al. (2000).

Transfer weight of empty Mk 1A fuel baskets = 684 baskets x 472 lb/basket = 3.23E+05 Ib =
1.46E+05 kg

Transfer weight of empty Mk IV fuel baskets = 225 baskets x 228 Ib/basket = 5.13E+04 b =
2.33E+04 kg

Total transfer weight of empty K West Fuel Baskets = 1.46E+05 kg + 2.33E+04 kg =
1.70E+05 kg.
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7.2.4 1C-104 K East Basin MCQ/Cask Loaded with Baskets

This stream takes the K East Basin MCOs loaded with fuel and scrap baskets from the cask
loading system to the MCO system for addition of the shield plug and mechanical closure of the
MCO. The composition of stream IC-104 is listed in Table 7.2.1. It has the same composition as
stream IC-106. There is no change in the mass balance from the addition of the shield plugs to
the MCOs. Composition is based on Stream IC-106 in Section 7.2.12 and Appendix A in
SNF-5046, Rev. 0.

Table 7.2.1 Stream I1C-104

STREAM NUMBER IC-104
DESCRIPTION K EAST BASIN
MCO/CASK LOADED
WITH FUEL BASKETS
TRANSFER TYPE BATCH
PHASE S/L
NUMBER OF ITEMS 195
ITEM COUNT BASIS MCO
VOLUME, m’ -
DENSITY, g/cc -
PRESSURE, TORR 962
TEMPERATURE, °C 10
COMPONENETS, KG
FUEL 1.22E+06
URANIUM 1.14E+06
PLUTONIUM 2.19E+03
OTHER 7.60E+04
SLUDGE 1.33E+03
Al(OH); 1.35E+02
ALO, 0.00E+00
Fe(OH); 1.37E+01
UO,(OH), 4.72E+02
UO2H,0 0.00E+00
U0, 0.00E+00
UH; 1.85E+02
UO; 0.00E+00
OTHER SOLIDS 0.00E+00
OTHER 0/00E+00
0.00E+00
ALUMINUM 0.00E+00
WATER 9.87E+04
AIR 4. 84E+00
OTHER GASES 0.00E+00
ARGON 0.00E+00
HYDROGEN 0.00E+00
HELIUM 0.00E+00
NITROGEN 0.00E+00
Kr-85 (Ci) 0.00E+00
TOTAL MASS, kg 1.32F~+06
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7.2.5 IC-105 K West Basin MCOQO/Cask Loaded with Fuel Baskets

This stream takes the K West Basin MCOs loaded with fuel and sludge basket(s) from the cask
loading system to the MCO system for addition of the shield plug and mechanical closure of the
MCO. The composition of stream IC-105 is listed in Table 7.2.2. It has the same composition as
stream IC-107. There is no change to the mass balance from addition of the shield plugs to the
MCOs. Composition is based on Stream [C-107 in Section 7.2.13 and Appendix A in
SNF-5046, Rev. 0.

Table 7.2.2 Stream 1C-105

STREAM NUMBER IC-105
DESCRIPTION K WEST BASIN MCO/CASK
LOADED WITH FUEL
BASKETS
TRANSFER TYPE BATCH
PHASE S/L
NUMBER OF ITEMS 203
ITEM COUNT BASIS MCO
VOLUME, m’ -
DENSITY, g/cc -
PRESSURE, TORR 962
TEMPERATURE, °C 10
COMPONENTS, KG
FUEL 1.03E+06
URANIUM 9.48E+05
PLUTONIUM 1.91E+03
OTHER 8.46E+04
SLUDGE 1.38E+03
Al{OH), 1.40E+02
ALO; 0.00E+00
Fe(OH); 1.42E+01
UO,{OH), 4.91E+02
UO4H,0 5.42E+02
UQ,2H,0 0.00E+00
U0, 0.00E+00
UH, 1.93E+02
U0, 0.00E+00
OTHER SOLIDS 0.00E+00
STAINLESS STEEL 0.00E+00
OTHER 0.00E+00
ALUMINUM 0.00E+00
WATER 1.03E+05
AIR 5.04E+00
OTHER GASES 0.00E+00
ARGON 0.00E+00
HYDROGEN 0.00E+00
HELIUM 0.00E+00
NITROGEN 0.00E+00
Kr-85 (Ci) 0.00E+00
TOTAL MASS, kg 1.14E+06
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7.2.6 1C-106 Loaded K East MCO/Cask with Shield Plug Installed

There is no material added or removed to the K East Basin MCOs during addition of the shield
plugs. Mass of components is listed in Table 7.2.3. Composition is identical to Table 7.2.1 of

this document.

Table 7.2.3 Stream I1C-106

STREAM NUMBER IC-106
DESCRIPTION LOADED K EAST
MCO/CASK WITH SHIELD
PLUG INSTALLED
TRANSFER TYPE BATCH
PHASE S/L
NUMBER OF ITEMS 195
ITEM COUNT BASIS MCO
VOLUME, m’ -
DENSITY, g/cc -
PRESSURE, TORR 962
TEMPERATURE, °C 10
COMPONENTS, KG
FUEL 1.22F+06
URANIUM 1.14E+06
PLUTONIUM 2.19E+03
OTHER 7.60E+04
SLUDGE 1.33E+03
Al(OH), 1.35E+02
ALO, 0.00E+00
Fe(OH), 1.37E+01
UO,(OH), 4.72E+02
UQ4H,0 5.21E+02
U0, 0.00E+00
UH, 1.85E+02
U0, 0.00E+00
OTHER SOLIDS 0.00E+00
STAINLESS STEEL 0.00E+00
OTHER 0.00E+00
ALUMINUM 0.00E+00
WATER 9.87E+04
AIR 4 84E+00
OTHER GASES 0.00E+00
ARGON 0.00E+00
HYDROGEN 0.00E+00
HELIUM 0.00E+00
NITROGEN 0.00E+00
Kr-85 (Ci) 0.00E+00
TOTAL MASS, kg 1.32E+06
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7.2.7 I1C-107 Loaded K West MCO/Cask with Shield Plug Installed

There is no material added or removed to the K West Basin MCOs during addition of the shield
plugs. Mass of components is listed in Table 7.2.4. Composition is identical to Table 7.2.2 of
this document.

Table 7.2.4 Stream IC-107

STREAM NUMBER IC-107
DESCRIPTION LOADED K WEST
MCO/CASK WITH SHIELD
PLUG INSTALLED
TRANSFER TYPE BATCH
PHASE S/L
NUMBER OF ITEMS 203
ITEM COUNT BASIS MCO
VOLUME, m’ -
DENSITY, g/ce -
PRESSURE, TORR 962
TEMPERATURE, °C 10
COMPONENTS, KG
FUEL 1.03E+06
URANIUM 9 48E+05
PLUTONIUM 1.91E+03
OTHER 8.46E+04
SLUDGE 1.38E+03
Al(OH); 1.40E+02
ALO; 0.00E+00
Fe(OH), 1.42E+01
UO»(OH), 4.91E+02
UQ,4H,0 5.42E+02
UQ,2H,0 0.00E+00
U0, 0.00E+00
UH, 1.93E+02
U0, 0.00E+00
OTHER SOLIDS 0.00E+00
STAINLESS STEEL 0.00E+00
OTHER 0.00E+00
ALUMINUM 0.00E+00
WATER 1.03E+05
AIR 5.04E+00
OTHER GASES 0.00E+00
ARGON 0.00E+00
HYDROGEN 0.00E+00
HELIUM 0.00E+00
NITROGEN 0.00E+00
Kr-85 (Ci) 0.00E+00
TOTAL MASS, ke 1.14E+06




SNF-6440, Rev. 0

7.2.8 1C-125 Empty Scrap Baskets to K East Basin for Fuel Retrieval

A nominal total of 133 scrap baskets will be sent to K East Basin based on Pajunen (1997).
Weight of scrap baskets is based on Lorenz et al. (2000).

Total transfer weight empty Mk IV scrap baskets to K East Basin = 133 baskets x 432 Ib/basket
=5.74E+04 1b. = 2.61 E+04 kg

7.2.9 1C-126 Empty Scrap Baskets to K East Basin for Sludge Removal

A nominal 50 scrap baskets (preliminary number and weight based on private communication
with D. R. Precechtel of Fluor Hanford) are estimated for the debris pieces that will be retrieved
from the K East Basin floor by the Sludge Removal System.

Transfer weight of empty scrap baskets for sludge at K East Basin = 50 baskets x 10.2 lb/basket =
5.10E+02 Ib = 2.31 E+02 kg

7.2.10 IC-127 Empty Scrap Baskets to K West Basin for Fuel Retrieval

A nominal total of 244 scrap baskets will be sent to K West Basin based on Pajunen (1997).
Weight of scrap baskets is based on Lorenz et al. (2000).

Transfer weight empty Mk 1A scrap baskets to K West Basin = 187 baskets x 625 1b/basket =
1.17E+05 Ib = 5.30E+04 kg

Transfer weight empty Mk IV scrap baskets to K West Basin= 57 baskets x 432 Ib/basket =
2.46E+04 1b = 1.12E+04 kg

Total transfer weight of scrap baskets to K West Basin= 5.30E+04 kg + 1.12E+04 kg =
6.42E+04 kg

7.2.11 IC-128 Empty Scrap Baskets to K West Basin for Sludge Removal

A nominal 6 scrap baskets (preliminary number and weight based on private communication
with D. R. Prececthel of Fluor Hanford) are estimated for the debris pieces that will be retrieved
from the K West Basin floor by the Sludge Removal System.

Transfer weight of empty scrap baskets for debris at K West Basin =6 baskets x 10.2 Ib/basket =
6.12E+01 1b = 2.78 E+01 kg
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7.2.12 IC-196 K East Basin Fuel and Scrap Baskets Ready to Load into MCO

The K East Basin FRS cleans the fuel and places it into the MCO baskets in preparation for
subsequent MCO loading. The Baskets Loading and Cask Loadout process loads fuel and scrap
baskets into an MCO and prepares the MCQ/Cask for transfer from the K East Basins to the CVD
Facility. The material balance for stream IC-196 is listed in Table 7.2.5. It has the same
composition as Table 7.2.1 of this document. Number of fuel and scrap baskets is based on Pajunen
(1997).

Table 7.2.5 Stream IC-196

STREAM NUMBER IC-196
DESCRIPTION FUEL AND SCRAP BASKETS READY
TO LOAD IN MCO FOR K EAST BASIN
TRANSFER TYPE BATCH
PHASE S/L
NUMBER OF ITEMS 978
ITEM COUNT BASIS BASKETS
VOLUME, m’ -
DENSITY, g/cc -
PRESSURE, TORR -
TEMPERATURE, °C AMBIENT
COMPONENTS, KG
FUEL 1.22E+06
URANIUM 1.14E+06
PLUTONIUM 2.19E+03
OTHER 7.60E+04
SLUDGE 1.33E+03
Al(OH), 1.35E+02
ALO; 0.00E+00
Fe(OH); 1.37E+01
UO,(OH), 4.72E+02
UQ4H,0 5.21E+02
UO2H,0 0.00E+00
Uo, 0.00E+00
UH, 1.85E+02
U0, © 0.00E+00
OTHER SOLIDS 0.00E+00
STAINLESS STEEL 0.00E+00
OTHER 0.00E+00
ALUMINUM 0.00E+00
WATER 9.87E+04
AIR 4.84E+00
OTHER GASES 0.00E+00
ARGON 0.00E+00
HYDROGEN 0.00E~+00
HELIUM 0.00E+00
NITROGEN 0.00E+00
Kr-85 (Ci) 0.00E+00
TOTAL MASS, kg 1.32E+06
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7.2.13 IC-197 K West Basin Fuel and Scrap Baskets Ready to Load into MCO

The K West Basin FRS cleans the fuel and places it in MCO baskets in preparation for
subsequent MCO loading. The Baskets Loading and Cask Loadout process loads fuel and scrap
baskets in to an MCO and prepares the MCO/Cask for transfer from the K West Basins to the
CVD Facility. Fuel and sludge constituents are listed in Table 7.2.6. It has the same
composition as Table 7.2.2 in this document. Number of fuel and scrap baskets is based on
Pajunen (1997).

Table 7.2.6 Stream IC-197

STREAM NUMBER IC-197
DESCRIPTION FUEL AND SCRAP BASKETS READY TO
LOAD IN MCO FOR K WEST BASIN
TRANSFER TYPE BATCH
PHASE S/L
NUMBER OF ITEMS 1153
[TEM COUNT BASIS BASKETS
VOLUME, m’ -
DENSITY, g/cc -
PRESSURE, TORR .
TEMPERATURE, °C AMBIENT
COMPONENTS, KG
FUEL 1.03E+06
URANIUM 9.48E+05
PLUTONIUM 1.91E+03
OTHER 8.46E+04
SLUDGE 1.38E+03
Al(OH); 1.40E+02
ALO; 0.00E+00
Fe(OH); 1.42E+01
UO,(OH), 4.91E+02
UQ4H,0 5.42E+02
UQ42H,0 0.00E+00
U0, 0.00E-00
UH; 1.93E+02
U0, 0.00E+00
OTHER SOLIDS 0.00E+00
STAINLESS STEEL 0.00E+00
OTHER 0.00E+00
ALUMINUM 0.00E+00
WATER 1.03E+05
AIR 5.04E+00
OTHER GASES 0.00E+00
ARGON 0.00E+00
HYDROGEN 0.00E+00
HELIUM 0.00E+00
NITROGEN 0.00E+00
Kr-85 (Ci) 0.00E+00
TOTAL MASS, kg 1.14E+06

10
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7.2.14 ME-1 MCO Shield Plug for K East Basin MCOs

The MCO shield plug is configured for addition to the loaded MCO. Weight is based on private
communication with L. H. Goldmann of Fluor Hanford.

Total transfer weight of shield plugs for K East Basin MCOs = 195 MCOs x 1 shield plug/MCO
x 1082 Ib/shield plug = 2.11E+05 1b = 9.57E+04 kg

7.2.15 ME-2 Loaded MCO/Cask from K East Basin Loadout Pit

Stream ME-2 is the same as stream [C-104 (Table 7.2.1). Addition of the MCO shield plug,
process tube and gas pressure sending/readout units before closing of the MCO does not change
the material balance of the loaded MCOs.

7.2.16 ME-3 Port Number 2 and 4 Blind Cover Plates, Seals and Bolts for K East Basin
MCOs

The port number 2 and 4 blind cover plates, seals and bolts are removed from the shield plug and
stored at the CVD Facility for reinstallation after drying and before transportation of the MCO to
the CSB. Weights of these components are based on Goldmann (2000} and private
communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of port number 2 and 4 blind cover plates for K East Basin MCQOs = 5.8 Ib/plate
x 2 plates/MCO x 195 MCOs = 2.26E+03 1b =1.03E+03 kg

Transfer weight of port number 2 and 4 seals for K East Basin MCOs = 2.87E-02 Ib/seal x
2 seals/MCO x 195 MCOs =1.12E+01 b = 5.08E+00 kg

Transfer weights of port number 2 and 4 bolts for K East Basin MCQOs = 0.25 Ib/bolt x
4 bolts/plate x 2 plates/MCO x 195 MCOs = 3.90E+02 1b =1.77E+02 kg

Total transfer weight = 1.03E+03 +5.07E+00 + 1.77E+02 = 1.21E+03 kg.
7.2.17 ME-4 Main Seals for K East Basin MCOs

After process step ME-3, the main seal is added to the shield plug. Main seal weight is based on
private communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of main seals for K East Basin MCOs = 3.97E-O11b/seal x 1 seal/MCO x
195 MCOs = 7.74E+01 b = 3.51E+01 kg

11
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7.2.18 ME-5 Large Hole Cover Plates for K East Basin MCOs

Large hole (1-inch diameter) cover plates and bolts are installed on port numbers 2 and 4 of the
shield plug for protection of the process valve and rupture disc. Cover plate and bolt weights are
based on Goldmann (2000} and private communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of large hole plates = 5.5 Ib/plate {estimate) x 2 plates/MCO x 195 MCQOs =
2.14E+03 b =9.73E+02 kg

Transfer weight of bolts = 0.25 lb/bolt x 4 bolts/plate x 2 plates/MCO x 195 MCO = 3.90E+02 1b
=1.77E+02 kg

Total transfer weight = 9.73E+02 +1.77E+02 = 1.15E+03 kg
7.2.19 ME-6 MCO Internal Gas Pressure Sending Units for K East Basin MCOs

The port number one blind cover plate is removed and a magnetically coupled high- or low-
pressure sending unit is installed in the port. The high-pressure (600 psig) sending unit is
installed in 193 of the 195 K East Basin MCOs and the low-pressure (100 psig) sending unit is
installed in the remaining two K East Basin monitored MCOs based on Pajunen and Sexton
(2000). The original blind cover plates are reinstalled on the 193 MCOs that contain high-
pressure sending units and a monitored blind cover plate (Stream ME-8) is installed on the two
monitored MCOs. Weight of the sending units is based on Klem and Pajunen (2000).

Transfer weight of low-pressure sending units for K East Basin monitored MCOs =2.51b
sending unit/monitored MCO x 2 monitored MCQOs =5.0 1b =2.27 kg

Transfer weight of high-pressure sending units for K East Basin baseline MCOs =2.19 1b
sending unitYMCO x 193 MCOs = 4.23E+02 1b =1.92E+02 kg

Total transfer weight of pressure sending units for K East Basin MCOs = 2.3E+00 Ib +
1.92E+02 kg= 1.94E+02 kg.

7.2.20 ME-7 Monitored MCO Original Blind Cover Plates for K East Basin MCOs

The original blind cover plates from port number one of two monitored MCOs from K East
Basin are transported to CSB for storage and reinstallation. The original blind cover plates are
reinstalled after completion of the MCO monitoring program and replacement of the low-
pressure sending units with high-pressure sending units. Weight of the original blind cover plate
is based on Goldmann (2000).

Transfer weight of original port number 1 blind cover plates for K East Basin monitored MCOs
= 5.8 Ib/plate x 1 plate/MCO x 2 MCOs = 1.16E+01 1b = 5.26E+00 kg

12




SNF-6440, Rev. 0

7.2.21 ME-8 Blind Cover Plates for Number One Port of K East Basin Monitored MCOs

A new monitoring blind cover plate for port number 1 is installed on the K East Basin monitored
MCOs after installation of the low-pressure sending units. The new blind cover plate allows
installation of a low-pressure readout unit on the outside surface of the cover plate. Weight of
this plate is based on private communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of new blind cover plates for KE Basin monitored MCOs = 7 Ib/plate (estimate)
x 1 plate/monitored MCO x 2 monitored MCOs = 1.4E+01 b = 6.35E+00kg

7.2.22 ME-9 Low-Pressure Readout Units for K East Basin Monitored MCOQOs

A magnetically coupled low-pressure readout unit is later installed on the exterior surface of port
number 1 blind cover plate of the K East Basin monitored MCOs. The weight of the low-
pressure readout unit is based on Klem and Pajunen (2000).

Transfer weight of low-pressure readout units for K East Basin monitored MCOs =

0.5 Ib/readout unit x 1 readout unit/monitored MCO x 2 monitored MCQOs =1.0lb =
4,54E-01 kg

7.2.23 ME-10 Shield Plug Process Tube for K East Basin MCOs

A process tube is added to the shield plug of the K East Basin MCOs before lowering of the
shield plug to the loaded MCO shell. Weight of the process tube is based on Lorenze et al
(2000).

Transfer weight of process tubes for K East Basin MCOs = 45 Ib/process tube x 1 process
tube/MCO x 195 MCOs =8.78E+03 1b = 3.98E+03 kg

7.2.24 ME-11 MCO Top Decontamination Material for K East Basin MCOs

Assume decontamination material of 2 kg/MCO and density of 0.6 kg/L.. The estimated amount
of material for decontamination of the top of the K East Basin MCOs is listed below. The
decontamination material will consist of damp and dry rags.

Weight of K East Basin MCO top decon material = 2 kg/MCO x 195 MCOs =3.90E+02 kg

Volume of K East Basin MCO top decon material = 390 kg/0.6 kg/LL = 6.50E+02 L (0.65 m’)
7.2.25 ME-12 MCO Top Decontamination Waste for K East Basin MCOs

Assume there is no change in the volume and weight of the decontamination material. See
stream ME-11 for description.

13
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7.2.26 ME-13 MCO Shield Plug Area Decontamination Material for K East Basin MCOs

Assume decontamination material of 2 kg/MCQ and density of 0.6 kg/L. The estimated amount
of material for decontamination of the shield plug area of the K East Basin MCOs is listed
below. The decontamination material will consist of damp and dry rags.

Weight of K East Basin MCO shield plug area decon material = 2 kg/MCO x 195 MCOs =
3.90B+02 kg

Volume of K East Basin shield plug area decon material = 390 kg/0.6 kg = 6.50E+02 L (0.65 m”)
7.2.27 ME-14 MCO Shield Plug Area Decontamination Waste for K East Basin MCOs

Assume there is no change in the volume and weight of the decontamination material. See
stream ME-13 for description.

7.2.28 ME-15 Addition of MCO Locking and Lifting Ring to K East Basin MCOs

An MCO locking and lifting ring with attached tightening tool is installed on the K East Basin
MCOs. The locking and lifting ring is installed on the MCOs and the main seal is tightened to
specification before closure of the transport cask. Weight of the assembly is based on Lorenz et
al (2000) and private communication with D. M. Chenault of Fluor Hanford.

Transfer weight of locking and lifting ring for K East Basin MCOs = 405 1b/locking and lifting
ring x 1 locking and lifting ring/MCO x 195 MCOs = 7.90E+04 1b =3.58E+04 kg

Transfer weight of tightening tool for K East Basin MCOs = 525 Ib/tool x 1 attached tool/MCO x
195 MCOs = 1.02E+051b = 4.64E+04 kg

Total transfer weight of locking and lifting ring with attached tool for K East Basin MCOs =
3.58E+04 +4.64E+04 = 8.22E+04 kg

7.2.29 ME-16 Locking and Lifting Tightening Tool to Storage for K East Basin MCOs

The locking and lifting tightening tool is removed from the MCO, placed on the closure tool
cart/rack and moved to storage position at K East Basin. Weight of the locking and lifting tool 1s
based on private communication with D. M. Chenault of Fluor Hanford.

Total transfer weight of tightening tool to storage for K East Basin MCOs = 525 Ib/tool x
1 attached tool/MCO x 195 MCOs = 1.02E+051b = 4.64E+04 kg

14
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7.2.30 ME-17 MCO Shield Plug Lift Handling Tool

The MCO shield plug-handling tool is removed from the MCO and moved to storage. The
shield plug-handling tool is removed from storage and reinstalled on the MCO before installation
of the process tube. Weight of the shield plug-handling tool is based on private communication
with M. K. Martin of Holmes and Narver and drawing DESH 49-034A, Sheet 2.

Total transfer weight of shield plug-handling tool for K East Basin MCOs = 310 lb/tool x
1 attached tool/MCO x 195 MCOs = 6.04 E+04 1b = 2.74E+04kg

7.2.31 MW-1 Shield Plugs for K West Basin MCOs

The MCO shield plug is transferred from the multiple storage area and configured for addition to
the loaded MCO at K West Basin. Weight is based on private communication with L. H.
Goldmann of Fluor Hanford.

Total transfer weight of shield plug for K West Basin MCOs = 203 MCOs x 1 shield plug/MCO
x 1082 Ib/shield plug = 2.20E+05 Ib = 9.96E+04 kg

7.2.32 MW-2 Loaded MCO/Cask from K West Loadout Pit

Strearmm MW-2 is the same as stream 1C-105 (Table 7.2.2). Addition of the MCO shield plug,
process tube, and gas pressure sending/readout units before closure of the MCO does not change
the material balance of the loaded MCOs.

7.2.33 MW-3 Port Number 2 and 4 Blind Cover Plates, Seals and Bolts for K West MCOs

The port number 2 and 4 blind cover plates, seals and bolts are removed from the shield plug and
stored at the CVD Facility for reinstallation after drying and before transportation of the MCO to
the CSB. Weights of these components are based on Goldmann. (2000) and private
communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of port number 2 and 4 blind cover plates for K West Basin MCOs = 5.8 lb/piate
x 2 plates/MCO x 203 MCOs = 2.35E+03 1b =1.07E+03 kg

Transfer weight of port number 2 and 4 seals for K West Basin MCOs = 2.87E-02 lb/seal x
2 seals/MCO x 203 MCQOs = 1.16E+01 b = 5.28E+00 kg

Transfer weights of port number 2 and 4 bolts for K West Basin MCOs = 0.25 Ib/bolt x
4 bolts/plate x 2 plates/MCO x 203 MCOs = 4.06E+02 Ib =1.84E+02 kg

Total transfer weight = 1.07E+03 + 5.28E+00 + 1.84+02 = 1.26 E+03 kg
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7.2.34 MW-4 Main Seals for K West MCOs

After process step MW-3, the main seal is added to the shield plug. Main seal weight is based on
private communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of main seals for K West Basin MCQOs = 3.97E-01 Ib/seal x 1 seal/MCOQ x
203 MCOs = 8.06 E+01 |b = 3.66E+01 kg

7.2.35 MW-5 Large Hole Cover Plates for K West MCOs

Large hole (1-inch diameter) cover plates and bolts are installed on port numbers 2 and 4 of the
shield plug for protection of the process valve and rupture disc. Cover plate and bolt weights are
based on Goldmann (2000) and private communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of large hole plates = 5.5 Ib/plate (estimate) x 2 plates/MCO x 203 MCQOs =
2.23E+03 1b = 1.01E+03 kg

Transfer weight of bolts = 0.25 lb/bolt x 4 bolts/plate x 2 plates’MCO x 203 MCO = 4.06E+02 Ib
=1.84E+02 kg

Total transfer weight = 1.01E+03 + 1.84E+01 = 1.20E+03 kg
7.2.36 MW-6 MCO Internal Gas Pressure Sending Units for K West MCOs

The port number one blind cover plate is removed and a magnetically coupled high- or low-
pressure sending unit is installed in the port. The high-pressure (600 psig) sending unit is
installed in 199 of the 203 K West Basin MCOs and the low-pressure (100 psig) sending unit is
installed in the four K West Basin monitored MCOs based on Pajunen and Sexton (2000). The
original blind cover plates are reinstalled on the 199 MCOs that contain high-pressure sending
units and a redesigned blind cover plate (Stream MW-8) is installed on the four monitored
MCOs. Weight of the sending units is based on Klem and Pajunen (2000).

Transfer weight of low-pressure sending units for K West Basin monitored MCOs =
2.5 Ib sending unit/monitored MCO x 4 monitored MCOs = 1.0E+01 Ib =4.54 kg

Transfer weight of high-pressure sending units for K West Basin baseline MCQOs =
2.19 1b sending unit/MCO x 199 MCOs = 4.36E+02 Ib = 1.98E+02 kg

Total transfer weight of pressure sending units for K West Basin MCOs = 4.5E+00 + 1.98E+02
= 2.02E+02 kg.
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7.2.37 MW-7 Monitored MCO Original Blind Cover Plates for K West MCOs

The four original blind cover plates from port number 1 of the monitored MCOs from K West
Basin are transported to CSB for storage and reinstallation. The original blind cover plates are
reinstalled after completion of MCO monitoring program and replacement of the low-pressure
sending units with high-pressure sending units. Weight of the original blind cover plate is based
on Goldmann. (2000).

Transfer weight of original port number 1 blind cover plates for K West Basin monitored MCOs
= 5.8 Ib/plate x 1 plate/MCO x 4 MCOs =2.32E+01 Ib = 1.05E+01 kg

7.2.38 MW-8 Blind Cover Plates for Number 1 Port of K West Basin Monitored MCOs

A new blind cover plate for port number 1 is installed on the K West Basin monitored MCOs
after installation of the low-pressure sending units. The new blind cover plate allows installation
of a low-pressure readout unit on the outside surface of the cover plate. Weight of this plate 1s
based on private communication with L. H. Goldmann of Fluor Hanford.

Transfer weight of new blind cover plates for K West Basin monitored MCOs = 7.0 lb/plate
(estimate) x 1 plate/monitored MCO x 4 monitored MCQOs = 2.8E+01 |b = 1.27E+01 kg

7.2.39 MW-9 L ow-Pressure Readout Units for K West Basin Monitored MCOs

A magnetically coupled low-pressure readout unit is installed on the exterior surface of port
number 1 blind cover plate of the K West Basin monitored MCOs. The weight of the low-
pressure readout unit is based on Klem and Pajunen (2000).

Transfer weight of low-pressure readout units for K West Basin monitored MCOs =

0.5 b/readout unit x 1 readout unit/monitored MCO x 4 monitored MCOs =2.01b =
9.07E-01 kg

7.2.40 MW-10 Shield Plug Process Tube for K West Basin MCOs

A process tube is added to the shield plug of the K West Basin MCOs before lowering of the
shield plug to the loaded MCO shell. Weight of the process tube is based on Goldmann (2000).

Transfer weight of process tubes for K West Basin MCOs = 45 Ib/process tube x | process
tube/MCO x 203 MCOs = 9.13E+03 1b = 4.14E+03 kg
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7.2.41 MW-11 MCO Top Decontamination Material for K West Basin MCOs

Assume decontamination material of 2 kg/MCO and density of 0.6 kg/L.. The estimated amount
of material for decontamination of the top of the K West Basin MCOs is listed below. The
decontamination material will consist of damp and dry rags.

Weight of K West Basin MCO top decon material = 2 kg/MCO x 203 MCOs =4.06E+02 kg

Volume of K West Basin MCO top decon material = 406 kg/0.6 kg/L = 6.77E+02 L (0.677 m°)
7.2.42 MW-12 MCO Top Decontamination Waste for K West Basin MCOs

Assume there is no change in the volume and weight of the decontamination material. See
stream MW-11 for description.

7.2.43 MW-13 MCO Shield Plug Area Decontamination Material K West Basin MCOs

Assume decontamination material of 2 kg/MCO and density of 0.6 kg/L. The estimated amount
of material for decontamination of the shield plug area of the K West Basin MCOs is listed
below. The decontamination material will consist of damp and dry rags.

Weight of K West Basin MCO shield plug area decon material = 2 kg/MCO x 203 MCOQOs =
4.06E+02 kg

Volume of K West Basin shield plug area decon material = 406 kg/0.6 kg/L = 6.77E+02 L
(0.677 m®)

7.2.44 MW-14 MCO Shield Plug Area Decontamination Waste for K West Basin MCOs

Assume there is no change in the volume and weight of the decontammatlon material. See
stream MW-13 for description.
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7.2.45 MW-15 Addition of MCO Locking and Lifting Ring to K West Basin MCOs

An MCO locking and lifting ring with attached tightening tool is installed on the K West Basin
MCOQs. The locking and lifting ring is installed on the MCOs and the main seal is tightened to
specification before closure of the transport cask. Weight of the assembly is based on Lorenze et
al (2000) and private communication with D. M. Chenault of Fluor Hanford.

Transfer weight of locking and lifting ring for K West Basin MCQOs = 405 Ib/locking and lifting
ring x 1 locking and lifting ring/MCO x 203 MCOs = 8.22E+04 Ib = 3.73E+04 kg

Transfer weight of tightening tool for K West Basin MCOs = 525 1b/tool x 1 attached tool/MCO
x 203 MCQs = 1.06E+051b = 4.83E+04 kg

Total transfer weight of locking and lifting ring with attached tool for K West Basin MCOs =
3.73E+04 + 4.83E+04 = 8 56E+04 kg

7.2.46 MW-16 Locking and Lifting Tightening Tool to Storage for K West Basin MCOs

The locking and lifting tightening tool is removed from the MCO, placed on the closure tool
cart/rack and moved to storage position at K West Basin. Weight is based on private
communication with D, M. Chenault of Fluor Hanford.

Total transfer weight of tightening tool to storage for K West Basin MCQOs = 525 Ib/tool x
1 attached tool/MCO x 203 MCOs = 1.06E+051b = 4.83E+04 kg

7.2.47 MW-17 MCO Shield Plug Lift Handling Tool

The MCO shield plug-handling tool is removed from the MCO and moved to storage. The
shield plug-handling tool is removed from storage and reinstalled on the MCO before installation
of the process tube. Weight of the shield plug-handling tool is based on private communication
with M. K. Martin of Holmes and Narver and drawing DESH 49-034A, Sheet 2.

Total transfer weight of shield plug-handling tool for K West Basin MCOs = 310 Ib/tool x
1 attached tool/MCO x 203 MCOs = 6.29 E+04 lb = 2.85E+04kg

8.0 RESULTS
See Excel Spreadsheets for results in Appendix A.
9.0 CONCLUSIONS

Drawing H-1-81169, Rev. 2 reflects the average design capacity and current processing strategy.
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