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NRC FORM 558  U.S. NUCLEAR REGULATORY COMMISSION 
(10-2000) 
10 CFR 72  PAGE 1 of 3 PAGES 

LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR FUEL AND  
HIGH-LEVEL RADIOACTIVE WASTE 

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization  Act of 1974 (Public Law 93-438), and Title 10, 
Code of Federal Regulations, Chapter 1, Part 72, and in reliance on statements and representations  heretofore made by the licensee, 
a license is hereby issued authorizing the licensee to receive, acquire, and possess the power reactor spent fuel and other radioactive 
materials associated with spent fuel storage designated below; to use such material for the purpose(s) and at the place(s) designated 
below; and to deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable 
Part(s).  This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, 
and is subject   to all applicable  rules, regulations,  and orders of the Nuclear Regulatory Commission  now or hereafter in effect and 
to any conditions specified herein. 

Licensee   
1. Waste Control Specialists LLC 3.  License No.   SNM-1050 
   Amendment No.  0 
    
2.  Waste Control Specialists  

Consolidated Interim Storage Facility 
9998 Highway 176 West 
Andrews, Texas, 79714 

4.  Expiration Date  December XX, 20XX 

5.  Docket or  
Reference No. 72-1050 

   
6. Byproduct, Source, and/or 

Special Nuclear Material 
7. Chemical and/or Physical Form 8. Maximum Amount That Licensee May 

Possess at Any One Time Under This 
License 

A. Spent nuclear fuel elements from 
commercial nuclear utilities licensed 
pursuant to 10 CFR Part 50 and 
associated fuel assembly control 
components and associated 
radioactive materials related to the 
receipt, transfer, and storage of that 
spent nuclear fuel. 

A. Intact fuel assemblies, damaged fuel 
assemblies, failed fuel and fuel debris, 
as allowed by Materials License SNM-
2510, Amendment 4; Table 1-1c or 
Table 1-1j of Certificate of Compliance 
No. 1004, Amendments 3 through 13; 
Table 1-1t of Certificate of Compliance 
No. 1004, Amendments 10 through 13; 
Section 2.1 of Certificate of 
Compliance No. 1029, Amendments 0, 
1, and 3; Section B 2.1 of Certificate of 
Compliance No. 1025, Amendments 0 
through 6; Section B 2.1.2 of Certificate 
of Compliance No. 1015, Amendments 
0 through 5; Table B 2-1 of Certificate 
of Compliance No. 1031, Amendments 
0 through 3 Revision 1, and 4 through 
5, modified as described in Condition 9 
below. 

A. 5,000 MT of Uranium or Mixed-Oxide 
(MOX) in the form of intact spent fuel 
assemblies, damaged fuel assemblies, 
failed fuel assemblies, and fuel debris.  
In addition, the cumulative amount of 
material received and accepted during 
the licensed term of the facility may not 
exceed 5,000 Metric Tons of Uranium 
plus MOX. 

   

B. Greater than Class C Waste, reactor 
related material generated as a result 
of plant operations and 
decommissioning where radionuclide 
concentration limits of Class C waste in 
10 CFR 61.55 are exceeded. 

B. Greater than Class C Waste, as 
activated and potentially surface 
contaminated metals comprised of 
miscellaneous solid waste resulting 
from segmentation and 
decommissioning processes. 

B. 231.3 MT (510,000 pounds) of Greater 
than Class C Waste. 

All Indicated Changes are in response to RSI NP-4.2
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CHAPTER 2 

DECOMMISSIONING OBJECTIVE, ACTIVITIES, AND TASKS 

2.1 Decommissioning Objective 

The objective of decommissioning activities at the WCS CISF is to verify that any potential 

radioactive contamination is below established release limits, and in the unlikely event of 

contamination, to identify and remove radioactive contamination having activities above the NRC 

release limits, so that the site may be released for unrestricted use and the NRC license terminated. 

2.2  Decommissioning Activities 

A final Decommissioning Plan detailing activities and procedures for decommissioning will be 

provided after the spent nuclear fuel is removed from the facility.  The facility is configured and will 

be operated as a “clean” facility.  All components of the facility including the transport casks and 

storage canisters are designed to minimize the potential for any contamination. Continual 

radiological survey throughout the life of the facility will be performed to identify any possible 

contamination and to verify that the facility remains clean.  The actual decommissioning activities 

presented in the Final Decommissioning Plan will depend on the operating history of the facility and 

the results of the initial characterization survey performed at the beginning of the decommissioning 

period.  This preliminary plan will outline the planned approach to decommissioning. 

As indicated previously, the facility will be operated as a “clean” facility.  Residual radioactive 

contamination is not anticipated at the WCS facility for several reasons: 

• Canisters are surveyed and decontaminated at the generator facility to ensure the outer 

surfaces are clean before shipment to WCS. 

• Canisters are welded shut and sealed to prevent leaks. 

• Canisters will not be opened during transport to WCS or during storage at the WCS facility 

at any time. 

• Radiological activation of storage modules and pad materials is expected to be insignificant 

with radiation levels below the applicable NRC criteria for unrestricted release. 

The final decommissioning plan will address final status survey of the site and termination of the 

license. The final decommissioning plan will include detailed information on the following: 

1. A current description of the existing conditions of the site including all facilities sufficient to 

evaluate the acceptability of the plan; 

2. The choice of the alternative for decommissioning  and a description of the activities 

involved including: 

All Indicated Changes are in response to OBS NP-14.1
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− Organization and staffing 
− Site Preparation 
− Procedures for removal of systems and components 
− Design activities 
− Procurement 
− Outside contractors 
− Procedures for decontamination  
− Procedures for radiological survey 
− Schedule 

3. A description of controls and limits on procedures and equipment to protect occupational 

and public health and safety; 

4. A description of the planned final radiation survey; 

5. An updated detailed cost estimate for the chosen alternative for decommissioning, a 

comparison of that estimate with present funds set aside for decommissioning, and a plan 

for assuring the availability of adequate funds for completion of the decommissioning 

including means for adjusting cost estimates and associated funding levels over any storage 

or surveillance period;  

6. A description of technical specifications and quality assurance provisions in place during 

decommissioning; 

The final plan will evaluate NRC criteria for decommissioning to ensure all requirements are 

satisfied.  Decommissioning activities will be planned using ALARA principles and in a manner that 

protects the public and environment during the process. 

2.3 Decontamination Tasks 

Once all of the spent nuclear fuel canisters stored at WCS have been shipped off-site and the 

decommissioning period begins, characterization surveys will be performed to verify that the 

storage modules and the storage pads are free of contamination.   It is anticipated that the storage 

modules and pads will not be contaminated and will be left in place or removed as determined by 

WCS.  In the unlikely event the characterization surveys identify contamination levels above the 

NRC limits for unrestricted release, conventional decontamination techniques will be used which 

minimize the volume of waste.  Any waste generated will be sent to a licensed facility for disposal. 

For conservatism in Financial Assurance, WCS assumes some contamination will be present. 

2.4 Decommissioning Organization 

Successful planning and execution of the decommissioning plan will include utilizing individuals 

within the WCS organization.  In addition to WCS staff, many of the decommissioning activities will 

be performed by contractors.  The Final Decommissioning Plan will provide information on WCS 

All Indicated Changes are in response to OBS NP-14.1
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• Canisterized GTCC waste that consists of only reactor related low-level 
radioactive waste generated as a result of plant operation and decommissioning 
where the radionuclide concentration limits of 10 CFR 61.55 are exceeded. This 
waste may include such components as incore components, core support 
structures, and small reactor related miscellaneous parts resulting from the 
reactor vessel internals segmentation/decommissioning processes. 

• All waste stored within the various GTCC canisters will be in the physical form of 
activated metals that may have surface contamination. The GTCC canisters will 
not contain process wastes containing paper, plastics or ion exchange resins that 
could result in the generation of combustible gases or chemical or galvanic 
corrosion reactions with the canister. 

Aging Management considerations for the canisters and storage overpacks are 
discussed in Section 11.5. 

1.2.5 Waste Products Generated During Operations 

As described in Chapter 6, there are minimal radioactive wastes generated at the WCS 
CISF.  Gaseous and liquid wastes are not generated at the WCS CISF.  Small volumes 
of solid radioactive waste may be produced from routine operations involving 
contamination surveys and decontamination activities involving incoming and 
outgoing transportation casks and equipment.  Potential solid waste streams are 
collected and temporarily stored on site until authorization under WCS Low Level 
Radioactive Waste (LLRW) License RML R04100 allows for processing and disposal.  

All Indicated Changes are in response to RSI NP-4.2
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Table 1-1 
Storage Systems at the WCS CISF 

Cask System NRC Docket No. Canister Overpack 

NUHOMS® MP187 Cask 
System 

71-9255 
72-11 (SNM-2510) 

FO-DSC 

HSM (Model 80) 
FC-DSC 
FF-DSC 

GTCC Canister 
Advanced Standardized 

NUHOMS® System 
71-9255 
72-1029 NUHOMS® 24PT1 AHSM 

Standardized NUHOMS® 
System 

71-9302 
72-1004 

NUHOMS® 
61BT 

HSM Model 102 
NUHOMS® 

61BTH Type 1 

NAC-MPC 71-9235 
72-1025 

Yankee Class 

VCC 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 71-9270 
72-1015 

Classes 1 through 5 
VCC 

GTCC-Canister-MY 

MAGNASTOR 71-9356 
72-1031 

TSC1 through TSC4 
CC1 through CC4 

GTCC-Canister-ZN 
 
 

  

All Indicated Changes are in response to RSI NP-4.2
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 Meteorology 2.3

The proposed WCS CISF has been examined with respect to site, local and regional 
climatological and meteorological conditions and history that demonstrate that the 
safe operation of the facility would not be affected. 

2.3.1 Regional Climatology 

The Weather Forecast Office at Midland, Texas covers the High Plains where the 
proposed WCS CISF is located.  The climate of the WCS CISF in Andrews County, 
TX can best be described as “semi-arid continental” marked with four seasons.  
Summers are typically hot, dry weather with the relative humidity being generally 
low.  July is the hottest month with high temperatures occasionally reaching above 
100 degrees Fahrenheit.  January is the coldest month, although the winters are not 
generally severe.  Temperatures occasionally dip below 32 degrees Fahrenheit. 

Precipitation levels are generally very low in this arid climate.  The precipitation tends 
to be heavier in the summer and fall. 

During the winter, the regional weather is often dominated by a high-pressure system 
in the central part of the western United States and a low-pressure system in north-
central Mexico.  The region is affected by a low-pressure system located over Arizona 
in the summer. 

2.3.2 Local Meteorology 

The Weather Forecast Office at Midland-Odessa, Texas covers the High Plains where 
the proposed WCS CISF is located.  In addition to the weather forecast office in 
Midland, climatological data for atmospheric variables such as temperature, pressure, 
winds, and precipitation are also collected at stations in Jal, New Mexico; Hobbs, New 
Mexico; and Andrews, Texas.  Table 2-1 indicates the distances and directions of 
these stations from the WCS CISF and the length of record for the reported data in the 
application.  Additionally, WCS compiled meteorological and climatology data from 
on-site and off-site stations for the WCS Low Level License R04100 (TCEQ 2015) and 
this data, which includes the period 1914 to 2006, is included in Attachment H.  
Attachment H includes compiled meteorological and climatology data from four (4) 
stations within 65 miles of WCS.   

The WCS site and surrounding meteorological stations listed above are all located in 
a climatic region classified within the Köppen Classification System as BSk or Arid 
semi-cold.  The CISF elevation is approximately 1,044 meters msl and the 
surrounding meteorological stations range from 947 meters msl to 1,118 meters msl 
and are listed in Table 3.6-1 in the CISF Environmental Report, Section 3.6.2.   

Using a series of tables and wind-rose diagrams from on and off-site stations, 
Attachment H demonstrates that data collected from within 65 miles of the site can be 
considered representative of the general climate of the site.    

All Indicated Changes are in response to OBS NP-2.1
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  Attachment H

Compiled Meteorological and Climatology Data 

(80 pages) 
 
 
 
 
Please Note: The attachment is Section 2.3.1, Meteorological and Climatology Data, 
Revision 12a, dated March 16, 2007, from the APPLICATION FOR LICENSE TO 
AUTHORIZE NEAR-SURFACE LAND DISPOSAL OF LOW-LEVEL RADIOACTIVE 
WASTE 
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 Stored Materials 3.1

The WCS CISF provides interim storage for SNF and GTCC waste loaded in 
canisterized systems until retrieval of the canisters for transport to a repository or other 
site. The SNF and GTCC waste is stored in sealed, metallic canisters inside storage 
overpacks.  The canisters contain multiple SNF assemblies and associated hardware or 
GTCC waste in a dry, inert environment. The WCS Phase 1 CISF is designed to store 
approximately 470 casks with a canisters containing SNF or GTCC waste.  The total 
storage capacity for the WCS CISF is 5,000 metric tons of heavy metal (MTHM) and 
231.3 MT (510,000 pounds) of GTCC waste. 

Physical, thermal and radiological characteristics of stored SNF are described in the 
safety documentation for each cask system listed in Table 1-1.  The physical, thermal 
and radiological characteristics of GTCC canisters are described in the Rancho Seco 
FSAR, Appendix C [3-18], for the GTCC waste proposed for storage at the WCS CISF 
for storage in a NUHOMS® System.  The GTCC waste stored in NAC systems is 
described in the storage systems associated transportation cask SAR and Certificate of 
Compliance (CoC).  GTCC waste for NAC systems will be received from 
Maine Yankee (GTCC-Canister-MY), Connecticut Yankee (GTCC-Canister-CY), 
Yankee Rowe (GTCC-Canister-YR), and Zion (GTCC-Canister-ZN).  For GTCC-
Canister-MY, the GTCC waste is described in the NAC-UMS transportation cask SAR, 
Section 1.3.1.1.2 [3-20]. For GTCC-Canister-CY and GTCC-Canister-YR, the GTCC 
waste is described in the NAC-STC transportation cask SAR, Section 1.2.3.2 [3-19].  
For GTCC-Canister-ZN, the GTCC waste is described in the NAC-MAGNATRAN 
SAR, Section 1.3.2 [3-21]. 

All Indicated Changes are in response to RSI NP-4.2
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 Performance Requirements 3.6

The function of the WCS CISF is to store canisterized SNF and GTCC waste resulting 
from commercial nuclear activities in an NRC-approved storage facility, until removal 
from the WCS CISF for disposal in a repository or other site as directed by the DOE. 
This section provides principal performance requirements imposed upon the design to 
ensure the facility can function as required. 

3.6.1 Receipt Rate Capability 

The WCS CISF has the capability to receive SNF at the rates (MTHM/year) listed in 
Table 3-2. 

The WCS CISF has the capability to receive casks and canisters containing 
commercial SNF at the annual rates (casks/year) specified in Table 3-3. 

3.6.2 SNF and GTCC Waste Receiving Mode 

The WCS CISF is designed to receive, handle, transfer, store and ship SNF and GTCC 
waste contained in canisters in Section 2.1 of the Technical Specifications [3-1] via 
rail in the transportation casks identified in Sections 1.6.1.1 and 1.6.2.1. 

3.6.3 Storage Capacity 

Phase 1 of the WCS CISF has a SNF storage capacity of 5,000 MTHM with an 
ultimate capacity of 40,000 MTHM at full build out and 231.3 MT (510,000 pounds) 
of GTCC waste. 

3.6.4 Facility Service Life 

The WCS CISF will be initially licensed for 40 years with the option for renewals for 
time periods allowable by regulation. 

All Indicated Changes are in response to RSI NP-4.2
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Table 3-1 
Physical Design Characteristics of Storage Systems at the WCS CISF 

 

Cask System Canister Overpack Appendix 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) Appendix A.3 
FC-DSC 
FF-DSC 

GTCC Canister 

Standardized Advanced 
NUHOMS® System NUHOMS® 24PT1 AHSM Appendix B.3 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 
Appendix C.3 

NUHOMS® 
61BTH Type 1 Appendix D.3 

NAC-MPC 

Yankee Class 

VCC Appendix E.3 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC Appendix F.3 
GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.3 
GTCC-Canister-ZN 

 
  

All Indicated Changes are in response to RSI NP-4.2
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 Communication and Alarm Systems 4.3.6

The WCS CISF will utilize a variety of communication and alarm systems with 
redundancy provided for emergency communication situations. 

 Telephone System 4.3.6.1

A telephone system will be installed at the WCS CISF. This system will have access 
to the other WCS facilities outside the WCS CISF and outside lines. 

 Public Address System 4.3.6.2

A Public Address System will be installed at the WCS CISF.  This system allows 
emergency messages and alarms to be broadcast for all personnel in the WCS CISF 
boundary to hear. 

 Radio System 4.3.6.3

A wireless radio system will be used at the WCS CISF for standard communication 
needs. 

 Fire Protection 4.3.7

Fire protection will be in accordance with requirements of the National Fire Protection 
Association (NFPA). 

 Maintenance Systems 4.3.8

No special maintenance techniques are necessary that would require a safety analysis. 

There is preventative maintenance performed on a regular basis on the overhead 
transfer crane, transfer equipment and shipping casks.  Maintenance of these SSCs, 
which are classified as important-to-safety (ITS), ensure that they are safe and reliable 
throughout the life of the WCS CISF per 10 CFR 72.122(f). 

 Cold Chemical Systems 4.3.9

There will be no cold chemical systems at the WCS CISF. 

 Radiation Monitoring Systems 4.3.10

Occupational radiation dose at the WCS CISF is measured by optically stimulated 
luminescence (OSL) dosimetry devices for beta and photon radiation, along with CR-
39 dosimetry devices for fast and thermal neutron monitoring.  Monitoring will cover 
the PA and the OCA to ensure the dose is within 10 CFR 20.1301 and 10 CFR 72.104 
limits. 

All Indicated Changes are in response to OBS NP-12.1
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Table 4-1 
Operating Systems Associated with the Storage Systems at the WCS CISF 

 

Cask System Canister Overpack Appendix 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) 

Appendix A.4 
(Drawings are 

listed in Section 
A.4.6.)  

FC-DSC 
FF-DSC 

GTCC Canister 

Standardized Advanced NUHOMS® 
System NUHOMS® 24PT1 AHSM 

Appendix B.4 
(Drawings are 

listed in Section 
B.4.6) 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 

Appendix C.4 
(Drawings are 

listed in Section 
C.4.6) 

NUHOMS® 
61BTH Type 1 

Appendix D.4 
(Drawings are 

listed in Section 
D.4.6) 

NAC-MPC 

Yankee Class 

VCC 

Appendix E.4 
(Drawings are 

listed in Section 
E.4.4) 

Connecticut Yankee 
LACBWR 

GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC 

Appendix F.4 
(Drawings are 

listed in Section 
F.4.3) GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 

Appendix G.4 
(Drawings are 

listed in Section 
G.4.3) GTCC-Canister-ZN 

 

All Indicated Changes are in response to RSI NP-4.2
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Table 5-1 
Operating Procedures for the Storage Systems at the WCS CISF 

 

Cask System Canister Overpack Appendix 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) Appendix A.5 
FC-DSC 
FF-DSC 

GTCC Canister 

Standardized Advanced NUHOMS® 
System NUHOMS® 24PT1 AHSM Appendix B.5 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 
Appendix C.5 

NUHOMS® 
61BTH Type 1 Appendix D.5 

NAC-MPC 

Yankee Class 

VCC 
VCC 
VCC 

Appendix E.5 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC 
Appendix F.5 

GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.5 
GTCC-Canister-ZN 
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Table 7-2 
Structural Evaluations for the Storage Systems at the WCS CISF 

 

Cask System Canister Overpack Appendix 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) Appendix A.7 
FC-DSC 
FF-DSC 

GTCC Canister 
Standardized Advanced 

NUHOMS® System NUHOMS® 24PT1 AHSM Appendix B.7 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 
Appendix C.7 

NUHOMS® 
61BTH Type 1 Appendix D.7 

NAC-MPC 

Yankee Class 

VCC Appendix E.7 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC 
Appendix F.7 

GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.7 
GTCC-Canister-ZN 

 
  

All Indicated Changes are in response to RSI NP-4.2
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Table 8-1 
Thermal Evaluations for the Storage Systems at the WCS CISF 

 

Cask System Canister Overpack Appendix 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) Appendix A.8 
FC-DSC 
FF-DSC 

GTCC Canister 

Standardized Advanced NUHOMS® 
System NUHOMS® 24PT1 AHSM Appendix B.8 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 
Appendix C.8 

NUHOMS® 
61BTH Type 1 Appendix D.8 

NAC-MPC 

Yankee Class 

VCC Appendix E.8 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC Appendix F.8 
GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.8 
GTCC-Canister-ZN 
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Cask System Canister Overpack Design 
Considerations 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) Section 7.1.2 of 
[9-3] 

FC-DSC 
FF-DSC 

GTCC Canister 
Standardized Advanced NUHOMS® 

System NUHOMS® 24PT1 AHSM Section 10.1.2 of 
[9-5] 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 Section 7.1.2 of 
[9-4] NUHOMS® 

61BTH Type 1 

NAC-MPC 

Yankee Class 

VCC Appendix E.9 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC Appendix F.9 
GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.9 
GTCC-Canister-ZN 

 
  

All Indicated Changes are in response to RSI NP-4.2
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9.1.3 Operational Considerations 

Details of the operational considerations for each system are cross-referenced to the 
applicable FSAR in the table below: 

 

Cask System Canister Overpack Operational 
Considerations 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) Section 7.1.3 of 
[9-3] 

FC-DSC 
FF-DSC 

GTCC Canister 
Standardized Advanced NUHOMS® 

System NUHOMS® 24PT1 AHSM Section 10.1.3 of 
[9-5] 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 Section 7.1.3 of 
[9-4] NUHOMS® 

61BTH Type 1 

NAC-MPC 

Yankee Class 

VCC Appendix E.9 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC Appendix F.9 
GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.9 
GTCC-Canister-ZN 
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 Radiation Sources 9.2

The types and potential magnitudes of radiation sources at the WCS CISF that could 
contribute to worker or public radiation exposures are described in this section. 

9.2.1 Characterization of Sources 

The source terms may be classified into three general categories: 

• Gamma and neutron source terms from the fuel and GTCC waste 

• External radioactive contamination on a canister 

• Radioisotopes associated with releases from a canister 

The characteristics of each of these radiation sources are discussed in the following 
sections. 

 Spent Nuclear Fuel and GTCC Waste 9.2.1.1

Details of the storage source terms for each system are cross-referenced to the 
applicable FSAR in the table below: 
 
Cask System Canister Overpack Source Terms 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) 

Section 7.2.1 of [9-3] 
for fuel and Section 

7.2.1 of Appendix C of 
[9-3] for GTCC waste 

FC-DSC 
FF-DSC 

GTCC Canister 
Standardized Advanced NUHOMS® 

System NUHOMS® 24PT1 AHSM Section 5.2  
of [9-5] 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 

Section K.5  
of [9-4] 

NUHOMS® 
61BTH Type 1 

Section T.5  
of [9-4] 

NAC-MPC 

Yankee Class 

VCC 
Appendix E.9 for fuel 
and Section 1.2.3.2 of 
[9-6] for GTCC waste 

Connecticut Yankee 
LACBWR 

GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC 

Appendix F.9 for fuel 
and Section 1.3.1.1.2 

of [9-7] for GTCC 
waste GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 
Appendix G.9 for fuel 
and Section 1.3.2 of 

[9-8] for GTCC waste GTCC-Canister-ZN 

All Indicated Changes are in response to RSI NP-4.2
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 Environmental Monitoring 9.6.2.4

WCS will establish a Radiological Environmental Monitoring Program (REMP) that 
will demonstrate compliance with 10 CFR 72.104. Details of this program are 
described in Chapter 9, section 9.6.2. 

In establishing the environmental monitoring program for spent fuel storage, WCS 
will build upon its current monitoring program for its existing facilities. This program 
will include the following monitoring parameters: perimeter dosimetry (Landauer 
Inlight® Environmental X9 (beta/X/gamma) or equivalent), soil, and air locations. 
This program will be implemented by the radiation safety department in accordance 
with written procedures. 

WCS uses the Luxel+ Ta (beta/photon/neutron) dosimeter for area monitoring under 
the radiation safety area monitoring program and the Landauer Inlight® 
Environmental X9 (beta/photon) dosimeter for perimeter environmental monitoring 
program.  Environmental boundary air monitoring (i.e. Low Volume air sampling and 
High Volume air sampling) will be performed at a minimum of two locations in 
addition to the locations currently performed under the REMP.  Analyses will be for 
air particulate (gross alpha/beta and gamma spectrometry), H-3, and air cartridges 
(Kr-85, C-14, and I-129), and performed by a certified offsite laboratory. 

9.6.3 Maximum Off-Site Annual Dose 

The nearest residence in Lea County, New Mexico is approximately 4 miles from the 
WCS CISF at SPCS coordinate (541732.42, 6873002.59).  At this distance, the 
computed total dose rate is 4.83E-14 mrem/hr.  With continuous occupancy of 8,760 
hours per year, the total dose is 4.23E-10 mrem, which is essentially zero and less than 
the dose from natural background radiation. 

9.6.4 Liquid Releases 

As described in Section 6.1.2.1, there are no radioactive liquid radioactive wastes to 
monitor for the WCS CISF. 

All Indicated Changes are in response to OBS NP-12.1
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Table 9-4 
Shielding Evaluations for the Storage Systems at the WCS CISF 

Cask System Canister Overpack Appendix 

NUHOMS®-MP187 Cask System 

FO-DSC 

HSM (Model 80) Appendix A.9 
FC-DSC 
FF-DSC 

GTCC Canister 
Standardized Advanced NUHOMS® 

System NUHOMS® 24PT1 AHSM Appendix B.9 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 
Appendix C.9 

NUHOMS® 
61BTH Type 1 Appendix D.9 

NAC-MPC 

Yankee Class 

VCC Appendix E.9 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC 
Appendix F.9 

GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.9 
GTCC-Canister-ZN 

 
  

All Indicated Changes are in response to RSI NP-4.2
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Table 11-1 
Confinement Evaluations for Authorized Storage Systems at the WCS CISF 

Cask System Canister Overpack Appendix 

NUHOMS® MP187-Cask System 

FO-DSC 

HSM (Model 80) Appendix A.11 
FC-DSC 
FF-DSC 

GTCC Canister 

Standardized Advanced NUHOMS® 
System NUHOMS® 24PT1 AHSM Appendix B.11 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 
Appendix C.11 

NUHOMS® 
61BTH Type 1 Appendix D.11 

NAC-MPC 

Yankee Class 

VCC Appendix E.11 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC 
Appendix F.11 

GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.11 
GTCC-Canister-ZN 

 
 

All Indicated Changes are in response to RSI NP-4.2



WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 1 Interim 

Page 12-7 

 
Table 12-1 

Off-Normal and Accident Evaluations for the Storage Systems at the 
WCS CISF 

 

Cask System Canister Overpack Appendix 

NUHOMS®-MP187-Cask System 

FO-DSC 

HSM (Model 80) Appendix A.12 
FC-DSC 
FF-DSC 

GTCC Canister 
Standardized Advanced 

NUHOMS® System NUHOMS® 24PT1 AHSM Appendix B.12 

Standardized NUHOMS® System 

NUHOMS® 
61BT 

HSM Model 102 
Appendix C.12 

NUHOMS® 
61BTH Type 1 Appendix D.12 

NAC-MPC 

Yankee Class 

VCC Appendix E.12 
Connecticut Yankee 

LACBWR 
GTCC-Canister-CY 
GTCC-Canister-YR 

NAC-UMS 
Classes 1 through 5 

VCC Appendix F.12 
GTCC-Canister-MY 

MAGNASTOR 
TSC1 through TSC4 

CC1 through CC4 Appendix G.12 
GTCC-Canister-ZN 

 
 
 

All Indicated Changes are in response to RSI NP-4.2
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 SSCs Important to Safety A.3.1

The classifications of the NUHOMS®-MP187 Cask System systems, structures and 
components are discussed in Section 3.4 of Volume 1 and Section 3.2 of Appendix C of 
the “Rancho Seco Independent Spent Fuel Storage Installation Safety Analysis 
Report” [A.3-1].  These classifications are summarized in Table A.3-2 for 
convenience. 

 FO-, FC-, FF- DSCs and GTCC Canister A.3.1.1

The FO-, FC- and FF-dry shielded canisters (DSC) provide the fuel assembly (FA) 
support required to maintain the fuel geometry for criticality control.  Accidental 
criticality inside a DSC could lead to off-site doses exceeding regulatory limits, which 
must be prevented.  The DSCs, including the GTCC canister, also provide the 
confinement boundary for radioactive materials.  Therefore, the DSCs, including the 
GTCC canister, are designed to maintain structural integrity under all accident 
conditions identified in Chapter 12 without losing their function to provide 
confinement of the spent fuel assemblies.  The DSCs, including the GTCC canister, 
important-to-safety (ITS) 

 Horizontal Storage Module A.3.1.2

For the NUHOMS®-MP187 Cask System, the horizontal storage modules (HSM) used 
is the HSM Model 80, herein referred to as HSM.  The HSMs are considered ITS 
since these provide physical protection and shielding for the DSC during storage.  The 
reinforced concrete HSM is designed in accordance with American Concrete Institute 
(ACI) 349 [A.3-4] and constructed to the requirements of ACI-318 [A.3-5].  The level 
of testing, inspection, and documentation provided during construction and 
maintenance is in accordance with the quality assurance requirements defined in 10 
CFR Part 72, Subpart G.  Thermal instrumentation for monitoring HSM concrete 
temperatures is considered “not-important-to-safety” (NITS). 

 NUHOMS® Basemat and Approach Slab A.3.1.3

The basemat and approach slabs for the HSMs are considered NITS and are designed, 
constructed, maintained, and tested to ACI-318 [A.3-5] as commercial-grade items. 

 NUHOMS® Transfer Equipment A.3.1.4

For the NUHOMS®-MP187 Cask System, the MP187 transportation cask is qualified 
for transfer operations and herein referred to as a transfer cask.  The MP187 transfer 
cask is ITS since it protects the DSC during handling and is part of the primary load 
path used while handling the DSCs in the Cask Handling Building.  An accidental 
drop of a loaded transfer cask has the potential for creating conditions adverse to the 
public health and safety.  These possible drop conditions are evaluated with respect to 
the impact on the DSC in Chapter 12.  The MP187 is designed, constructed, and tested 
in accordance with a QA program incorporating a graded quality approach for ITS 
requirements as defined by 10 CFR Part 72, Subpart G, paragraph 72.140(b). 

All Indicated Changes are in response to RSI NP-4.2
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A.8. THERMAL EVALUATION  

This Appendix qualifies the NUHOMS®-MP187 Cask System for storage and transfer 
at the Waste Control Specialists, LLC (WCS) Consolidated Interim Storage Facility 
(CISF) with the same heat load of 13.5 kW under the WCS CISF environmental 
conditions.  No new thermal analysis is performed in this Appendix.  This 
qualification demonstrates that all the 10 CFR Part 72 thermal requirements for 
storage and transfer of the FO-, FC-, and FF- Dry Shielded Canisters (DSCs) 
(hereafter canisters) and GTCC canister at the WCS CISF are met. 

All Indicated Changes are in response to RSI NP-4.2



WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 1 Interim 

Page A.8-2 

 Discussion A.8.1

As discussed in Chapter 1, the canisters from the Rancho Seco Nuclear Generating 
Station Independent Spent Fuel Storage Installation (ISFSI) will be transported to the 
WCS CISF in the NUHOMS® MP187 Transportation Cask (MP187 cask) under NRC 
Certificate of Compliance 9255 [A.8-1].  At the WCS CISF, the canisters, described in 
Section 4.2.5.2, Volume I of the Rancho Seco SAR [A.8-3], are to be stored inside the 
HSM Model 80 described in Chapter 4 of the Standardized NUHOMS® UFSAR [A.8-
2].  The use of the HSM Model 80 for storing the canisters is justified in Section 
A.8.4.1. 

The canisters at the Rancho Seco site are licensed for storage in the Rancho Seco 
HSM modules and on-site transfer in the MP187 cask with a design basis heat load of 
13.5 kW [A.8-3].  The thermal analysis for storage of the canisters is presented in 
Sections 8.1.1.2, Volume II of [A.8-3] while the thermal analysis for the transfer of 
these DSCs is presented in Section 8.1.1.1, Volume III of [A.8-3].  As documented in 
Section 3.1.1.2. of Appendix C of [A.8-3] the GTCC canister is bounded by the 
evaluations for the FO-. FC- and FF-DSCs; therefore, no additional discussion of the 
GTCC canister is required in this chapter. 

This Appendix qualifies the canisters for storage in HSM Model 80s and transfer 
operations with the MP187 cask at the WCS CISF with the same heat load of 13.5 kW 
under the WCS CISF environmental conditions.  No new thermal analysis is 
performed in this Appendix.  This demonstrates that all the 10 CFR Part 72 thermal 
requirements for storage and transfer of the canisters at the WCS CISF are met. 

 

All Indicated Changes are in response to RSI NP-4.2
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A.11. CONFINEMENT EVALUATION  

The design criteria for the NUHOMS® MP187 Cask System requires that the FO-, FC, 
FF- Dry Shielded Canisters (DSCs or canisters) and GTCC Canister are designed to 
ensure confinement of stored materials under normal, off-normal, and accident 
conditions during all operations, transfers, and storage.  This chapter summarizes the 
system design features that ensure radiological releases are within limits and will 
remain As Low As Reasonably Achievable (ALARA), and that spent nuclear fuel 
(SNF) cladding and SNF assemblies are protected from degradation during storage.  
As documented in Section 8.2.2 of Appendix C of [A.11-1] the confinement evaluation 
for the FO-, FC- and FF- DSCs bound the GTCC canister; therefore, no additional 
discussion for the GTCC canister is required in this chapter. 

All Indicated Changes are in response to RSI NP-4.2
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A.12. ACCIDENT ANALYSIS  

This section describes the postulated off-normal and accident events that could occur 
during transfer and storage for the NUHOMS® MP187 Cask System.  Detailed 
analysis are provided in the “Rancho Seco Independent Spent Fuel Storage Installation 
Safety Analysis Report” [A.12-1] are referenced herein.  As documented in Section 8.2 
and associated subsections in Appendix C of [A.12-1] the evaluations for the FO-, 
FC- and FF-DSCs bound the GTCC Canister, therefore no additional discussion for 
the GTCC canister is required in this chapter. 

All Indicated Changes are in response to RSI NP-4.2
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B.5. OPERATING PROCEDURES  

This chapter presents the operating procedures for the Standardized Advanced 
NUHOMS® System containing the NUHOMS® 24PT1-DSCs originally loaded and 
stored under Certificate of Compliance (CoC) 1029 with the addition of the 
NUHOMS®-MP187 transport/transfer cask (TC) qualified for transfer operations with 
the 24PT1 DSC.  The procedures include receipt of the NUHOMS®-MP187 Cask; 
placing the TC onto the transfer skid on the transfer vehicle, transfer to the Storage 
Area, DSC transfer into the Standardized Advanced Horizontal Storage Module 
(AHSM), monitoring operations, and DSC retrieval from the AHSM.  The 
NUHOMS®-MP187 cask transfer equipment, and the Cask Handling Building systems 
and equipment are used to accomplish these operations.  Procedures are delineated 
here to describe how these operations may be performed and are not intended to be 
limiting.  Temporary shielding may be used throughout as appropriate to maintain 
doses as low as reasonably achievable (ALARA). 

The following sections outline the typical operating procedures for the Standardized 
Advanced NUHOMS® System.  These procedures have been developed to minimize 
the amount of time required to complete the subject operations, to minimize personnel 
exposure, and to assure that all operations required for transfer, and storage are 
performed safely.  Operations may be performed in a different order if desired to 
better utilize personnel and minimize dose as conditions dictate. 

Pictograms of the Standardized Advanced NUHOMS® System operations are 
presented in Figure B.5-1. 

The generic terms used throughout this section are as follows. 

• TC, or transfer cask is used for the NUHOMS®-MP187 transportation/transfer 
cask. 

• DSC is used for the NUHOMS® 24PT1-DSC. 

• AHSM is used for the Standardized Advanced Horizontal Storage Module. 

 

All Indicated Changes are in response to RSI NP-4.2
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 Discussion B.7.1

As discussed in Chapter 1, the 24PT1 DSCs, currently stored inside AHSMs at the San 
Onofre Nuclear Generating Station (SONGS) ISFSI, will be transported to the WCS 
CISF utilizing the NUHOMS®-MP187 Transportation Cask. The canisters and the 
AHSM are Standardized Advanced NUHOMS® System components for the storage of 
SNF under NRC Certificate of Compliance No. 1029 [B.7-6] and are described in 
Chapter 1 of [B.7-1]. The MP187 transportation cask is licensed under NRC 
Certificate of Compliance (CoC) No. 9255 [B.7-3].  

At the WCS CISF, the canisters will be stored inside newly fabricated AHSMs 
utilizing the MP187 cask for on-site transfer operations. The MP187 cask is a multi-
purpose cask licensed as an on-site transfer cask [B.7-2] under 10 CFR Part 72 as 
described in [B.7-4]. 

As described in [B.7-1] the canister and the AHSM utilize the OS197 transfer cask for 
on-site transfer operations. The OS197 transfer cask is licensed under CoC No. 1004 
and is described in the Standardized NUHOMS® UFSAR [B.7-7]. This appendix 
reconciles the design basis analyses of the 24PT1 DSC in the OS197 transfer cask to 
justify use of the MP187 cask for transfer of the 24PT1 DSC at the WCS CISF.   

The design basis seismic criteria for the canister and AHSM significantly exceed the 
seismic criteria for the WCS CISF (see Figure B.7-2). Hence, no reconciliation for 
seismic loads for the canister and AHSM need to be performed in this appendix. 

The qualification of the MP187 cask for use as the on-site transfer cask at WCS CISF 
is based on the design basis analysis as documented in [B.7-4]. The cask stability 
evaluations in [B.7-4] use the hypothetical case of the cask as a storage component, 
and hence in the vertical configuration, as bounding the horizontal configuration in the 
transfer mode.  

 

All Indicated Changes are in response to RSI NP-4.2
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B.8. THERMAL EVALUATION  

This Appendix qualifies the Standardized Advanced NUHOMS® System for storage 
and transfer at the Waste Control Specialist, LLC (WCS) Consolidated Interim 
Storage Facility (CISF) with the same heat load of 14 kW under the WCS CISF 
environmental conditions.  No new thermal analysis is performed in this Appendix.  
This qualification demonstrates that all the 10 CFR Part 72 thermal requirements for 
storage and transfer of the 24PT1 Dry Shielded Canisters (DSCs or canisters) at the 
WCS CISF are met. 

As presented in Chapter 1, Table 1-1, the Standardized Advanced NUHOMS® System 
storage components include the 24PT1 DSC and the AHSM concrete overpack.   

The 24PT1 DSC is described in Section 3.1.1.1 of the Standardized Advanced 
NUHOMS® Updated Final Safety Analysis Report (UFSAR) [B.8-1].  The AHSM is 
described in Section 3.1.1.2 of the UFSAR [B.8-1].   

At the WCS CISF, the NUHOMS®-MP187 cask will be used for on-site transfer 
operations. The MP187 cask is a multi-purpose cask approved by the NRC as a 
transportation cask for off-site shipments of the 24PT1 DSC [B.8-2]. This Appendix 
qualifies the thermal design of the MP187 cask for transfer operations with the 24PT1 
DSC. 

All Indicated Changes are in response to RSI NP-4.2
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 Occupational Exposure Evaluation B.9.2

 Analysis Methodology B.9.2.1

Dose rates are known in the vicinity of the AHSM and MP187 cask based upon the 
existing FSAR[B.9-1] and SAR[B.9-2].  The operational sequence is determined for 
each system, as well as the associated number of workers, their location, and duration 
per operation.  The collective dose per step is then computed as: 

C = D*N*T,  

where 

C is the collective dose (person-mrem), 

D is the dose rate for each operation (mrem/hr), 

N is the number of workers for that operation, and 

T is the duration of the operation (hr) 

Once the collective dose is determined for each step, the collective doses are summed 
to create the total collective dose.  The total collective dose is determined for a single 
receipt/transfer operation. 

 Dose Assessment B.9.2.2

A dose assessment is performed for receipt and transfer of an NUHOMS®-24PT1 DSC 
to AHSM using the MP187 cask.   

Seven general locations around the cask are defined, as shown in the top half of 
Figure B.9-1: top, top edge, top corner, side, bottom corner, bottom edge, and bottom.  
These seven general locations are reduced to only three locations for which dose rate 
information is available, as shown in the bottom half of Figure B.9-1: top, side, and 
bottom. 

A loading operation is divided into receipt and transfer operations.  Dose rates for 
receipt operations are obtained from the transportation SAR for the MP187 cask.  
Dose rates for the transfer operations are obtained from the storage FSAR for the 
AHSM. 

For some configurations, dose rates are not available in the reference transportation 
SAR or storage FSAR.  In these instances, bounding dose rates are obtained for 
similar systems: 

• For transfer of the 24PT1 DSC inside the MP187 cask, bounding dose rates for 
transfer of the 24PT1 DSC inside the OS197 transfer cask are utilized.  This 
approach is conservative because the OS197 transfer cask contains less shielding 
than the MP187 cask. 

All Indicated Changes are in response to RSI NP-4.2
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The configurations used in the dose rate analysis are summarized in Table B.9-1.  
Results for the various loading scenarios are provided in Table B.9-2 and Table B.9-3.  
Separate tables are developed for receipt and transfer operations.  These tables provide 
the process steps, number of workers, occupancy time, distance, dose rate, and 
collective dose for all operations.   

The total collective dose for an operation is the sum of the receipt and transfer 
collective doses.  The total collective dose for receipt and transfer of NUHOMS®-
24PT1 DSC to an AHSM using the MP187 cask: 1097 person-mrem. 

All Indicated Changes are in response to RSI NP-4.2
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Table B.9-1 
Receipt and Transfer Configurations 

Actual Configuration Receipt Analysis 
Configuration 

Transfer Analysis 
Configuration 

24PT1 DSC transferred from the 
MP187 cask into an AHSM 

24PT1 inside MP187 cask  
[B.9-2] 

24PT1 inside OS197 transfer 
cask (bounds MP187 cask) 
[B.9-1] 

 
  

All Indicated Changes are in response to RSI NP-4.2



WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 1 Interim 

Page C.5-1 

C.5. OPERATING PROCEDURES  

This chapter presents the operating procedures for the Standardized NUHOMS® 
System containing the NUHOMS®-61BT DSCs originally loaded and stored under 
Certificate of Compliance (CoC) 1004 with the addition of the NUHOMS®-MP197HB 
transport/transfer cask (TC) qualified for transfer operations with the 61BT DSC.  The 
procedures include receipt of the TC; placing the TC onto the transfer skid on the 
transfer vehicle, transfer to the Storage Area, DSC transfer into the Horizontal Storage 
Module (HSM), monitoring operations, and DSC retrieval from the HSM.  The 
NUHOMS®-MP197HB transfer equipment, and the Cask Handling Building systems 
and equipment are used to accomplish these operations.  Procedures are delineated 
here to describe how these operations may be performed and are not intended to be 
limiting.  Temporary shielding may be used throughout as appropriate to maintain 
doses as low as reasonably achievable (ALARA). 

The following sections outline the typical operating procedures for the Standardized 
NUHOMS®-61BT System.  These procedures have been developed to minimize the 
amount of time required to complete the subject operations, to minimize personnel 
exposure, and to assure that all operations required for transfer, and storage are 
performed safely.  Operations may be performed in a different order if desired to 
better utilize personnel and minimize dose as conditions dictate. 

Pictograms of the Standardized NUHOMS®-61BT System operations are presented in 
Figure C.5-1. 

The generic terms used throughout this section are as follows. 

• TC, or transfer cask is used for the NUHOMS®-MP197HB transport/transfer 
cask. 

• DSC is used for the NUHOMS®-61BT DSC. 

• HSM is used for the HSM Model 102. 
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C.7. STRUCTURAL EVALUATION  

This Appendix describes the structural evaluation of the Standardized NUHOMS®-
61BT System components utilized for transfer and storage of canisterized spent 
nuclear fuel (SNF) at the Waste Control Specialists, LLC (WCS) Consolidated Interim 
Storage Facility (CISF). As presented in Chapter 1, Table 1-1, the Standardized 
NUHOMS®-61BT System storage components include the 61BT Dry Shielded 
Canister (DSC or canister) and the HSM Model 102 concrete overpack.  At the WCS 
CISF, the MP197HB transportation cask is used for on-site transfer activities. 

The HSM Model 102 is described in detail in Section 4.2.3.2 of the Standardized 
NUHOMS® Updated Final Safety Analysis Report (UFSAR) [C.7-13].  The 61BT 
DSC is described in detail in Section K.1.2 of [C.7-13].  Both of these components are 
approved by the NRC [C.7-13] for transfer and storage of SNF under the requirements 
of 10 CFR Part 72. 

The MP197HB cask is described in detail in Section A.1.2 of the NUHOMS®-MP197 
Transportation Package Safety Analysis Report (SAR) [C.7-1].  The MP197HB cask 
is approved by the NRC for off-site transport of canisters under the requirements of 10 
CFR Part 71.  This SAR presents the analyses required for approval of the MP197HB 
cask as the on-site transfer cask at the WCS CISF under the requirements of 10 CFR 
Part 72.  The structural evaluation of the MP197HB cask as the on-site transfer cask is 
contained in this appendix.  The evaluation of the canisters for transfer and storage is 
contained in Appendix K of [C.7-13] for the Standardized NUHOMS®-61BT System 
[C.7-13]. The evaluation of the HSM Model 102 is contained in Chapter 8 of [C.7-13].  

This appendix is prepared to demonstrate that these licensed Standardized 
NUHOMS®-61BT System components are also qualified to safely transfer and store 
SNF at the WCS CISF.  In addition to the seismic reconciliation evaluation presented 
in Section C.7.3, this appendix presents the analyses required to qualify the MP197HB 
cask for on-site transfer activities per 10 CFR Part 72 for the 61BT and 61BTH Type 1 
canisters.  These analyses, in combination with existing evaluations in [C.7-13], 
demonstrate that the MP197HB / Canisters / HSM Model 102 transfer and storage 
system satisfies all of the 10 CFR Part 72 requirements for storage at the WCS CISF. 

MP197HB Cask 

The principal design criteria for the MP197HB cask for service at the WCS CISF are 
described in Table C.7-1 and below in Section C.7.7.1. The design approach, design 
criteria and loading combinations for the MP197HB cask are also described in Section 
C.7.7.1. 
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 Occupational Exposure Evaluation C.9.2

 Analysis Methodology C.9.2.1

Dose rates are known in the vicinity of the HSM Model 102 and MP197HB casks 
based upon the existing FSAR [C.9-1] and SAR [C.9-2].  The operational sequence is 
determined for each system, as well as the associated number of workers, their 
location, and duration per operation.  The collective dose per step is then computed as: 

C = D*N*T,  

where 

C is the collective dose (person-mrem), 

D is the dose rate for each operation (mrem/hr), 

N is the number of workers for that operation, and 

T is the duration of the operation (hr) 

Once the collective dose is determined for each step, the collective doses are summed 
to create the total collective dose.  The total collective dose is determined for a single 
receipt/transfer operation. 

 Dose Assessment C.9.2.2

A dose assessment is performed for receipt and transfer of an 61BT DSC to HSM 
Model 102 using the MP197HB cask.   

Seven general locations around the cask are defined, as shown in the top half of 
Figure C.9-1: top, top edge, top corner, side, bottom corner, bottom edge, and bottom.  
These seven general locations are reduced to only three locations for which dose rate 
information is available, as shown in the bottom half of Figure C.9-1: top, side, and 
bottom. 

A loading operation is divided into receipt and transfer operations.  Dose rates for 
receipt operations are obtained from the transportation SAR for the MP197HB cask.  
Dose rates for the transfer operations are obtained from the storage FSAR for the 
HSM Model 102. 

For some configurations, dose rates are not available in the reference transportation 
SAR or storage FSAR.  In these instances, bounding dose rates are obtained for 
similar systems: 

• For receipt of the 61BT DSC inside the MP197HB cask, bounding dose rates for 
receipt of the 69BTH DSC inside the MP197HB cask are utilized.  This approach 
is conservative because the 69BTH DSC contains a larger source than the 61BT 
DSC. 
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• For transfer of the 61BT DSC inside the MP197HB cask, bounding dose rates for 
transfer of the 69BTH DSC inside the OS200 transfer cask are utilized.  This 
approach is conservative because the OS200 transfer cask contains less shielding 
than the MP197HB cask, and the 69BTH DSC contains a larger source than the 
61BT DSC. 

The configurations used in the dose rate analysis are summarized in Table C.9-1.  
Results for the various loading scenarios are provided in Table C.9-2 and Table C.9-3.  
Separate tables are developed for receipt and transfer operations.  These tables provide 
the process steps, number of workers, occupancy time, distance, dose rate, and 
collective dose for all operations.   

The total collective dose for an operation is the sum of the receipt and transfer 
collective doses.  The total collective dose for receipt and transfer of NUHOMS®-
61BT DSC to an HSM Model 102 using the MP197HB cask: 1016 person-mrem. 

The total collective dose for unloading a 61BT DSC from an HSM Model 102 and 
preparing it for transport off-site is bounded by the loading operations (1016 person-
mrem).  Operations for removing the 61BT DSC from the HSM Model 102 and off-site 
shipment are identical to loading operations, except in reverse order.  The collective 
dose for unloading is bounded because during storage at the WCS CISF the source 
terms will have decayed reducing surface dose rates.  The total collective dose is the 
sum of the receipt, transfer, retrieval, and shipment is 2032 person-mrem. 
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D.5. OPERATING PROCEDURES  

This chapter presents the operating procedures for the Standardized NUHOMS® 
System containing the NUHOMS® 61BTH Type 1 DSCs originally loaded and stored 
under Certificate of Compliance (CoC) 1004 with the addition of the NUHOMS®-
MP197HB transport/transfer cask (TC) qualified for transfer operations with the 
61BTH Type 1 DSC.  The procedures include receipt of the TC; placing the TC onto 
the transfer skid on the transfer vehicle, transfer to the Storage Area, DSC transfer into 
the Horizontal Storage Module (HSM), monitoring operations, and DSC retrieval from 
the HSM.  The NUHOMS®-MP197HB transfer equipment, and the Cask Handling 
Building systems and equipment are used to accomplish these operations.  Procedures 
are delineated here to describe how these operations may be performed and are not 
intended to be limiting.  Temporary shielding may be used throughout as appropriate 
to maintain doses as low as reasonably achievable (ALARA). 

The following sections outline the typical operating procedures for the Standardized 
NUHOMS®-61BTH Type 1 System.  These procedures have been developed to 
minimize the amount of time required to complete the subject operations, to minimize 
personnel exposure, and to assure that all operations required for transfer, and storage 
are performed safely.  Operations may be performed in a different order if desired to 
better utilize personnel and minimize dose as conditions dictate. 

Pictograms of the Standardized NUHOMS®-61BTH Type 1 System operations are 
presented in Figure D.5-1. 

The generic terms used throughout this section are as follows. 

• TC, or transfer cask is used for the NUHOMS®-MP197HB transport/transfer 
cask. 

• DSC is used for the NUHOMS®-61BTH Type 1 DSC. 

• HSM is used for the HSM Model 102. 
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E.4 OPERATING SYSTEMS  

The principal components of the NAC-MPC system are the canister, the vertical 
concrete cask and the transfer cask.  The loaded canister is moved to and from the 
concrete cask with the transfer cask.  The transfer cask provides radiation shielding 
while the canister is being transferred.  The canister is placed in the concrete cask by 
positioning the transfer cask with the loaded canister on top of the concrete cask and 
lowering the canister into the concrete cask.  Figure E.4-1 depicts the major 
components of the NAC-MPC system and shows the transfer cask positioned on the 
top of the concrete cask. 

The NAC-MPC is provided in three configurations.  The first is designed to store up to 
36 intact Yankee Class spent fuel and reconfigured fuel assemblies and is referred to 
as the Yankee-MPC.  The second is designed to store up to 26 Connecticut Yankee 
fuel assemblies, reconfigured fuel assemblies and damaged fuel in CY-MPC damaged 
fuel cans, and is referred to as the CY-MPC.  The Yankee-MPC and CY-MPC systems 
are described in WCS SAR Appendix E, Section E4.1 and are generically referred to 
as the NAC-MPC.  The third configuration, referred to as MPC-LACBWR, is 
designed to store up to 68 Dairyland Power Cooperative (DPC) La Crosse Boiling 
Water Reactor (LACBWR) spent fuel assemblies with up to 32 damaged fuel cans.  
The MPC-LACBWR system is described in WCS SAR Appendix E, Section E4.2. 

Section E.4.4 provides reference to all applicable license drawings (i.e., only Yankee-
MPC, CY-MPC, and MPC-LACBWR fuel storage systems) from Reference [E.4-1].   

In addition to these previously NRC approved license drawings, this WCS SAR 
appendix includes two site-specific GTCC waste canister storage configuration 
drawings for previously loaded Yankee Rowe and Connecticut Yankee GTCC waste 
canisters (GTCC-Canister-YR and GTCC-Canister-CY, respectively). 
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 References E.4.3

 NAC-MPC Final Safety Analysis Report, Revision 10, January 2014 E.4-1

 NAC International, “NAC-STC, NAC Storage Transport Cask Safety Analysis E.4-2
Report,” Revision 17, CoC 9235 Revision 13, U.S. NRC Docket Number 71-9235. 
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 Supplemental Data  E.4.4

The licensing drawings for the NAC-MPC system are listed in Section 1.7, Drawings, 
and Section 1.A.7, MPC-LACBWR Licensing Drawings, in volume 1 of the NAC-MPC 
Final Safety Analysis Report, Revision 10 [E.4-1].  

Section 1.7.1 lists the Yankee-MPC license drawings; Section 1.7.2 lists the Yankee 
Class Reconfigured Fuel Assembly License drawings; and Section 1.7.3 lists the CY-
MPC license drawings. These drawings appear in the FSAR immediately after the 
drawing lists in Section 1.7. 

Section 1.A.7 lists the MPC-LACBWR licensing drawings.  These drawings appear in 
the FSAR immediately after the drawing list in Section 1.A.7. 

The following drawings are located as noted below for the GTCC-Canister-CY and 
GTCC-Canister-YR GTCC Waste Canisters and Storage configurations: 

1. “Basket Assembly, GTCC, CY-MPC,” Sheets 1 thru 4, 414-887, Rev. 4 (See 
Section 1.3.2 of the “NAC-STC, NAC Storage Transport Cask Safety Analysis 
Report” [E.4-2]) 

2.  “Canister Shell, GTCC, CY-MPC,” Sheets 1 thru 2, 414-888, Rev. 4 (See Section 
1.3.2 of the “NAC-STC, NAC Storage Transport Cask Safety Analysis Report” 
[E.4-2]) 

3.  “Assembly, Transportable Storage Canister (TSC), GTCC, CY-MPC,” Sheets 1 
thru 3, 414-889,  Rev. 7 (See Section 1.3.2 of the “NAC-STC, NAC Storage 
Transport Cask Safety Analysis Report” [E.4-2]) 

4. 30039-863, “Loaded Vertical Concrete Cask (VCC), CY-MPC, Waste Control 
Specialists (WCS),” Sheets 1 of 1, Rev. 0 (included at the end of this Section) 

5. 455-887, “Basket Assembly, 24 GTCC Container, MPC-Yankee,” Sheets 1 thru 3, 
Rev. 4 (See Section 1.3.2 of the “NAC-STC, NAC Storage Transport Cask Safety 
Analysis Report” [E.4-2]) 

6. 455-888, “Assembly, Transportable Storage Canister (TSC), 24 GTCC 
Container, MPC-Yankee,” Sheets 1 thru 2, Rev. 8 (See Section 1.3.2 of the “NAC-
STC, NAC Storage Transport Cask Safety Analysis Report” [E.4-2]) 

7. 30039-862, “Loaded Vertical Concrete Cask (VCC), MPC-YANKEE, Waste 
Control Specialists (WCS),” Sheets 1 thru 2, Rev. 0 (included at the end of this 
Section) 
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E.8 THERMAL EVALUATION  

The NAC-MPC is provided in three configurations.  The first is designed to safely 
store up to 36 intact Yankee Class spent fuel and reconfigured fuel assemblies and is 
referred to as the Yankee-MPC.  The second is the Connecticut-Yankee MPC, referred 
to as the CY-MPC, is designed to store up to 26 Connecticut Yankee fuel assemblies, 
CY-MPC reconfigured fuel assemblies and CY-MPC damaged fuel cans.  The third is 
the La Crosse BWR MPC, referred to as the MPC-LACBWR, designed to store up to 
68 La Crosse fuel assemblies, including MPC-LACBWR damaged fuel cans. 

The Yankee-MPC system is designed to store Yankee class spent fuel with a 
maximum heat load of 12.5 kW (12.5 kW/36 assemblies = 0.347 kW per fuel 
assembly) and reconfigured fuel assemblies with a maximum heat load of 0.102 kW 
per assembly.  The temperatures produced by the design basis fuel bound the 
temperature effects due to the reconfigured fuel assemblies.  

The CY-MPC system is designed to store Connecticut Yankee spent fuel with a 
maximum total heat load of 17.5 kW, or an average heat load of 0.674 kW per 
assembly.  The maximum heat load of a CY-MPC damaged fuel can, as well as CY-
MPC reconfigured fuel assembly, is 0.674 kW. 

The MPC-LACBWR system is designed to store Dairyland Power Cooperative La 
Crosse BWR spent fuel with a maximum total heat load of 4.5 kW, or an average heat 
load of 66.2 W per assembly for all locations with or without damaged fuel can 
confinement. 

The thermal evaluation of the Yankee-MPC configuration is presented in Section 4.4 
of Reference E.8-1.  The thermal evaluation of the CY-MPC configuration is 
presented in Section 4.5 of Reference E.8-1.  The thermal evaluation for the MPC-
LACBWR configuration is presented in Section 4.A.3 of Appendix 4.A to Reference 
E.8-1. 

The results of the aforementioned analyses determined the site-specific environmental 
thermal parameters, which must be met for the Yankee-MPC, CY-MPC, and MPC-
LACBWR systems at the WCS facility.  The following sections details those site-
specific thermal parameters for each system and demonstrates that they bound the 
environmental thermal parameters at the WCS facility. 

The NAC-MPC storage system may contain GTCC waste from Yankee Rowe and 
Connecticut Yankee (GTCC-Canister-YR and GTCC-Canister-CY, respectively).  The 
maximum GTCC waste heat generation allowed for transport in the NAC-STC 
transportation cask for Yankee Rowe and Connecticut Yankee is 2.9 kW and 5.0 kW, 
respectively.  These heat loads are well below the design basis heat loads of 12.5 kW 
(Yankee Rowe) and 17.5 kW (Connecticut Yankee) for the storage of PWR fuel.  
Therefore, the thermal analysis results for the storage of Yankee Rowe and 
Connecticut Yankee PWR fuel is bounding.  No further evaluation is required. 
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E.11 CONFINEMENT EVALUATION  

The NAC-MPC storage system is provided in three configurations.  The Yankee-MPC 
provides storage for up to 36 intact Yankee Class spent fuel assemblies and 
reconfigured fuel assemblies (RFA).  The CY-MPC holds up to 26 Connecticut 
Yankee spent fuel assemblies, reconfigured fuel assemblies or damaged fuel cans.  
The MPC-LACBWR provides storage for up to 68 Dairyland Power Cooperative La 
Crosse Boiling Water Reactor spent fuel assemblies with 32 damaged fuel cans.  
These three configurations of the NAC-MPC have similar components and operating 
features, but have different physical dimensions, weights and storage capacities.  
Confinement features for the Yankee-MPC and CY-MPC systems are addressed in the 
main body of Chapter 7 of Reference E.11-1.  Appendix 7.A of Reference E.11-1 has 
been added to address the MPC-LACBWR system.  Figures illustrating the 
confinement boundary for the Yankee-MPC and CY-MPC are found in Figures 7.1-1 
and 7.1-2 of Reference E.11-1. The Figure illustrating the confinement boundary for 
the MPC-LACBWR is found in Figure 7.A.1-1 of Reference E.11.1. 

The codes and standards for the design, fabrication, and inspection of the canister and 
confinement boundary are detailed in Reference E.11-2. Specifically, Appendix B, 
Section B.3.3, “Codes and Standards”, which states the ASME Boiler and Pressure 
Vessel Code (ASME Code), 1995 Edition with Addenda through 1995, is the 
governing Code for the NAC-MPC System canister except that Addenda through 1997, 
are applied for critical flaw evaluation of the canister closure weld and Section 
B.3.3.1, “Alternatives to the ASME Code”, which lists the Code alternatives for the 
canister in Table B3-1. Included in this table is the leaktight criterion of ANSI N14.5 
for the canister. 

Appendix A, Section A 3.1, “NAC-MPC System Integrity”, of Reference E.11.2, 
includes limiting condition for operation (LCO) 3.1.1 for canister maximum vacuum 
drying time, LCO 3.1.2 for canister vacuum drying pressure, and LCO 3.1.3 for 
canister helium backfill pressure. These LCOs create a dry, inert, leaktight 
atmosphere, which contributes to preventing the leakage of radioactive material.  

The confinement features of the NAC-MPC system for Yankee Rowe, Connecticut 
Yankee and La Crosse are such that the potential for canister leakage is not credible.  
Similarly, the storage of reactor generated GTCC waste from Yankee Rowe and 
Connecticut Yankee within a welded closed GTCC-Canister-YR and GTCC-Canister-
CY does not present the potential for a credible leakage path.  In addition, GTCC 
waste is a non-gas generation media.  Thus, there is no means of dispersal from the 
GTCC-Canister-YR and GTCC-Canister-CY. 
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E.12 ACCIDENT ANALYSIS  

The analyses of the off-normal and accident design events, including those identified 
by ANSI/ANS 57.9-1992, are presented in this Chapter 11 of Reference E.12-1.  
Section 11.1 of Reference E.12-1 describes the off-normal events that could occur 
during the use of the NAC-MPC storage system, possibly as often as once per calendar 
year.  Section 11.2 of Reference E.12-1 addresses very low probability events that 
might occur once during the lifetime of the ISFSI or hypothetical events that are 
postulated because their consequences may result in the maximum potential impact on 
the surrounding environment. Section 11.3 of Reference E.12-1 describes the design 
basis load conditions for the Yankee-MPC transportable storage canister.  As 
described in Section 11.3 of Reference E.12-1, the canister is analyzed for loads 
imposed during transportation.  These transport condition loads envelope the loads for 
the storage condition analyzed herein. 

This Chapter 11 of Reference E.12-1 demonstrates that the NAC-MPC satisfies the 
requirements of 10 CFR 72.24 and 10 CFR 72.122 for off-normal and accident 
conditions.  These analyses are based on conservative assumptions to ensure that the 
consequences of off-normal conditions and accident events are bounded by the 
reported results.  The actual response of the NAC-MPC system to the postulated 
events will be much better than that reported, i.e., stresses, temperatures, and radiation 
doses will be lower than predicted.  If required for a site-specific application, a more 
detailed evaluation could be used to extend the limits defined by the events evaluated 
in this section. 

The NAC-MPC is provided in three configurations.  The first is designed to store up to 
36 intact Yankee Class spent fuel and reconfigured fuel assemblies and is referred to 
as the Yankee-MPC. The second is designed to store up to 26 Connecticut Yankee fuel 
assemblies, reconfigured fuel assemblies or damaged fuel cans and is referred to as the 
CY-MPC.  The third configuration is designed to store up to 68 Dairyland Power 
Cooperative La Crosse Boiling Water Reactor (LACBWR) spent fuel assemblies, 
including up to 32 LACBWR damaged fuel cans, and is referred to as MPC-
LACBWR.   

The off-normal and accident conditions evaluation for each configuration is presented 
separately when appropriate due to differences in capacity, weight and principal 
dimensions.  The off-normal and accident conditions evaluation for the MPC-
LACBWR configuration is presented in Appendix 11.A of Reference E.12-1. 

For the storage of reactor generated GTCC waste previously loaded at Yankee Rowe 
and Connecticut Yankee, the accident analyses for the storage of their fuel bounds the 
storage of GTCC waste.  The GTCC-Canister-YR and GTCC-Canister-CY and 
concrete overpacks are similar in design to the spent nuclear fuel canisters and 
overpacks and the storage heat load for GTCC waste is significantly below that of the 
stored spent nuclear fuel. 
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F.4 OPERATING SYSTEMS 

The primary components of the NAC-UMS Universal Storage System consist of the 
transportable storage canister, the vertical concrete cask, and the transfer cask.  The 
NAC-UMS is designed to store up to 24 PWR or up to 56 BWR fuel assemblies.  
Since the design basis fuel assemblies have different overall lengths, the PWR fuel 
assemblies are grouped into three classes and the BWR fuel assemblies are grouped 
into two classes based on overall lengths.  To accommodate the different fuel classes 
the NAC-UMS principal components are provided in an appropriate length for each 
class of fuel assemblies. 

The transportable storage canister is a stainless steel cylindrical shell (with a bottom 
end plate and closure lids) that confines the fuel basket structure and the contents. 

In long-term storage, the transportable storage canister is positioned inside a vertical 
concrete cask, which provides passive radiation shielding and natural convection 
cooling.  The vertical concrete cask also provides protection during storage for the 
Transportable Storage Canister under adverse environmental conditions. 

The transfer cask is used to lift and place a canister during fuel loading operations and 
to move a canister to or from the vertical concrete cask.  The transfer cask provides 
radiation shielding while the canister is being transferred.   

A loaded canister is placed into a concrete cask by positioning the transfer cask 
containing the loaded canister on top of the vertical concrete cask and lowering the 
canister into the concrete cask.  The process is reversed for the removal of a canister 
from a concrete cask.  Figure F.4-1 depicts the major components of the NAC-UMS 
system and shows the transfer cask positioned on the top of the concrete cask. 

The Maine Yankee NAC-UMS is described in the following section, Section F.4.1.   

Section F.4.3 provides a reference to all applicable license drawings (i.e., NAC-UMS 
drawings associated with storage PWR fuel and site-specific Maine Yankee fuel 
drawings) from Reference [F.4.2-1]. 

In addition to these previously NRC approved license drawings, this WCS SAR 
appendix includes one site-specific GTCC waste canister storage configuration 
drawing for previously loaded Maine Yankee GTCC waste canisters (GTCC-Canister-
MY). 
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 References F.4.2

 NAC-UMS Universal Storage System Final Safety Analysis Report, Revision 10, F.4.2-1
October 2012. 

 Amendment No. 5 to Certificate of Compliance No. 1015 for the NAC International, F.4.2-2
Inc., NAC-UMS Universal Storage System, January 12, 2008. 

 NAC International, “Safety Analysis Report for the UMS® Universal Transport Cask,” F.4.2-3
Revision 2, CoC 9270 Revision 4, USNRC Docket Number 71-9270. 
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 Supplemental Data  F.4.3

Section F.4.3 provides a listing of all applicable license drawings (i.e., NAC-UMS 
drawings associated with the storage PWR fuel and site-specific Maine Yankee fuel 
drawings) from Reference [F.4.2-1]. 

The following drawings are located as noted below for the GTCC-Canister-MY GTCC 
Waste Canisters and Storage configuration: 

1. “GTCC Waste Basket, Maine Yankee, NAC-UMS,“ Sheets 1 thru 2 790-611, Rev. 
6 (See Section 1.3.4 of "Safety Analysis Report for the UMS(R) Universal 
Transport Cask" [F.4-3]) 

2. “GTCC Waste Canister, Maine Yankee, NAC-UMS,“ Sheets 1 thru 2, 790-612, 
Rev. 9 (See Section 1.3.4 of "Safety Analysis Report for the UMS(R) Universal 
Transport  Cask" [F.4-3])  

3. “Loaded Vertical Concrete Cask (VCC), NAC-UMS, Waste Control Specialists 
(WCS),“ Sheets 1 thru 2, 30039-590, Rev. 0 (included at the end of this Section) 
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F.8 THERMAL EVALUATION  
 

This appendix presents the thermal design and analyses of the NAC-UMS Universal 
Storage System (NAC-UMS) for normal, off-normal, and accident conditions of 
storage of spent nuclear fuel.  The NAC-UMS is designed to safely store up to 24 
PWR spent fuel assemblies.  The NAC-UMS is designed to accommodate five 
different lengths of fuel assemblies - three PWR and two BWR.  The NAC-UMS 
design basis heat load is 23.0 KW.   

The thermal evaluation of the NAC-UMS for normal operating (maximum average 
yearly ambient temperature) conditions is presented in Section 4.4 of Reference  
F.8.2-1. The thermal evaluation of the NAC-UMS for off-normal operating (maximum 
average 3-day ambient temperature) conditions is presented in Section 11.1.1 of 
Reference F.8.2-1.  The thermal evaluation of the NAC-UMS for extreme operating 
(maximum extreme 3-day ambient temperature) conditions is presented in Section 
11.2.7 of Reference F.8.2-1.   

The results of the above referenced analyses document that the NAC-UMS safely 
operates within allowable temperature limits for the defined site-specific 
environmental thermal parameters.  These parameters are bounding for the NAC-UMS 
systems at the WCS facility.  The following sections detail those defined site-specific 
environmental thermal parameters for the NAC-UMS and demonstrate that they bound 
the site-specific environmental thermal parameters defined for the WCS facility. 

The NAC-UMS storage system may contain GTCC waste from Maine Yankee (GTCC-
Canister-MY).  The maximum GTCC waste heat generation allowed for transport in 
the NAC-UMS transportation cask for Maine Yankee is 4.5 kW.  This heat load is well 
below the design basis heat load of 23.0 kW for the storage of PWR fuel.  Therefore, 
the thermal analysis results for the storage of Maine Yankee PWR fuel is bounding.  
No further evaluation is required. 
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F.11 CONFINEMENT EVALUATION  

The NAC-UMS storage system is provided in two configurations, PWR – 3 different lengths and 
BWR – 2 different lengths.  The NAC-UMS provides storage for up to 24 PWR spent fuel 
assemblies or up to 56 BWR spent fuel assemblies.  These configurations of the NAC-UMS have 
similar components and operating features, but have different physical dimensions, weights and 
storage capacities.   

Confinement features for the NAC-UMS system are addressed in the main body of Chapter 7 of 
the NAC-UMS FSAR, Reference F.11.2-1.  Figures illustrating the confinement boundary for 
the NAC-UMS are found in Figures 7.1-1 and 7.1-2 or Reference F.11-1.  

The codes and standards for the design, fabrication, and inspection of the canister and 
confinement boundary are detailed in Reference F.11-2. Specifically, Appendix B, Section B 3.3, 
“Codes and Standards,” which states the ASME Code, 1995 Edition with Addenda through 
1995, is the governing Code for the NAC-UMS canister and Section B 3.3.1, “Exception to 
Codes, Standards, and Criteria,” which lists the Code exception for the canister in Table B3-1. 
Included in this table is the leaktight criterion of ANSI N14.5 for the canister. 

Appendix A, Section A 3.1, “NAC-UMS System Integrity,” of Reference F.11.2, includes limiting 
condition for operations (LCO) 3.1.1 for canister maximum vacuum drying time, LCO 3.1.2 for 
canister vacuum drying pressure, and LCO 3.1.3 for canister helium backfill pressure. These 
LCOs create a dry, inert, leaktight atmosphere, which contributes to preventing the leakage of 
radioactive material. 

The confinement features of the NAC-UMS system for PWR fuel are such that the potential for 
canister leakage is not credible.  Similarly, the storage of reactor generated GTCC waste from 
Maine Yankee within a welded closed GTCC-Canister-MY does not present the potential for a 
credible leakage path.  In addition, GTCC waste is a non-gas generation media.  Thus, there is 
no means of dispersal from the GTCC-Canister-MY. 
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F.12 ACCIDENT ANALYSIS  

The analyses of the off-normal and accident design events, including those identified by 
ANSI/ANS 57.9-1992, are presented in Chapter 11 of the NAC-UMS FSAR, Reference  
F.12.2-1. Section 11.1 of the FSAR addresses the off-normal events that could occur during the 
use of the NAC-UMS storage system, possibly as often as once per calendar year.  Section 11.2 
of the FSAR addresses very low probability events that might occur once during the lifetime of 
the ISFSI or hypothetical events that are postulated because their consequences may result in the 
maximum potential effect on the surrounding environment.  Section 11.2.14 of the FSAR 
describes the canister closure weld evaluation for the NAC-UMS transportable storage canister.  
Section 11.2.15 of the FSAR presents the evaluation of accident and natural phenomena events 
for site-specific spent fuel, including Maine Yankee site-specific spent fuel.  Section 11.2.16 
presents the structural evaluation of fuel rods for burnup to 60,000 MWd/MTU. 

The analyses presented in Chapter 11 of the NAC-UMS FSAR, Reference F.12.2-1, 
demonstrates that the NAC-UMS satisfies the requirements of 10 CFR 72.24 and 10 CFR 72.122 
for off-normal and accident conditions.  These analyses are based on conservative assumptions to 
ensure that the consequences of off-normal conditions and accident events are bounded by the 
reported results.  The actual response of the NAC-UMS system to the postulated events will be 
much better than that reported, i.e., stresses, temperatures, and radiation doses will be lower than 
predicted.  If required for a site-specific application, a more detailed evaluation could be used to 
extend the limits defined by the events evaluated in this section. 

The NAC-UMS is provided in two configurations – PWR (3 lengths) and BWR (2 lengths).  The 
PWR configuration is designed to store up to 24 spent fuel assemblies. The BWR configuration 
is designed to store up to 56 fuel assemblies. 

The off-normal and accident conditions evaluation for the PWR and the BWR configurations are 
presented separately, when appropriate, due to differences in capacity, weight and principal 
dimensions.   

For the storage of reactor generated GTCC waste previously loaded at Maine Yankee (GTCC-
Canister-MY), the accident analyses for the storage of NAC-UMS PWR fuel bounds the storage 
of Maine Yankee GTCC waste.  The GTCC-Canister-MY and concrete overpacks are similar in 
design to the PWR fuel canisters and overpacks and the storage heat load for GTCC waste is 
significantly below that of the stored spent nuclear fuel. 
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G.4 OPERATING SYSTEMS  

MAGNASTOR is a spent fuel dry storage system consisting of a concrete cask and a 
welded stainless steel TSC with a welded closure to safely store spent fuel.  The TSC 
is stored in the central cavity of the concrete cask.  The concrete cask provides 
structural protection, radiation shielding, and internal airflow paths that remove the 
decay heat from the TSC contents by natural air circulation.  MAGNASTOR is 
designed and analyzed for a 50-year service life. 

The loaded TSC is moved to and from the concrete cask using the transfer cask.  The 
transfer cask provides radiation shielding during TSC closure and preparation 
activities.  The TSC is transferred into the concrete cask by positioning the transfer 
cask with the loaded TSC on top of the concrete cask, opening the shield doors, and 
lowering the TSC into the concrete cask. Figure G.4-1 depicts the major components 
of MAGNASTOR in such a configuration.  

Section G.4.3 provides a reference to all applicable license drawings (i.e., only 
undamaged and damaged PWR fuel storage systems) from Reference [G.4-1].  In 
addition to these previously NRC approved license drawings, this WCS SAR appendix 
includes one site-specific GTCC waste canister storage configuration drawing for 
previously loaded Zion GTCC waste canisters (GTCC-Canister-ZN). 
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 References G.4.2

 MAGNASTOR Final Safety Analysis Report, Revision 7, July 2015. G.4-1

 NAC International, “Safety Analysis Report for the MAGNATRAN Transport Cask,” G.4-2
Revisions 12A, 14A, 15A, and 16A U.S. NRC Docket Number 71-9356.  
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 Supplemental Data  G.4.3

The licensing drawings for the MAGNASTOR® System are listed in Section 1.8, 
License Drawings of the MAGNASTOR® System Final Safety Analysis Report, 
Revision 7 [G.4-1]. These drawings appear in the FSAR immediately after the 
drawing list in Section 1.8.1. 

The following drawings are located as noted below for the GTCC-Canister-ZN GTCC 
Waste Canisters and Storage Configuration: 

1. “GTCC Waste Basket Liner, MAGNASTOR,” Sheets 1 thru 2, 71160-711, Rev. 1 
(See Section 1.4.3 of the “Safety Analysis Report for the MAGNATRAN Transport 
Cask” [G.4-2]) 

2. “Shell Weldment, GTCC TSC, MAGNASTOR,” Sheets 1 thru 2, 71160-781, Rev. 
1 (See  Section 1.4.3 of the “Safety Analysis Report for the MAGNATRAN 
Transport Cask” [G.4-2]) 

3.  “GTCC TSC, Assembly, MAGNASTOR,” Sheets 1 thru 2, 71160-785, Rev. 3 (See 
Section 1.4.3 of the “Safety Analysis Report for the MAGNATRAN Transport 
Cask” [G.4-2]) 

4. “Loaded Vertical Concrete Cask (VCC), MAGNASTOR, Waste Control 
Specialists (WCS)”, Sheets 1 of 1, 30039-591, Rev. 0 (included at the end of this 
Section) 
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