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1.0 PURPOSE AND NEED FOR ACTION 

1.1. Introduction 

The National Environmental Policy Act of 1969 (NEPA) and Council on Environmental Quality (CEQ) 
implementing regulations establish policies and procedures that ensure environmental information is 
available to decision makers, regulatory agencies, and the public before federal actions are implemented.  
NEPA enables a public process intended to help public officials make decisions based on an 
understanding of environmental consequences, and to take actions that protect, restore, and enhance the 
environment.  Under the provisions of NEPA, federal agencies evaluate the effects of their Proposed 
Action on environmental and social resources. 

The Maritime Administration (MARAD) owns and maintains the Nuclear Ship Savannah (NSS), the 
world’s first nuclear powered merchant ship (see Figure 1-1).  This vessel was constructed in the late 
1950’s as the centerpiece of President Eisenhower’s Atoms for Peace program.  After successfully 
meeting all program objectives, the NSS was removed from service in late 1970, and subsequently 
defueled in the fall of 1971.  In 1973 MARAD concluded that the NSS would not be returned to service, 
thus rendering its November 1971 defueling the de facto permanent cessation of operations from the 
licensing standpoint.  In 1975 the ship’s nuclear facilities were rendered permanently inoperable, and all 
high-level radioactive components and material was removed.  Decommissioning plans developed at the 
time contemplated placing the Savannah into a “mothballed” state for a minimum period of fifty years. 

MARAD is currently reevaluating the vessel’s disposition status, and has proposed to prepare the NSS for 
decommissioning.  Thus, MARAD’s Proposed Action under NEPA is to decommission the NSS.  MARAD 
has come to the conclusion through preliminary scoping that there may potentially be both beneficial and 
adverse effects to the environment from decommissioning.  However, it is believed that the potential 
negative impacts would not be significant.  Therefore, MARAD has decided to prepare an Environmental 
Assessment (EA).  If the decision is made to move forward with the decommissioning after the NEPA 
process is completed, specific decisions concerning the final disposition of the vessel may be made, 
along with the appropriate level of environmental review.  MARAD, with the help of the Volpe National 
Transportation Systems Center, has prepared this EA in accordance with the requirements of the NEPA, 
as amended (P.L. 91-190). 

1.2. Background 

The NSS was powered by a pressurized water reactor (PWR) that was originally operated from 1962 to 
1970.  During its operational period (1962-1970), the NSS visited 32 domestic ports and 45 foreign ports, 
after which it was deactivated, defueled and partially decontaminated in accordance with the best 
practices of the day.  In November of 1972, all 36 Core I spent fuel elements were transferred by the 
Atomic Energy Commission for reprocessing in South Carolina.  All high level radioactive materials were 
removed at that time, including the fuel core, fuel assemblies, radioactive fluids, the majority of coolant 
and coolant pumps, demineralizer resins, and contaminated trash (MARAD 1994a).  Additionally, any 
areas of remaining radioactivity were sealed and contained.  From 1981 to 1994 the NSS was chartered 
to the State of South Carolina for public display at the Patriots Point Naval and Maritime Museum.  In July 
1994 the ship was relocated to the MARAD James River Reserve Fleet (JRRF) site for long-term 
retention after a three week drydocking and topside repair availability in Baltimore, MD.  Although 
rendered permanently inoperable in 1975, the NSS continues to be regulated under a possession-only 
license by the United States Nuclear Regulatory Commission (NRC) under 10 CFR Part 50 as a power 
generation reactor (license number NS-1 and Docket Number 50-238). 

In 2002, MARAD decided to consider final disposition of the vessel.  Therefore, a planning process was 
initiated to determine the best end use of the vessel as well as consideration given for the 
decontamination and disposal of the remaining low-level irradiated material.  In 2006 the NSS was 
removed from the JRRF for a topside maintenance availability, preparatory to drydocking.  After an 
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interim period of layberthing, the NSS was drydocked in early 2008 for routine hull maintenance and 
preservation.  The NSS will be placed at a long-term layberth following the drydocking availability. 

At any retention site, including the JRRF, the vessel is locked, alarmed, and patrolled.  Radiological 
surveillance and monitoring is performed regularly to ensure public health and safety.  According to a 
recent radiochemical analysis performed on the NSS in 2005, the NSS’s reactor pressure vessel (RPV) 
and internals package meet the radiological classification requirements of the NRC and the States of 
Utah and South Carolina for a Class A waste package, the lowest classification of low-level radioactive 
waste (WPI 2005).  Common maintenance activities, including layberthing and drydocking, take place 
periodically to ensure the vessel’s safe upkeep.  If the decision is made to implement decommissioning 
after the NEPA process is completed, the NSS would be towed from the retention location to a 
decommissioning location. 

 
Photo Credit:  Paul F. Johnston. Smithsonian Institution. 2005. 
Figure 1-1.  The Savannah moored in JRRF.  
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Photo Credit:  unknown, 2005. 

Figure 1-2.  A commercial ship in the James River shipping channel passing inboard of the 
Savannah. 

1.3. Purpose and Need 

The NSS has been in an inactive “mothballed” state for the past thirty three years.  As stated previously, 
the initial lay-up of the NSS completed in 1971 rendered the NSS inactive via cessation of power and de 
facto permanent defueling.  By 1975 MARAD completed initial nuclear mothballing actions on the NSS 
under the supervision of the NRC.  These activities were among the earliest examples of nuclear facility 
deactivation.  Since that time, much experience has been gained, and more specific requirements have 
been outlined by NRC for the safe storage of nuclear facilities.  The NRC completed a Generic 
Environmental Impact Statement (GEIS) on the decommissioning of nuclear facilities in 1988, along with 
a supplemental document in 2002, which identified three decommissioning options, all with less than 
significant impacts:  DECON, SAFSTOR, and ENTOMB (NRC 1988, 2002). 

As such, the purpose of this federal action is to reevaluate the status of the NSS and to consider 
decommissioning options for the vessel.  The need for this action arises since there has been a long 
period of inactivity during which new recommendations for decommissioning have been created.  During 
the period of inactivity that has passed under protective storage, the remaining radioactivity within the 
NSS has substantially decreased.  Therefore, MARAD is prepared to consider complete decommissioning 
of the NSS in the near future.  Additionally, completing the decommissioning according to current NRC 
recommendations would also enhance public health and safety.  MARAD would like to terminate their 
license with NRC.  Therefore, MARAD is using the NEPA process to help determine whether to 
decommission the vessel and the potential impacts of that action. 

1.4. Updates to the Final Environmental Assessment 

The Final Environmental Assessment will be updated, as appropriate, when significant decommissioning 
activities are completed.  For example, when the initial site characterization activities and Historical Site 
Assessment are completed, an updated Final Environmental Assessment may be appropriate. 
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2.0 ALTERNATIVES 

The Proposed Action by MARAD is to decommission the NSS.  MARAD initially considered various 
alternatives for the decommissioning of the NSS.  After initial analysis, two of these alternatives were 
selected to be analyzed herein: 1) decommission via NRC’s “DECON” method, and 2) decommission via 
NRC’s SAFSTOR method.  Other alternatives were considered, but were dismissed as not practicable. 

NRC Regulations at 10 CFR 50.82(a)(3) require all licensed nuclear power reactors to complete 
decommissioning and license termination within sixty (60) years of permanent cessation of operations.  
For the NSS the effective end date for decommissioning under this regulation is November 2031. 

The NSS was drydocked for hull preservation and regular maintenance in January - April 2008.  After 
drydocking, the vessel would be towed via an established maritime route to a layberth and a facility for 
subsequent decommissioning.  The decommissioning would occur at an industrial facility that has the 
capability, or subcontractor support, to complete the decommissioning work as required by NRC in 
accordance with all appropriate environmental regulations.  While no selection has been made at this 
time, the prospective industrial facility will be located at a port along the U.S. Atlantic coast.  Examples of 
such ports include the following:  Baltimore, MD; Hampton Roads, VA; and Charleston, SC.  These 
locations will be used to represent the range of potential locations that could be selected to complete the 
work.  As such, these locations will be examined in further detail in the affected environment and 
environmental consequences sections. 

2.1. DECON Decommissioning Alternative  

The NSS has essentially been in an inactive and inoperable state since it was defueled in 1971, and 
mothballed in 1975, which has allowed any remaining radioactivity within the vessel to decay over this 
time.  Under this alternative, MARAD would undertake the NRC’s “DECON” method to fully decommission 
the NSS.  According to the NRC’s guidance on decommissioning (2000), completing DECON means 
removing or decontaminating the equipment, structures, and portions of the facility and site that contain 
radioactive contaminants to achieve a level that permits termination of the license after cessation of 
operations.  Therefore, completing DECON on the NSS would remove the remaining low-level radioactive 
materials.  After NRC approval and license termination, this alternative would allow MARAD to proceed 
with final disposition of the ship. 

If the DECON alternative were selected, appropriate facilities would be selected to complete the work 
(including waste removal, transport, disposal).  At that time, the appropriate site-specific environmental 
review will take place.  Decommissioning of the NSS would be completed in accordance with NRC 
Regulatory Guide 1.184, Decommissioning of Nuclear Power Reactors.  This action would permanently 
remove the remaining low-level radioactive material to levels that would permit the termination of the 
NSS’s NRC license (NS-1). 

2.1.1 Waste Removal 

Decommissioning activities within the industrial facility will be completed within engineered systems 
designed to physically isolate the vessel, and to control potential emissions to the human and natural 
environment.  Additionally, the industrial facility will be equipped with waste management infrastructure 
that provides the necessary support to properly complete the decommissioning (Godoy 2003).  No 
significant facility new construction is expected to be undertaken for this action (beyond those industrial 
safety related systems required to support decommissioning activities such as ventilation, fire 
suppression, etc.); however, some construction may be expected on the ship itself. 

Currently, only low-level radioactive waste remains on the NSS to be decontaminated.  According to the 
NRC (2005), low-level radioactive waste can include different types of materials, such as filters, cleanup 
rags, lab supplies, and discarded protective clothing.  Most radioactive waste from a nuclear power plant 
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is low-level; additionally, hospitals and universities also generate low-level radioactive waste.  Table 2-1 
illustrates how low-level radioactive waste compares to the other classes of radioactive waste. 
 
Table 2-1.  Types of Radioactive Waste 

Type of 
Waste 

Low-Level 

Class A B C GTCC 

High-Level Transuranic 

Examples 

Paper, rags, tools, clothing, 
filters, reactor coolant, resins, 
contaminated materials, (A 
being the lowest class, GTCC 
the highest) 

Spent fuel, 
fission products, 
uranium ash 

Any waste with alpha-emitting 
transuranium (from elements heavier 
than uranium) radionuclides with half-
lives greater than 20 years 

Radioactivity 
level 

Short-lived (usually less than 
100 years) 

Long-lived 
(maybe more 
than 1000 years) 

Long half life but not high 
radioactivity 

Source:  NRC 2005 

The principle sources of low-level radioactive wastes from nuclear power plants are the reactor coolant 
(water) and components and equipment that come in contact with the coolant.  Low-level radioactive 
waste does not include spent fuel from the reactor fuel assembly (NRC 2005).  In the NSS, all but the 
low-level radioactive waste has been removed.  Additionally, all resins and most of the coolant have 
already been removed.  Final nuclear decommissioning activities for the NSS would include removing the 
remaining sources of radioactivity.  During decommissioning, any remaining large components would be 
removed, along with any activated metal and/or remaining contamination in other sealed areas (MARAD 
2003).  A general overview of actions that may take place for the decommissioning of the NSS include 
disconnecting the reactor pressure vessel (RPV) and its ancillary components (e.g., piping, valves, 
pumps) within the containment vessel.  The RPV and components would then be lifted out of the 
containment vessel one piece at time, while the RPV itself will be left intact and removed as a single lift.  
The RPV and components would then be enclosed in appropriate protective cases located onboard the 
NSS.  Lastly, the encased RPV and components will then be lifted off the NSS and placed on an 
appropriate transport vehicle for transit to the final depository (MARAD 2006a). 

2.1.2 Waste Transport 

The low-level radioactive waste material would be transported to a disposal location via secure methods 
and routes typically used to ship low-level radioactive material.  NRC and DOT regulate the transport and 
disposal of radioactive waste, and have specific regulations for shipping and planning for potential 
accidents.  Class A waste is typically shipped in DOT Type A containers, which are strong and 
appropriate for carrying such materials.  Trucks and tractor-trailers, as well as railways and barges, are 
typically used to transport low-level radioactive wastes, and are placarded to comply with DOT 
requirements to indicate that hazardous materials are contained within the waste packages.  Waste 
transporters are trained and licensed for the safe handling and transport of these materials.  Additionally, 
local agencies and states have emergency response plans in place in case of accidents (NEI 2006). 

2.1.3 Waste Disposal 

The packaged low-level radioactive waste removed from the NSS will be disposed of according to 
Federal regulations and applicable state regulations at an approved facility that accepts Class A waste.  
Both NRC and individual states govern the operations of waste disposal sites, under strict requirements 
provided by NRC to protect human health and safety.  NRC requirements provide that a site be isolated 
from water sources, areas of geological activity, and natural resources (NEI 2004). 
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Potential licensed waste sites capable of receiving waste from the NSS waste include Clive 
(EnergySolutions), Utah (see Figure 2-1), and Barnwell County (EnergySolutions), South Carolina (see 
Figure 2-2).  EnergySolutions’ Clive Operations is licensed by the State of Utah Division of Radiation 
Control and regulated under Utah Code Title 19 Chapter 3, while the Barnwell Low-Level Radioactive 
Waste Disposal Facility operates under Radioactive Material License 097 issued by the South Carolina 
Department of Health and Environmental Control.  Due to the nature of the waste handled, these types of 
facilities are heavily studied and their environmental conditions (i.e. air, water, vegetation, and soil) are 
well monitored (EnergySolutions, undated).  It is expected that the site chosen for the disposal of NSS 
waste, should decommissioning occur, would be similar to the above, if not one of the sites described.  
Once the NSS is fully decontaminated and all radioactive contaminants above clearance criteria have 
been removed, the vessel would be towed, if necessary, to its final disposition destination, using 
established marine routes. 

 
Figure 2-1.  Location of Clive Operations. 
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Figure 2-2.  Location of the Barnwell Low-Level Radioactive Waste Disposal Facility. 

2.2. SAFSTOR Decommissioning Alternative 

The NRC decommissioning guidance suggests a second alternative to consider, SAFSTOR.  Undertaking 
SAFSTOR places a facility in a safe, stable condition and maintains that state until the facility is 
subsequently decontaminated and dismantled to levels that permit license termination.  During 
SAFSTOR, a facility is left intact, but the fuel is removed from the reactor vessel and radioactive liquids 
are drained from systems and components and then processed.  Radioactive decay occurs during the 
SAFSTOR period, thus reducing the levels of radioactivity in and on the material and potentially the 
quantity of material that must be disposed of during decontamination and dismantlement (NRC 2002). 

SAFSTOR is a time-flexible decommissioning choice compared to DECON.  According to NRC 
regulations (10 CFR 50.82) the NSS nuclear facility license must be terminated within 60 years after the 
cessation of operations.  Therefore, the NSS must complete DECON by the year 2031.  SAFSTOR is a 
decommissioning method that permits a licensee to make use of the allowable 60 year time period 
between cessation of operations and license termination.  Following the storage period, the facility would 
need to be decontaminated and dismantled to radiological levels that allow termination of the license.  
During the prolonged period of storage, NSS would undergo continued maintenance, security, and 
surveillance.  In 2008 concerns regarding the SAFSTOR approach include future uncertainties about the 
availability and cost of LLW disposal sites, and the availability of an industrial capacity for 
decommissioning within the nuclear industry, both of which could mean higher costs for decontamination 
and dismantlement.  Future LLW disposal site concerns were previously expressed by the NRC (NRC 
2002). 

As stated previously, the NSS was dry-docked for hull preservation and regular maintenance in January - 
March 2008.  After drydocking, the vessel would be towed via an established maritime route to a layberth 
and a facility for subsequent decommissioning.  MARAD performed initial mothballing work on the NSS in 
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1975, and prepared the vessel to rest in protective storage; therefore, the fuel and other high-level 
radioactive materials have already been removed.  MARAD effectively completed many of the steps to 
prepare the vessel for SAFSTOR during that time, but fell short of the full range of NRC SAFSTOR 
criteria, including removal of low-level nuclear material, since SAFSTOR had not been formally defined at 
that time.  In fact, the NSS mothballing was one of the earliest U.S. deactivation efforts, and provided 
experience that contributed to subsequent SAFSTOR development.  Since the initial mothballing was 
completed before SAFSTOR guidelines were created, additional tasks are now necessary to comply with 
contemporary SAFSTOR requirements for continued long-term retention, including the following (Areva 
2007): 
 

• Performing a detailed historical site assessment.  This assessment will follow current regulatory 
guidance in the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM). It will 
consider all available data on radiological and hazardous contaminants and is expected to entail 
a “reunion” of former crewmembers to help gather as much information relevant to the 
decommissioning as possible. 

• Developing derived concentration guideline levels (DCGLs) for residual radioactivity.  MARAD 
anticipates that these DCGLs will be developed using the RESRAD-Build computer code to 
support the regulatory standards for unrestricted release. 

• Characterizing the ship for residual radioactivity.  The characterization program will follow 
MARSSIM guidance.  Hazardous and toxic contaminants will also be addressed. 

• Making safety improvements.  These activities will involve improving access to and egress from 
several areas, verification of electrical system safety, removal of hazardous substances (such as 
residual CRD system hydraulic oil), and removal or mitigation of hazardous and toxic materials. 

• Improving ventilation in radiologically controlled areas.  This will include the containment vessel. 
• Further draining of the primary coolant system.  Approximately 1450 gallons of coolant water 

remain the system.  As much as possible of the remaining water will be drained, solidified, and 
disposed of as low-level radioactive waste. 

• Removing a limited amount of contaminated equipment.  Equipment to be removed will include 
the three buffer seal charge pumps and piping associated with these pumps. 

• Reducing radiologically controlled areas.  Selected areas – such as the health physics lab and 
the hot chemistry lab – will be released from radiological controls.   

As stated above, a small amount of low-level radioactive material was left in the coolant system and must 
be removed, in addition to a limited amount of contaminated equipment.  The amount of low-level 
radioactive material required to be removed under this alternative would be less than that is required 
under DECON.  All activities for SAFSTOR would be accomplished according to MARAD’s SAFSTOR 
Plan (Areva 2007) in accordance with NRC requirements.  Current best practices include using 
MARSSIM for planning and evaluating compliance with NRC regulations.  Any low-level radioactive 
material that is removed in compliance with SAFSTOR guidelines will be transported and disposed of as 
described under the DECON alternative; or packaged and retained in secure storage onboard the ship 
until DECON activities are undertaken. 

There are several advantages to using the SAFSTOR option of decommissioning.  Most predominantly, 
pursuing this action will bring the NSS up to current safety standards under NRC regulation.  A SAFSTOR 
effort will also significantly improve the quality and capacity of MARAD to function as a competent and 
compliant licensee.  The range of SAFSTOR activities planned is substantially a prerequisite to a full 
DECON effort, meaning that selection of SAFSTOR now does not preclude a later adjustment to DECON. 

A typical SAFSTOR decommissioning action taken at cessation of operations allows for substantial 
radioactive decay to reduce the radiological waste inventory during the SAFSTOR retention period.  On 
the NSS, substantial decay has already occurred over the years that have passed under protective 
storage, and some amount of additional radioactive decay would continue with additional time under 
SAFSTOR.  Allowing time for further decay in turn could also mean that there would be potentially less 
radioactive waste, and therefore, less waste-disposal space would be required (NRC 2002).  However, on 
the NSS the time allowed for further decay would only create diminishing returns, since the high level 
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waste has been removed and only low level radioactive waste remains which has been already been 
decaying over the past 30 years.  Thus, decay time is not a factor for MARAD in making this 
decommissioning decision. 

Typical ongoing activities that would need to continue for the safe keeping of the NSS during SAFSTOR 
storage include performing at least the following tasks: 
 

• Preventative and corrective maintenance on plant systems that will be operating and/or functional 
during storage. 

• Maintenance to preserve structural integrity. 
• Maintenance of security systems. 
• Maintenance of radiation effluent and environmental monitoring programs. 
• Processing of any radioactive waste generated (usually small amounts). 
• Physical preservation of records and technical data. 

Most of the ongoing activities required would be performed at the retention site.  However, certain 
maintenance activities may need to be performed at industrial facilities, in which case the NSS would be 
towed to the appropriate port facility.  Any maintenance completed would be performed according to NRC 
guidance and in compliance with all relevant regulations to protect safety and the environment. 

The SAFSTOR Alternative would require MARAD to maintain its license with NRC, as well as to continue 
regular maintenance and surveillance of the NSS over an extended period of retention.  Such retention 
would be accomplished in full compliance with current NRC guidelines and regulation.  Choosing the 
SAFSTOR alternative and deferring DECON would increase the future cost of DECON activities, with the 
introduction of cost uncertainties related to future industrial decommissioning capacity and LLW disposal 
site availability.  However, it would provide a substantial improvement in MARAD’s competency and 
capacity as a licensee, and would allow MARAD to pursue DECON at any time following completion of 
SAFSTOR activities. 

2.3. No Action Alternative  

As required by NEPA, this alternative will be analyzed in the document as the basis for comparison with 
the other alternatives.  Under this alternative, the low-level radioactive materials would not be removed 
from the NSS.  The NSS was dry-docked for hull preservation and regular maintenance in January 2008.  
After drydocking, the NSS would be returned and moored at the JRRF or layberthed until 
decommissioning can occur at a later date.  All monitoring, surveillance, security and radiological testing 
activities for the NSS would resume.  These activities are currently necessary (and would continue to be 
should this alternative be selected) to ensure that the NSS continued to be moored in a safe estate, and 
to ensure that the NSS does not pose a risk to the environment or human health and safety.  Regular 
maintenance and inspections would resume in order to maintain the structure and upkeep of the vessel; 
topside repair and drydocking activities would also be undertaken, as necessary, under this alternative.  
These activities would be accomplished as previously prescribed and performed by MARAD in 
accordance with ship operations plans with consideration to EPA and OHSA laws and guidance.        

The No Action Alternative would allow MARAD the option to reconsider DECON, SAFSTOR and other 
alternatives at a later date.  However, under the No Action Alternative MARAD would fail to comply with 
current NRC guidance for the safe keeping of nuclear facilities.  It would also require MARAD to maintain 
its license with NRC, as well as to continue the regular maintenance and surveillance of the NSS.  
Consequently, the No Action Alternative does not meet MARAD’s purpose and need for action. 

2.4. Alternative Initially Considered but Dropped from Further Analysis:  
ENTOMB Decommissioning Alternative 

According to NRC’s NUREG-0586, Final Generic Environmental Impact Statement on Decommissioning 
of Nuclear Facilities (NRC 1988), ENTOMB is the complete isolation of radioactivity from the environment 
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by means of massive concrete and metal barriers until radioactivity has decayed to levels which permit 
unrestricted release of the facility and thereby termination of the license.  If this alternative were selected, 
the NSS would be placed in a permanent location and all radioactive material and/or radioactive areas 
would be encased in barriers to prevent the escape of radioactivity and any deliberate or inadvertent 
intrusions to the property.   

ENTOMB is typically considered for nuclear power facilities that contain high-level nuclear material and 
massive concrete and metal barriers for long-term storage are an inexpensive solution compared to 
disassembly and decontamination.  The NSS has only low-level nuclear material and permanently 
encasing this material following ENTOMB protocols would be an excessive action.  Additionally, extra 
precaution and cost would be necessary by MARAD for long-term storage upkeep and maintenance to 
ensure the NSS would remain afloat compared to a land based facility.  More importantly, ENTOMB does 
not achieve MARAD’s plan to place the NSS in a practicable decommissioned state and to allow license 
termination.  Therefore, this alternative was eliminated from further analysis. 

2.5. Comparison of the Alternatives 

Table 2-2 below compares the potential consequences of the Proposed Action Alternative and the No 
Action Alternative.  Even though the No Action Alternative does not meet the purpose and need 
established by MARAD, it was analyzed to provide a baseline against which to compare the alternatives. 
 
Table 2-2.  Environmental Consequences of Alternatives  
Impact 
Category 

No Action 
Alternative DECON Alternative SAFSTOR Alternative 

Air Quality Minimal short-term 
adverse impacts 

Minimal short-term adverse 
impacts 

Minimal short-term 
adverse impacts 

Water Quality Minimal adverse 
impacts Negligible adverse impacts Minimal adverse impacts 

Navigation  Negligible to no 
adverse impacts 

Negligible to no adverse 
impacts 

Negligible to no adverse 
impacts 

Hazardous 
Materials  

Minimal adverse 
impacts Minor adverse impacts Minimal adverse impacts 

Public Health 
and Safety 

Negligible adverse 
impacts Minor adverse impacts Negligible adverse 

impacts 
Socioeconomics 
and 
Environmental 
Justice 

No disproportionate 
impacts 

No disproportionate 
impacts 

No disproportionate 
impacts 

Coastal 
Resources 

Minimal adverse 
impacts Minimal adverse impacts Minimal adverse impacts 

Wildlife and 
Vegetation  

Minimal adverse 
impacts Minimal adverse impacts Minimal adverse impacts 

Section 106 
Resources No impacts Minor adverse impacts, 

potential beneficial impacts Minimal adverse impacts 

Section 4(f) 
Resources No impacts Minor adverse impacts, 

potential beneficial impacts Minimal adverse impacts 
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3.0 AFFECTED ENVIRONMENT   

3.1. No Action Project Area Description 

Under the No Action Alternative, the NSS would be returned to the reserve fleet after layberthing.  
The NSS would continue to be maintained at its retention site at the JRRF (see Figure 1-1), in 
accordance with the decommissioning plan developed by the Office of Advanced Ship 
Development in 1975.  At the end of January 2008 the JRRF contained 44 moored ships; 38 of 
which are within the MARAD inventory designated for disposal. The JRRF is located on the 
James River in southeastern Virginia.  The JRRF is approximately 30 miles upstream from the 
Chesapeake Bay in Norfolk, VA, and is approximately 45 miles from the Atlantic Ocean.  The site 
is leased from the U.S. Army Transportation Center, Fort Eustis.  The vessels assigned to the 
JRRF are anchored in an approximately one square mile area on the James River near Fort 
Eustis. The vessels are anchored together in rows in a bow-to-stern alignment according to type 
and size. The land-based facilities of the JRRF are located at Fort Eustis and consist of buildings 
and sheds that provide administrative and support services to the fleet (MARAD 1994b).  Fort 
Eustis is described in further detail in the affected environment as a typical industrial facility under 
the Proposed Action.   

3.2. Proposed Action Project Area Description 

The decommissioning of the NSS is a multi-step process that would involve several locations.  
First, the vessel would be towed from drydocking to the place of decommissioning via established 
navigation routes.  Secondly, the decommissioning would occur at an industrial facility that has 
the existing capability, or subcontractor support, to complete the decommissioning work as 
outlined by NRC in accordance with all federal regulations (including NUREG-1757).  The 
industrial facility that is eventually selected will most likely be located on the east coast of the U.S.  
Examples of city ports with industrial facilities (Baltimore, Hampton Roads, and Charleston) will 
be discussed throughout this section to further elucidate the affected environment at a port 
facility.  However, once a port selection is made, the appropriate level of specific environmental 
analysis will occur to supplement this document.  After the decommissioning is completed, the 
third area potentially affected by the Proposed Action would be the transportation corridor (be it 
highway, railway, or maritime) through which the low-level radioactive material will travel to its 
ultimate burial.  Lastly, two potential waste sites are being considered to receive and dispose of 
the low-level radioactive material:  Barnwell County, SC, and Clive, UT.   

The Affected Environment covers a variety of typical disturbed areas, such as navigation routes, 
ports, industrial facilities, transportation routes, and waste disposal sites.  The Affected 
Environment will be organized by resource with attention to attributes of all potential project 
locations for both the no action and Proposed Action.  Because this is a marine-related activity, 
navigation will be considered.  Other transportation involved with the Proposed Action is expected 
to be minimal.  Therefore, transportation will be analyzed throughout this analysis through the 
consideration of waste transport itself, and any potential impacts to other resource categories it 
may cause.   

3.3. Physical and Human Environment 
3.3.1 Air Quality 

EPA defines ambient air in 40 C.F.R. §50.1 as “that portion of the atmosphere, external to 
buildings, to which the general public has access.” In compliance with the 1970 Clean Air Act 
(CAA) and the 1977 and 1990 Clean Air Act Amendments (CAAA) 42 U.S.C. §7401 et seq., EPA 
promulgated the National Ambient Air Quality Standards (NAAQS) for the protection of the public 
health and welfare, allowing for an adequate margin of safety. To date, EPA has issued NAAQS 
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for six criteria pollutants: carbon monoxide (CO), sulfur dioxide (SO2), particles with a diameter 
less than or equal to a nominal 10 micrometers (PM10), ozone (03), nitrogen dioxide (NO2), and 
lead (Pb).  An area that has air quality as good as or better than the national ambient air quality 
standards is termed as being in “attainment.” An area with air quality poorer than the national 
ambient air quality standards is termed as being in “non-attainment.” An area may be in an 
attainment area for one pollutant and a non-attainment area for others. 

General trends across the U.S. have shown an improvement in air quality.  Nationally, PM10 
concentrations have decreased 31% since 1988.  Programs aimed at reducing direct emissions 
of particulates have played an important role in reducing PM10 concentrations, particularly in 
western areas. Direct emissions of PM10 have decreased approximately 25% nationally since 
1988.  PM2.5 concentrations have also decreased 10% nationally since 1999.  With the exception 
of the Northeast, the most regions posted modest declines in PM2.5 from 1999 to 2003.  A variety 
of local and national programs have resulted in a 5% decrease in estimated direct emissions of 
PM2.5 over the past 5 years (EPA 2004a).  Considering the six criteria pollutants, EPA’s most 
recent Air Trends Report (2003) found that from 1970 to 2003, total emissions of the six principal 
air pollutants dropped by 51 percent.  Additionally, from 1990 to 1999, air toxics emissions have 
declined by 30% (EPA 2004b).  The decommissioning will most likely occur in a heavily urbanized 
area on the east coast of the U.S.  These areas frequently have less clean air quality than more 
pristine areas due to heavy traffic and other emissions sources.   

Industrial ports along the Atlantic coast are usually urbanized, but still may vary in air quality.  For 
example, the Hampton Roads/Fort Eustis area is heavily urbanized, and is a designated 
maintenance area for O3.  This means that Hampton Roads/Fort Eustis area was previously 
designated in nonattainment for O3, but is currently attaining the NAAQS and is subject to a 
maintenance plan.  Hampton Roads/Fort Eustis is in attainment for all other criteria pollutants.  
Baltimore also has higher ozone levels; the city is in nonattainment for both O3 and PM2.5.    
Charleston, however, has better air quality and is in attainment of all standards.   

3.3.2 Water Quality 

There are two primary Federal regulations that ensure the protection of water resources: the Safe 
Drinking Water Act (SDWA) and the Clean Water Act (CWA).  The SDWA emphasizes the 
protection of drinking water resources specifically, and pollution prevention strategies.  The CWA 
focuses on eliminating pollutant discharge into source waters.  In accordance with the CWA, EPA 
has developed national recommended water quality criteria for priority pollutants in ambient water 
for the protection of aquatic life and human health (EPA 2004c). These criteria have been 
adopted as enforceable standards by most states.  States and Tribes may adopt policies and 
provisions regarding water quality standards implementation, such as mixing zone, variance, and 
low-flow policies.  Such policies are subject to EPA review and approval (EPA 2005). 

Section 305(b) of CWA requires states to report biennially to EPA on the quality of its waters.  In 
general, the 305(b) report describes the quality of surface waters, groundwater, and wetlands and 
existing programs to protect water quality.  Information is presented on how well a water source 
supports its designated uses (e.g., swimming, aquatic life support, water supply) as well as likely 
causes (e.g., sediment, nutrients) and sources of impairment.  These data related to the sources 
are presented to give a general, overall picture of the relative contribution made by different 
categories of pollution on a statewide and river basin basis.  

The National Water Quality Assessment (NAWQA) Program, under the U.S. Geological Service, 
indicates that the Nation’s waters generally are suitable for irrigation, drinking water supply, and 
other home and recreational uses.  Major challenges that continue to affect streams and ground 
water in parts of every study unit include point and non-point sources of pesticides, nutrients, 
metals, gasoline-related compounds, and other contaminants.  Findings from the 51 watershed 
areas examined show that contamination of streams and ground water is widespread in 
agricultural and urban areas, and contamination is characterized by complex mixtures of 
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nutrients, trace elements, pesticides, VOCs, and their chemical breakdown products.  The study 
also found that water quality and aquatic-ecosystem health are controlled by a combination of 
factors, including chemical use, land use, land-management practices, and natural features, such 
as geology, hydrology, soils, and climate (USGS 2004). 

Water quality is monitored using physical, chemical, and biological measurements.  Standard 
indicators reveal the health of a water body.  Some key water quality indicators include: 
 

• Dissolved Oxygen: oxygen in water essential for the survival of aquatic and marine 
organisms.   Dissolved oxygen (DO) can vary due to natural daily and seasonal 
cycles.  Pollution can also cause a decrease in DO. 

• Biochemical Oxygen Demand: the biochemical oxygen demand for the 5 days 
(BOD5) test indicates the quantity of biologically oxidizable carbon and nitrogen in a 
certain body of water.  Decomposing matter uses DO can reduce the oxygen 
available for organisms.  The quantity of BOD5 discharged from point sources is 
regulated via permits to maintain dissolved oxygen standards. 

• pH: is the measure of hydrogen ion concentration.  A low pH indicates “acidity,” high 
pH values are “basic,” and a pH of 7 is neutral.  High pH levels are often associated 
with high phytoplankton (algae) densities, which can be detrimental to other 
organisms. 

• Fecal Coliform Bacteria:  type of bacteria present in the digestive track and 
excrement of all warm-blooded animals.  While the bacteria may not be harmful, its 
presence may indicate that the water carries pathogenic microbes.  Proper waste 
treatment and disposal reduces this type of pollution 

• Nutrients: human use of certain chemicals can increase oxygen-consuming 
materials into water.  The most common of these materials are the fertilizers 
phosphorus and nitrogen.  Discharges of these two fertilizers increase algal blooms 
decreasing dissolved oxygen and increasing pH. 

• Turbidity: decreases the light penetration of water.  Clay, silt, and fine organic and 
inorganic matter causes sunlight to scatter and be absorbed instead of reaching 
lower levels in the water column.  Increased turbidity can indicate increased 
erosion/run-off from land.   Drinking water has turbidity limits and water bodies with 
high turbidity will be less biologically productive. 

• Heavy metals: human activities increase the concentration of materials such as 
cadmium, copper, lead, and mercury above naturally occurring levels.  These metals 
can be harmful to humans and wildlife. 

Water quality in major ports throughout the U.S. tends to be less pristine than surrounding areas.  
Normal port operations involve many activities, some of which may adversely affect water quality 
through discharging of waste water, dredging, or accidental leaks of toxic substances (NRDC 
2004).  For example, the Elizabeth River watershed, in which the port of Hampton Roads is 
located, is considered the most highly polluted body of water in the Chesapeake Bay watershed 
(Alliance for the Chesapeake Bay 2006).  An assessment of contaminant levels in the surface 
waters of Fort Eustis was conducted in conjunction with an evaluation of the public health effects 
of contaminants at EPA National Priorities List (NPL) sites.  Fort Eustis was proposed for EPA 
NPL in January 1994 and listed in December 1994 (CDC 1996).  The site was listed due to 
contamination of sediments and nearby waters with PCBs, chlordane, 
dichlorodiphenyldichloroethane (DDD), dichlorodiphenyldichloroethylene (DDE), DDT, other 
pesticides, Pb, and PAHs.  However, water quality analysis on the adjacent Skiffes Creek showed 
that dissolved oxygen and other criteria met Virginia standards (Tetra Tech 1999). 

Baltimore Harbor was identified as impaired by toxic substances, nutrients, and suspended 
sediments.  In 1998 the impairment listings were refined to include specific impairing substances 
and increased spatial resolution based on an analysis of bulk sediment contaminant 
concentrations compared to non-regulatory screening values.  As a result, the Inner 
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Harbor/Northwest Branch was listed for fecal coliform, chromium, zinc, lead, and polychlorinated 
biphenyls (PCBs) (Maryland Dept. of Environment 2005). 

The Charleston Harbor area was found to have high concentrations of nickel in 1998.  The 
recording station near the Mount Pleasant wastewater plant discharge has recorded decreasing 
concentrations of total nitrogen, suggesting improving conditions for this parameter.  At the Fort 
Johnston Pier, there is a decreasing trend in nitrogen and an increasing trend in fecal coliform 
concentrations.  The last station, near the Fort Johnston quarantine station, has recorded 
increasing trend in suspended solids as well as detection of diethyl phthalate.  In addition mercury 
was detected in sediments at this location below a median effects range level (SCDHEC 1999). 

3.3.3 Vessel Traffic and Navigation Channels 

Navigation in U.S. waters is governed by the United States Coast Guard (USCG).  The USCG’s 
Inland Rules apply to inland U.S. waters while the International Rules apply to all vessels upon 
the high seas and in all waters connected therewith navigable by seagoing vessels.   

MARAD undertakes a large number of navigation safety measures in the process of preparing 
vessels for tows.  Standard operating procedures address detailed towing configurations and 
preparatory steps.  Various plans are in place prior to a tow, which include safety measures 
required by the USCG and other agencies.  Usually, for a given port, the USCG Captain of the 
Port (COTP) will establish regulated navigation areas.  

The Port of Hampton Roads, just 18 miles from the open sea, is one of the world’s busiest ports 
and is the second largest port on the U.S. East Coast in terms of general cargo. The port has 25 
square miles of waterways and primary navigation channels maintained at depths of 50 feet. In 
2001, general cargo tonnage totaled 11.5 million tons, and total cargo handled by the port was 
over 37 million tons (HRMA 2003).  As a major port, there are thousands of vessel movements 
annually in the Hampton Roads area.  Bulk cargo such as coal, petroleum products, grain, sand 
and gravel, and fertilizer constitute more than 90 percent of the heavy vessel (cargo) movements 
(NOAA, 2003).  Naval traffic is estimated at 3,500 vessel movements annually (Norfolk Naval 
Shipyard Port Operations 2003).   

Baltimore and Charleston are also major ports with significant vessel traffic.  Both Baltimore and 
Hampton Roads have restricted areas regulated by the USCG Captain of the Port (See 33 CFR 
165.503).  Entry into or remaining in these zones is prohibited unless authorized by the USCG 
COTP.  Charleston has other restrictions due to remnants of unexploded ordinance from World 
War II.  The area is open to unrestricted surface navigation but all vessels are cautioned not to 
anchor, dredge, trawl, lay cables, bottom, or conduct any similar type of operation because of 
residual danger from mines on the bottom. 

3.3.4  Hazardous Materials and Waste Management 

Not only must hazardous materials within surrounding environment of the project area be 
considered, but also the hazardous materials that may be in the vessel itself.  As stated 
previously, ports and shipyards are not pristine locations, and the surrounding area eventually 
selected may contain other hazardous waste sites.  For example, the Port of Norfolk/Hampton 
Roads has nationally listed hazardous waste sites in the vicinity, including the Norfolk Naval Base 
and the US Navy Defense Fuel Support Point (Craney Island).  These sites are listed in the 
Comprehensive Environmental Response, Compensation and Liability Information System 
(CERCLIS) database, which contains information on hazardous waste sites, potentially 
hazardous waste sites, and remedial activities across the nation. 

Additionally, industrial facilities located in port areas may typically handle several kinds of 
hazardous materials.  In port areas, industrial facilities are likely to handle hazardous materials 
typically found in the vessels they service.  Hazardous and toxic materials incorporated into ship 
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structures during construction are often found throughout older ships. Such materials may include 
PCBs, asbestos, ozone-depleting substances, mercury, lead, fuel, oils, and lubricants. For many 
years these materials were widely used throughout the U.S. and the world for a variety of 
industrial, shipbuilding, and materials applications.  These elements, several of which are likely to 
be contained in the NSS, will be described in more detail below. 

PCBs were used for a number of purposes throughout many industries, including shipbuilding, 
because of their insulating properties.  Shipboard media that potentially contain PCBs include 
gaskets, grout, thermal insulation, transformers, capacitors, dielectric fluids in electric 
transformers, ballasts for fluorescent lighting, and electrical cables.  Prior to 1980, PCBs were 
often added or used in materials without being listed.  Due to this practice, the presence of PCBs 
cannot always be determined through a review of specification documents. 

Asbestos was used extensively in the shipbuilding industry as a fire retardant and insulator, and 
is often found in the materials of older ships.  Potential locations include adhesives, tiles, cable 
coverings, heat shields, and acoustic and thermal insulation. 

Ozone-depleting substances such as chlorofluorocarbons (CFCs) and halons were introduced in 
the 1930s and were widely used as refrigerants and in solvents.  Halon has been used 
extensively in fire fighting systems.  All Class I CFCs were banned from production in the U.S. in 
1996.  Halon production was banned in the U.S. in 1994.  Class II hydrochlorofluorocarbons are 
scheduled for a production ban beginning in 2015. 

Mercury is found in older equipment, including lighting fixtures, switches, gages, and other 
equipment.  Lead was a major constituent in paints and was used extensively throughout the U.S. 
It is also found in other coatings, some plumbing joints, and gaskets.  Lead-based paint was 
discontinued in 1980 but is found extensively in older structures, including ships. 

Fuel, oils, and lubricants are not by definition hazardous materials, but may contain contaminants 
if improperly stored (MARAD 1997).  Fuel, oils, and lubricants, while not hazardous materials per 
se, are regulated under 33 U.S.C. §2702, the federal Oil Pollution Act (OPA), 33 U.S.C. §1251-
1376, the Clean Water Act (CWA), and international marine pollution regulations.  The NSS has 
already been defueled and drained of oil so there should be minimal fuel or oils on board.     

A number of U.S. Federal and International regulations govern hazardous materials.  The terms 
hazardous substances, hazardous wastes, and hazardous materials have very specific legal and 
scientific definitions under these regulations, and substances regulated under one statute may 
not be under another.  The following sections provide summary definitions and overviews of key 
regulations.  

Hazardous wastes are regulated under 40 U.S.C. §6901, the Resource Conservation and 
Recovery Act (RCRA) in a “cradle-to-grave” regulatory approach.  RCRA lists approximately 450 
hazardous wastes.  RCRA generally regulates the day-to-day management of these wastes, such 
as handling, transport, storage, and disposal.  RCRA regulations provide for specific standards 
and requirements for facilities that generate, transport, store, or dispose of listed hazardous 
wastes.  Public vessels are not subject to RCRA regulations governing hazardous waste storage, 
reporting, labeling, and handling until the waste is transferred to a shore facility.  However, 
MARAD internal policies prohibit the storage of hazardous wastes aboard NDRF vessels. 

Hazardous substances are defined under the CWA and 42 U.S.C. §6901, the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), and 42 U.S.C. §11001 et 
seq., the Emergency Planning and Community Right-to-Know Act (EPCRA) as chemicals that are 
harmful to public health and welfare or which may affect aquatic life or the environment if spilled 
or released to the environment.  
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Hazardous materials are defined under DOT regulations as chemicals that present risks to safety, 
health, and property during transportation (USCG 2000, MARAD 1997).  Other key laws that 
govern hazardous substances, wastes, or materials include the Toxic Substances Control Act 
(TSCA) and the International Convention for Prevention of Pollution from Ships (MARPOS 73/78).  
TSCA (15 U.S.C. §2601 et seq.) regulates the introduction of new chemicals or new uses of old 
chemicals into U.S. industry.  MARPOL 73/78 was developed by the International Maritime 
Organization (IMO), and sets forth the primary international regulations governing pollution 
control for ships. 

Low-level mixed waste (mixed waste is RCRA hazardous waste containing radionuclides) is 
conditionally exempted from some RCRA storage, treatment, transportation, and disposal 
regulations, given they comply with requirements outlined by the NRC.  The exempt wastes must 
then be managed as radioactive waste in accordance with NRC or NRC Agreement State 
regulations.  Non-hazardous wastes are solid wastes that also may require special treatment for 
disposal.  Solid wastes are typically disposed of in modern landfills, which are well-engineered 
facilities that are located, designed, operated, and monitored to ensure compliance with federal 
regulations.  Solid waste landfills must be designed to protect the environment from contaminants 
which may be present in the solid waste stream (EPA 2006a).  

In consideration of the Proposed Action by MARAD, it should be noted that a number of agencies 
are involved in approving or regulating the Proposed Action, and have plans and procedures in 
place related to the management of hazardous materials.  Depending on the port, certain 
approvals and permits may be required.  For example, materials such as explosives, blasting 
agents, liquid hydrogen, and various poisons require hazardous materials permits.  Additionally, 
in the event of an incident, ports usually have emergency plans in place in order to facilitate quick 
and appropriate responses by trained personnel.  When the decommissioning port is selected, 
MARAD will follow the procedures for obtaining appropriate permits and approvals.   

3.3.5 Public Health and Safety 

In considering the NSS itself, MARAD is responsible for ensuring safety within the perimeter of 
the vessel.  NRC is responsible for ensuring that MARAD is in compliance with NRC regulations 
for public health and safety.  For individual ports, the USCG and the Port Authority, or similar 
office, usually maintain health and safety plans as well as emergency response plans for the port 
area.  They are often responsible for inspecting commercial vessels for compliance with Federal 
laws and regulations, responding to oil spills and hazardous material releases into the marine 
environment, enforcing safety and security zones, investigating marine causalities such as 
collisions, groundings, and fires, issuing licenses and Mariner's documents to merchant seamen, 
and monitoring the transfer of bulk liquid products at marine facilities.  MARAD may decide to add 
additional requirements if there are decommissioning specific requirements outside of the typical 
work activities.  When the decommissioning port is selected, MARAD will determine the 
applicable health and safety plans to follow in that area. 

The Proposed Action involves only the removal, transportation, and disposal of regulated 
materials.  Since transportation corridors are disturbed areas, no construction is planned, and 
transportation will occur according to regulations, there should minimal impacts to public health 
and safety via transportation.   

3.3.6 Socioeconomics and Environmental Justice 

Socioeconomics are the basic attributes and resources associated with the human environment, 
particularly population and economic activity.  Impacts on these indicators can influence other 
components of the human environment, such as housing and provision of public service.  
Additionally, Executive Order 12898 (EO 12898), Federal Actions to Address Environmental 
Justice in Minority Populations and Low-Income Populations of 1994, mandated that federal 
agencies specifically analyze impacts on human health and environmental conditions of minority 
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and low-income communities.  It requires federal agencies to adopt strategies to address 
environmental justice concerns within the context of agency operations.  EO 12898 and its 
accompanying memorandum have the primary purpose of ensuring that federal agencies identify 
and address disproportionately high and adverse human health or environmental effects on 
minority and low-income populations that could result from federal projects and programs.  

The Proposed Action involves no new construction, only the removal, transportation, and disposal 
of regulated materials.  Since transportation corridors are disturbed areas, and no construction is 
planned, there should no measurable impacts to socioeconomics or environmental justice via 
transportation.  Therefore, the rest of this section will focus on the resources associated with 
given port areas.  The populations and economies of the identified port cities vary.  However, the 
largest employer for all three cities was the Federal Government.  In terms of environmental 
justice, roughly 30 percent of people in the U.S. are considered in minority populations, and 
approximately 12 percent live below the poverty line (U.S. Census Bureau 2006).  In the ports 
used as examples, all three cities had either average or above average populations of minorities.  
Since a specific location has not yet been chosen for the decommissioning action, it is difficult to 
accurately represent the socioeconomic environment with any specificity.  These numbers would 
likely fluctuate depending on the specific location chosen.  When the decommissioning port is 
selected, MARAD will determine the specific socioeconomic situation for that area and the 
appropriate level of evaluation if necessary. 

3.4. Natural and Biological Environment 
3.4.1 Coastal Resources 

The coastal ocean, which includes oceans and coasts, bays and estuaries, and the Great Lakes, 
is economically, politically, and socially critical to the nation.  More than half of the U.S. population 
lives in coastal counties.  Coastal areas are hubs of commerce, home to many major American 
corporations, ports and transportation networks.  The coasts are used by millions of Americans 
annually for recreation and support a surging tourist trade.  Coastal waters are rich in living and 
nonliving marine resources that sustain prosperity and economic growth nationwide.  Moreover, a 
healthy, vibrant coast means vigorous and growing economic opportunities (NOAA 2005a).   

Coastal ports are often core industrial centers for the local area.  Major industries that depend on 
coastal areas include recreational and commercial fisheries, aquaculture, tourism, and cargo 
trade.  Rapid population growth and resulting residential and commercial development place 
competing demands on natural resources (NOAA 2005b). 

Significant coastal issues include high rates of coastal development, non-point source pollution 
impacts, shoreline erosion, and sea level rise (NOAA 2005a).  Polluted runoff, habitat protection, 
riparian buffers, wetlands, fisheries, sustainable development, waterfront redevelopment, septic 
systems, and erosion and sediment control are some of the issues coastal areas are grappling 
with (NOAA 2005b).  In order to address some of these issues, some ports may encourage sound 
economic development while aiming to minimize the impact people have on vital coastal 
resources, such as fisheries.  

The Coastal Zone Management Act (CZMA) provides the framework necessary to sustain the 
economic and ecological value of coastal areas.  This law, which is administered by the National 
Oceanic and Atmospheric Administration (NOAA), recognizes a national interest in our coastal 
and ocean areas.  It allows states and territories to determine how best to balance conservation 
of the coastal environment with human uses that depend on coastal resources (NOAA 2005a). 

Coastal Barrier Resources Act (CBRA), Public Law 97-348 (96 Stat. 1653; 16 U.S.C. 3501 et 
seq.), enacted October 18, 1982, designated various undeveloped coastal barrier islands, 
depicted by specific maps, for inclusion in the Coastal Barrier Resources System (System).  
Areas so designated were made ineligible for direct or indirect Federal financial assistance that 
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might support development, including flood insurance, except for emergency life-saving activities. 
Exceptions for certain activities, such as fish and wildlife research, are provided, and National 
Wildlife Refuges and otherwise protected areas are excluded from the System (USFWS 2006a). 

Coastal barriers occur on all the coastlines of the U.S.  One of the longest and best-defined 
chains of coastal barriers in the world occurs along the U.S. shoreline bordering the Atlantic 
Ocean and the Gulf of Mexico.  This chain contains over 400 barriers and totals about 2,700 
miles of shoreline.  The coastal barriers from Maine to Texas show a high degree of regional 
diversity, controlled by differences in climate and in the physical processes shaping barrier 
shorelines.  Long, continuous barriers with small ebb-tidal deltas are produced by longshore 
currents along wave-dominated coasts.  These barriers are typified by the coastal barrier islands 
along the south Texas coast which are long, generally narrow, and cut by widely separated tidal 
inlets with large sand accumulations in the back-barrier bays, and small or nonexistent seaward 
shoals.  As indicated by the U.S. Fish and Wildlife Service (USFWS), similar barrier islands are 
also found in parts of Louisiana, the Florida panhandle, southeast Florida, the south shore of 
Long Island, the Cape Cod segment of the Massachusetts coast, and North Carolina's Outer 
Banks (USFWS 2006b). 

There are areas of special status within the U.S.’s coastal and marine waters which are federally 
protected.  Fourteen protected areas make up the National Marine Sanctuary System, including 
several along the Atlantic and Gulf coasts: Stellwagen Bank (MA), Monitor (NC), Gray’s Reef 
(GA), Florida Keys (FL), and Flower Garden Banks (TX/LA).  (NOAA 2005b). 

For ports along the east coast of the U.S., there are many varied shorelines, diverse coastal 
zones, and differing habitats for wildlife.  Potentially sensitive habitats include intertidal and 
freshwater marshes, which are highly productive, serving as important wildlife habitat and nursery 
areas for fish, shellfish, and waterfowl, including several species of commercial and recreational 
importance (MARAD 2004).  Some ports may also contain endangered or threatened species 
(see Section 3.4.2). 

The Proposed Action involves no new construction, only the removal, transportation, and disposal 
of regulated materials.  Since transportation corridors are disturbed areas, and no construction is 
planned, there should be no measurable impacts to wildlife coastal resources via transportation.  
Therefore, the rest of this section will focus on the coastal resources associated with given port 
areas.  The shorelines along the James River are predominately composed of solid manmade 
structures, fine and coarse-grained sand beaches, riprap, exposed tidal flats, and fringing 
intertidal salt marsh. Shorelines in smaller tributaries are predominately composed of sheltered 
tidal flats, fringing intertidal and supratidal salt marsh, and fresh marsh (MARAD 2004.) 

The Fort Eustis/Hampton Roads area is adjacent to the network of barrier islands from Virginia to 
Maryland.  The barrier islands comprise a large part of the coastal habitat and serve as a buffer 
against storms and are at the intersection of diverse habitats, supporting a rich array of life 
(Nature Conservancy 2006).  The most sensitive habitats in the vicinity of Fort Eustis/Hampton 
Roads include intertidal and freshwater marshes, which are highly productive, serving as 
important wildlife habitat and nursery areas for fish, shellfish, and waterfowl, including several 
species of commercial and recreational importance (MARAD 2004). 

Baltimore, Fort Eustis, and Hampton Roads are within the Chesapeake Bay watershed system.  
As the nation’s largest estuary, the Chesapeake Bay contains a diverse collection of habitats 
including oyster reefs, seagrass beds, tidal wetlands, sandy shoals and mudflats. In order to 
address the diversity of habitats, the Chesapeake Bay Virginia and Maryland Reserve established 
a multi-site system for preservation (NERRS 2005A).  The shorelines of Chesapeake Bay are 
varied.  Where there are natural shorelines, they consist of sandy beaches with marine grasses in 
the tidal and non-tidal areas.  Many of the natural shorelines have been modified with revetments 
(a structure or facing for supporting an embankment) or bulkheads to mitigate shoreline erosion, 
which is an issue in the Bay.  Erosion rates in Chesapeake Bay vary from one to 36 ft per year 
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(SERC 2001).   

The example port of Charleston also has varying coastlines, coastal areas, and preserves.  
Coastal areas, such as the ACE Basin (named for the Ashepoo, Combahee and Edisto rivers), 
located between the open ocean and upland areas, have a high diversity of habitats and 
microhabitats, supporting diverse and abundant communities of plants and animals.  As habitats 
are modified, ecological processes in these habitats also change and some of these changes 
may be significant.  One of the greatest threats to habitat diversity in the ACE Basin is the 
conversion of existing habitats to structurally and biologically simpler habitats such as agricultural 
fields, pine plantations, and urban or residential areas. In addition to the direct loss of habitat, the 
resulting fragmentation of the remaining forested and wetland areas results in decreased species 
diversity.  As a consequence of fragmentation in the ACE Basin, ecotones where the vegetative 
communities previously graded slowly from wetland to upland forest have been changed to 
sharper boundaries between wetland areas and what are now agricultural fields or suburban 
developments (SCDNR 2005).  Depending on the decommissioning port selected, further review 
and analysis of the local site’s coastal resources may be necessary to better understand the 
affected environment at that location.  

3.4.2 Wildlife and Vegetation  

The Proposed Action involves no new construction, only the transportation and disposal of 
regulated materials.  Since transportation corridors are disturbed areas, and no construction is 
planned, there should be minimal impacts to wildlife and vegetation via transportation.  Therefore, 
the rest of this section will focus on the wildlife and vegetation associated with port areas listed 
below, including waterfowl, fish habitat, wetlands, and threatened and endangered species. 

The USFWS has jurisdiction over terrestrial and freshwater ecosystems, while the National 
Marine Fisheries Service (NMFS) has jurisdiction over marine ecosystems.  Various laws and 
guidance have been established for the protection of wildlife species.   

Waterfowl are a prominent and economically important group of migratory birds of the North 
American continent.  Migratory waterfowl utilize numerous shoreline areas and wildlife refuges 
across the U.S., which have been established to provide resting and nesting areas for migratory 
waterfowl and other birds.  The Migratory Bird Treaty Act (16 U.S.C. §703-712; Chapter 128; July 
13, 1918; 40 Stat. 755; as amended) protects all common wild birds found in the U.S., except the 
house sparrow, starling, feral pigeon and resident game birds such as pheasant, grouse, quail, 
and wild turkeys.  Resident game birds are managed separately by individual states.  The 
Migratory Bird Treaty Act makes it unlawful for anyone to pursue, hunt, kill, capture, collect, 
possess, buy, sell, trade, ship, import or export any migratory bird, including feathers, parts, 
nests, eggs, or migratory bird products.  EO 13186, Responsibilities of Federal Agencies to 
Protect Migratory Birds, directs federal agencies taking actions having or likely to have a negative 
impact on migratory bird populations to work with USFWS to develop an agreement to conserve 
those birds.  In addition to avoiding or minimizing impacts to migratory bird populations, agencies 
are expected to take reasonable steps that include restoring and enhancing habitat, preventing or 
abating pollution affecting birds, and incorporating migratory bird conservation into agency 
planning processes whenever possible. 

All marine mammals are protected by the Marine Mammal Protection Act of 1972, which prohibits 
the taking of marine mammals in U.S. waters.  About 78 species of whales and dolphins are 
known in U.S. waters, along with several species of seals, sea lions, and walruses.  Fish habitat 
is protected under Section 305(b)(2)-(4) of the Magnuson-Stevens Act.  Essential Fish Habitat 
(EFH) is defined as those waters and substrate necessary to fish for spawning, breeding, feeding, 
or growth to maturity (16 U.S.C. § 1802(10)).  

Wetlands are areas where water covers the soil, or is present either at or near the surface of the 
soil all year or for varying periods of time during the year, including during the growing season 
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(EPA 2006b).  Section 404 of the CWA is the major legislation governing wetlands, which 
provided for the regulation of the discharge of dredged and fill material into U.S. waters and 
wetlands.  Since no new construction will be a part of this project, and all transportation will occur 
via typical routes, the project area will not likely to wetlands; hence, impacts to wetlands are not 
expected. 

Eelgrass (Zostera marina and Z. japonica) beds are important habitats in marine and estuarine 
waters because they provide habitat for small organisms, which are a source of food for larger 
species.  Additionally, they provide protective cover for migrating salmon, other fish, and many 
other kinds of marine life.  Eelgrasses stabilize sediments through their network of roots, and also 
supply organic material to near-shore areas.  Eelgrass beds occur in large shallow bays, small 
pocket beaches, or in narrow fringing beds along steeper shorelines (PSAT 2002).  Other 
important marine vegetation within U.S. waters includes kelp.  Kelp beds are composed of large 
brown algae, principally Nereocystis leutkeana, and provide foraging habitat and shelter for fish, 
invertebrates, crustaceans, and sea birds.   

One of the more prominent legislations protecting wildlife and vegetation is the Endangered 
Species Act, which “provides for the conservation of endangered and threatened species of fish, 
wildlife, and plants, and for other purposes.”  As of 2005, there were over twelve hundred listed 
endangered or threatened species across the U.S.  

For prospective port locations, the major wildlife in the affected environment includes submerged 
aquatic vegetation, fish, crustaceans, and birds.  Depending on the time of year, migratory birds 
may be present along the Atlantic Flyway.  Wildlife along the Atlantic coast is similar across the 
ports and many common species can be found.  However, when the final decommissioning port 
is selected, further site review may be necessary to identify any sensitive areas (e.g. critical 
habitat, essential fish habitat) or specific endangered or threatened species.  For example, Fort 
Eustis has essential fish habitat designations for nine species of fish:  

• Windowpane flounder (Scopthalmus aquosus) 
• Bluefish (Pomatomus saltatrix) 
• Atlantic butterfish (Peprilus triacanthus) 
• Summer flounder (Paralicthys dentatus) 
• Black sea bass (Centropristus striata) 
• King mackerel (Scomberomorus cavalla) 
• Spanish mackerel (Scomberomorus maculatus) 
• Cobia (Rachycentron canadum) 
• Red drum (Sciaenops occelatus) 

Several threatened and endangered species were listed in the regions of the three example ports, 
including: 
 

• Peregrine falcon 
• Bald eagle 
• Least tern 
• Piping plover 
• Delmarva fox squirrel 
• Shortnose sturgeon 
• Loggerhead sea turtle 
• Kemp’s ridley sea turtle 
• Leatherback sea turtle 
• Green sea turtle 
• West Indian manatee 
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Sea turtles, specifically, are present in the Chesapeake Bay from the beginning of April to the end 
of November each year.  They are present year round in the Charleston area and may be present 
along transit routes.  Whales may also be present on transit routes.  Specifically, Northern right 
whales and humpback whales, both endangered, may be found in nearshore waters while fin and 
sperm whales, also endangered, are found typically in offshore waters (NOAA 2006).  The West 
Indian manatee is a native of Florida, but has been known to migrate to South Carolina inshore 
waters during the summer.  Manatees are frequently sited in the Charleston Harbor and its 
tributary creeks and rivers during this time (USFWS 2006).   

Ship moorings occasionally provide unique habitat; Peregrine falcons (Falco peregrines), a 
federally endangered species, have been known to nest on a ship mooring within the JRRF.  
Additionally, Bald eagles (Haliaeetus leucocephalis), a federally and state listed threatened 
species, have been sighted in the Mulberry Island area of Fort Eustis (Terwilliger 1999).  Once an 
industrial facility is selected, an appropriate level of environmental review would reveal whether 
any threatened or endangered species were known to inhabit the project area.   

3.5. Other Resources 

Several other resources were considered in this study.  However, after initial analysis, the 
following resources were dropped from detailed study because it was determined that the 
Proposed Action would have no significant impacts on them. 

Floodplains.  Executive Order 11988-Floodplain Management states that each agency shall take 
action to reduce the risk of flood loss, to minimize the impact of floods on human safety, health 
and welfare, and to restore and preserve the natural and beneficial values served by floodplains 
in carrying out its responsibilities.  The Proposed Action would have no effect on area floodplains, 
as it does not constitute development within a designated floodplain. Accordingly, EO 11988 is 
not applicable to the Proposed Action. 

Geology.  The Proposed Action involves transportation of a vessel and low-level radioactive 
waste.  Transportation of the vessel will not involve geology.  Transportation of the low-level 
radioactive waste will be conducted via licensed carriers and disposed of at licensed waste sites.  
These sites maintain strict standards, including geologic considerations, as mandated by NRC.  
Therefore, geology will not be involved under this Proposed Action. 

Noise.  The towing of vessels in the project area is consistent with the level of ship traffic in the 
region.  Because high levels of ship traffic already occur in the region, the proposed tows, 
decontamination work, or transport and disposal of waste are not expected to affect noise levels 
in the region or contribute adversely to the acoustic environment. 

Upland Resources.  The Proposed Action is not expected affect the area’s upland resources, 
such as prime and unique farmlands, etc., because the project area is restricted to vessel tows 
along aquatic and coastal habitats and other typical transportation routes. 

Land Use.  The Proposed Action does not involve any new construction or conversion of land 
use.  The Proposed Action will take place at an industrial facility that typically handles similar 
work.  The Proposed Action involves transport of waste over routes suitable for such wastes and 
permanent disposal of waste at a licensed facility that accepts such waste.  Therefore, no impacts 
to land use are expected. 

Visual Resources.  The Proposed Action involves no new construction and will occur at an 
industrial facility and over common transportation routes.  Therefore, no alteration of viewscapes 
or aesthetics is expected due to the Proposed Action. 
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4.0 ENVIRONMENTAL CONSEQUENCES 

4.1. Physical and Human Environment 
4.1.1 Air Quality 

4.1.1.1 No Action Alternative 

Under the No Action Alternative, the NSS would not be decommissioned and would be returned 
to the reserve fleet.  The vessel would be shifted from the shipyard/drydock facility to the JRRF.  
Tugboat activities resulting from this tow would have minimal short-term negative impacts to the 
air quality along the navigation route. 

The NSS would continue to be moored in the JRRF and resume all regular safety, security, and 
maintenance activities.  These activities may have some short-term negative impacts on the air 
quality, mainly through maintenance activities (such as air compressors operating, paint scraping, 
welding and other similar activities) and fleet craft operations, but these impacts would be minor.  

4.1.1.2 DECON Alternative  

Waste Removal 

Under the DECON Alternative, there are several activities that could contribute negatively to air 
quality.  Since the ship does not currently operate, only secondary emissions from the 
decommissioning activity would occur.  First, there is the towing associated with transporting the 
vessel to the decommissioning location, and then the decommissioning action itself.  The impacts 
associated with towing would occur regardless of the port selected.  These impacts would only 
involve a towing action for one vessel and would therefore be considered negligible.  They would 
also be short lived, lasting only around the days that the transportation would occur.  

The decommissioning activities would occur according to the DECON method as implemented by 
NRC.  Additionally, the activities would occur in compliance with health and safety plans as 
developed in compliance with NRC rules and regulations.  During the removal of the low-level 
radioactive waste, other areas within the ship may be disturbed, dislodging dust or other 
construction materials.  These effects would be considered negligible since the decommissioning 
will be completed in a closed environment and according to established procedures.  
Nonetheless, any fugitive dust that may be dislodged should be kept to a minimum using control 
methods outlined in state regulations.  For example, the Virginia Regulations for the Control and 
Abatement of air pollution suggest the following mitigatory techniques: 

• Use of water or chemicals, when possible, for dust control, 

• Installation and use of hoods, fans, and filters to enclose and vent the handling of dusty 
materials, and 

• Covering of open equipment for conveying materials (Commonwealth of Virginia 2006). 

If any fuel-burning equipment is used for the decommissioning activities, appropriate permits for 
the use of that equipment will be sought as deemed necessary.  Since the decommissioning 
activities will occur within an industrial facility, and will be completed within engineered systems 
designed to physically isolate the vessel and control potential disturbances, major adverse 
impacts to air quality are not expected.  Since protective measures will be taken, and because the 
work will be completed according to specified procedures, release of air quality pollutants is 
unlikely.  Any adverse effects that would occur would be minor and short lived.   
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Waste Transport 

The transport of the low-level radioactive waste from the port to its final destination would occur 
via trucks, railways, or barges registered to handle such material over routes typical for 
transporting such materials, including major highways.  The transportation of the waste would 
generate a minor amount of emissions associated with the shipment.  No new permanent or 
mobile sources of emissions would occur under this action, however.  Since the transport would 
be handled in a typical way over established routes, the impacts of this action are expected to be 
minimal.   

Waste Disposal 

This phase of the action entails transferring the waste from the transport vehicle to the waste site.  
Disposal of the waste at a licensed site would allow for the waste to be permanently disposed of 
in a safe manner without accidental releases into the air.  This action should not have a 
measurable adverse effect on air quality. 

4.1.1.3 SAFSTOR Alternative 

As mentioned in Section 2.2, additional tasks are required for NSS to comply with contemporary 
SAFSTOR requirements.  The associated actions involve planning activities, safety 
improvements, and small-scale decontamination activities.  The latter two may result in minor 
localized disturbance of air quality within the vessel.  Any adverse impacts should be minor and 
short-term.  Regarding the small-scale decontamination activities, transport and disposal for a 
small amount of low-level radioactive waste would be included in the action.  Impacts would be 
similar though less than those discussed in the DECON alternative above.  Therefore, 
decontamination activities would likely have no measurable adverse effect on air quality, neither 
through transport nor disposal.  Additionally, by bringing the NSS into compliance with 
SAFSTOR, there may be beneficial impacts to localized air quality through further 
decontamination. 

In addition to the preparatory activities, regular maintenance and monitoring would continue 
under SAFSTOR.  The NSS would be continued to be moored at a retention site, so these 
activities would either occur within the JRRF or another approved port facility.  When industrial 
maintenance and/or drydocking are required, the NSS would be towed to the site of these 
activities.  Towing activities may have minor short-term negative impacts to air quality along the 
tow route.  However, these effects would not be long term.  Maintenance activities associated 
with the upkeep of the NSS under SAFSTOR, (such as air compressor operation, paint scraping, 
welding, and other similar activities) would also cause minimal and short-term adverse impacts, 
affecting only the localized area during the time of the disturbance.  Since the upkeep will be 
performed to NRC guidelines and in compliance with applicable regulations, no major adverse 
impacts are expected. 

4.1.2 Water Quality 

4.1.2.1 No Action Alternative 

Under this alternative there is some risk to water quality, though it is not considered to be 
significant.  The NSS could potentially pollute the water in the James River as the vessel 
continues to deteriorate. 

4.1.2.2 DECON Alternative 

Waste Removal 

No significant impacts are expected as a result of implementing the DECON Alternative.  As 
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described in Section 2.1 the NSS would only be decommissioned at a facility that could control 
potential discharges to the water.  All potential decontamination activities should occur well within 
the structure of the ship, and thus should not impact the water quality of that port.  The waste 
removed will not be discharged into the water, but will be taken to an appropriate facility for 
proper handling and disposal.   

The only wastewater that could be generated from the action would be if water is used as a 
cleaning medium.  Any wastewater would be minimal and handled appropriately.  The NSS is not 
expected to disturb the sediments, and procedures associated with the proposed tows are not 
expected to create an adverse impact.  Some negligible oxidizing of metal (rust) from the NSS’ 
hull could occur.  This marginal quantity of rust could enter the water at the decommissioning 
port. 

Waste Transport 

Water quality of either surface or ground waters should not be affected with the safe transport of 
decommissioned material to it disposal site.  In the event of an emergency, such as a collision of 
the vehicle carrying the materials from the NSS, accurate placards displaying cargo risks would 
alert responders to take the necessary measures to avert environmental and water contamination 
(RSPA 2003).  If the waste is transported by barge, a negligible amount of pollution could enter 
the water via exhaust.  However, this is expected to cause only negligible adverse impacts from 
shipping the low-level radioactive waste. 

Waste Removal 

Once waste reaches disposal sites it is kept from entering water.  Specific provisions of 10 CFR 
61.41 mandate that all reasonable measures will be taken to protect ground and surface water 
from low-level radioactive waste at approved disposal facilities (NRC 2005).  The two possible 
facilities (Chem-Nuclear Systems or Envirocare) have the expertise to avoid any impact to water 
when handling and disposing of the hazardous waste from the NSS.  Therefore, contamination of 
either surface or ground water should not occur during the disposal associated with the DECON 
Alternative.   

4.1.2.3 SAFSTOR Alternative 

As mentioned in Section 2.2, certain activities would take place to bring NSS into compliance with 
SAFSTOR requirements.  The actions that could affect water quality include the initial 
maintenance, safety improvements, small-scale decontamination, and similar actions prescribed 
under SAFSTOR.  All decontamination and improvement activities will be completed on board 
according to NRC guidance and isolated from water sources.  Following appropriate procedures 
will ensure no significant adverse impacts will occur to water quality during preparatory activities.   

Transport of small amounts of low-level radioactive waste will occur via established methods and 
will also be isolated from water.  Disposal of the small amounts of low-level radioactive waste 
would occur at approved disposal facilities (similarly as described under the DECON alternative), 
and would not incur significant adverse impacts. 

In addition to preparatory activities, including the removal of small amounts of low-level 
radioactive waste as prescribed under SAFSTOR, regular maintenance and monitoring would 
also continue to occur.  The NSS would be continued to be moored at a retention site, so these 
activities would either occur within the JRRF or another approved port facility.  When industrial 
maintenance and/or drydocking are required, the NSS would be towed to the site of these 
activities.  Towing activities may have minor short-term negative impacts to air quality along the 
tow route.  However, these effects would not be long term.  Maintenance activities associated 
with the upkeep of the NSS under SAFSTOR, (such as air compressor operation, paint scraping, 
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welding, and other similar activities) would also cause minimal and short-term adverse impacts, 
affecting only the localized area during the time of the disturbance.  Since the upkeep will be 
performed to NRC guidelines and in compliance with applicable regulations, no major adverse 
impacts are expected. 

4.1.3 Vessel Traffic and Navigation Channels 

4.1.3.1 No Action Alternative 

Under the No Action Alternative, the NSS would be returned and moored at the JRRF until 
decommissioning at a later date.  Vessels at the JRRF are moored in the James River.  The 
James River ship channel passes within the JRRF anchorage, and ships can be moored on either 
side of the channel; however, vessels are currently concentrated on the west side of the channel.   
There are approximately 44 ships currently moored at the JRRF.  Based on the current vessel 
traffic in the Hampton Roads area, and the number of dead-ship tows that occur annually, 
potential effects on navigation would be negligible (MARAD 2004).  

4.1.3.2 DECON Alternative 

Waste Removal 

Under the DECON Alternative, the NSS would be towed to a capable industrial facility for 
decommissioning activities.  This would likely cause short-term, negligible impacts to the shipping 
lane as the NSS is towed.  The place of decommissioning would be a typical industrial facility that 
has the existing capability, or subcontractor support, to complete the decommissioning work as 
outlined by NRC in accordance with all federal regulations.  Decommissioning activities within the 
industrial facility will be completed with engineered systems designed to physically isolate the 
vessel and control potential emissions to environmental media.  Additionally, the industrial facility 
will be equipped with waste management infrastructure that provides the necessary support 
infrastructure to properly complete the decommissioning (Godoy, 2003).  Since all of the work will 
be completed by trained personnel according to OSHA and NRC standards, no accidents are 
expected.  Any port with the above industrial capabilities is likely to be a port with established 
traffic.   

Under the DECON Alternative, the NSS may need to be towed to the decommissioning location.  
If so, navigation safety will be assured through the substantial number of vessel inspections, 
reviews, tow approvals, and certificates that will be developed for the vessel prior to the initiation 
of tow activities.  MARAD vessels to be towed are subject to detailed inspections to ensure that 
they are safe for towage.  The USCG, which has primary responsibility for ensuring the safety of 
vessel traffic and enforcement of navigation rules in the areas of the potential tows, will review 
and formally approve tow configurations, safety measures, and routes.  Based upon current 
vessel traffic at potential ports, and the precautions for safe towage, no significant adverse 
impacts to navigation are expected at any port as a result of the DECON Alternative. 

Waste Transport 

Once decommissioning activities are completed, the waste will be transported from the industrial 
facility to a licensed waste site capable of receiving waste from the NSS.  The waste will be 
hauled via truck, train, or barge, away from the coast and disposed of at an approved facility that 
handles Class A waste.  Given the relatively small amount of waste to be transported, no 
significant adverse impacts to navigation are expected at any of the proposed ports as a result of 
this action.   

Waste Disposal 

Under the DECON Alternative, the low-level radioactive material would be disposed of according 
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to federal regulations and at an approved facility such as Barnwell of South Carolina or Clive of 
Utah.  Both of the potential facilities are located inland away from navigable waters.  Therefore, 
no adverse impacts to navigation are expected as a result of the DECON Alternative. 

4.1.3.3 SAFSTOR Alternative 

Activities required to bring NSS into compliance with SAFSTOR requirements would occur at 
layberth, or the vessel would be towed to an appropriate facility that has the capability to 
complete the work.  The minimal tows associated with the preparatory activities for SAFSTOR 
should have negligible impacts to navigation as the vessel would be towed via established 
navigational routes.  Transport of any waste removed from the ship may occur via truck, train, or 
barge.  Given the minimal amount of waste, transport and disposal should have minimal adverse 
impacts on navigation.    

In the longer term, the NSS would be moored at a retention site and moved only via tow for the 
purpose of upkeep.  Based on the current traffic in the port complexes studied, and the number of 
dead-ship tows that occur annually, potential adverse effects on navigation would be negligible 
(MARAD 2004). 

4.1.4 Hazardous Materials and Waste Management 

4.1.4.1 No Action Alternative 

If the NSS remains moored in the JRRF, the vessel could continue to deteriorate and pose an 
increasing environmental risk over time, even though residual radioactive contamination would 
continue to decay.  Vessel deterioration could also pose a risk for pollution by non-hazardous 
wastes on board the NSS.  However, monitoring of the ship would continue to protect the low-
level radioactive waste remaining within the ship, as well as the integrity of the ship in general.  
Therefore, no significant adverse impacts are expected. 

4.1.4.2 DECON Alternative 

Waste Removal 

If the NSS is selected for decommissioning there will be a number of approvals, licenses, and 
other procedures required prior to towing it to an approved facility.  The procedures are dictated 
by MARAD, USCG, EPA, private insurers, and local governments to ensure that the NSS and the 
prospective decommissioning facility meet appropriate maritime standards and are in full 
compliance with environmental, navigation, safety, and other considerations. 

In general, wastes generated during shipyard activities are considered industrial or regulated 
wastes versus hazardous wastes.  However, the most obvious concern for hazardous materials is 
the Class A low-level radioactive waste present on the vessel.  In addition, other possible 
hazardous materials that may be removed include PCBs (primarily in the electrical cables, 
gaskets, grout/caulking, and miscellaneous electrical components), asbestos (insulation materials 
and wallboard), mercury in electrical switches and other components, lead (paint), molds, and 
limited amount of ozone depleting substances (in refrigerants).  The removal of hazardous 
materials from the NSS is required to be in accordance with local, state and federal regulations.  
The NRC license for the NSS, which is maintained by MARAD, has been amended to include 
parameters for decommissioning.  Under this license, the handling of wastes during the 
decommissioning (including mixed wastes) by decommissioning personnel (including third 
parties), will be managed completely under NRC requirements such that the RCRA requirements 
set forth by EPA may be obviated.  If this is not the case, the contractors completing the work will 
be subject to all applicable RCRA, as well as state and local, requirements.  Additionally, marine 
surveyors will attend the site during the decommissioning to ensure appropriate actions occur.  In 
either situation, MARAD will have the work completed as specified by law and therefore no 
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significant adverse impacts are expected.   

Fuels and oils aboard the NSS to the extent they are present will be treated as a hazardous 
material if activities require the removal of these substances.  MARAD will perform additional 
surveys prior to decommissioning.  In 1994, all known fuel and lube oils were removed from the 
ship.  Due to the handling and movement of these hazardous materials during removal, there is a 
potential risk for these substances to become dispersed.  However, due to the mitigative 
measures in place during the decommissioning to isolate the vessel, impacts from hazardous 
materials should be minor. 

Other non-hazardous wastes may be disturbed and removed during the decommissioning 
process.  Although decommissioning may increase the risk of dispersion of these wastes, due to 
controlled environment and the fact that these wastes are non-hazardous, no significant adverse 
impacts are expected due to waste removal.   

Waste Transport 

The waste generated aboard the NSS will likely be divided between hazardous low-level 
(potentially mixed) radioactive waste, non-radioactive hazardous materials, and non-hazardous 
waste.  The radioactive waste would be transported in tightly sealed containers and carried via 
highway, railway, or barge following the procedures detailed in 10 CFR Part 61 (RSPA 1998). 
The hazardous material from the NSS would be secured in the requisite DOT Type-A secure 
containers and disposed of according to RCRA requirements.  In addition, the containers would 
be identified with placards allowing handlers and emergency personnel to treat the contents with 
necessary care and minimize any possible environmental impacts.  The non-radioactive materials 
would be transported according to regulations stipulated in 49 CFR, which specifies quantity 
limits, packaging, permits, and labeling (RSPA 2003).  Any non-hazardous waste not included in 
the other transports will be transported and disposed of by typical methods appropriate to the 
type of waste.  Since all of the wastes will be transported by trained workers according to 
regulated procedures, no accidents are expected.  No significant adverse impacts are expected 
due to the transport of these materials.       

Waste Disposal 

Title 10 CFR 61 stipulates that permits from NRC are necessary before disposing of low-level 
radioactive waste.  As stated above, MARAD has amended their current NRC license to include 
decommissioning and disposal activities.  Any radioactive or mixed-radioactive waste will 
therefore be managed according the NRC requirements.  The disposal-permitted waste would be 
disposed at pre-approved facilities.  In this case the sites would be Barnwell of South Carolina 
and/or Clive of Utah.  According to NRC, a typical PWR decontamination would produce 18,340 
m3 of waste to be stored.  The waste taken from the NSS is expected to be significantly less, 
since 1) the fuel has been removed to the Savannah River Plant for reprocessing, 2) some 
decommissioning work has already been completed, and 3) the plant is significantly smaller than 
a typical PWR.  Therefore, the DECON Alternative should not have a significant adverse impact 
on waste management.   

It is expected that these disposal sites would also be capable of disposing of non-radioactive 
hazardous material.  Therefore, the hazardous material would be disposed according to NRC 
regulations and are not expected to cause significant adverse environmental impacts.  Any non-
hazardous waste not included in the other transports will be transported and disposed of by 
typical methods appropriate to the type of waste, and minimal adverse impacts should result from 
this action.   
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4.1.4.3 SAFSTOR Alternative 

Activities under SAFSTOR may require similar activities to those described in the waste removal 
section of the DECON alternative.  The preparatory activities would involve some maintenance 
and waste removal activities which may involve the disturbance of hazardous and radioactive 
materials.  All activities for SAFSTOR would be accomplished according to MARAD’s SAFSTOR 
plan in accordance with NRC guidelines.  Current best practices include using MARSSIM for 
planning and evaluating compliance with NRC regulations.  Given the adherence to NRC 
guidance and performance of the work in a controlled environment, no significant adverse 
impacts are expected. 

Similarly, given the small amount of waste and careful adherence to appropriate standards for 
transport and disposal, no significant adverse impacts are expected from any waste transport and 
disposal associated with the SAFSTOR alternative.  Monitoring and maintenance of the vessel 
under SAFSTOR would safeguard any remaining radioactive or other hazardous material on 
board.  Additionally, with the additional time delay under SAFSTOR, the low-level radioactive 
waste would continue to decay and decrease over time.  Therefore, no significant adverse 
impacts are expected.  

4.1.5 Public Health and Safety 

4.1.5.1 No Action Alternative 

Under the No Action Alternative, the NSS would be returned to the reserve fleet.  MARAD would 
continue its regular maintenance and monitoring duties on the ship in order to ensure that it does 
not pose a threat to public health and safety.  Therefore, no significant adverse impacts would be 
expected. 

4.1.5.2 DECON Alternative 

Waste Removal 

The decontamination work would be completed by trained workers who will isolate the vessel to 
ensure that all of the waste is contained.  The aggregate occupational radiation dose to workers 
from a DECON decommissioning activity is significantly less than an average nuclear facility 
worker would receive.  According to NRC, the exposure to occupational workers for this kind of 
activity would be considered minor.  Public exposure to radiation would be significantly less than 
that of workers.   

Inhalation is considered the dominant exposure pathway for public radiation exposure.  According 
to NRC’s GEIS on decommissioning, the inhalation radiation dose to the public from airborne 
radionuclide releases during DECON is estimated to be negligible (NRC 1988).  These minor 
adverse exposures to the public would be offset by the beneficial impacts of permanently 
removing the low-level radioactive waste from the area and properly disposing of the remaining 
waste.  In considering the proposed locations, the effects would be the same regardless of the 
location selected, though varying populations may be exposed.  MARAD completed further 
detailed analysis on safety in the Updated Final Safety Analysis Report (UFSAR), prepared for 
submittal to NRC.  

Waste Transport 

The radiation dose to the public from the transportation of radioactive wastes is estimated to be 
adverse but minor, and considerably below the average background levels of radiation.  Since 
these levels are below background, the adverse impacts would be expected to be negligible.  
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Waste Disposal 

Under the DECON Alternative, the low-level material would be disposed of according to federal 
regulations and at an approved facility such as Barnwell, SC or Clive, UT.  According to NRC, a 
typical PWR decontamination would produce 18,340 m3 of waste to be stored.  The waste taken 
from the NSS is expected to be significantly less, since 1) the fuel has been removed to the 
Savannah River Plant for reprocessing, 2) some decommissioning work has already been 
completed, and 3) the plant is significantly smaller than a typical PWR.  The waste would be 
disposed of at a licensed waste site that is regulated and monitored by NRC; therefore, no 
significant impacts would be associated with this action. 

4.1.5.3 SAFSTOR Alternative 

Under SAFSTOR, preparatory activities, including maintenance and the removal of additional 
low-level radioactive material, would be completed by trained workers who will isolate the vessel 
to ensure that all of the waste is contained.  Exposure pathways and potential impacts would be 
similar to those described under the DECON alternative; however, since there would be less 
waste removal and disturbance under the SAFSTOR alternative, potential impacts may be less 
than those described previously.  Isolation of the vessel and adherence to safety guidelines 
throughout the decommissioning process will ensure that any impacts to public health and safety 
would be minor to negligible.   

NRC’s GEIS (1988) suggests that impacts to public health and safety from all stages of 
SAFSTOR would be negligible.  Additionally, under SAFSTOR, only a few additional radioactive 
components would need to be removed; the amount low-level radioactive waste that would need 
to be disposed of due to SAFSTOR would be minor.  Any waste would be disposed at an 
approved facility capable of properly handling the materials.  Therefore, no significant impacts to 
public health and safety are expected from the transport or disposal of waste associated with 
SAFSTOR. 

Regular maintenance and monitoring would continue to occur to prevent and correct any potential 
issues and preserve the structural integrity of the vessel.  These programs would ensure that the 
NSS is safeguarded and would protect public health and safety.  Therefore, no significant 
adverse impacts to public health and safety would be expected from this alternative.   

4.1.6 Socioeconomics and Environmental Justice 

4.1.6.1 No Action Alternative 

Returning the NSS to the reserve fleet is the status quo alternative.  Therefore, there would be no 
impacts to socioeconomics or environmental justice concerns for this action. 

4.1.6.2 DECON Alternative 

Waste Removal 

Towing actions associated with the DECON Alternative would not have an adverse effect on 
socioeconomics or environmental justice concerns.  The decontamination process will provide a 
temporary influx of work and money into the local economy at the selected port.  This effect on 
socioeconomics would be beneficial but minor.  Depending on the port city selected, the 
population size potentially exposed will vary.  A given port city identified may also have higher 
proportions of a certain minority group.  However, since any potential exposure of radiation to the 
public is considered negligible, there would not be a disproportionate burden of impacts on 
minority or low-income communities. 
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Waste Transport 

The transport of the waste via appropriate methods, containers, modes, and routes would not 
have a measurable effect on socioeconomics.  Because the transport would occur over major 
routes that are regularly used, this action would not have an impact on the transportation overall, 
and hence would not disproportionately impact certain communities. 

Waste Disposal 

Given the modest amount of low-level radioactive waste being disposed of from one vessel, its 
disposal at an approved facility would have little effect on the local economics or environmental 
justice within communities.  Although the original siting of the disposal site is outside of the scope 
of this analysis, it should be noted that in order to be allowed by NRC to receive radioactive 
wastes, disposal facilities are heavily studied and their environmental conditions are well 
monitored.  

4.1.6.3 SAFSTOR Alternative 

Since no significant impacts to the public are expected through the preparatory activities, waste 
removal, or disposal associated under SAFSTOR, no disproportionate impacts are expected to 
environmental justice communities via the reasoning presented under the DECON alternative.  
Undertaking a SAFSTOR action for the next twenty-four years would require regular upkeep, 
maintenance, and monitoring of the vessel, all of which may have a minor beneficial impact on 
local socioeconomics to the port completing the work.  Moreover, since there are no significant 
public health and safety concerns associated with the action, there would be no disproportionate 
burden on any environmental justice community.  Therefore, no significant impacts are expected 
in relation to this alternative 

4.2. Natural and Biological Environment 
4.2.1 Coastal Resources 

4.2.1.1 No Action Alternative 

Under the No Action Alternative, the vessel would be returned and moored at the JRRF until 
decommissioning at a later date. If left in place, while residual radioactive contamination would 
continue to decay, the vessel would also continue to deteriorate and could pose an increasing 
environmental risk over time.  Adverse impacts to coastal resources would be possible due to 
leakage if allowed to deteriorate over time at the JRRF.  However, all known oils were removed 
from the vessel during the 1994 drydocking activities.  Therefore, there is no likelihood of an oil 
spill from the NSS.  Additionally, routine maintenance is conducted on the NSS to prevent 
deterioration.  Consequently, no significant impacts to coastal resources are expected. 

4.2.1.2 DECON Alternative 

Waste Removal 

Under the DECON Alternative, the NSS would be towed to an industrial facility for 
decommissioning activities.  Since all of the work will be completed by trained personnel in 
accordance with EPA, OSHA, and NRC standards, no accidents are expected.  Accident 
analysis, however, has been conducted by MARAD and results will be submitted to NRC in the 
Updated Final Safety Analysis Report (UFSAR).  Additionally, once a port location is selected, 
MARAD may need to verify that the project is consistent with local coastal resource management 
plans. 

As stated above, long-term indirect adverse impacts to coastal resources could result if a leak 
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were to occur during towing as a result of collision, grounding, or tank or hull rupture.  However, 
these events are unlikely and MARAD vessels to be towed are subject to detailed inspections to 
ensure that they are safe for towage.  Contingency plans have been developed for the towing 
operations in U.S. waters and would be implemented if an accident were to occur.  It is not 
anticipated that any adverse impacts would occur during the waste removal phase of the 
decommissioning process due to compliance requirements and inspection procedures.  No 
significant impacts to coastal resources are expected at any location as a result of the DECON 
Alternative. 

Waste Transport 

Once decommissioning activities are completed, the waste will be transported from the industrial 
facility to a licensed waste site capable of receiving waste from the NSS.  The waste will be 
hauled via truck, rail, or barge and disposed of at an approved facility that handles Class A waste.   

NRC requirements provide that a site be isolated from water sources, areas of geological activity, 
and natural resources (NEI 2004). Moreover, transporting the waste away from the coast to a 
licensed waste site is beneficial to coastal resources.  Therefore, no adverse impacts to coastal 
resources are expected as a result of the DECON Alternative. 

Waste Disposal 

Under the DECON Alternative, the low-level material would be disposed of according to federal 
regulations and at an approved facility such as in Barnwell, SC or Clive, UT.  NRC requirements 
provide that a site be isolated from water sources, areas of geological activity, and natural 
resources (NEI 2004).  The proposed facilities are both located inland away from navigable 
waters and do not pose a threat to coastal resources.  Therefore, no significant impacts to coastal 
resources are expected as a result of implementing the DECON Alternative.  

4.2.1.3 SAFSTOR Alternative 

All of the work under SAFSTOR will be completed by trained personnel in accordance with EPA, 
OSHA, and NRC standards, and will occur with appropriate isolation from coastal resources.  
Towing the vessel to the place of decommissioning may be required, but since there are several 
inspections and procedures to ensure safe towage, no significant adverse impacts from towing 
are expected.   

Since the maintenance and any associated waste removal, transport, and disposal activities will 
be completed according to federal regulations with appropriate isolation from coastal areas, the 
only potential exposure would be through accidental release.  Accident analysis is outside the 
scope of this NEPA analysis; however, MARAD has conducted a study and results have been 
submitted to NRC in the Updated Final Safety Analysis Report (UFSAR).   

Under SAFSTOR, regular maintenance and monitoring would be occurring to prevent and correct 
any potential issues and preserve the structural integrity of the vessel.  Any maintenance would 
be performed in developed and industrialized areas within a port; therefore, no direct significant 
impacts to coastal resources are expected.  Moreover, maintenance and monitoring programs 
would ensure that the NSS is safeguarded and is not posing a threat to coastal resources.  Since 
the upkeep will be performed to NRC guidelines and in compliance with applicable regulations, no 
major adverse impacts are expected.  However, once a port location is selected, MARAD may 
need to verify that the project is consistent with local coastal resource management plans.   

   
  

40



 

4.2.2 Wildlife and Vegetation 

4.2.2.1 No Action Alternative 

Under the No Action Alternative, the NSS would be towed back to the JRRF and would continue 
to be stored there.  The vessel could continue to deteriorate and pose an increasing 
environmental risk over time.  Adverse impacts to avian and aquatic species could occur if 
hazardous materials were to leak due to the vessel being compromised.  However, these impacts 
are not expected since the NSS is subject to regular inspections and receives periodic 
maintenance. 

4.2.2.2 DECON Alternative 

 
Waste Removal 

If necessary, the vessel will be towed to the decommissioning location.  No significant adverse 
impacts to avian or aquatic species occurring in areas along the proposed tow route are expected 
as a result of implementing the DECON Alternative.  Potential impacts to threatened and 
endangered species as a result of vessel collisions are expected to be negligible because the 
DECON Alternative would use established navigation channels and dead-ship tow procedures.  
Additional precautionary measures may be necessary in areas of manatee habitat.  Nonetheless, 
once a port is selected, the appropriate level NEPA review should be conducted to ensure the 
protection of threatened or endangered species, if any, at the site.   

The prospective port likely experiences frequent ship and vessel traffic, and the route that tow 
operations will utilize standard shipping routes used by commercial vessels.  In addition, the tow 
speeds will be relatively slow and species should be able to avoid any potential collisions.  Long-
term indirect adverse impacts to avian or aquatic species could result if an as a result of collision, 
grounding, or tank or hull rupture and leakage; however, MARAD vessels to be towed are be 
subject to detailed inspections to ensure that they are safe for towage.  These measures are 
reviewed and approved by the USCG prior to any of the proposed tows taking place.   

The decommissioning activities will take place in industrialized areas.  During the 
decommissioning activities, some waterfowl or other avian species could be disturbed or 
displaced; however, these impacts would be short term and minor.  Since the decommissioning 
activities within the industrial facility will be completed within engineered systems designed to 
physically isolate the vessel and control potential emissions, major adverse impacts to wildlife 
and vegetation are not expected.  Since protective measures will be taken, and because the work 
will be completed according to specified procedures, an accidental release of radioactive material 
or other potential pollutants is unlikely.    

Avian species are less sensitive to radiation as compared to other animals, so impacts to birds 
are unlikely.  Mammals react with similar sensitivities to radiation (Clemson 2006); given that the 
occupational dose for this action is expected to be less than the annual background exposure to 
humans, other animals are likely to have a similar less than significant dosage and impacts.  
Plants are not easily affected by radiation; even high levels of radiation would have little or no 
effect on seeds or crops (Clemson 2006).  According to NRC’s GEIS, decommissioning a typical 
PWR would emit, at most, radiation less than background levels.  Therefore, no significant 
impacts to wildlife or vegetation are expected.  

Waste Transport 

The waste transport phase includes transferring the waste from the port of decommissioning to its 
final disposal site.  The DOT compliant placarded waste would be transported in appropriate 
containers and moved by trucks, trains, or barges typically used to carry such material over 
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typical routes.  In the case of an accident, spills may be possible.  An accident analysis has been 
conducted by MARAD and results will be submitted to NRC in the Updated Final Safety Analysis 
Report (UFSAR).  This report will identify any needed mitigation measures or contingency plans 
as deemed necessary.   

Some incidental radiation exposure to occupational workers may occur during the transport.  
According to NRC’s GEIS, the exposure for decommissioning a typical PWR would be very low.  
The public would be subject to an even lower dose.  Based on this, it can be assumed that 
impacts to wildlife and vegetation would be minimal to negligible.     

Waste Disposal 

This phase of the DECON Alternative entails the safe and permanent disposal of the remaining 
low-level radioactive waste.  The waste would be disposed at a licensed site capable of receiving 
Class A radioactive waste.  In order to receive such wastes, these facilities are heavily studied 
and their environmental conditions are well monitored.  Due to NRC regulations, these facilities 
are also isolated from water sources, areas of geological activity, and other pristine natural 
resources.  Since there are many restrictions and precautions taken during the siting of such 
facilities, it is assumed that impacts to wildlife and vegetation would be minimal through the 
disposal of the NSS’s waste. 

4.2.2.3 SAFSTOR Alternative 

Preparatory activities that are required for the NSS to comply with SAFSTOR criteria may include 
towing the vessel to an industrial facility that can complete the maintenance and 
decommissioning work.  Since proposed tows are subject to safety procedures, established tow 
routes will be used, and tows will be completed using relatively slow speeds, any adverse impacts 
to wildlife and vegetation are expected to be negligible to minor.  Additional precautionary 
measures may be necessary in areas of manatee habitat.  Therefore, once a port is selected, the 
appropriate level NEPA review should be conducted to ensure the protection of threatened or 
endangered species, if any, at the site.   

The decommissioning activities will take place in industrialized areas.  As described in the 
DECON alternative, some avian species could be disturbed or displaced during decommissioning 
activities; however, these impacts would be short term and minor.  Since the decommissioning 
activities within the industrial facility will be completed within engineered systems designed to 
physically isolate the vessel and control potential emissions, major adverse impacts to wildlife 
and vegetation are not expected.  Since protective measures will be taken, and because the work 
will be completed according to specified procedures, an accidental release of radioactive material 
or other potential pollutants is unlikely.  As stated previously, decommissioning a typical PWR 
would emit, at most, radiation less than background levels (NRC 1988).  Therefore, no significant 
impacts to wildlife or vegetation are expected.  

In the longer term activities under SAFSTOR, regular maintenance and monitoring would occur to 
prevent or correct any potential issues and preserve the structural integrity of the vessel.  Any 
maintenance would be performed in developed and industrialized areas within a port; therefore, 
no direct significant impacts to wildlife and vegetation would be expected.  Moreover, 
maintenance and monitoring programs would ensure that the NSS is safeguarded and is not 
posing a threat to the environment.  Since the upkeep will be performed to NRC guidelines and in 
compliance with applicable regulations, no major adverse impacts are expected. 
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5.0 CUMULATIVE IMPACTS  

5.1. Introduction 

The Council on Environmental Quality defines cumulative effects as “the impact on the 
environment which results from the incremental impact of the action when added to other past, 
present, and reasonably foreseeable future actions regardless of what agency or person 
undertakes such other actions” (40 CFR 1508.7). 

Cumulative impacts analysis takes a broader look then the previous chapter and extends the 
spatial and temporal boundaries.  Cumulative analysis must also take into account activities that 
occurred before the initiation of Proposed Action, as well as after the Proposed Action is 
completed, and if those activities affect (or could affect) one or more of the same resources 
affected by the Proposed Action.  Additionally, the cumulative analysis must consider all activities 
that affect those environmental components, even outside the area affected by the proposal.  

The affected environment as generally described in Chapter 3.0 applies as the baseline for 
analysis.  The cumulative analysis will measure effects relative to this baseline.   

5.2. Current Activities and Environmental Issues 

Since the affected environment covered a general view of east coast cities and transportation 
networks, it is important to establish the baseline for that environment.  The study areas that must 
be considered again are the potential sites for waste removal (east coast ports), waste 
transportation (typical highway, rail, and marine networks), and waste disposal (licensed waste 
sites).  This section will discuss that baseline including current environmental issues confronting 
these areas in light of the resources analyzed. 

East Coast Ports 

Ports are sources of major economic activity in the U.S.  With that activity comes the physical 
movement of ships, trucks, trains, and other cargo-carrying equipment, which frequently are run 
on diesel engines.  Diesel emissions are a significant source of air pollution in the areas in which 
a port is located.  Air pollution can cause heath effects such as asthma, respiratory disease, 
cardiovascular disease, lung cancer, and premature death.  Workers and residents of these 
communities are frequently subject to increased air pollution near port cities (NRDC 2004). 

The coastal and marine water quality of ports is threatened by multiple sources of pollution, 
including point, nonpoint, and atmospheric sources; vessels; nonindigenous species; and waste 
being washed onto coastal areas and into the ocean (USCOP 2004).  Over the last few decades, 
important steps have been made in reducing water pollution from point sources; however, point 
sources of pollution like wastewater treatment plants, sewer system overflows, industrial facilities, 
and animal feeding operations continue to contribute to coastal and marine water quality 
problems across the U.S.  In addition, nonpoint sources like agricultural runoff have not been 
successfully addressed.  It is estimated that nonpoint sources are a factor in 90 percent of all 
incidents nationwide where water quality is determined to be below the standard set for specific 
activities, such as recreation, water supply, aquatic life, or agriculture (USCOP 2004). 

Overall the nation’s estuaries are in fair condition, but the Southeast and Northeast coastal 
estuaries range from fair to poor (USEPA 2004).  This rating is based on five indicators of 
ecological condition: water quality index (including dissolved oxygen, chlorophyll a, nitrogen, 
phosphorus, and water clarity), sediment quality index (including sediment toxicity, sediment 
contaminants, and sediment total organic carbon (TOC), benthic index, coastal habitat index, and 
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fish tissue contaminants index.  Twenty-one percent of resources are unimpaired (good 
condition); 35 percent, impaired (poor condition); and 44 percent, threatened (fair condition) for 
aquatic life use or human use.  The indicators that show the poorest conditions throughout the 
U.S. are coastal habitat condition, sediment quality, and benthic condition.  The indicators that 
generally show the best condition are the individual components of water quality—dissolved 
oxygen and dissolved inorganic nitrogen (EPA 2004d). 

The structure and function of marine and coastal ecosystems—and their overall health—are 
adversely affected by increased stress from human activities, which have altered these systems 
for a long period of time.  However, the scale, intensity and rate of human activities and 
associated impacts has significantly increased in the past century, as a consequence of, among 
other things, growing populations, higher levels of consumption, and technological advances. For 
example, human population concentration in coastal areas is expected to continue to increase 
with time, increasing the potential for human impacts.  Human impacts on marine and coastal 
resources have resulted in declines in natural systems and populations as a result of habitat 
destruction and resource exploitation, increases in harmful events such as disease epidemics 
and algal blooms, and issues associated with coastal and marine pollution.  Human impacts on 
marine and coastal resources are significant and are expected to continue to increase along with 
the scale of human activity.  Examples of human influences on marine and coastal resources 
include the release of toxic effluents, habitat degradation, eutrophication of coastal ecosystems 
as a result of excessive nutrient loading in coastal ecosystems (particularly along the Atlantic and 
Gulf coasts), harmful algal blooms, emergent diseases, fallout from aerosol contaminants, coral 
reef bleaching, nonindigenous aquatic species, and losses of living marine resources from 
pollution effects and overexploitation (USGS 1999).  The cumulative effect of these impacts has 
resulted in changes in marine and coastal biodiversity and resource sustainability.  Examples of 
documented impacts include the fluctuations in fisheries yields across the U.S.; the crash of the 
Northeast groundfish fisheries (Montgomery 2003); declines in some marine mammal 
populations; excessive nutrient loadings from river basin drainages within the Northeast shelf 
ecosystem that may be the cause reduced oxygen levels and the growing frequency and extent 
of harmful algal blooms and the emergence of marine mammal and human pathogens; and 
changes in the gene pool of wild stocks from inadvertent releases of cultured stocks (USGS 
1999).  

Estuaries are bodies of water that provide transition zones between the fresh water of rivers and 
the saline environment of the ocean.  This interaction produces a unique environment that 
supports wildlife and fisheries and contributes substantially to the economy of the U.S.  Humans 
place a high value on estuarine areas for living, working, and recreation.  Estuaries provide 
cooling waters for industry and energy production and sites for aquaculture, accommodate the 
needs of large ships and tanker traffic, buffer coastal areas against storm and wave damage, 
provide wetlands and bottom habitat, supply space for coastal development, and accumulate 
pollutants from the rivers and streams entering coastal waters.  Estuarine areas are among the 
most densely populated and heavily used areas in the U.S. and are home to an estimated 45 
percent of the country’s human population (USGS 1999).  As human populations grow, demands 
for increased use of estuarine resources are expected to continue. 

Habitat degradation and loss affect coastal and estuarine ecosystems.  The primary threats are 
wetland destruction, alteration of freshwater flows, toxic chemicals, and nutrient overenrichment.  
Alterations to the freshwater input through damming and diversions of major rivers have affected 
coastal ecosystems adapted to seasonal discharges of freshwater.  Loss of aquatic plant-based 
habitats (wetlands, eelgrass, and kelp beds) resulting from development, such as for marinas and 
docking facilities, adversely affects a variety of food webs that are important to adults and 
juveniles of several marine and anadromous species.  Dredging and dredge disposal in estuaries 
and bays also cause significant habitat destruction. Marine ecosystems are damaged by habitat 
loss or alterations in rivers, such as effects due to forestry, industrial, and agricultural practices 
(e.g., excess sedimentation, hydroelectric dams).  Estuaries and coastal systems near urban 
areas are degraded by runoff from farmlands and by urban development. Much of the 
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contaminant input to waters consists of organic substances having nutritional value for 
phytoplankton, which form the base of the food chain. Nitrogenous substances—a range of 
carbohydrates and fats, phosphates, and other nutrients from atmospheric contamination or 
discharges to rivers in the coastal zone—result in nutrient enrichment and then phytoplankton 
blooms. For example, some of the greatest stocks of phytoplankton and highest rates of primary 
production occur in coastal waters off the New York Bight, enriched by ocean dumping and 
nonpoint sources (USGS 1999). 

Habitat alterations have taken place in rivers and estuaries, as well as in coastal zones, as a 
result of urbanization.  Urbanization results in alteration of freshwater flows, erosion, introduction 
of toxic chemicals and other contaminants into the waters, introduction of nonindigenous species, 
and degradation of the marine habitats essential to the survival of living marine resources.  
Approximately 50 percent of the U.S. population lives close to major freshwater systems or 
coastal waters.  There are numerous demographic trends that suggest these conditions and 
threats are not likely to change in the immediate future.  Thus, as the nation grows, further growth 
in coastal zones is expected.  Coastal development often alters coastal and marine ecosystems 
and affects living marine resources (EPA 2004d). 

Overfishing is recognized as a potential threat to living marine resources.  Examples of many 
overfished stocks can be found throughout the country. Many are disproportionately affected by 
fishing because of their low numbers in relation to more abundant target species.  Despite more 
stringent federal and state regulations to control overfishing and protect fishing resources 
throughout the U.S., fishing resources continue to decline—some naturally, some through habitat 
change, and some through excessive fishing efforts.  Destructive fisheries methods damage 
habitat in coastal and marine areas. In the past, extremely damaging practices of fishing with 
explosives or poisons were prevalent in the Pacific Islands.  Less extreme habitat-destructive 
harvest methods such as trawling are also of concern. In contrast, habitat alterations—for 
example, artificial reefs—can be purposefully beneficial to living marine resources. 

Highway, Rail, and Marine Networks 

Highway, rail, and marine networks that would carry the low-level radioactive waste are within 
established U.S. transportation systems.  Significant environmental issues currently surround 
transportation corridors, specifically those that are heavily traveled.  Congestion has lead to 
increased air pollution particularly in heavily urbanized areas, including increases in criteria 
pollutants as well as particulate matter primarily released from diesel combustion, which together 
have been linked to an array of health effects.  Other issues associated with transportation 
networks include noise and habitat fragmentation through development and sprawl.  
Transportation safety is also a prominent issue and is regulated by various government entities.    

Licensed Low-Level Radioactive Waste Sites 

In considering waste disposal, the major issues confronting the industry include meeting 
demands for space for the waste as well as securing the waste.  In 1998, the volume of low-level 
radioactive waste disposed of was 1.4 million cubic feet (NRC 1998).  According to the 2004 GAO 
report on low level waste, annual low-level radioactive waste disposal volumes have increased 
200 percent between 1999 and 2003.  For Class B and C wastes, the report concluded that 
disposal availability at the current demand would only be adequate until mid-2008.  However, 
there are no expected shortfalls in disposal availability for Class A waste.  According to the GAO, 
the Barnwell site is reaching capacity, with about 2.7 million cubic feet left for disposal.  The Clive, 
Utah site on the other hand, has the capacity for more than 20 years of disposal under its current 
license (58.9 million cubic feet in 2004) (GAO 2004). 

Securing the waste is another significant issue at licensed waste sites.  Proper adherence to 
regulations is necessary to ensure that waste is disposed of properly.  In addition, the risk of 
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human intrusion, whether accidental or intentional, is a major concern for disposal sites.  This has 
become particularly salient as concern over terrorism has risen since 2001.  Both of the sites 
being considered in this document are licensed by NRC; and, therefore, they are subject to strict 
siting, maintenance, and monitoring criteria. 

5.3. Cumulative Impacts and Commitment of Resources  
5.3.1 DECON Alternative 

Waste Removal 

The decommissioning of the NSS may involve towing action to transport the vessel to the location 
of decommissioning.  The towing will be accomplished with the receipt of appropriate permits and 
licenses.  The towing will also be accomplished via established navigation routes.  Because the 
NSS will be transferred via established towing procedures, no accidents are expected.   

It is assumed that the NSS will be transferred from drydock to an appropriate facility capable of 
decommissioning the vessel in accordance with regulations and best management practices.  
Personnel will be trained to appropriately handle the removal of the waste, and measures will be 
taken to isolate the decommissioning action.  Based on these assumptions, other industrial 
activities may be occurring at the decommissioning location.  Additionally, it is likely that there is 
other hazardous material activity occurring at the site; further, many of the vessels in the vicinity 
may contain hazardous materials of some kind.  Since the action will occur at an industrial type 
port, short-term wildlife displacement may already be occurring, due to various activities such as 
maintenance and transportation.   

Given the disturbed affected environment of industrial facilities and marine transit corridors, as 
well as the current issues described above, the activities associated with the DECON Alternative 
should neither have a significant impact independently or in consideration of other actions 
simultaneously occurring at the port.  Adverse impacts associated with the removal, transport, 
and disposal of the NSS’s waste should be minor; the DECON Alternative is not likely to 
significantly affect the activities at that site.  Additionally, given the age and historic nature of the 
NSS, there could be beneficial impacts to the NSS itself through decontamination. 

Waste Transport 

As mentioned in Chapter 4, the radioactive waste would be transported in regulated containers 
from the industrial facility to the final disposal site, and would be identified with placards allowing 
handlers and emergency personnel treat the contents with necessary care to avoid any possible 
environmental impacts.  The transport would occur following the procedures detailed in 10 CFR 
Part 61 and over routes approved for transporting similar waste.  It is not expected that the 
transport of waste from the NSS would significantly alter the burden of hazardous materials at 
any particular site as a result of this action.   

Given that DECON will occur in an industrial port and will transport waste over highways, 
railways, or established marine routes to a licensed waste site, it is unlikely that similar actions 
occurring at these sites would have any significant adverse effect on resources at large.  The 
transport and disposal of the waste will effectively remove the waste from threatening local water 
quality.  Because of the minimal adverse impact expected from this action, the DECON 
Alternative is not likely to influence other simultaneous or reasonably foreseeable actions. 

Waste Disposal 

Lastly, the disposal of the waste will be done at a licensed site.  Title 10 CFR 61 stipulates that 
permits from NRC are necessary before disposing of low-level radioactive waste.  The waste 
would be disposed with the permits at pre-approved facilities.  The selected site would receive 
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similar wastes regularly and its capacity should be closely monitored.  Since the waste disposal 
will occur at a licensed waste site that is permitted to accept such waste, and because the 
amount of waste is not expected to displace other wastes at either potential waste site, no 
significant cumulative effects are expected.    

5.3.2 SAFSTOR Alternative 

Selecting SAFSTOR for the NSS would require the vessel to be moved to a layberth after 
drydocking and moored.  Any tows would occur via established navigation routes and according 
to established towing procedures.  The incremental impact associated with towing the NSS to the 
layberth would be negligible. 

During SAFSTOR, the vessel would undergo various preparatory tasks, maintenance, 
surveillance, and monitoring programs.  These programs would take place either at the place of 
mooring or at another appropriate facility capable of performing the maintenance as directed by 
NRC.  If towing to another facility were required, the cumulative impact to the affected 
environment would be negligible, as the tow would occur over an established route that typically 
handles vessel traffic.  Additionally, any tows would be completed according to appropriate 
procedures. 

Facilities where maintenance work and preparatory activities, including the removal of low-level 
radioactive material, would be completed would be located in industrialized areas where similar 
activities may be taking place simultaneously.  Given the nature of industrialized port facilities, it 
is likely that there may be other hazardous materials in the vicinity.  Nonetheless, facility 
personnel will be trained to appropriately perform any necessary maintenance on the vessel.  

The remaining coolant still needing appropriate disposal, along with any other removed low-level 
radioactive material, would be transported in regulated containers from the industrial facility to the 
final disposal site, and would be identified with placards allowing handlers to treat the contents 
with necessary care to avoid any possible environmental impacts.  The transport would occur 
following the procedures detailed in 10 CFR Part 61 and over routes approved for transporting 
similar waste.  It is not expected that the transport of waste from the NSS would significantly alter 
the burden of hazardous materials at any particular site as a result of this action. 

As with DECON, any wastes would be disposed at licensed sites permitted to handle such 
wastes.  Appropriate permits, as required by Title 10 CFR 61 would be obtained from NRC before 
disposing of low-level radioactive waste.  Since the waste disposal will occur at a licensed waste 
site that is permitted to accept such waste, and because the amount of waste is not expected to 
displace other wastes at either potential waste site, no significant cumulative effects are 
expected. 

Given the disturbed affected environment of industrial facilities and marine transit corridors at 
which this action may take place, the activities associated with the SAFSTOR alternative should 
neither have a significant impact independently or in consideration of other actions 
simultaneously occurring at the port.  Moreover, activities associated with this alternative are not 
likely to significantly affect the activities at that site. 

5.3.3 Irreversible and Irretrievable Commitment of Resources 

Irreversible and irretrievable resource commitments are related to the use of nonrenewable 
resources and the effects that the uses of these resources have on future generations.  
Irreversible effects primarily result from the use or destruction of a specific resource (e.g., energy 
and minerals) that cannot be replaced within a reasonable time frame. 

Implementation of either the DECON or SAFSTOR alternative involves a commitment of a range 
of natural, physical, human, and fiscal resources.  Fuel and labor will be expended throughout 
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either decommissioning process.  However, these are not in short supply and their use will not 
have an adverse effect upon continued availability of these resources.  The action will also 
require substantial one-time expenditure of Federal funds in the case of DECON; if SAFSTOR is 
selected, ongoing funding will be necessary for proper upkeep of the vessel.  Additionally, funds 
will be needed for eventual pursuit of DECON after the waiting period under SAFSTOR has 
expired. 

The commitment of these resources is based on the fulfillment of Federal guidance for the 
decommissioning of Federal facilities.  If DECON is selected, the removal of the low-level 
radioactive waste from its current environment would benefit the local area and result in 
unrestricted use of the vessel.   

5.4. Summary 

Marine and coastal resources are under continuously increasing demand from human activities, 
including coastal development, fishing, industrial processes, agriculture, and resource 
exploitation.  Additionally, transportation networks receive similar pressure of human 
development, noise, safety, and air pollution.  Waste disposal sites are currently challenged to 
ensure the safety, security, and availability of space.  The cumulative effects of these activities on 
the differing environments have had varying impacts, resulting in loss of biodiversity, adverse 
health effects, and reduction in sustainability.  Any impacts to natural resources should be 
negligible and short-term, and the resources are likely to recover.  Therefore, the alternatives 
should not result in any irreversible or irretrievable commitments of resources. 
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6.0 SECTIONS 106 AND 110 ANALYSIS 

6.1. Introduction 

The National Historic Preservation Act of 1966 as amended (NHPA), 16 U.S.C. §470 et seq., 
requires that Federal agencies or applicants for Federal funding and authorizations take into 
account the effects of their undertakings on historic properties included in or eligible for listing in 
the National Register of Historic Places (National Register) and seek ways to avoid, minimize, or 
mitigate any adverse effects on historic properties. The procedures for compliance with the NHPA 
are contained in 36 C.F.R. §800, Protection of Historic Properties; Final Rule (commonly referred 
to as “the Section 106 process”), and in 36 C.F.R. §68, The Secretary of the Interior’s Standards 
for the Treatment of Historic Properties (Secretary’s Standards). 

Since 1966, nearly 79,000 properties have been listed in the National Register. Together these 
files hold information on more than 1.2 million individual resources--buildings, sites, districts, 
structures, and objects--and therefore provide a link to the country's heritage at the national, 
state, and local levels (NPS 2006).  As the project area centers on industrial facilities and 
transportation routes, it is not likely to contain any listed historic or cultural properties. 

6.2. Current Status and Activities 

As the centerpiece of President Eisenhower’s Atoms for Peace program and the world’s first 
nuclear-powered merchant ship, the Nuclear Ship Savannah possesses exceptional national 
significance (NPS 1991).  In 1981 the ship was listed on the National Register of Historic Places 
while it was on display at the Patriot’s Point Naval and Maritime Museum near Charleston, SC.  In 
1991, the NSS was elevated to National Historic Landmark status by the National Park Service.  
The NSS was constructed and operated by the Maritime Administration when the agency was 
located in the Department of Commerce.  In 1981 the agency was transferred to the Department 
of Transportation.  Today, the NSS is the only National Register / National Historic Landmark 
property owned, maintained and administered by the U.S. Department of Transportation. 

Section 800.10 (36 CFR Part 800) delineates special requirements for protecting National Historic 
Landmarks.  MARAD has initiated consultation with the National Park Service, the Virginia State 
Historic Preservation Officer (the state in which the ship currently resides), the Advisory Council 
on Historic Preservation, the National Trust for Historic Preservation, and the DOT and NRC 
Federal Preservation Officers with regard to decommissioning and conventional ship 
maintenance activities.  MARAD plans to continue consultation as described in §800.10, which 
includes the resolution of any adverse effects with the Advisory Council on Historic Preservation 
and the Secretary. 

In planning for decommissioning and license termination, MARAD established a goal that all 
industrial activities associated with the removal of regulated materials, components and systems 
would minimize impacts to the ship.  Because the ship was expected to operate for as many as 
25 years in service, it is equipped with features required for major maintenance activities such as 
refueling, component and systems replacement, and other industrial efforts.  Permanent access 
openings provided for these activities can equally be employed for the component removal and 
industrial actions necessary to support decommissioning, with minimal harm to the surrounding 
ship structure.  Under the DECON and license termination strategy, it is expected that the 
decommissioning activities will result in a clean and free-released reactor compartment, suitable 
for interpretation through mock-ups and displays if the ship is preserved in the future.  No adverse 
impacts are expected in public spaces throughout the ship, or in the engine room and control 
room.  This approach is fully consistent with the DOT’s approach to historic preservation, and in 
particular the recent (2003) Preserve America initiatives. 
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In defining the end goal for the NSS decommissioning project as future preservation of the ship, 
MARAD is proactively considering the ship’s landmark and remarkable status as the world’s first 
nuclear-powered merchant ship.  In planning for decommissioning and in conducting pre-
decommissioning ship maintenance, MARAD is committed to considering and incorporating 
future preservation requirements in each affected activity.  In 2008 MARAD entered into an 
agreement with the National Park Service to conduct a documentation and recording project of 
the NSS nuclear facilities under the aegis of the Historic American Engineering Record (HAER).  
The HAER field surveys are planned to be completed in 2008.  Also, in compliance with §800.10, 
MARAD plans to complete a report detailing all consultations regarding this action and the NSS.   

6.2.1  No Action Alternative 

Under the No Action Alternative, the NSS would be returned to the fleet.  Although there are 
historic resources in the vicinity of Newport News, there are no known resources in the immediate 
vicinity.  The NSS would continue to sit at its mooring, which would not have any effect on other 
historic or cultural resources.  Public access to the vessel would not be permitted.  Under this 
alternative, the NSS would continue to be maintained under its NRC license. 

6.2.2 DECON Alternative 

The DECON Alternative involves only the removal, transportation, and disposal of regulated 
materials.  No measurable impacts are expected to historic and cultural resources via 
transportation for several reasons:  1) transportation corridors are previously disturbed areas, 2) 
there is no planned construction along these routes, and 3) transport will proceed according to 
regulations.   

The DECON Alternative includes towing the NSS to the decommissioning site, as well as taking 
the appropriate methods to isolate the remaining low-level nuclear materials and removing them 
from the vessel.  Once a port is selected, a review of sites in the study area will be conducted.  
The example ports of Hampton Roads, Baltimore, and Charleston are all located adjacent to older 
historic cities.  Within those cities there are a number of historic sites.  The characteristics of 
these sites are usually related to the historic character of that city, and include sites such as old 
breweries, schools, churches, businesses, and historic houses.  Depending on the port eventually 
selected, further appropriate environmental review would determine whether or not any significant 
resources could be affected within the study area.  However, given the contained nature of the 
project area, it is unlikely that impacts to other resources would occur.  Additionally, although 
cultural and historic resources may be located in the area of the selected port, there are not likely 
to be many in the navigable waters or decommissioning area.  Towing the vessel through 
navigable waters where vessels frequently travel would likely not cause any impacts to historic 
and cultural resources.   

DECON of the NSS should not pose any significant threat to historic or cultural resources in the 
vicinity of the port; however, the decontamination would have an impact on the vessel itself.  
During this phase, the remaining sources of radioactivity will be removed, including the RPV and 
ancillary components.  However, both the South Carolina Department of Archives and History 
and the Department of Historic Resources in Virginia believe the removal of the components and 
materials, which are part of the historical character of the vessel, to be an adverse effect.  As 
such, MARAD plans to continue consultation with the SHPOs, the ACHP, and the Secretary to 
determine whether or not MARAD’s proposed action constitutes and adverse effect.  If the action 
is determined to have an adverse effect, all parties will be consulted on how best to mitigate any 
of the adverse effects identified. 

Given that the vessel has already undergone mothballing, many of the engineering components 
have already been removed or are no longer functioning.  Although the engineering aspect of the 
vessel is an important part of its history, it is not the sole character-defining feature.  Additionally, 
as stated above, the prior decontamination work that removed the high-level radioactive material 
has altered the integrity of the initial engineering (i.e., the vessel cannot operate on its own).  
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Therefore, although there may be an impact by removing the historical waste remaining, it should 
not be significant.  In addition, MARAD’s affirmative action to complete a HAER documentation 
and recording survey will mitigate impacts from removing the waste, as the technical merits of the 
system will be documented.  As stated above, consultation is ongoing among MARAD, the NPS, 
the ACHP, and the SHPOs, and further mitigation measures may be identified, such as including 
training replicas to be fashioned in place of where the RPV and components once were. 

The low-level nuclear material would be transported in secured containers in trucks, railways, or 
barges registered to transport such material.  Transport would occur over established routes; 
there are more than 800,000 daily shipments of hazardous materials via truck in the U.S.  The 
action would not involve any construction or disturbance of areas where cultural resources may 
exist.  The incidence of historic properties along these transportation routes is likely to be low.  
Therefore, no adverse impacts are expected.   

The low-level nuclear material will be disposed of at a licensed waste site in either Barnwell, SC 
or Clive, UT.  Both facilities were heavily studied and are environmentally well-monitored, which is 
a prerequisite before receiving NRC approval to accept the material.  After the material is 
received at the site, protection of cultural and historic resources will be the responsibility of the 
waste site.  Since there are many restrictions and precautions taken in the siting of such facilities, 
it is assumed that any adverse impacts of the disposal of the NSS’s low-level nuclear material to 
historic resources would be negligible. 

Given the age and historic nature of the NSS, decontamination could prove to have a beneficial 
effect on the NSS.  Even with the removal of the ship’s nuclear systems and components, the 
DECON is more likely to provide beneficial effects to the NSS than the No Action and SAFSTOR 
Alternatives.  With the NSS fully decontaminated, NRC would terminate the license and allow 
unrestricted use of the vessel.  This would allow MARAD to explore various avenues for 
commemoration and/or preservation, such as, such as making it available as a museum.   

6.2.3 SAFSTOR Alternative 

Under the SAFSTOR Alternative, the vessel will be moved to a retention site and will be subject 
to various preparatory activities, maintenance, surveillance, and monitoring programs that would 
ensure the safe upkeep of the vessel.  These activities would include the previously described 
actions necessary for compliance with SAFSTOR standards.  At the industrial areas in which the 
NSS is likely to reside, no cultural or historic resources would be expected to be present in the 
immediate vicinity.  Moreover, maintenance and decommissioning activities (including waste 
removal and transport) would be completed according to appropriate environmental regulations 
and would likely be isolated from any cultural and historic resources.  Therefore, no significant 
impacts to cultural and historic resources are be expected. 

There may be some minor disturbance to the vessel itself, but any adverse effects would be 
counterbalanced by the beneficial effects of decommissioning.  Removing some of the residual 
low-level radioactive, yet historic, material may be considered an impact to the vessel’s historical 
integrity, but it should not be significant.  Again, MARAD’s commitment to the HAER survey to 
document the technical merits of the system should mitigate impacts from removal of any of the 
low-level radioactive material.  Consultation is ongoing between MARAD, the NPS, the ACHP, 
and the SHPO, and further mitigation measures may be identified. 

Under this alternative the NRC license will need to be maintained due to any remaining low-level 
radioactive material decayed under SAFSTOR.  As a result, public access may be restricted.  
This could prevent the vessel from being used as a museum or other public education venue. 

6.3. Summary 

In summary, the total impacts from the alternatives are not expected to be significantly adverse.  
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This will be ensured through further consultation and the application of appropriate mitigation 
techniques as described above.   
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7.0 SECTION 4(f) ANALYSIS 

7.1. Introduction 

The intent of the Section 4(f) statute of the Department of Transportation Act (49 U.S.C. Sec. 
303(c)) is to avoid the use of significant public parks, recreation areas, wildlife and waterfowl 
refuges, historic sites as part of a project, unless there is no feasible and prudent alternative to 
the use of such land.  The alternatives presented are not transportation-oriented projects, but 
rather a proposed activity for the protection, preservation, and enhancement of the vessel and 
long-term public safety.  Therefore, the provisions of Section 4(f) may not necessarily apply.  
Nonetheless, the potential impacts are offered below.   

The vessel is a National Historic Landmark, due to its historic character as the world’s first 
nuclear-powered merchant ship.  During its operation, the NSS visited 32 domestic and 45 
foreign ports.  It was considered to be a trail-blazing vessel by demonstrating the U.S.’s interests 
in the peaceful application of nuclear power (ASME 1983).  As noted in Section 6.0, MARAD has 
been in consultation with several entities in order to determine appropriate ways of preserving the 
vessel’s history. 

7.2. Analysis of Alternatives 
7.2.1 No Action Alternative 

The No Action Alternative would maintain the NSS at its present JRRF mooring or similar 
anchorage until decommissioning.  This alternative was rejected because it does not meet the 
purpose and need of the project.  Moreover, the vessel does not currently comply with 
contemporary regulatory standards and practices for long-term retention, and taking no action 
would not change its current monitoring, surveillance, security, and radiological testing activities. 

7.2.2 DECON Alternative 

The DECON Alternative for this project is to decommission the NSS by removing low-level 
radioactive nuclear power plant components and material.  While a specific decommissioning 
location has not yet been chosen, the decommissioning work will occur in a disturbed 
environment at an industrial facility.  Moreover, mitigation measures will ensure that the work is 
appropriately contained within the work facility.  The DECON Alternative also involves 
transporting the removed low-level radioactive waste and permanently disposing of it at a 
licensed location.  Given the proposed action and locations involved, the only notable 4(f) 
resource to consider in this analysis is the vessel itself. 

The DECON Alternative involves using and altering the vessel for the removal of the remaining 
low-level radioactive material on board.  Although this action is required under the NRC’s 
regulations, and will ultimately benefit the vessel, it will permanently alter the vessel.  The 
DECON Alternative entails removing the low-level radioactive power plant components and 
material.  Therefore, only the parts of the ship with remaining low-level radioactivity will be 
disturbed.  The overall integrity of the vessel should not be compromised through the removal of 
the material.  Additionally, to mitigate the removal alterations, MARAD is planning to complete a 
documentation project to record the vessel’s nuclear components, and will also complete a 
Historic American Engineering Record for the National Park Service as further documentation 
(MARAD 2006b), which will be undertaken regardless of which alternative is ultimately selected.  
MARAD may also consider further mitigation such as replacing the removed components with 
replicas.  Therefore, the adverse impacts of the DECON Alternative should be minor.  The 
permanent removal of the low-level radioactive power plant components and material should 
benefit the long-term use of the vessel; the NRC license would be terminated, allowing for 
unrestricted use of the vessel.  This action would allow MARAD explore methods to further 
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preserve and/or commemorate the vessel, such as making it available as a museum.   

7.2.3 SAFSTOR Alternative 

The SAFSTOR Alternative proposes to officially defer the DECON decommissioning activities, 
and to maintain the NSS in continued long-term retention; however, in a state that is compliant 
with contemporary SAFSTOR regulations and practices.  The alternative involves completing a 
number of activities necessary to achieve SAFSTOR compliance, including the removal of a small 
amount of low-level radioactive material.  These activities would be completed at an industrial 
facility capable of performing the work according to NRC regulations, and any waste would be 
disposed of in approved facilities.  After these activities are completed, the NSS would be safely 
moored and occasionally moved for regular upkeep.  Monitoring, surveillance, and security 
activities would continue, ensuring that the NSS is not posing a risk to the environment or public 
health and safety.  Maintenance would occur at appropriate facilities capable of performing the 
work according to relevant environmental regulations.  In light of these actions, the vessel itself 
would be the only 4(f) resource of import.  

The activities associated with the SAFSTOR alternative are intended to preserve and maintain 
the vessel.  Minor disturbances to the vessel may occur in accordance with various maintenance 
activities, such as layberthing and drydocking.  The NSS was permanently altered when it was 
rendered inoperable during the initial decommissioning which removed the majority of the 
radioactive components.  This alternative is expected to have no adverse effect on the vessel as 
a 4(f) resource.  Nonetheless, because the vessel would still contain some low-level radioactive 
material, the NRC license would continue to be required and access to the resource would be 
restricted from the public. 

7.3. Summary 

As stated previously, the DECON and SAFSTOR Alternatives are proposed for the protection, 
preservation, and enhancement of the vessel and long-term public safety.  Additionally, these 
alternatives meet MARAD’s purpose and requirement.  There is no other feasible or prudent 
alternative that would enable MARAD to fully decontaminate the ship and discontinue the NRC 
license.  The alternatives discussed previously illustrate that, with the exception of the removal of 
the irradiated material, there is no physical taking associated with this action, nor should there be 
substantial impairment to the resource.  Additionally, there should be no constructive use impact.  
The measures outlined previously will mitigate any significant adverse effects; and, 
decommissioning will likely protect public health and safety.  Moreover, DECON will ultimately 
allow the public access to the historic vessel.  In conclusion, these factors together produce a 
finding of no adverse effect.   
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8.0 MITIGATIVE MEASURES 

As discussed in Chapters 4 and 5, no significant adverse impacts are expected as a result of the 
alternatives.  Since no significant adverse impacts are foreseeable, specific mitigation measures 
have not been required.  Should the DECON or SAFSTOR Alternative be selected to implement 
by MARAD after the NEPA process is completed, best management procedures will be followed 
to minimize all adverse impacts during decommissioning.  Additionally, MARAD may consider the 
use of supplementary measures for increased worker and environmental protection, such as 
remote manipulators, temporary shielding devices, airlocks, temporary cells, and mobile 
ventilation and filtration systems. 

The potential for some adverse impacts to Section 106/110 and Section 4(f) resources has been 
identified in relation to the decommissioning work.  MARAD is committed to considering and 
incorporating future preservation requirements for the NSS.  Toward that end, MARAD has an 
agreement with the National Park Service to conduct a documentation recording project of the 
NSS nuclear facilities under the aegis of the HAER.  The HAER surveys are planned to be 
completed in 2008, regardless of the action eventually taken.  Through continued consultation 
with the appropriate agencies, MARAD may identify other mitigation measures to pursue, such as 
the replacement of removed components with training replicas. 

At this point in the planning process, a port selection for the decommissioning work has not yet 
been made.  At the time of port selection, the appropriate level of environmental analysis will be 
considered and further mitigation measures may be explored at that time, and as deemed 
necessary. 
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9.0 AGENCIES AND PERSONS CONSULTED 

United States Environmental 
Protection Agency 
 
John Lishman 
Ocean and Coastal Protection Division, 
Marine Pollution Control Branch 
 
United States Fish and Wildlife 
Service 

Deb Carter 
Division of Endangered Species 
 
Pat Carter, NEPA Coordinator 
Division of Endangered Species 
 
Mary Ratnaswamy, Field Supervisor 
Chesapeake Bay Field Office 
 
Eric Davis, Endangered Species Biologist 
Virginia Field Office 
 
Pete Benjamin, Field Supervisor 
Raleigh Field Office 
 
Mark Caldwell, Ecological Services 
Charleston Field Office 

 
National Marine Fisheries 
Service 

Jayson Cahn 
Office of Protected Resources 
 
David Burnhard 
Southeast Regional Office 
 
Pat Scida 
Northeast Regional Office 
 

Historic Preservation 

Dr. Rodger Stroup, SHPO 
Department of Archives and History 
South Carolina 
 
Dr. Jeffrey Crow, SHPO 
Division of Archives and History 
North Carolina 
 
Kathleen Kilpatrick, SHPO 
Department of Historic Resources 
Virginia 
 
J. Rodney Little, SHPO 
Maryland Historical Trust 
Maryland 
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Appendix A.  Sample letter sent to Section 7 consulting agencies.  
 

August 9, 2006 
 
Mary Ratnaswamy, Field Supervisor 
United States Fish and Wildlife Service 
177 Admiral Cochrane Drive 
Annapolis, MD 21401 
 
 
Dear Field Supervisor, 
 

I am writing you on behalf of the Maritime Administration (MARAD), who is currently 
using the NEPA process to evaluate the impacts of a proposed project.  MARAD owns 
and maintains the Nuclear Ship SAVANNAH (NSS), the world’s first nuclear powered 
merchant ship.  Although rendered permanently inoperable in 1972, the NSS continues to 
be licensed by the US Nuclear Regulatory Commission (Nuclear Regulatory 
Commission) under 10 CFR Part 50 as a power generation reactor.  The NSS was 
powered by a pressurized water reactor (PWR) that was originally operated from 1962 to 
1970, after which it was deactivated, defueled and partially decontaminated in 
accordance with the best practices of the day.  All high level radioactive materials were 
removed at that time.  Additionally, any areas of remaining radioactivity were sealed and 
contained.  After a period of public display (1981 -1994), the ship was relocated to the 
James River National Defense Reserve Fleet (JRRF) site for long-term retention.  At the 
JRRF, the vessel is locked, alarmed, and patrolled by a security force.  According to a 
recent radiochemical analysis performed on the NSS in 2005, the NSS’s reactor pressure 
vessel (RPV) and internals package meet the radiological requirements of the Nuclear 
Regulatory Commission and the State of South Carolina for a Class A waste package, the 
lowest class of low-level radioactive waste.   

 
In 2002, MARAD decided to consider final disposition of the vessel.  Therefore, a 
planning process was initiated to consider the decontamination and disposal of the 
remaining low-level irradiated material.  MARAD has proposed to prepare the NSS for 
decommissioning, i.e. final nuclear decontamination, and is using the NEPA process both 
to evaluate potential impacts of the Proposed Action as well as the No-Action 
Alternative, i.e. returning the vessel to the reserve fleet without any decommissioning 
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actions.  MARAD has come to the conclusion through preliminary scoping of the 
Proposed Action that there may potentially be both beneficial and adverse effects to the 
environment.  However, it is not believed that the potential negative impacts would be 
significant.  At this stage of the planning process, MARAD will be conducting an 
analysis of the proposed decommissioning of the NSS.  Therefore, MARAD, with the 
help of the Volpe National Transportation Systems Center, has decided to prepare an 
Environmental Assessment (EA).  Under the Proposed Action, the vessel would be towed 
via an established maritime route to a facility for subsequent decommissioning.  The 
decommissioning would occur at an industrial facility that has the capability, or 
subcontractor support, to complete the decommissioning work as required by the Nuclear 
Regulatory Commission in accordance with all federal regulations.  While no selection 
has been made at this time, the prospective industrial facility will be located at a port 
along the U.S. Atlantic coast.  Among the potential ports are the following:  Baltimore, 
MD; Hampton Roads, VA; and Charleston, SC.  These three example ports are examined 
in the EA.  After removal, the low-level radioactive waste material would be transported 
to a disposal location via secure methods and routes typically used to ship low-level 
radioactive material.  Finally, the packaged low-level radioactive waste removed from the 
NSS will be disposed of according to Federal regulations and applicable state regulations 
and at an approved facility that accepts Class A waste.  After the decommissioning 
decision is made, specific decisions concerning the final disposition of the vessel will be 
made (e.g. port decommissioning facility selection), along with the appropriate level of 
environmental review.     
 
The purpose of this letter is to notify you that concurrent with the NEPA process, 
MARAD intends to meet its obligations under the Endangered Species Act (ESA) of 
1973.  Through our preliminary research, we have found that several endangered species 
were listed in the regions of the three example ports, including: 

• Peregrine falcon 
• Bald eagle 
• Least tern 
• Piping plover 
• Delmarva fox squirrel 
• Loggerhead seaturtle 

In accordance with Section 7c(1) of the ESA, the Migratory Bird Treaty Act, and any 
other pertinent legislation, regulations, or treaties regarding the protection of endangered 
species, I am writing to officially request information on whether any species, or their 
critical habitats, which are listed, proposed to be listed, candidates to be listed, or 
otherwise protection may be present within the potential study areas.  MARAD will use 
this information to determine potential effects of the proposed action on those identified 
species and habitats.   
 
We will be sending you a copy of the Draft EA shortly.  Please advise us of any 
environmental concerns that you feel should be addressed.  Should you have any 
questions, please feel free to contact me. 
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Sincerely, 
 
 
Nicole R. Grewell 
Environmental Protection Specialist 
USDOT Volpe Center 
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Appendix B.  Sample letter sent to Section 106 consulting agencies. 
 
 

August 9, 2006  
 
Dr. Rodger E. Stroup, SHPO 
Department of Archives & History 
8301 Parklane Road 
Columbia, SC 29223-4905 
 
Dear State Historic Preservation Officer, 
 
I am writing you on behalf of the Maritime Administration (MARAD), who is currently 
going through the NEPA process to evaluate the impacts of a proposed project.  MARAD 
owns and maintains the Nuclear Ship SAVANNAH (NSS), the world’s first nuclear 
powered merchant ship.  Although rendered permanently inoperable in 1972, the NSS 
continues to be licensed by the US Nuclear Regulatory Commission (Nuclear Regulatory 
Commission) under 10 CFR Part 50 as a power generation reactor.  The NSS was 
powered by a pressurized water reactor (PWR) that was originally operated from 1962 to 
1970, after which it was deactivated, defueled and partially decommissioned in 
accordance with the best practices of the day.  All high level radioactive materials were 
removed at that time.  Additionally, any areas of remaining radioactivity were sealed and 
contained.  After a period of public display (1981 -1994), the ship was relocated to the 
James River National Defense Reserve Fleet (JRRF) site for long-term retention.  At the 
JRRF, the vessel is locked, alarmed, and patrolled by a security force.  According to a 
recent radiochemical analysis performed on the NSS in 2005, the NSS’s reactor pressure 
vessel (RPV) and internals package meet the radiological requirements of the Nuclear 
Regulatory Commission and the States of South Carolina and Utah for a Class A waste 
package, the lowest class of low-level radioactive waste (WPI 2005).   

 
In 2002, MARAD decided to consider final disposition of the vessel.  Therefore, a 
planning process was initiated to consider the decontamination and disposal of the 
remaining low-level irradiated material.  MARAD has proposed to prepare the NSS for 
decommissioning, i.e. final nuclear decontamination, and is using the NEPA process both 
to evaluate potential impacts of the Proposed Action as well as the No-Action 
Alternative, i.e. returning the vessel to the reserve fleet without any decommissioning 
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actions.  MARAD has come to the conclusion through preliminary scoping of the 
Proposed Action that there may potentially be both beneficial and adverse effects to the 
environment.  However, it is not believed that the potential negative impacts would be 
significant.  At this stage of the planning process, MARAD will be conducting an 
analysis of the proposed decommissioning of the NSS.  Therefore, MARAD, with the 
help of the Volpe National Transportation Systems Center, has decided to prepare an 
Environmental Assessment (EA).   
 
Under the Proposed Action, the vessel would be towed via an established maritime route 
to a facility for subsequent decommissioning.  The decommissioning would occur at an 
industrial facility that has the capability, or subcontractor support, to complete the 
decommissioning work as required by the Nuclear Regulatory Commission in accordance 
with all federal regulations.  While no selection has been made at this time, the 
prospective industrial facility will be located at a port along the U.S. Atlantic coast.  
Among the potential ports are the following:  Baltimore, MD; Hampton Roads, VA; and 
Charleston, SC.  These three example ports are examined in the EA.  After removal, the 
low-level radioactive waste material would be transported to a disposal location via 
secure methods and routes typically used to ship low-level radioactive material.  Finally, 
the packaged low-level radioactive waste removed from the NSS will be disposed of 
according to Federal regulations and applicable state regulations and at an approved 
facility that accepts Class A waste.  After the decommissioning decision is made, specific 
decisions concerning the final disposition of the vessel will be made (e.g. port 
decommissioning facility selection), along with the appropriate level of environmental 
review.     
 

Through our preliminary research, we have found that the example ports of Fort 
Eustis/Hampton Roads, Baltimore, and Charleston are all located adjacent to older 
historic cities.  Therefore, within those cities there are a number of historic sites, such as 
old breweries, schools, churches, businesses, and historic houses.  Although it is currently 
not thought that this undertaking would adversely affect nearby historic properties, 
depending on the port eventually selected, further appropriate NEPA environmental 
review would determine whether or not any significant resources would occur within the 
study area.  The purpose of this letter is to notify you that concurrent with the NEPA 
process, MARAD intends to meet its obligations under the National Historic Preservation 
Act (NHPA), and to initiate a consultation process with you.  In accordance with Section 
106 of NHPA, and any other pertinent legislation, regulations, or treaties regarding the 
protection of historic property, I am writing to officially request information on 
properties that are listed, proposed to be listed, or otherwise protection may be present 
within the potential study areas.  Due to the historic nature of the vessel, and its status as 
a National Historic Landmark, MARAD has already initiated contact with the Virginia 
SHPO and the National Park Service (NPS) regarding Section 106 assessment of the 
vessel itself.  MARAD is sponsoring an NPS Historic American Engineering Record 
documentation project for the vessel’s nuclear facilities in FY2007.  MARAD expects 
that consultation effort will become more focused once a decommissioning decision is 
made and a port facility is selected.   
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We will be sending you a copy of the Draft EA shortly.  Please advise us of any 
environmental concerns that you feel should be addressed.  Should you have any 
questions, please feel free to contact me. 
 
Sincerely, 
 
 
 
Nicole R. Grewell 
Environmental Protection Specialist 
USDOT Volpe Center 
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Appendix C.  Comments received from consultation and public scoping. 
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