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ABSTRACT:   
 
The Naval Nuclear Propulsion Program (NNPP), also known as the Naval Reactors Program, is a joint 
United States (U.S.) Navy and Department of Energy (DOE) organization with responsibility for all 
matters pertaining to naval nuclear propulsion from design through disposal (cradle-to-grave).  The 
NNPP’s mission is to provide the U.S. with safe, effective, and affordable naval nuclear propulsion 
plants and to ensure their continued safe and reliable operation through lifetime support, research and 
development, design, construction, specification, certification, testing, maintenance, and disposal. 
 
This Environmental Impact Statement (EIS) evaluates the potential environmental impacts associated 
with recapitalizing the infrastructure needed to ensure the long-term capability of the NNPP to support 
naval spent nuclear fuel handling for at least the next 40 years (i.e., the proposed action).  The NNPP 
is committed to managing naval spent nuclear fuel in a manner that is consistent with the Department 
of Energy (DOE) Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 
Laboratory Environmental Restoration and Waste Management Programs Final Environmental Impact 
Statement (DOE/EIS-0203-F) and to complying with the 1995 Settlement Agreement, as amended in 
2008, among the State of Idaho, the DOE, and the Navy concerning the management of naval spent 
nuclear fuel.   
 
Consistent with the Record of Decision for DOE/EIS-0203-F, naval spent nuclear fuel is shipped by 
rail from shipyards and prototypes to the Expended Core Facility (ECF) on the Idaho National 
Laboratory for processing.  The proposed action is needed because significant upgrades are 
necessary to the ECF infrastructure to continue safe and environmentally responsible naval spent 
nuclear fuel handling until at least 2060.   
 
To allow the NNPP to continue to unload, transfer, prepare, and package naval spent nuclear fuel for 
disposal, three alternatives were identified and are evaluated in this EIS: 
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1. No Action Alternative – Maintain the naval spent nuclear fuel handling capabilities of ECF 
by continuing to use the current ECF infrastructure while performing only preventative and 
corrective maintenance. 
 

2. Overhaul Alternative – Recapitalize the naval spent nuclear fuel handling capabilities of 
ECF by overhauling ECF with major refurbishment projects for the ECF infrastructure and 
water pools to keep the infrastructure and water pools in safe working order and provide 
the needed long-term capabilities for transferring, preparing, and packaging naval spent 
nuclear fuel.   
 

3. New Facility Alternative – Recapitalize the naval spent nuclear fuel handling capabilities of 
ECF by constructing and operating a new facility at one of two potential locations at the 
Naval Reactors Facility (NRF). 

 
This EIS evaluates the environmental impacts (direct, indirect, and cumulative) that result from 
recapitalizing the naval spent nuclear fuel handling capabilities.  The EIS presents a comparison of 
the environmental impacts from these alternatives.  The impacts to human health and the 
environment for all these alternatives would primarily be small.  The preferred alternative to 
recapitalize naval spent nuclear fuel handing capabilities is to build a new facility (New Facility 
Alternative) at Location 3/4.   
 
SCOPING PROCESS:   

 
The DOE published a Notice of Intent (NOI) to prepare an EIS for naval spent nuclear fuel handling 
and examination recapitalization in 75 Fed. Reg. 42082 (July 20, 2010).  The purpose of this NOI was 
to announce the NNPP’s intent to prepare an EIS for the recapitalization of the infrastructure 
supporting naval spent nuclear fuel handling and examination and to solicit comments on the scope of 
the EIS.   
 
During preparation of the Draft EIS, it was determined that the NNPP plan for a single EIS that 
addressed the recapitalization of the infrastructure supporting both naval spent nuclear fuel handling 
and examination was not feasible.  When the EIS was initially scoped in 2010, the NNPP plans 
showed the evaluation of alternatives for examination recapitalization being developed in parallel with 
the development of the Draft EIS such that planning for the recapitalization of the examination 
capabilities would closely follow planning for the recapitalization of the naval spent nuclear fuel 
handling capabilities.  However, due to fiscal restraints on the DOE budget, project schedules 
changed such that the proposed action progressed further than evaluations for examination 
recapitalization.  The examination recapitalization evaluations have not developed at a pace sufficient 
to conduct a proper National Environmental Policy Act (NEPA) evaluation concurrent with the 
proposed action.  A final set of alternatives for the examination recapitalization has not been 
established, and pre-conceptual design information is not available upon which impacts can be 
evaluated.  An amended NOI was published in 77 Fed. Reg. 27448 (May 10, 2012).  The purpose of 
the amended NOI was to announce the NNPP’s intent to reduce the scope of the EIS to include only 
the recapitalization of naval spent nuclear fuel handling capabilities in the proposed action.  The 
NNPP used the input received during both scoping periods to prepare the Draft EIS. 
  
PUBLIC COMMENT ON THE DRAFT EIS:   
 
On June 19, 2015 the NNPP published a notice announcing the availability of the Draft EIS; the 
duration of the public comment period through August 10, 2015; the location and timing for three 
public hearings; and the various methods that could be used for submitting comments on the Draft 
EIS (80 Fed. Reg. 35331).  In response to a request from the Shoshone-Bannock tribes, on 
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August 14, 2015 the NNPP published a notice that it was reopening the public comment through 
August 31, 2015 (80 Fed. Reg. 48850). 
 
Three public hearings were held in Idaho from August 4 through August 6, 2015 in Idaho Falls, 
Pocatello, and Twin Falls.  Elected officials and members of the public provided oral and written 
comments during hearings.  Additionally, a website (www.ecfrecapitalization.us) was established to 
provide further information to the public about the Draft EIS, how to submit comments, and other 
pertinent information.   
 
All written public comments received plus a transcript of oral comments made during the public 
hearings are included in Appendix G.  Responses to all comments are also included in Appendix G.  
All comments were considered in preparing this Final EIS.  
 
CHANGES TO THE DRAFT EIS: 

 
Throughout this Final EIS, text revisions and modifications that have occurred since publication of the 
Draft EIS are indicated by a vertical line (sidebar) in the margin.  Section 1.7 provides a summary of 
the important changes made since the Draft EIS.  Other changes were made to update information 
and make other minor clarifications and editorial revisions.  Appendix G does not contain any side-
barred text, since that Appendix is an entirely new section of the EIS and did not appear in the Draft 
EIS. 
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CONVERSION CHART 
 

Metric to English English to Metric 

Area 
Multiply by To Find Multiply by To Find 
square kilometers 0.386 square miles square miles 2.590 square kilometers 
square meters 10.764 square feet square feet 0.093 square meters 
hectares 2.471 acres acres 0.405 hectares 

 

Length 
Multiply by To Find Multiply by To Find 

centimeters 0.394 inches inches 2.540 centimeters 
meters 3.281 feet feet 0.305 meters 
kilometers 0.621 miles miles 1.609 kilometers 

 

Volume 
Multiply by To Find Multiply by To Find 

liters 0.264 gallons gallons 3.785 liters 
cubic meters 1.308 cubic yards cubic yards 0.765 cubic meters 

 

Weight/Mass 
Multiply by To Find Multiply by To Find 

metric tons 1.102 U.S. tons (short) U.S. tons (short) 0.907 metric  tons 
kilograms 0.001102 U.S. tons (short) U.S. tons (short) 907.185 kilograms 
kilograms 2.205 pounds pounds 0.4536 kilograms 
grams 0.0353 ounces pounds 453.59 grams 
grams 0.0022 pounds ounces 28.35 grams 

 

Temperature 
Multiply by To Find Multiply by To Find 

[degrees Kelvin - 273.15] 
1.8, then 
add 32 

degrees Fahrenheit [degrees Fahrenheit - 32] 
0.556, then 
add 273.15 

degrees Kelvin 

degrees Celsius 
 
1.8, then 
add 32 

degrees Fahrenheit [degrees Fahrenheit - 32] 0.556 degrees Celsius 

 
 

Units of Radiation 
1 Curie  = 3.7 x 1010 disintegrations per second 

1 Curie = 3.7 x 1010 Becquerels Metric to Metric 

1 Becquerel = 1 disintegration per second metric ton      = 1000 kilograms 

1 rad = 0.01 gray    

1 rem = 0.01 Sievert  English to English   

1 gray = 1 joule per kilogram U.S. ton (short) =       2000 pounds 

 
 

Metric Prefixes 

U.S. ton (long) =       2240 pounds 

mega  = multiplication factor of 1,000,000 (1 x 106) 

kilo  = multiplication factor of 1,000 (1 x 103) 

centi = multiplication factor of 0.01 (1 x 10-2) 

milli = multiplication factor of 0.001 (1 x 10-3) 

micro = multiplication factor of 0.000 001 (1 x 10-6) 

pico = multiplication factor of 0.000 000 000 001 (1 x 10-12) 
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SUMMARY 
 
This document summarizes the United States (U.S.) Department of Energy (DOE) Environmental 
Impact Statement for the Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel 
Handling (DOE/EIS-0453-F).  It provides background on the Naval Nuclear Propulsion Program 
(NNPP); describes the purpose and need for the proposed action, the alternatives considered, and 
the results of the public involvement process; and it provides a summary of environmental impacts of 
the alternatives.  It also summarizes the reasons for the differences between environmental impacts 
of the alternatives.  A preferred alternative is identified at the end of this Summary.  Readers who 
would like more detail on these and other topics are directed from the Summary to the pertinent 
sections of the Environmental Impact Statement (EIS). 
 
S.1 Introduction 
 
The National Environmental Policy Act (NEPA), and the regulations promulgated by the Council on 
Environmental Quality (CEQ) (40 C.F.R. § 1500-1508), establish environmental policy, set goals, and 
provide a means for implementing the policy.  The key provision of NEPA requires preparation of an 
EIS for “major Federal actions significantly affecting the quality of the human environment” (40 C.F.R. 
§ 1502.3).  NEPA ensures that environmental information is available to public officials and citizens 
before decisions are made and actions are taken (40 C.F.R. § 1500.1(b)).  DOE/EIS-0453-D has been 
prepared in accordance with NEPA, as amended (42 U.S.C. 4321 et seq.), as well as CEQ 
regulations and DOE NEPA implementing procedures codified in 40 C.F.R. § 1500-1508 and 
10 C.F.R. § 1021, respectively.   
 
S.2 Background 
 
The mission of the NNPP, also known as the Naval Reactors Program, is to provide the U.S. with 
safe, effective, and affordable naval nuclear propulsion plants and to ensure their continued safe and 
reliable operation through lifetime support, research and development, design, construction, 
specification, certification, testing, maintenance, and disposal.  NNPP maintains total responsibility for 
all aspects of the U.S. Navy’s nuclear propulsion systems.  At the end of reactor service life, the 
NNPP transports naval spent nuclear fuel from its origin (e.g., from shipyards and prototypes) to the 
Naval Reactors Facility (NRF) at the Idaho National Laboratory (INL) (Figure S-1). 
 
Located at NRF, the Expended Core Facility (ECF) provides the infrastructure to unload shipping 
containers and transfer, examine, prepare, temporarily store, and package naval spent nuclear fuel for 
transfer to an interim storage facility or geologic repository (Figure S-2).  ECF capabilities are vital to 
the NNPP’s mission of maintaining reliable operation of the naval nuclear-powered fleet, developing 
militarily effective nuclear propulsion plants, and fulfilling cradle-to-grave responsibilities.   
 
Since 1957, the NNPP has transported naval spent nuclear fuel removed from nuclear-powered naval 
vessels and prototypes to ECF.  In a Record of Decision (ROD) issued following the Department of 
Energy (DOE) Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 
Laboratory Environmental Restoration and Waste Management Programs Final Environmental Impact 
Statement (DOE/EIS-0203-F), dated April 1995 (DOE 1995), the DOE selected INL as the location for 
managing naval spent nuclear fuel (ROD 1995). 
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Figure S-1: The NRF Site at INL 
  
 

 
 

Note: Overpack Storage Expansion #3 is a conceptual facility to be built if needed. 
 

Figure S-2: ECF and Major Naval Spent Nuclear Fuel Handling Support Facilities at NRF 
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S.3 Proposed Action 
 
Figure S-3 illustrates major naval spent nuclear fuel handling capabilities that exist at NRF.  A 
description of the capabilities proposed to be recapitalized is provided following the figure. 
 

 
 

Figure S-3: Naval Spent Nuclear Fuel Handling Capabilities  
 
 
Unload Shipping Container 
 
Naval spent nuclear fuel is shipped by rail in shipping containers from shipyards and prototypes to 
ECF.  The ability to receive and unload naval spent nuclear fuel from shipyards and prototypes is 
within the scope of the proposed action. 
 
Temporary Wet or Dry Storage 
 
After unloading naval spent nuclear fuel from the shipping container, the naval spent nuclear fuel is 
temporarily stored wet in the ECF water pool.  The core examination library of naval spent nuclear 
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fuel, core examination specimens, and irradiation test specimens are also stored wet in the ECF water 
pool.  The ability to store naval spent nuclear fuel, core examination specimens, and irradiation test 
specimens in a wet configuration is within the scope of the proposed action.   
 
Naval spent nuclear fuel may also be unloaded from shipping containers and placed into concrete 
overpacks in the Cask Shipping and Receiving Facility (CSRF) for temporary storage in the Overpack 
Storage Building (OSB) or Overpack Storage Expansion (OSE) buildings.  When required, this naval 
spent nuclear fuel can be reloaded into a shipping container to be transferred to a facility to unload the 
naval spent nuclear fuel into the water pools for subsequent operations.  The ability to unload 
temporarily dry stored naval spent nuclear fuel into the water pool for subsequent operations is within 
the scope of the proposed action.   
 
Initial Examination 
 
A visual inspection is performed on each naval spent nuclear fuel assembly before it is prepared for 
transfer to an interim storage facility or geologic repository.  These visual inspections are currently 
performed in the ECF water pools.  The ability to perform visual inspections is within the scope of the 
proposed action. 
 
Some naval spent nuclear fuel is given more detailed examinations for such purposes as confirming 
the adequacy of new design features, exploring material performance concerns, and obtaining 
detailed information to confirm or adjust computer predictions of naval nuclear core performance 
attributes.  These non-destructive examinations, which do not penetrate the fuel cladding or otherwise 
reduce the integrity of the fuel, could include detailed visual examinations, dimension measurements, 
or evaluations of corrosion product build-up.  The ability to perform non-destructive examinations in 
the water pool is within the scope of the proposed action. 
 
Resize and Secure 
 
Naval spent nuclear fuel is prepared for more detailed examination by resizing and for disposal by 
resizing and inserting or securing neutron poison when necessary.  This preparation is currently done 
in the ECF water pools.  The ability to resize naval spent nuclear fuel and install and secure neutron 
poison is within the scope of the proposed action. 
 
Transfer for Examination  
 
ECF provides the capability to transfer those naval spent nuclear fuel assemblies, core examination 
specimens, and core components designated for more detailed or destructive examinations to the 
examination location (e.g., shielded cells in ECF).  The ability to transfer naval spent nuclear fuel 
assemblies, core examination specimens, and core components for more detailed and destructive 
examination is within the scope of the proposed action. 
 
Load Naval Spent Nuclear Fuel Canister 
 
Naval spent nuclear fuel, core examination specimens, and irradiation test specimens are loaded into 
naval spent nuclear fuel canisters in the Spent Fuel Packaging Facility (SFPF).  The ability to package 
naval spent nuclear fuel, core examination specimens, and irradiation test specimens into naval spent 
nuclear fuel canisters is within the scope of the proposed action. 
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Temporary Dry Storage 
 
Once naval spent nuclear fuel is packaged into naval spent nuclear fuel canisters, the canisters are 
loaded into concrete overpacks for temporary dry storage.  These operations currently take place in 
the SFPF.  Once loaded into concrete overpacks, the overpacks are transferred to the OSB or OSE 
buildings.  The ability to load naval spent nuclear fuel canisters into concrete overpacks and place 
them in temporary dry storage is within the scope of the proposed action. 
 
Load Shipping Container 
 
Naval spent nuclear fuel canisters will be removed from the concrete overpacks and loaded into  
M-290 shipping containers in the CSRF to ship to an interim storage facility or a geologic repository 
for disposal.  The ability to unload naval spent nuclear fuel canisters from the concrete overpacks into 
M-290 shipping containers is within the scope of the proposed action. 
 
Load Waste Shipping Container 
 
Waste is generated at ECF during the process of preparing naval spent nuclear fuel for examination, 
dry storage, and disposal.  The waste is currently packaged into waste shipping containers for 
shipment from NRF.  The infrastructure to manage and package the waste generated during 
operations, including use of a waste shipping container, is within the scope of the proposed action. 
 
S.4 Purpose and Need for Proposed Action 
 
The purpose of the proposed action is to provide the infrastructure necessary to support the naval 
nuclear reactor defueling and refueling schedules required to meet the operational needs of the U.S. 
Navy.  The proposed action is needed because significant upgrades are necessary to the ECF 
infrastructure to continue safe and environmentally responsible naval spent nuclear fuel handling until 
at least 2060. 
 
Based on the life-cycle of current and new designs and planned construction of aircraft carriers and 
submarines, the ability to perform naval spent nuclear fuel handling will be required into the 
foreseeable future.  Next-generation aircraft carriers have a ship life of approximately 50 years, while 
new nuclear submarines will have operational lives of approximately 30 years.  The scheduled 
delivery for the first next-generation nuclear-powered U.S. Navy aircraft carrier, GERALD R. FORD 
(CVN 78), is 2016; new nuclear-powered submarines are also under construction.  The NNPP must 
maintain the infrastructure to support naval nuclear reactor defueling and refueling schedules required 
to meet the operational needs of the U.S. Navy.  The NNPP is committed to manage naval spent 
nuclear fuel consistent with DOE 1995 and DOE 1996 and to comply with the naval spent nuclear fuel 
aspects of the Idaho Settlement Agreement (SA 1995) and its 2008 Addendum (SAA 2008). 
 
The capabilities described in Section S.3 are vital to the NNPP mission of maintaining the reliable 
operation of the naval nuclear-powered fleet and developing effective naval nuclear propulsion 
plants.  The NNPP continues to maintain and operate ECF in a safe and environmentally responsible 
manner.  The water in the water pool has excellent water clarity due to the use of a water purification 
system, and it does not have biological buildup due to the use of a cooling system.  The radioactivity 
concentrations in the pool water are low, and the water pool does not have a buildup of radioactive 
debris on the water pool floor.  An updated seismic analysis of the ECF water pool reinforced concrete 
structures and adjacent building steel superstructure concluded that the reinforced concrete portion of 
the pools and adjacent building superstructure meet the seismic strength requirements of DOE 2002a. 
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Outdated infrastructure designs and upgrades to ECF structures, systems, and components 
necessary to continue ECF operations in a safe and environmentally responsible manner present a 
challenge to the continuity of ongoing ECF naval spent nuclear fuel handling operations.  Major 
portions of the ECF infrastructure have been in service for over 50 years.  The maintenance and 
repair burden necessary to sustain ECF as a viable resource for long-term operations is increasing.  
The ECF water pools have never undergone a complete refurbishment and have not been upgraded 
to current seismic standards.  Although water pool surfaces are covered with a fiberglass or epoxy 
coating, the water pool does not have a liner, creating the potential for water infiltration into the 
reinforced concrete structure and the potential for corrosion damage of the reinforcing bar within the 
structure.  The capability to detect and collect small leaks, a common feature in modern water pools, 
is not present for the ECF water pool.  Consequently, while the replacement or overhaul of the current 
water pool is not a matter of urgency that must be done in a very short period, it is something that 
needs to be planned and started soon (Section 2.3).  
 
NRF is currently the only industrial base equipped to perform all aspects of naval spent nuclear fuel 
handling.  There are no existing alternative facilities that could be employed effectively if the NNPP’s 
current infrastructure for handling naval spent nuclear fuel becomes unavailable.  Without the 
capabilities of ECF, the U.S. Navy’s nuclear-powered fleet defueling and refueling operations would 
need to be stopped, leading to the inability of the nuclear-powered ships or their nuclear-trained naval 
personnel to be redeployed into fleet operations.  The availability of the nuclear-powered fleet directly 
affects the ability of the U.S. Navy to meet its military missions, ultimately impacting national security 
interests. 
 
S.5 Alternatives 
 
Consistent with programmatic decisions made by DOE in ROD 1995, naval spent nuclear fuel would 
continue to be shipped by rail from shipyards and prototypes to INL for processing.  To allow the 
NNPP to continue to unload, transfer, prepare, and package naval spent nuclear fuel for disposal, 
three alternatives were identified: 
 

1. No Action Alternative - Maintain the naval spent nuclear fuel handling capabilities of ECF 
by continuing to use the current ECF infrastructure while performing only preventative and 
corrective maintenance. 
 

2. Overhaul Alternative - Recapitalize the naval spent nuclear fuel handling capabilities of 
ECF by overhauling ECF with major refurbishment projects for the ECF infrastructure and 
water pools to keep the infrastructure and water pools in a safe working order and to 
provide the needed long-term capabilities of transferring, preparing, and packaging naval 
spent nuclear fuel.   
 

3. New Facility Alternative - Recapitalize the naval spent nuclear fuel handling capabilities of 
ECF by constructing and operating a new facility at one of two potential locations at NRF. 

 
Timeline and duration information is provided below for each alternative. 

 
S.5.1 No Action Alternative 

 
The time period evaluated for the No Action Alternative is 45 years.   
 
The No Action Alternative involves maintaining ECF without a change to the present course of action 
or management of the facility.  The current naval spent nuclear fuel handling infrastructure at ECF 
would continue to be used while the NNPP performs only preventative and corrective maintenance.  
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The No Action Alternative does not meet the NNPP’s need because significant upgrades are 
necessary to the ECF infrastructure to continue safe and environmentally responsible naval spent 
nuclear fuel handling until at least 2060.  As currently configured, the ECF infrastructure cannot 
support use of the new M-290 shipping containers.  Significant changes in configuration of the facility 
and spent fuel handling processing locations in the water pool would be required to support unloading 
naval spent nuclear fuel from the new M-290 shipping containers.  In addition, over the next 45 years, 
preventative and corrective maintenance without significant upgrades and refurbishments may not be 
sufficient to sustain the proper functioning of ECF structures, systems, and components.  Upgrades 
and refurbishments needed to support use of the new M-290 shipping containers and continue safe 
and environmentally responsible operations would not meet the definition of the No Action Alternative; 
therefore, these actions are represented by the Overhaul Alternative. 
 
The implementation of the No Action Alternative (i.e., failure to perform upgrades and refurbishments), 
in combination with the NNPP commitment to only operate in a safe and environmentally responsible 
manner, may result in ECF eventually being unavailable for handling naval spent nuclear fuel.  If the 
naval spent nuclear fuel handling infrastructure were to become unavailable, the inability to transfer, 
prepare, and package naval spent nuclear fuel could immediately and profoundly impact the NNPP’s 
mission and national security needs to refuel and defuel nuclear-powered submarines and aircraft 
carriers.  In addition, the NNPP could not ensure its ability to meet the requirements of SA 1995 and 
SAA 2008. 
 
Since the No Action Alternative does not meet the purpose and need for the proposed action, it is 
considered to be an unreasonable alternative; however, the No Action Alternative is included in the 
EIS as required by CEQ regulations and is provided as a baseline for comparison to other 
alternatives.   
 

S.5.2 Overhaul Alternative 
 
The time period evaluated for the Overhaul Alternative is 45 years.   
 
The Overhaul Alternative involves continuing to use the aging infrastructure at ECF, while incurring 
increasing costs to provide the required refurbishments and workaround actions necessary to ensure 
uninterrupted aircraft carrier and submarine refuelings and defuelings.  Under the Overhaul 
Alternative, the NNPP would operate ECF in a safe and environmentally responsible manner by 
continuing to maintain ECF while implementing major refurbishment projects for the ECF 
infrastructure and water pools.  This would entail:   

 
• Short-term actions necessary to keep the infrastructure in safe working order, including regular 

upkeep and actions sufficient to sustain the proper functioning of structures, systems, and 
components (e.g., the ongoing work currently performed in ECF to inspect and repair 
deteriorating water pool concrete coatings). 

 
• Facility, process, and equipment reconfigurations needed for specific capabilities required in 

the future.  These actions involve installation of new equipment and processes, and relocation 
of existing equipment and processes within the current facility to provide a new capability (e.g., 
modification of ECF and reconfiguration of the water pool as necessary to handle M-290 
shipping containers).   

 
• Major refurbishment actions necessary to sustain the life of the infrastructure (e.g., to the 

extent practicable, overhaul the water pools to bring them up to current design and 
construction standards).  
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Refurbishment activities would take place in parallel with ECF operations for the majority of the 
Overhaul Alternative time period.  The first 33 years of the 45 years (i.e., the refurbishment period), 
refurbishment and operations activities would be conducted in parallel.  During certain refurbishment 
phases, operations could be limited due to the nature of the refurbishment activities (e.g., operations 
would not continue in water pools that are under repair).  There would then be a 12-year period where 
only operational activities would take place in ECF (i.e., the post-refurbishment operational period). 
 
Failure to implement this overhaul in advance of infrastructure deterioration would impact the ability of 
ECF to operate for several years.  Further, overhaul actions would necessitate operational 
interruptions for extended periods of time.   
 
The scope of the overhaul alternative is based on several factors: (1) the age of the ECF 
infrastructure; (2) acceptable service lifetimes for similar infrastructure; (3) major repair, 
refurbishment, and corrective maintenance needs; and (4) the time periods in which these actions 
would be needed.  The overhaul actions needed to provide the required capabilities for the naval 
spent nuclear fuel handling infrastructure can be separated into two general categories: ECF 
infrastructure refurbishment (including ECF building structure, utilities, and service areas) and water 
pool refurbishment. 
 
ECF infrastructure refurbishment would include correcting deteriorating conditions in the ECF building 
structure and supporting infrastructure due to the building’s age.  Parts of the building would be 
structurally reinforced, as necessary, and many supporting infrastructure systems would be replaced 
over time.  These systems include the steam distribution system, pressurized air distribution system, 
and the potable water distribution system.  As discussed in Section 4.11, a new security boundary 
system would be needed to improve the protection of the facility and other facilities on NRF. 
 

Water pool refurbishment would include correcting deteriorating conditions.  These actions would be 
necessary to ensure that the water pools support long-term use by, to the extent practicable, bringing 
the water pools up to current design and construction standards.  Refurbishment efforts for the water 
pools could include actions such as lining the pool to form a water-tight barrier between the water in 
the water pool and the concrete walls of the water pool, and reinforcing areas of known structural 
degradation.  The water pools would need to be drained, decontaminated, and emptied of some 
equipment.  This equipment would be discarded, due to the equipment exceeding its useful service 
life and the excessive cost to refurbish the equipment.  As a result of the water pool overhaul, 
work-around actions would be required to ensure that ECF continued to support the mission-critical 
work of the naval nuclear-powered fleet. 
 
New capabilities would be added to ECF during the overhaul.  The NNPP began to use the M-290 
shipping container to transport naval spent nuclear fuel to NRF in 2016.  To unload naval spent 
nuclear fuel from an M-290 shipping container into the water pool to examine, transfer, prepare, and 
package for disposal, the ECF water pools would need to be reconfigured to provide adequate 
footprint to allow installation of new equipment and processes.  This reconfiguration would require 
additional disruption to the flow of work at ECF. 
 

S.5.3 New Facility Alternative 
 
The time period evaluated for the New Facility Alternative is 45 years. 
 
A New Facility Alternative would acquire capital assets to recapitalize naval spent nuclear fuel 
handling capabilities.  While a new facility requires new process and infrastructure assets, the design 
could leverage use of the newer, existing ECF support facilities (OSB, OSEs, and CSRF) and would 
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leverage use of newer equipment designs.  The facility would be designed with the flexibility to 
integrate future identified mission needs.   
 
Under the current budget and funding levels for the New Facility Alternative, it is anticipated 
that construction activities (including pre-construction activities) would occur over 
approximately a 5-year period.   
 
Construction of the New Facility Alternative would occur in parallel with ECF operations.  An 
approximately 2-year period would follow the construction of the New Facility Alternative when new 
equipment would be installed and tested, and training would be provided to qualify the operations 
workforce. 
 
A new facility would include all current naval spent nuclear fuel handling operations conducted at 
ECF.  In addition, it would include the capability to unload naval spent nuclear fuel from M-290 
shipping containers in the water pool and handle aircraft carrier naval spent nuclear fuel assemblies 
without prior disassembly for preparation and packaging for disposal.  Such capability does not 
currently exist within the ECF water pools, mainly due to insufficient available footprint in areas of the 
water pool with the required depth of water.  The New Facility Alternative would include a new security 
boundary system to protect the new facility and other facilities on NRF as discussed in Section 4.11.   
 
As described in Section 2.3, the NNPP will continue to operate ECF during new facility construction, 
during a transition period, and after the new facility is operational for examination work.  To keep the 
ECF infrastructure in safe working order during these time periods, some limited upgrades and 
refurbishments may be necessary.  Details are not currently available regarding which specific actions 
will be taken; therefore, they are not explicitly analyzed as part of the New Facility Alternative.  The 
environmental impacts from these upgrades and refurbishments are considered to be bounded by the 
environmental impacts described for the Refurbishment Period of the Overhaul Alternative in 
Chapter 4. 
 
Operations for the New Facility Alternative would overlap with current ECF operations.  Operations 
occur in ECF to support naval spent nuclear fuel examinations and naval spent nuclear fuel handling 
operations.  For a period of time after the new facility is built, all ECF operations (exams and spent 
fuel handling) would continue.  Eventually, the spent fuel handling operations would be fully 
transitioned from ECF to the new facility.  The bounding time period when ECF continues full 
operations in parallel with new facility operations is called the transition period.   

 
The timeframe of the transition period is dependent on several variables, including the schedule of 
when naval spent nuclear fuel arrives from the shipyards or prototypes and the rate of naval spent 
nuclear fuel handling operations in ECF.  Current estimates show that the overlap in naval spent 
nuclear fuel handling operations in ECF and the new facility would last approximately 5 years.  Earlier 
estimates have been as high as 12 years. 
 
Full operations for the New Facility Alternative would be expected to begin in the early 2020s.  The 
facility, related structures, and support systems would be designed for a life of at least 40 years with 
normal maintenance, repair, and replacement.  Therefore, operations for the New Facility Alternative 
would be expected to continue for at least 40 years. 
 
Originally, nine plausible locations were defined for a new facility at NRF (Figure S-4).  These 
locations were screened further, based on the defined needs of a new facility.  The screening 
process, further detailed in Chapter 2, determined that Location 3/4 and Location 6 warranted further 
evaluation.  (Location 3 and adjacent Location 4 were combined into Location 3/4 to take advantage 
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of the lack of physical barrier between them; individually, each location has inadequate space for the 
project.)  The other locations were eliminated from consideration. 

 
Note: Location 9 represents all of the areas outside a 945 meters (3100 feet) radius of ECF 

 
Figure S-4: Plausible Locations at NRF for a New Facility 

 
A conceptual site layout drawing and a conceptual new facility drawing are presented in Figures S-5 
and S-6, respectively, for new facility Location 3/4.  Figure S-7 presents a conceptual site layout 
drawing for new facility Location 6. 
 








