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1.0 INTRODUCTION 

1.1 PURPOSE OF AND NEED FOR ACTION  

The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of 
domestic nuclear power plants in accordance with the Atomic Energy Act of 
1954, as amended, and NRC implementing regulations.  NextEra Energy 
Seabrook, LLC operates the Seabrook Station Unit 1, pursuant to NRC 
Operating License NPF-86.  The operating license for Unit 1 will expire on 
March 15, 2030 (NRC 2008).  

NextEra Energy Seabrook has prepared this environmental report in 
conjunction with its application to the NRC to renew the Seabrook Station 
operating license, as provided by the following NRC regulations: 

• Title 10, Energy, Code of Federal Regulations (CFR), Part 54, 
Requirements for Renewal of Operating Licenses for Nuclear Power 
Plants, Section 54.23, Contents of Application-Environmental Information 
(10 CFR 54.23) and  

• Title 10, Energy, CFR, Part 51, Environmental Protection Requirements 
for Domestic Licensing and Related Regulatory Functions, Section 51.53, 
Post-construction Environmental Reports, Subsection 51.53(c), Operating 
License Renewal Stage [10 CFR 51.53(c)]. 

The NRC has defined the purpose and need for the proposed action, the 
renewal of the operating license for nuclear power plants such as Seabrook 
Station, as follows: 

“...The purpose and need for the proposed action (renewal of an 
operating license) is to provide an option that allows for power 
generation capability beyond the term of a current nuclear power 
plant operating license to meet future system generating needs, as 
such needs may be determined by State, utility, and, where 
authorized, Federal (other than NRC) decision makers” (NRC 
1996a).  

The renewed operating license would allow an additional 20 years of plant 
operation beyond the current Seabrook Station licensed operating period of 
approximately 40 years.  
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1.2 ENVIRONMENTAL REPORT SCOPE AND METHODOLOGY 

NRC regulations for domestic licensing of nuclear power plants require 
environmental review of applications to renew the operating license.  
Regulation 10 CFR 51.53(c) requires that an applicant for license renewal 
submit with its application a separate document entitled Applicant’s 
Environmental Report - Operating License Renewal Stage.  In determining 
what information to include in the Seabrook Station Environmental Report, 
NextEra Energy Seabrook has relied on NRC regulations and the following 
supporting documents that provide additional insight into the regulatory 
requirements: 

• NRC supplemental information in the Federal Register (NRC 1996a, NRC 
1996b, NRC 1996c, NRC 1996d, and NRC 1999a); 

• Generic Environmental Impact Statement for License Renewal of Nuclear 
Plants (GEIS) NUREG-1437 (NRC 1996e and NRC 1999b); 

• Regulatory Analysis for Amendments to Regulations for the Environmental 
Review for Renewal of Nuclear Power Plant Operating Licenses (NRC 
1996f); 

• Public Comments on the Proposed 10 CFR Part 51 Rule for Renewal of 
Nuclear Power Plant Operating Licenses and Supporting Documents:  
Review of Concerns and NRC Staff Response (NRC 1996g); and 

• Supplement 1 to NRC Regulatory Guide 4.2, Preparation of Supplemental 
Environmental Report for Applications to Renew Nuclear Power Plant 
Operating Licenses (NRC 2000). 

NextEra Energy Seabrook has prepared Table 1.2-1 to verify conformance 
with regulatory requirements.  Table 1.2-1 indicates the section in which the 
environmental report responds to each requirement of 10 CFR 51.53(c).  In 
addition, each responsive section is prefaced by a quote of the regulatory 
language and applicable supporting document language. 
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Table 1.2-1 Environmental Report Responses to License Renewal 
Environmental Regulatory Requirements 

Regulatory Requirement Responsive Environmental Report Section(s) 

10 CFR 51.53(c)(1)  Entire Document 

10 CFR 51.53(c)(2), Sentences 1 and 2 3.0 Proposed Action 

10 CFR 51.53(c)(2), Sentence 3 7.2.2 Environmental Impacts of Alternatives 

10 CFR 51.53(c)(2) and 10 CFR 
51.45(b)(1) 

4.0 Environmental Consequences of the 
Proposed Action and Mitigating Actions 

10 CFR 51.53(c)(2) and 10 CFR 
51.45(b)(2) 

6.3 Unavoidable Adverse Impacts 

10 CFR 51.53(c)(2) and 10 CFR 
51.45(b)(3) 

7.0 
8.0 

Alternatives to the Proposed Action 
Comparison of Environmental Impacts of 
License Renewal with the Alternatives 

10 CFR 51.53(c)(2) and 10 CFR 
51.45(b)(4) 

6.5 Short-Term Use Versus Long-Term 
Productivity of the Environment 

10 CFR 51.53(c)(2) and 10 CFR 
51.45(b)(5) 

6.4 Irreversible and Irretrievable Resource 
Commitments 

10 CFR 51.53(c)(2) and 10 CFR 51.45(c) 4.0 Environmental Consequences of the 
Proposed Action and Mitigating Actions 

 6.2 Mitigation 

 7.2.2 Environmental Impacts of Alternatives 

 8.0 Comparison of Environmental Impacts of 
License Renewal with the Alternatives 

10 CFR 51.53(c)(2) and 10 CFR 51.45(d) 9.0 Status of Compliance 

10 CFR 51.53(c)(2) and 10 CFR 51.45(e) 4.0 Environmental Consequences of the 
Proposed Action and Mitigating Actions 

 6.3 Unavoidable Adverse Impacts 

10 CFR 51.53(c)(3)(ii)(A) 4.1 Water Use Conflicts (Plants with Cooling 
Ponds or Cooling Towers Using Makeup 
Water from a Small River with Low Flow) 

 4.6 Groundwater Use Conflicts (Plants Using 
Cooling Towers or Cooling Ponds and 
Withdrawing Makeup Water from a Small 
River) 

10 CFR 51.53(c)(3)(ii)(B) 4.2 Entrainment of Fish and Shellfish in 
Early Life Stages (Plants With Once-
through Cooling or Cooling Ponds) 

 4.3 Impingement of Fish and Shellfish 
(Plants With Once-through Cooling or 
Cooling Ponds) 

 4.4 Heat Shock (Plants With Once-through 
Cooling or Cooling Ponds) 

 



Appendix E – Environmental Report 
Section 1.2 Environmental Report Scope and Methodology 

Seabrook Station Unit 1  Page 1-4 
License Renewal Application 

Table 1.2-1 Environmental Report Responses to License Renewal 
Environmental Regulatory Requirements (Continued) 

Regulatory Requirement Responsive Environmental Report Section(s) 

10 CFR 51.53(c)(3)(ii)(C) 4.5 Groundwater Use Conflicts (Plants Using 
>100 gpm of Groundwater) 

 4.7 Groundwater Use Conflicts (Plants Using 
Ranney Wells) 

10 CFR 51.53(c)(3)(ii)(D) 4.8 Degradation of Groundwater Quality 
(Plants Using Cooling Ponds At Inland 
Sites) 

10 CFR 51.53(c)(3)(ii)(E) 4.9 Impacts of Refurbishment on Terrestrial 
Resources 

 4.10 Threatened or Endangered Species 

10 CFR 51.53(c)(3)(ii)(F) 4.11 Air Quality During Refurbishment (Non-
Attainment Areas) 

10 CFR 51.53(c)(3)(ii)(G) 4.12 Impacts on Public Health of 
Microbiological Organisms 

10 CFR 51.53(c)(3)(ii)(H) 4.13 Electric Shock from Transmission-Line-
Induced Currents 

10 CFR 51.53(c)(3)(ii)(I) 4.14 Housing Impacts 

 4.15 Public Utilities:  Public Water Supply 
Availability 

 4.16 Education Impacts from Refurbishment 

 4.17 Offsite Land Use 

10 CFR 51.53(c)(3)(ii)(J) 4.18 Transportation 

10 CFR 51.53(c)(3)(ii)(K) 4.19 Historical and Archaeological Resources 

10 CFR 51.53(c)(3)(ii)(L) 4.20 Severe Accident Mitigation Alternatives 

10 CFR 51.53(c)(3)(iii) 4.0 Environmental Consequences of the 
Proposed Action and Mitigating Actions 

 6.2 Mitigation 

10 CFR 51.53(c)(3)(iv) 5.0 Assessment of New and Significant 
Information 

10 CFR 51, Appendix B, Table B-1, 
Footnote 6 

2.6.2 Minority and Low-Income Populations 
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1.3 SEABROOK STATION LICENSEE AND OWNERSHIP 

The applicant, NextEra Energy Seabrook owns 88.2 percent of Seabrook 
Station and is the licensed operator.  The remaining portion of Seabrook 
Station is owned by the following municipal utilities:  Massachusetts Municipal 
Wholesale Electric Company (11.6 percent); Taunton Municipal Lighting Plant 
(0.1 percent); and Hudson Light & Power Department (0.1 percent) (EIA 
2008a).  NextEra Energy Seabrook, LLC, a Delaware limited liability 
company, is a direct, wholly-owned subsidiary of ESI Energy, LLC, which is a 
direct, wholly-owned subsidiary of NextEra Energy Resources, LLC.  NextEra 
Energy Resources, LLC is in turn, a direct wholly-owned subsidiary of FPL 
Group Capital, Inc, which is a direct wholly-owned subsidiary of FPL Group, 
Inc.  FPL Group is a public utility holding company incorporated in 1984 under 
the laws of the state of Florida and is based in Juno Beach, Florida.  NextEra 
Energy Resources, LLC has nearly 90 facilities in operation in 25 states and 
Canada with approximately 17,000 megawatts of generating capacity 
(NextEra 2009a).   

As the largest renewable energy provider in North America, more than 90 
percent of NextEra Energy Resources generation comes from clean or 
renewable sources (NextEra 2009b).  NextEra Energy Resources’ extensive 
clean energy portfolio of wind, solar, clean-burning natural gas, hydroelectric, 
and nuclear power generation represent its dedication to environmental 
protection.  This commitment flows down to each of NextEra Energy 
Resources’ facilities.  This is evident in Seabrook Station’s receipt of the ISO 
14001 Certification, which is an internationally recognized environmental 
management standard (FPLE 2008).  NextEra Energy Resources and 
Seabrook Station are also active sponsors of many environmental planning, 
restoration, outreach, and education projects, such as: 

• The Piscataqua Region Estuaries Partnership – an organization working 
to improve the water quality and to protect and restore important habitats 
in the Great Bay Estuary, the Hampton/Seabrook Estuary, and the smaller 
New Hampshire Atlantic estuaries (PREP 2009); 

• The Browns River Culvert Project – a project to rebuild a culvert to provide 
a fresh infusion of tidal flow to a portion of the salt marsh adjacent to 
Seabrook Station to protect species such as the osprey (FPLG 2008); and  

• The New Hampshire Coastal Programs – including support of 
organizations, such as The Blue Ocean Society for Marine Conservation, 
Waste Management, and the New Hampshire Department of 
Environmental Services in efforts to cleanup local beaches (NHDES 
2008a). 

Public Service Company of New Hampshire (PSNH), the original operator of 
Seabrook Station, was responsible for operation and maintenance of 
transmission lines, transmission substations, and associated land rights, 
contracts, permits, and equipment after the plant’s construction (PSNH 1973).  
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In 1992, PSNH became a wholly owned subsidiary of Northeast Utilities (NU) 
(Seabrook 2008a).  Two of the three 345 kilovolt (kV) transmission lines 
which connect Seabrook Station to the grid (Scobie Pond 345 kV and 
Newington 345 kV) are still owned by PSNH; the portion of the third line 
(Tewksbury 345 kV) that lies within New Hampshire is owned by PSNH and 
the portion that lies within Massachusetts is now owned by National Grid, an 
investor-owned, international electricity and gas company (Seabrook 2008a).  
PSNH maintains all three lines within New Hampshire; National Grid 
maintains the Tewksbury 345 kV line from the New Hampshire/ 
Massachusetts border to the line’s termination at Ward Hill Substation in 
Haverhill, Massachusetts.  FPL-New England Division (FPL-NED) owns and 
maintains the 345 kV Seabrook Station Transmission Switchyard (FPL-NED 
2008). 
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2.0 SITE AND ENVIRONMENTAL INTERFACES 

2.1 LOCATION AND FEATURES 

Seabrook Station is located in the Town of Seabrook, Rockingham County, 
New Hampshire, on the western shore of Hampton Harbor, two miles west of 
the Atlantic Ocean.  The Station is approximately two miles north of the 
Massachusetts state line, 15 miles south of the Maine state line, and 10 miles 
south of Portsmouth, New Hampshire.  This location is latitude +42.898056 
and longitude -70.851389 (decimal degrees).  There are two metropolitan 
areas within 50 miles of the site:  Manchester, New Hampshire (31 miles 
west-northwest), and Boston, Massachusetts (41 miles south-southwest).  
The closest population center (defined in 10 CFR 100 [“Reactor Site Criteria”] 
as a densely populated center with 25,000 residents or more) is Haverhill, 
Massachusetts, which is approximately 15 miles southwest of the site (USCB 
2007a; USCB 2007b; USCB 2007c).  Figures 2.1-1 and 2.1-2 are the 6-mile 
and 50-mile vicinity maps, respectively.  

The site consists of 889 acres divided into two lots.  Lot 1, which is owned by 
the Seabrook Station joint owners, is approximately 109 acres, is mostly 
developed, and holds most of the operating facility.  Lot 2, which is owned by 
NextEra Energy Seabrook, is approximately 780 acres and consists mainly of 
natural areas available for wildlife resources (Seabrook 2002).  The natural 
areas are characterized by broad open areas of level tidal marsh veined with 
man-made linear drainage ditches and tidal creeks.  Wooded islands and 
peninsulas rise from the marsh to elevations of 20 to 30 feet above sea level.  
The site is on a peninsula of land which is bordered on the north by the 
Browns River and on the south by Hunts Island Creek.  Estuarine marshlands 
bound the site to the east.  It is estimated that approximately 300 acres of the 
site are upland and 600 acres are marsh/wetland areas.  The site boundary is 
also the exclusion area, as defined in 10 CFR Part 100.  There are no 
residential homes within the 3,000-foot exclusion radius, measured from the 
center of the Unit 1 Containment Building (Seabrook 2008a).  The site 
boundary/exclusion area is shown in Figure 2.1-3.   

The single 1,245 net megawatt-electrical unit is a Westinghouse pressurized 
water reactor (NextEra 2009c).  Two approximately 3-mile-long tunnels bring 
water to and from the Atlantic Ocean for cooling and other plant systems.  No 
groundwater wells are used for current Seabrook Station operations.  Fresh 
water is purchased from the Town of Seabrook (Seabrook 2008a).  Site 
structures in addition to the Unit 1 Containment Building include the Primary 
Auxiliary Building, Fuel Storage Building, Waste Processing Building, Control 
and Diesel Generator Building, Turbine Building, Administration and Service 
Building, ocean intake and discharge structures, Circulating Water Pump 
House, and Service Water Pump House.  Originally two identical units were to 
be built on the site, but construction of Unit 2, which was approximately 
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25 percent complete, was terminated in 1984.  The buildings intended for use 
with Unit 2 are used primarily for storage (Seabrook 2008a) (Figure 2.1-3). 

Section 3.1 describes key features of Seabrook Station, including the reactor 
and containment systems, cooling water system, and transmission system.  

The retail industry is the largest industry in the Rockingham County economy 
(USCB 2008a).  An estimated 250 industrial, commercial, and retail 
companies are located in the Town of Seabrook with Seabrook Station as the 
largest employer (Town of Seabrook 2008a). 

The area is served by state highways, Interstate 95, and US Route 1.  Nearby 
domestic and international airports are Logan International Airport in East 
Boston, Massachusetts (37 miles from Seabrook Station); Manchester-Boston 
Regional Airport in Manchester, New Hampshire (30 miles from Seabrook 
Station); and Portsmouth International Airport/Pease International Tradeport 
in Newington, New Hampshire (13 miles from Seabrook Station).  The 
Metropolitan Boston Transit Authority provides commuter rail service between 
Boston and Newburyport, Massachusetts, which is about 6 miles from 
Seabrook Station.  There is also an Amtrak station in Exeter, New Hampshire, 
which is about 8 miles from Seabrook Station (Amtrak 2008). The New 
Hampshire State Port Authority provides worldwide bulk and general cargo 
transport in and out of Portsmouth Harbor, 15 miles from Seabrook Station.  
(Town of Seabrook 2008a) 

Recreation in the area is primarily focused around beaches and associated 
use activities.  The Seabrook Station Science and Nature Center was opened 
as a visitor’s center for the site in 1978.  The center offers more than 
30 interactive educational exhibits, most of which are hands-on and focus on 
nuclear energy and the ecosystem surrounding the plant.  Two of the exhibits 
feature live marine life.  The visitor’s center is surrounded by the Owascoag 
Nature Trail, a nearly one-mile boardwalk and trail for viewing the marsh and 
woodland habitats.  (FPLE 2008) 

The two nearest military installations are the Portsmouth Naval Shipyard in 
Kittery, Maine and the Pease Air National Guard Base at the Pease 
International Tradeport in Newington, New Hampshire.  Both are near 
Portsmouth, New Hampshire.  The U.S. Coast Guard has two stations near 
the site:  Merrimack River Station is approximately 6 miles to the south-
southwest in Newburyport, Massachusetts and Portsmouth Harbor Station is 
approximately 15 miles to the northeast, in New Castle, New Hampshire 
(Seabrook 2008a). 
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2.2 AQUATIC RESOURCES 

NextEra Energy and the previous operator of Seabrook Station, Public 
Service Company of New Hampshire (PSNH), have monitored water quality 
and aquatic communities in the plant vicinity since 1974.  The monitoring 
program has been overseen by an advisory panel of scientists and engineers 
from resource and regulatory agencies, including the New Hampshire Fish & 
Game Department, New Hampshire Department of Environmental Services, 
National Marine Fisheries Service, and US EPA Region I.  Seabrook Station’s 
1993 National Pollutant Discharge Elimination System (NPDES) permit 
stipulated that the panel was “empowered to accept, reject, or modify the 
facility’s biological monitoring program and/or schedules.”  Seabrook Station’s 
current NPDES permit notes that the Regional Administrator and/or the 
Director of the EPA will determine the appropriate scope of biological studies, 
but the advisory panel continues to play an important advisory role.   

Monitoring was conducted by PSNH on a limited basis until the late 1970s, 
when the scale and intensity of monitoring studies were substantially 
increased.  Up to 12 years of preoperational data (1978-1990) and 18 years 
of operational data (1990-2008) were reviewed in preparing this 
Environmental Report.  Ecological elements monitored over this 30-year 
period included water quality and nutrients, phytoplankton, zooplankton, 
ichthyoplankton and fish, macroflora and macrofauna (including estuarine 
benthos and those from offshore fouling panels), epibenthic crustaceans 
(Cancer spp. crabs and lobsters), softshell clams (adults and larvae), and 
other bivalve larvae.  Over time, some community studies were discontinued 
because (1) there were sufficient data to eliminate concerns about potential 
impacts, (2) the natural variability within the community was so high that a 
plant impact was unlikely to ever be detected, or (3) other components of the 
monitoring program provided sufficient data to assess the state of the 
community in question.  A summary of the on-going environmental monitoring 
program is presented in Table 2.2-1, with the monitoring/sampling locations 
provided in Figure 2.2-1.   

2.2.1 PHYSICAL SETTING 

The source water body for the Seabrook Station cooling water is the western 
Gulf of Maine.  Seabrook Station has established an extensive water quality 
(water temperature, salinity and dissolved oxygen) database with data 
compiled from two offshore sampling stations to document the environmental 
setting. 

The three concrete intake structures for Seabrook Station are located off-
shore, about 60 feet below mean lower low water and the general bottom 
topography of the seabed in this area is relatively flat with a gradual slope to 
deeper water several miles offshore.  The bottom topography in the 
immediate vicinity of the Seabrook Station intakes is flat with sand overlying 
bedrock, providing only marginal fish habitat.  This sand substrate extends for 
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several hundred feet around each of the intake structures and has remained 
relatively undisturbed (i.e., sand has not migrated up the sides of the 
structures).  (NAI and ARCADIS 2008) 

2.2.2 AQUATIC COMMUNITIES  

The fish community in the vicinity of the intakes is typical of the western Gulf 
of Maine.  The groundfish community is monitored using an otter trawl as part 
of the continuing Seabrook Station environmental monitoring program 
(Figure 2.2-1).  The groundfish community in 2007 was dominated by winter 
flounder (Pseudopleuronectes americanus), longhorn sculpin 
(Myoxocephalus octodecemspinosus), windowpane flounder (Scophthalmus 
aquosus), skates (Rajidae), red hake (Urophycis chuss), and yellowtail 
flounder (Limanda ferruginea).  (NAI 2008) 

Catch per unit effort (CPUE) in the trawl monitoring program reached a 
maximum in 1980 and 1981 when winter flounder and yellowtail flounder 
dominated the catch.  CPUE was lowest in 1995.  Since 1995, the monitoring 
program has shown a trend of increasing CPUE.  In the early 1980s, prior to 
plant start-up, the groundfish community was dominated by yellowtail 
flounder, longhorn sculpin, winter flounder, and red and white hake 
(Urophycis spp.).  In the 1990s and 2000s, CPUE of yellowtail flounder 
decreased, and CPUE of winter flounder, longhorn sculpin, and skates 
increased.  The changes in the groundfish community were attributed 
primarily to overfishing of commercially important species and not attributed 
to the operation of Seabrook Station (NAI 2008).   

The index of biomass for principal groundfish and principal flounders 
calculated by the National Marine Fisheries Service (NMFS) roughly parallels 
the trends in CPUE seen in the Seabrook Station monitoring program 
(Sosebee et al. 2006).  The index of principal groundfish peaked in 1977 and 
declined to low values by 1987 and 1988, while the index of principal 
flounders peaked in the late 1970s and early 1980s, and declined to a low in 
the late 1980s and early 1990s.  Both indices have risen since the 1990s, 
although the index for principal flounders declined to near record lows in 2005 
(the last year data were available).  The increase in principal groundfish was 
due to higher biomass levels of Georges Bank haddock and redfish, species 
that are not dominant in the Seabrook Station monitoring program.  The 
recent decline in the flounder index was due to declines in yellowtail flounder, 
American plaice (Hippoglossoides platessoides), witch flounder 
(Glyptocephalus cynoglossus), and winter flounder (Pseudopleuronectes 
americanus) (Sosebee et al. 2006), although the CPUE data for winter 
flounder from the Seabrook Station environmental monitoring program does 
not reflect this decrease in winter flounder abundance. 

The pelagic fish community was monitored in the vicinity of the intakes and 
discharges using gill nets from 1976 until 1997.  Monitoring was discontinued 
after 1997 when it was decided that the detrimental impacts of gill netting on 
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the community outweighed the value of the data collected.  Data from this 
program indicated that the pelagic community was dominated by Atlantic 
herring (Clupea harengus), Atlantic mackerel (Scomber scombrus), pollock 
(Pollachius virens), and blueback herring (Alosa aestivalis) (NAI 1998).  
CPUE of pelagic fish peaked in 1977 and remained at lower and stable levels 
from 1980 through 1997 (NAI 1998).  The NMFS index of biomass for 
principal pelagic fishes does not show the same annual trends as the 
Seabrook Station monitoring data, although the dominant species, Atlantic 
herring and Atlantic mackerel, are the same.  The NMFS index declined in the 
mid 1970s to the lowest levels in the time series of 1965-2005 due to the 
collapse of the Georges Bank Atlantic herring stock.  The index peaked in 
1998 and 2000 and has declined slightly since (Sosebee et al. 2006).   

Tables 2.2-2 and 2.2-3 present annual loss estimates of Adult Equivalent (AE) 
fish resulting from entrainment (fish eggs and larvae, Table 2.2-2) and 
impingement (juvenile and adult fish, Table 2.2-3) attributable to Seabrook 
Station.  For the most recent years (2002-2006) for which AE estimates are 
available, the Seabrook Station entrainment of fish eggs and larvae was 
estimated to represent the annual loss of 495,068 adult fish (ARCADIS et al. 
2008).  Cunner (Tautogolabrus adspersus) had the largest annual AE loss 
estimate, (242,165 adults; 49 percent of total).  AE losses of commercial 
fishes due to egg and larval entrainment were generally less than 2,000 per 
year.  In an earlier study, Saila et al. (1997) estimated that egg and larval 
entrainment at Seabrook Station represented an annual loss of 3 AE pollock, 
226 AE red hake, and 2,009 AE winter flounder.  The annual estimated AE 
loss at Seabrook Station due to entrainment is about 32 percent of the 
estimated recreational take from the marine waters of New Hampshire 
(Table 2.2-2).  However, 96 percent of the AE loss at Seabrook Station is 
from cunner and other fish of minimal recreational importance. 

The loss of winter flounder due to larval entrainment was estimated by Saila 
et al. (1997) to be the equivalent of less than the 3-day catch of a small 
inshore trawler from the New England fishing fleet.   

Bivalve larvae (shellfish) entrainment has been monitored at Seabrook 
Station since 1990.  Annual entrainment of bivalve larvae averaged 
1.60 x 1013 larvae from 1990 through 2007 (NAI 2008).  Although entrainment 
survival of bivalve larvae has not been studied at Seabrook Station, mortality 
is assumed to be 100 percent.  Anomia squamula, Mytilus edulis, and Hiatella 
sp. are typically the most abundant bivalve larvae entrained.  A. squamula 
and Hiatella sp. are not recreationally or commercially important but M. edulis, 
the blue mussel, is an edible species.   

The softshell clam (Mya arenaria) is an important recreationally harvested 
bivalve, and Hampton Harbor contains the most productive clam flats in New 
Hampshire.  Each year, as part of its environmental monitoring program, 
Seabrook Station conducts a survey of the density of softshell clams on the 
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major clam flats in Hampton Harbor.  Annual entrainment estimates of 
softshell clam larvae averaged 1.97 x 1010 from 1991 through 2007 
(NAI 2008).  While this entrainment estimate appears large, there is little 
evidence of a strong correlation between softshell clam larval and adult 
abundances (NAI 2008; LeBlanc and Miron 2006).  Post-settlement 
processes and availability of suitable habitat appear to be more important 
than larval supply in controlling abundance of softshell clams (Hunt et al. 
2003).  Estimates of larval mortality in the wild are not known, but are likely 
very high.  Due to the lack of mortality data, AE estimates for softshell clams 
and other bivalves have not been developed.  

Impinged fish and shellfish consisted primarily of young-of-the-year and 
immature organisms (NAI 2008).  No bivalves were impinged and American 
lobsters (Homarus americanus) were the only impinged shellfish enumerated 
in monitoring.  Reliable impingement estimates were first made in 1994, and 
for the period 1994 through 2007 an annual average of 21,894 fishes and 
18 lobsters were impinged under actual operating conditions (NAI 2008).  
Impingement mortality is assumed to be 100 percent as there is no practical 
means to return impinged organisms from the Circulating Water Pump House 
to the offshore marine environment (NAI and ARCADIS 2008).  Even if a fish 
return system was constructed, there probably would not be significant 
survival due to pressure changes and transit time from the offshore intakes to 
the Pump House, and then to a theoretical offshore fish return site. 

Between 2002 and 2006 Atlantic silverside (Menidia menidia; 18 percent), 
rock gunnel (Pholis gunellus; 12 percent) and winter flounder 
(Pseudopleuronectes americanus; 10 percent) were the species most often 
impinged (NAI 2008).  Atlantic silverside and rock gunnel are small non-
commercial fishes, and winter flounder is a commercially and recreationally 
important fish.  Impingement during this period was estimated to represent an 
annual loss of 16,890 adult fishes and 6 lobsters (ARCADIS et al. 2008).  
Atlantic silverside (4,841; 29 percent of total), rock gunnel (2,665; 16 percent 
of total), and winter flounder (1,140; 7 percent of total) comprised the largest 
component of the AE estimate (ARCADIS et al. 2008).  AE estimated losses 
due to impingement of commercial fishes, other than winter flounder, such as 
cods, hakes, tunas and mackerels, were generally less than 200 per year.  In 
an earlier study, Saila et al. (1997; Table 9) estimated that impingement at 
Seabrook Station represented an annual loss of 83 AE winter flounder, 
136 AE pollock and 219 AE red hake.  The estimated AE loss at Seabrook 
Station due to impingement is about 1 percent of the estimated recreational 
catch from New Hampshire waters (Table 2.2-3). 

Several species of marine mammals and marine turtles have the potential to 
occur in the vicinity of the intakes and discharge of Seabrook Station.  The 
intakes were originally equipped with bar racks with 17-inch nominal spacing.  
From 1993 to 1998, approximately 55 seals (four species, but primarily harbor 
seals [Phoca vitulina]) died in the intake tunnels.  Seals apparently swam into 
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the intakes, became disoriented, and drowned.  In 1999, NMFS issued an 
incidental, small take exemption for marine mammals from routine operations 
of the Seabrook Station (NMFS 1999).  In August of 1999, after discussions 
between Seabrook Station and NMFS, modifications were made to the intake 
structures which reduced the openings between bars to 5-inch nominal 
spacing to prevent the entrance of harbor seals and other pinnipeds into the 
intake structures (ARCADIS et al. 2008).  Bar openings of this dimension 
coupled with the estimated water velocity through the bars of 
0.71 feet/second at design flow (ARCADIS et al. 2008) have effectively 
prevented marine mammals from entering the cooling water intake system of 
the station (NMFS 2002).  In May 2004, NMFS determined that Seabrook 
Station no longer required an incidental take exemption due to the 
effectiveness of the modification to the intake structures (NMFS 2004).  
Although the Station has never experienced similar events with marine turtles, 
the modification is expected to prevent marine turtles from entering the 
system as well.  The thermal discharge from the station is within permit limits 
and should have no impact on marine mammals or turtles.  

2.2.3 ESSENTIAL FISH HABITAT 

The Magnuson-Stevens Fishery Conservation and Management Act 
(Magnuson-Stevens Act), enacted in 1976 and amended in 1996, mandated 
the establishment of eight regional Fishery Management Councils (FMCs) to 
manage fisheries in a newly-designated Exclusive Economic Zone (EEZ) 
between 3 and 200 miles offshore of the US coast.  Regional FMCs were to 
manage these fisheries through the use of fishery management plans (FMPs) 
prepared by the Councils and subject to the review and approval of NMFS.  
FMPs, the contents of which are prescribed in the Magnuson-Stevens Act, 
include a description of the fishery (or “stock,” which is essentially a 
population), an analysis of historical fish landings and fishing pressures, and 
proposed conservation and management measures that would ensure the 
long-term health and stability of the fishery.  Each fishery’s FMP also 
describes and identifies essential fish habitat (EFH) for the population and 
actions that would serve to protect and enhance such habitat.  Congress 
defined EFH as "those waters and substrate necessary to fish for spawning, 
breeding, feeding or growth to maturity."  The Magnuson-Stevens Act 
requires NMFS to assist the regional fishery management councils in the 
management of EFH in their respective fishery management plans.  Federal 
agencies that fund, permit, or carry out activities that may adversely impact 
EFH are required to consult with NMFS regarding the potential effects of their 
actions on EFH, and respond in writing to NMFS or FMC recommendations.  
In addition, NMFS and the FMC may comment on and make 
recommendations to any state agency on the agency’s activities which may 
affect EFH.   

The New England Fishery Management Council (NEFMC), one of the eight 
regional councils established by the Magnuson-Stevens Act, manages fishery 
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resources in the EEZ off the coasts of Maine, New Hampshire, 
Massachusetts, Rhode Island, and Connecticut.  The management authority 
of the Council extends to the Gulf of Maine, Georges Bank, and southern 
New England, and overlaps with the Mid-Atlantic Council for some species in 
that region.  To date, the NEFMC has issued nine fishery management plans:  
the Northeast Multispecies (Large Mesh/Groundfish) FMP (12 species), the 
Sea Scallop FMP, the Atlantic Herring FMP, the Northeast Multispecies 
(Small Mesh/Whiting) FMP (3 species), the Deep-sea Red Crab FMP, the 
Northeast Skate Complex FMP (7 species), the Atlantic Salmon FMP, the 
Monkfish FMP, and the Spiny Dogfish FMP.  All NEFMC FMPs have been 
implemented by NMFS; some have been amended a number of times.   

Because several of the FMPs address multiple species, the total number of 
species for which the NEFMC has designated an EFH is 28.  Many of these 
species are found in the western portion of the Gulf of Maine in the general 
vicinity of Seabrook Station.  Table 2.2-4 shows species and life stages for 
which an EFH has been identified in the western Gulf of Maine.   
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Table 2.2-1 Summary of the Present Study Design for the Annual 
Environmental Monitoring Program at Seabrook Station 

Program Parameter Number of Stations Sampling Frequency 

Water Quality Discharge 
Temperature 

1 Farfield 
1 Nearfield 

Continuous 

Water Temperature 
(Surface and Bottom) 

1 Farfield 
1 Nearfield 
(1-m increments) 

4/month 

Salinity (Surface and 
Bottom) 

1 Farfield 
1 Nearfield 
(1-m increments) 

4/month 

Dissolved Oxygen 
(Surface and Bottom) 

1 Farfield 
1 Nearfield 
(1-m increments) 

4/month 

Estuarine water 
Temperature 

1 Weekly at high and low 
tides 

Estuarine Salinity 1 Weekly at high and low 
tides 

Zooplankton Bivalve larvae 1 Farfield 
1 Nearfield 

Paired tows weekly April-
Oct 

Macrozooplankton 1 Farfield 
1 Nearfield 

Paired tows 2/month 

Fish Ichthyoplankton 1 Farfield 
1 Nearfield 

Paired tows 4/month 

Fish (otter trawl) 2 Farfield 
1 Nearfield 

Replicate tows 2/month 

Estuarine fish (seine) 3 Farfield 1/month, April-Nov 
Macrobenthos Macroflora and fauna 2 Farfield 

2 Nearfield 
3/year destructive 
sampling 

Macroflora and fauna 2 Farfield 
2 Nearfield 

3/year nondestructive 
sampling 

Settling organisms 
(panels) 

1 Nearfield 
1 Farfield  

3/year 

Epibenthic 
Crustaceans 

Lobsters and Cancer 
sp. crabs 

1 Nearfield 
1 Farfield 

3/week, June-Nov 

Lobster larvae 1 Nearfield 
2 Farfield 

1/week, May-Oct 

Softshell clams Adults and spat Hampton Harbor 
(Farfield) 

Annual population survey 

Impingement Adult fish 1 in-plant 2/week, year round 
Entrainment Ichthyoplankton 

 
Bivalve larvae 

1 in-plant 
 
1 in-plant 

4 diel periods, 1/week, 
year round 
1/week, mid April-Oct 
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Table 2.2-2 Annual Estimates of Adult Equivalent (AE) Fish Resulting from 
Entrainment at Seabrook Station and the Estimated 
Recreational Fish Catch in New Hampshire Waters, 2002-2006.  

Species 

Total AE Estimate due 
to Entrainment of 
Eggs and Larvaea 

Recreational 
Catchb 

Sharks, skates and rays 0 392,899 

Cods and hakes   

Atlantic cod 151 271,889 

Pollock 21 71,184 

Red hakec 132 58 

Other cods and hakesd 670 173,649 

Total cods and hakes 974 516,780 

Herrings 412 44,089 

Sculpinse 12,703 8,255 

Striped bass 0 296,055 

Bluefish 0 50,537 

Tunas and mackerels   

Atlantic mackerel 469 161,543 

Other tunas/mackerels 0 1,110 

Total tunas/mackerels 469 162,653 

Cunner 242,165 18,563 

Flounders   

Summer flounder <1 422 

Winter flounder 1,862 22,632 

Other floundersf 1,097 7,095 

Total flounders 2,959 30,149 

Other fishes 235,386 2,170 

Total fishes 495,068 1,552,150 
a. ARCADIS et al. 2008 
b. NMFS 2008a 
c. AE estimate includes red and white hake. 
d. AE estimate includes haddock and silver hake. 
e. AE estimate includes shorthorn, moustache and longhorn sculpins. 
f. AE estimate includes windowpane, witch flounder, and yellowtail founder. 
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Table 2.2-3 Annual Estimates of Adult Equivalent (AE) Fish Resulting from 
Impingement of Fishes at Seabrook Station and the Estimated 
Recreational Fish Catch in New Hampshire Waters, 2002-2006. 

Species 

Total AE Estimate 
due to Impingement 
of Fishesa 

Recreational 
Catchb 

Sharks, skates and rays 39 392,899 

Cods and Hakes   

Atlantic cod 11 271,889 

Pollock 121 71,184 

Red hakec 4 58 

Other cods and hakesd 61 173,649 

Total cods and hakes 197 516,780 

Herrings 72 44,089 

Sculpinse 613 8,255 

Striped bass 1 296,055 

Bluefish 1 50,537 

Tunas and mackerels   

Atlantic mackerel 2 161,543 

Other tunas/mackerels 0 1,110 

Total tunas/mackerels 2 162,653 

Cunner 478 18,563 

Flounders   

Summer flounder 0 422 

Winter flounder 1,141 22,632 

Other floundersf 1,015 7,095 

Total flounders 2,156 30,149 

Other fishes 13,328 2,170 

Total fishes 16,887 1,552,153 

a. ARCADIS et al. 2008 
b. NMFS 2008a 
c. AE estimates include red and white hake. 
d. AE estimates include haddock and silver hake. 
e. AE estimates include shorthorn, moustache and longhorn sculpins. 
f. AE estimates include windowpane, witch flounder, and yellowtail founder. 
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Table 2.2-4 Essential Habitat in the Seabrook Station Area 

Species Adults Juveniles Larvae Eggs 

Atlantic sea scallop √ √ √ √ 

Atlantic cod √ √ √ √ 

Haddock  √   

American plaice √ √   

Redfish √ √ √ √ 

Yellowtail flounder √ √   

Pollock  √   

Windowpane flounder √ √   

Winter flounder √ √ √ √ 

Red hake √ √ √ √ 

Ocean pout √ √ √ √ 

Atlantic halibut √ √ √ √ 

Silver hake √ √ √ √ 

Little skate √ √   

Winter skate  √   

Atlantic herring √ √   

Monkfish √ √ √ √ 

Spiny dogfish √ √   

Atlantic salmon  √   

Source:  NMFS 2008b; NMFS 2009a 
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2.3 GROUNDWATER RESOURCES 

The hydrogeology in the general vicinity of the Site consists of a surficial 
aquifer in glacial and post-glacial unconsolidated deposits, and a bedrock 
aquifer.  The surficial aquifer soils include beach deposits, swamp deposits 
and glacial drift.  The glacial drift comprises till, ice-contact, marine and 
outwash deposits, and is up to 70 feet thick.  The bedrock aquifer, which 
underlies the unconsolidated materials, is composed of Newburyport quartz 
diorite and the metamorphosed sediments of the Merrimack group (Seabrook 
2008a). 

2.3.1 GROUNDWATER SUPPLY AND SOURCES 

No major aquifers occur in the vicinity of the Seabrook Station site (Seabrook 
2008a).  In the vicinity of the site, groundwater occurs in the bedrock and in 
overlying unconsolidated glacial and more recent deposits.  The seaward 
edge of fresh groundwater does not extend greatly beyond the tidewater 
margins of Hampton Harbor.  The shallow unconsolidated surficial deposits 
overlying bedrock are the principal aquifers in the area (Seabrook 2008a).   

Groundwater in the underlying bedrock is limited to fractures which become 
less frequent with increasing depth.  The effective depth for fractures to 
transmit water is about 300 feet.  The largest quantities of groundwater are 
obtained from the coarse-grained sediments in the ice-contact deposits which 
consist primarily of stratified sand and gravel.  These are the coarsest, in 
texture, of all of the local deposits and average about 50 feet in thickness.  
These deposits are a source of public water supply for the Towns of 
Seabrook, Salisbury, and Hampton (Seabrook 2008a).   

Lesser amounts of groundwater, adequate for meeting the needs of homes, 
farms, and small industries are available from the outwash deposits.  Well 
yields from them generally do not exceed 100 gpm.  In the vicinity of the site, 
the outwash consists mostly of fine sand, generally less than 25 feet thick 
(Seabrook 2008a).   

Some small wells are developed in the till or beach sands.  The till is an 
assorted mixture of rock particles in a clay and silt matrix and only yields a 
few gallons per minute.  The beach sands of the Hampton and Seabrook 
Beach areas are limited in their groundwater use.  These sand lenses, which 
can be only several feet thick in some areas, contain freshwater floating on 
saline water.  Recharge to these lenses is through infiltrating precipitation, 
from the beach areas.  These till and beach sand deposits are not considered 
an important source of water for the region (Seabrook 2008a).   

Impermeable marine deposits largely consisting of silt and clay are widely 
distributed in the area.  They are not a source of well water but locally confine 
groundwater in ice-contact deposits, till, or bedrock (Seabrook 2008a). 
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There is little apparent difference in the water-bearing properties of the 
different types of bedrock.  Most of the rock wells in the area yield less than 
10 gpm (Seabrook 2008a). 

Swamp deposits in the tidal marshes yeild brackish or salty water.  These 
deposits are impermeable and are not sources of drinking water (Seabrook 
2008a).  

2.3.2 GROUNDWATER USAGE  

Most water supplies in the area are dependent on groundwater sources.  
Public supplies in the Towns of Seabrook and Salisbury are taken from wells 
which tap aquifers in ice-contact deposits.  These wells yield from about 
300 to 700 gpm (Seabrook 2008a) and the Town of Seabrook wells range 
from 50 to 500 feet deep (Town of Seabrook 2008c).  Most homes and 
commercial and industrial users in the Town of Seabrook are supplied by the 
town’s 10 municipal water system wells, which are all located at least 2 miles 
west of the site (Seabrook 2008a).  The town’s wells supplied approximately 
346 million gallons of water during 2007 (Town of Seabrook 2007a).  The 
Salisbury Water Company supplies groundwater to most homes and 
industries in Salisbury, Massachusetts.  Other wells supplying domestic and 
farm needs are scattered throughout the area, including in the Towns of 
Hampton Falls and Kensington, which lack public supply systems.  In the 
vicinity of the site, a few private wells supply homes north of Seabrook Station 
(Seabrook 2008a).  The two nearest well fields are approximately 2,000 and 
3,000 feet to the west and north of the Site, respectively (RSCS 2009a). 

Originally, Seabrook Station installed 15 groundwater wells in the bedrock 
aquifer at the two well fields located approximately 2,000 and 3,000 feet to 
the west and north of the site (Seabrook 2008a).  Five of the 15 wells were 
never developed due to insufficient water and 3 of the wells were used only 
as observation wells.  The 7 remaining wells provided groundwater to the 
Station at a rate of approximately 200 gallons per minute (gpm).  The 
groundwater from these wells supplemented the fresh water supplied at a rate 
of 35 gpm by the Town of Seabrook and was used for sanitary and non-
safety-related purposes (PSNH 1982).  In 1986, Seabrook Station ceased 
using groundwater from the seven site wells and began using water supplied 
by the Town of Seabrook for all fresh water needs (PUCNH 1991).  From 
2003 through 2008, Seabrook Station’s use of public water ranged from a low 
of 29 million gallons during 2004 (56 gpm) to a high of 53 million gallons 
during 2005 (101 gpm).  The annual average for this period was 42 million 
gallons per year (80 gpm) (Seabrook 2003; Seabrook 2004a; Seabrook 2005; 
Seabrook 2006a; Seabrook 2007a; and Seabrook 2008b).  During 2008, 
Seabrook Station used approximately 47 million gallons of public water 
(Seabrook 2008b) from the Town of Seabrook or approximately 14 percent of 
the town’s 2007 public water supply (346 million gallons).  The area’s water 
supply demand is projected to increase through the year 2020.  Additional 
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groundwater wells, surface water sources, and inter-municipal distribution 
systems are anticipated to meet the region’s water demands (Seabrook 
2008a, Town of Seabrook 2008b).  Local public water supply infrastructure is 
discussed in Sections 2.9 and 4.15.  

2.3.3 PLANT GROUNDWATER QUALITY 

In September 1999, elevated tritium concentrations were identified in 
groundwater sampled from the containment annulus.  Seabrook Station 
evaluated the groundwater in the containment annulus and determined that 
the tritium concentration in the water in the annulus was at the same 
concentration as that of the Spent Fuel Pool water.  This system water is 
common to the Spent Fuel Pool, Cask Loading Area and Fuel Transfer Canal. 
Seabrook surmised that a Spent Fuel Pool system liner leak was draining into 
the Fuel Storage Building annulus.  From there it entered the groundwater, 
which then seeped into the containment annulus.  

Monitoring of the drain collection lines in the Fuel Storage Building indicated 
that the tritiated water was leaking at a rate of approximately 0.1 gallon per 
day (gpd).  After the drain collection lines were cleaned of debris, leakage 
increased over 2 years to about 30 to 40 gpd.  Cleaning the drain collection 
lines had restored their design function; water from the Spent Fuel Pool 
system liner leak now drained down the liner and into the drain collection 
lines, rather than into the Fuel Storage Building annulus.  Once the drain 
collection lines were restored, the water level in the Fuel Storage Building 
annulus receded.  As part of the mitigation of the leak, a non-metallic liner 
was applied to the stainless steel liner.  In addition, the containment annulus 
was drained.  A periodic preventive maintenance task was established to 
verify and maintain that the Spent Fuel Pool drain collection lines are clear of 
debris. 

2.3.3.1 Groundwater Withdrawal 

In 2000/2001, a dewatering system was installed in the Primary Auxiliary 
Building and containment area of Unit 1, as part of the tritium mitigation and 
includes: 

• A dewatering pump in the containment enclosure area  

• A dewatering point in the Primary Auxiliary Building, adjacent to the Spent 
Fuel Pool 

• A dewatering point in the Emergency Feed Water Pump House l, north of 
Unit 1 containment 

• A dewatering point in the Residual Heat Removal B-Equipment vault on 
the northwest side of Unit 1 containment 

• Dewatering points in the B Electrical Tunnel 



Appendix E – Environmental Report 
Section 2.3 Groundwater Resources 

Seabrook Station Unit 1 Page 2-20 
License Renewal Application  

The five dewatering points withdraw approximately 3,195 gpd of groundwater 
from the Unit 1 area.   

In 2000, tritium concentrations were reported in the Primary Auxiliary Building 
monitoring well at concentrations up to 84,000 picocuries per liter (pCi/L).  In 
2003, tritium concentrations in the containment enclosure area ranged up to 
3,560,000 pCi/L.  Since a non-metallic liner was added to the Cask Handling 
and Fuel Transfer Canal in 2004, tritium concentrations have significantly 
decreased at both locations.  The 2009 average tritium concentrations in the 
Primary Auxiliary Building and containment enclosure area were 4,525 pCi/L 
and 4,745 pCi/L, respectively (RSCS 2009a).   

Tritium concentrations in groundwater extracted from the Residual Heat 
Removal B-Equipment vault and the Emergency Feedwater Pump House 
historically have been lower than the Primary Auxiliary Building and 
containment enclosure area concentrations.  The 2009 average tritium 
concentrations in the Residual Heat Removal B-Equipment vault and the 
Emergency Feedwater Pump House were 602 pCi/L and 2,645 pCi/L, 
respectively (RSCS 2009a).  The dewatering effort in the B Electrical Tunnel 
was initiated recently, and the 2009 average tritium concentration was 
1,154 pCi/L. 

In addition to the Unit 1 dewatering system to mitigate tritium contamination, 
approximately 32,000 gpd of groundwater is pumped from the Unit 2 
containment building area to control the flow of groundwater into the Unit 2 
containment (RSCS 2009b).  

The Unit 1 and Unit 2 dewatering systems discharge to the site’s underground 
stormwater drainage system, which discharges to the Atlantic Ocean 
(Seabrook 2008a; Seabrook 2008c).  The stormwater drainage system is 
monitored as part of Seabrook Station’s Radiological Effluent Monitoring 
Program. 

2.3.3.2 Groundwater Monitoring Program 

In 2004, Seabrook Station implemented a groundwater monitoring program in 
accordance with the Nuclear Energy Institute (NEI) Industry Ground Water 
Protection Initiative.  Twenty-two monitoring wells have been installed at the 
site as part of the groundwater monitoring system.  Fifteen of the monitoring 
wells were installed in 2004, four were added in 2007/ 2008 and three 
additional wells were added in 2009.  The monitoring well network includes 
wells screened in both the surficial and bedrock aquifers, and wells located 
up-gradient, down-gradient, cross-gradient and at selected locations relative 
to the tritium-contaminated groundwater adjacent to Unit 1 (RSCS 2009a).  
Monitoring well details are presented in Table 2.3-1, and the well locations 
are shown in Figure 2.3-1.   

Between 2004 and 2009, tritium in groundwater was reported in the surficial 
aquifer at concentrations ranging from 617 pCi/L to 2,930 pCi/L.  Prior to June 
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2008, the tritium distribution at the site was limited to the area around Unit 1 
and monitoring well SW-1 in the surficial aquifer.  In June 2008, tritium was 
reported in monitoring wells SD-1 and BD-2, which are approximately 75 feet 
southwest of SW-1, at concentrations ranging up to 2,360 pCi/L and 
1,880 pCi/L, respectively (RSCS 2009b).  All tritium concentrations in shallow 
and deep groundwater at the site have been reported at concentrations well 
below the U.S. Environmental Protection Agency’s (EPA) drinking water 
standard of 20,000 pCi/L.  

Since 2001, Seabrook Station has been monitoring methyl- tert-butyl ether 
(MTBE) in shallow groundwater near the Vehicle Maintenance Building as a 
result of a historical release in the area.  Since 2001, MTBE in shallow 
groundwater near the Vehicle Maintenance Building has decreased from 
27,000 micrograms per liter (µg/L) to 25 µg/L.  Seabrook will continue 
monitoring the MTBE until concentrations fall below the MTBE New 
Hampshire Ambient Groundwater Quality Standard of 13 µg/L (Haley and 
Aldrich 2009). 

2.3.3.3 Site Conceptual Model 

In 2008, Seabrook Station developed a Site Conceptual Model (SCM) in 
accordance with the NEI Industry Ground Water Protection Initiative.  
Objectives of the SCM included evaluation of groundwater elevations and 
groundwater flow in the surficial and bedrock aquifers and the distribution of 
tritium in the aquifers. 

Groundwater level data collected from the monitoring wells indicate that, in 
general, groundwater in the surficial aquifer flows east to the tidal marsh.  
Groundwater elevations in the shallow aquifer range from 17.45 feet mean 
sea level (msl) in the northwestern portion of the site to 7.87 feet msl along 
the eastern side of the site.  The easterly flow direction is consistent with the 
tidal marsh adjacent to the eastern boundary of the site and Browns River to 
the north and east. 

The groundwater gradient is much steeper in the western portion of the site, 
relative to the eastern portion.  The change in gradient across the site is likely 
related to the presence of subsurface structures.  A groundwater depression 
inferred near monitoring well SW-3 is related to the Unit 2 groundwater 
withdrawal system which reverses the hydraulic gradient along the southern 
boundary of the site (RSCS 2009a). 

As with the surficial aquifer, groundwater in the bedrock flows to the east.  
Groundwater elevations range from 17.63 feet msl in the northwestern portion 
of the site to 8.90 feet msl along the southeastern boundary of the site.  The 
easterly bedrock groundwater flow is consistent with the regional setting with 
Hampton Harbor and the tidal flats located to the east.  The flow direction is 
also consistent with the structural characteristics of the bedrock.  
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Results of the SCM indicate that tritium is limited to the Unit 1 containment 
area, and no offsite migration of tritium in groundwater has been observed.  
The current groundwater withdrawal system in the Unit 1 containment area is 
providing hydraulic containment for tritium in groundwater at the Station. 

Currently, tritium in groundwater at the Station does not present an 
environmental or health risk to onsite or offsite receptors.  As discussed in 
Section 2.3.2, most homes and commercial and industrial users in the Town 
of Seabrook are supplied by the town’s 10 municipal water system wells, 
which are at least 2 miles west of the site.  

The two nearest domestic wells are located approximately 2,000 and 
3,000 feet to the west and north of the site, respectively, and are hydraulically 
up-gradient. 
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Table 2.3-1 Monitoring Well Details 

Well ID* Aquifer 
Well Depth 
(feet bgs) 

SC-1 
BD-1 

Shallow 
Deep 

14.5 
101 

SD-1 
BD-2 

Shallow 
Deep 

14.5 
100 

SD-2 
BD-3 

Shallow 
Deep 

11 
171 

SD-3 
BD-4 

Shallow 
Deep 

10 
174 

SU-1 
BU-1 

Shallow 
Deep 

15 
46 

SW-1 Shallow 22 

SW-2 Shallow 16.5 

SW-3 Shallow 20 

SU-10 
BU-10 

Shallow 
Deep 

30.3 
102 

SU-11 
BU-11 

Shallow 
Deep 

16.7 
42 

TW-1 Shallow 10 

TW-2 Shallow   6 

TW-3 Shallow   6 

SD-4 Shallow 12 

BD-5 Deep 167 

* Wells listed in groups of two are shallow/deep well pairs 
Note:   

bgs = below grade surface 
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2.4 CRITICAL AND IMPORTANT TERRESTRIAL HABITATS 

Seabrook Station and its transmission lines are within the Lower New 
England ecoregional section of New Hampshire (Sperduto and Nichols 2004) 
that in turn lies within the Eastern Broadleaf Forest ecoregion (Bailey 1995).  
The Lower New England ecoregion comprises three subsections, and 
Seabrook Station and its infrastructure are in two of these subsections.  The 
Station is in the Gulf of Maine Coastal Lowland and the transmission lines 
extend across the Gulf of Maine Coastal Plain.  The Gulf of Maine Coastal 
Lowland is a narrow zone along the coast, characterized by low topographic 
relief underlain by metamorphic bedrock.  Soils are mostly sandy and coarse 
textured, although silt and clay soils of marine origin are common in lower 
landscape positions.  Tidal marshes, dunes, beaches, and rocky coastline are 
unique features of this region (Sperduto and Nichols 2004).  Soils within the 
Gulf of Maine Coastal Plain are moderately deep tills deposited by glaciers, 
and are underlain by both igneous and metamorphic bedrock.  Glacial 
drumlins are common in this subsection, producing a characteristic rolling 
topography.  The Merrimack River valley, filled with glacial outwash and 
glacial lake deposits, is a distinctive feature of this subsection (Sperduto and 
Nichols 2004). 

The climate of the ecoregion as a whole is typified by a strong annual 
temperature cycle, with cold winters and warm summers, and year-round 
precipitation that promotes lush vegetative growth.  Prior to European 
settlement, the landscape was dominated by deciduous and mixed forests 
that formed a dense, continuous canopy.  Due to the sandy, glacially- 
influenced soils, the dominant forest types in the Gulf of Maine subsections 
are pine-oak cover types, and Atlantic white cedar swamps developed on 
mesic sites (Bailey 1995).  Currently, the area surrounding Seabrook Station 
and its transmission facilities is dominated by second-growth native forests, 
low- to moderate-density residential and industrial development, and some 
remnants of the agricultural uses that dominated the landscape at the initial 
turn of the 20th century. 

Mammal species native to southern New Hampshire that are known to be 
present in and around the Seabrook Station property include whitetail deer 
(Odocoileus virginianus), raccoon (Procyon lotor), squirrels (Sciurus spp., 
Glaucomys spp.), native mice (Peromyscus spp.), voles (Microtus spp.), and 
shrews (Blarina spp.).  Birds that adapt well to human-altered landscapes, 
such as blue jays (Cyanocitta cristata), black-capped chickadees (Poecile 
atricapillus), and robins (Turdus migratorius), are abundant, and interior forest 
species such as black-and white warblers (Mniotilta varia) and ovenbirds 
(Seiurus aurocapilla) are also present in larger forest stands.  Representative 
reptiles include eastern painted turtles (Chrysemys picta) and garter snakes 
(Thamnophis sirtalis), and the most common amphibians include wood frogs 
(Rana sylvatica) and American toads (Bufo americana) (AEC 1974). 
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The Seabrook Station site is on a triangular promontory of uplands 
surrounded by a tidal salt marsh.  The vegetation between the mean low and 
high tide lines of the marsh is composed of nearly pure stands of smooth 
cordgrass (Spartina alterniflora).  In areas subject to less regular flooding, 
extending from the mean high tide line to the limits of the spring tide, salt 
meadow cordgrass (Spartina patens) was dominant prior to construction.  
Since that time, common reed (Phragmites australis) has become dominant.  
On higher ground, stands of black-grass (Juncus gerardi) appear as dense 
grasslands.  Clumps of switchgrass (Panicum virgatum) occur in a narrow 
band along the upper reaches of the marsh, gradually merging with upland 
vegetation.  Upland vegetation communities not occupied by the footprint of 
Seabrook Station facilities consist of a hardwood-red cedar cover at the 
marsh edge, which is dominated by eastern red cedar (Juniperus virginiana), 
black oak (Quercus veluntina) and black cherry (Prunus serontina).  The rock 
ledges adjacent to the marsh are dominated by an oak-hickory cover, which 
consists of red, white, and black oaks (Q. rubra, Q. alba, Q. veluntina) and 
hickories, especially shagback hickory (Carya ovata).  Hardwood-conifer 
associations, dominated by the previously listed oaks, white pine (Pinus 
strobus) and eastern hemlock (Tsuga canadensis), are found elsewhere, and 
include a hemlock-dominated ravine (AEC 1974). 

Wildlife species in the vicinity of Seabrook Station are typical of the Gulf of 
Maine lowlands.  However, outside of the marsh, they are restricted to those 
species that coexist well with humans, due to the restricted amount of natural 
habitat remaining between the coastline and the US Route 1 corridor.  The 
salt marsh and coastal/beach habitats are also heavily influenced by human 
activities, but continue to provide important habitat for a wide variety of avian 
species, especially during migration periods. 

As described in Section 3.1.5, three transmission lines operating at 345 kV 
were constructed to deliver Seabrook Station’s electrical output to the New 
England transmission grid.  The first line runs north 18 miles from Seabrook 
Station to Newington Station, in Newington, New Hampshire.  Immediately 
north of Seabrook Station, this corridor crosses the salt marsh on a previously 
existing rail bed, then generally following the I-95 corridor thereafter.  A 
second line runs west for approximately 60 miles to the Scobie Pond 
Substation in Derry, New Hampshire.  In the Town of Kingston, New 
Hampshire, this corridor was routed around an Atlantic white cedar swamp, a 
habitat designated as an exemplary natural community by the Nature 
Conservancy.  A third line extends approximately 39 miles south and 
southwest from Seabrook Station to the Tewksbury Substation, in Tewksbury, 
Massachusetts (NRC 1982, PSNH 1973).  These corridors run through a 
variety of common natural and man-influenced habitats, and the common 
plant and animal species present along these transmission corridors are 
similar to those described above.  The early successional habitat created by 
vegetation management practices along transmission corridors is an unusual 
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natural feature in a predominantly forested landscape.  Transmission 
corridors can be important habitat for species that depend on open, brushy 
cover.  The transmission corridors also intersect with aquatic and wetland 
habitats in numerous locations, including perennial and intermittent streams, 
shrub swamps, marshes, and vernal pools.  The transmission corridor 
vegetation practices maintain early successional vegetation in these habitats, 
in turn influencing the species most likely to be present.  None of the three 
corridors cross any Federal parks, New Hampshire or Massachusetts State 
parks, or New Hampshire wildlife management areas.  The Tewksbury 
corridor crosses portions of the Crane Pond Wildlife Management Area, a 
2,123 acre area under the jurisdiction of the Massachusetts Division of 
Fisheries and Wildlife (MADCR 2009, MADFG 2008, NHDPR 2008, NPS 
2009a, NPS 2009b).  
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2.5 THREATENED AND ENDANGERED SPECIES 

On-site ecological surveys conducted for the construction of Seabrook Station 
consisted of an early and late growing season botanical survey, a bird survey, 
and a mammal survey.  These field surveys and a review of pertinent 
literature revealed no occurrences of rare, threatened, or endangered species 
or their habitats, as listed by USFWS in 1973, at the Seabrook Station site 
(PSNH 1973).   

Table 2.5-1 indicates protected animal and plant species that are known to 
occur in counties within which Seabrook Station and its associated 
transmission lines are located (and that are collectively referred to as the 
“project area” throughout this section), and identifies their status.  These 
consist of species that are federally listed as endangered or threatened and 
that have potential to occur in the vicinity of the Seabrook Station site or along 
the transmission corridors; and species listed by the State of New Hampshire 
or the Commonwealth of Massachusetts that have potential to occur in the 
vicinity of the Seabrook Station site or along the transmission corridors, based 
on habitat affinities.  In New Hampshire, the transmission corridors cross 
portions of Hillsborough and Rockingham Counties.  In Massachusetts, the 
transmission corridor crosses portions of Essex and Middlesex Counties.  
Special-status species shown in Table 2.5-1 as occurring in these counties 
were taken from county records maintained by the U.S. Fish and Wildlife 
Service (USFWS) (USFWS 2008a, USFWS 2008b), the NMFS (NMFS 
2009b), the New Hampshire Natural Heritage Bureau (NHNHB) 
(NHNHB 2008) and the Massachusetts Natural Heritage and Endangered 
Species Program (MNHESP) (MNHESP 2008a).  NextEra Energy Seabrook 
has written to the USFWS, NMFS, the NHNHB, and the MNHESP requesting 
information on listed species and sensitive habitats in the area of Seabrook 
Station or along associated transmission corridors (See Attachment C). 

2.5.1 AQUATIC SPECIES 

Federally-Listed Species 

The federally-endangered shortnose sturgeon (Acipenser brevirostrum) has 
the potential to occur in the vicinity of the cooling water intakes and 
discharge.  Shortnose sturgeon populations have declined due to pollution, 
overfishing, and as a result of by-catch losses in gill nets from the American 
shad fishery.  Shortnose sturgeon spawn in the upper estuaries of large rivers 
on the eastern seaboard, and adults move downstream to the lower estuary.  
However, they rarely undertake extensive marine movements and have only 
a very small potential to be found in the vicinity of the intakes and discharges 
of Seabrook Station (NMFS 2009d).  No shortnose sturgeons have been 
impinged through the offshore intakes during the 18 years of monitoring since 
commercial operation began (NAI 2008). 

The federally-threatened loggerhead turtle (Caretta caretta) is named for its 
relatively large head, which supports powerful jaws enabling it to feed on 



Appendix E – Environmental Report 
Section 2.5 Threatened and Endangered Species 

Seabrook Station Unit 1 Page 2-29 
License Renewal Application  

hard-shelled prey such as whelks and conch.  Loggerheads are circumglobal, 
occurring throughout the temperate and tropical regions of the Atlantic, 
Pacific, and Indian Oceans.  Loggerheads are the most abundant species of 
sea turtle in US coastal waters.  In the Atlantic, the loggerhead turtle's range 
extends from Newfoundland to Argentina.  During the summer, nesting occurs 
primarily in the subtropics.  Although the major nesting concentrations in the 
US are from North Carolina through southwest Florida, some minimal nesting 
occurs outside of this range, westward to Texas and northward to southern 
Virginia (NMFS 2009e). 

The federally-threatened green turtle (Chelonia mydas) is unique among sea 
turtles in that it is herbivorous, feeding primarily on seagrasses and algae.  
The green turtle is globally distributed and generally found in tropical and 
subtropical waters along continental coasts and islands.  In US Atlantic and 
Gulf of Mexico waters, green turtles are found in inshore and nearshore 
waters from Texas to Massachusetts, the U.S. Virgin Islands, and Puerto 
Rico.  The breeding populations in Florida and along the Pacific coast of 
Mexico are listed as endangered; elsewhere the species is listed as 
threatened (NMFS 2009e).  

The federally-endangered hawksbill turtle’s (Eretmochelys imbricata) head is 
elongated and tapers to a point, with a beak-like mouth that gives the species 
its name and allows it to reach into holes and crevices of coral reefs to find 
sponges, its primary food source.  Hawksbill turtles are circumtropical.  Within 
the U.S., hawksbills are most common in Puerto Rico and its associated 
islands and in the US Virgin Islands.  In the continental US, the species is 
recorded from all the Gulf States and along the east coast as far north as 
Massachusetts but sightings north of Florida are rare.  In 1998, NMFS 
designated critical habitat for hawksbill turtles to include the coastal waters 
surrounding Mona and Monito Islands, Puerto Rico (NMFS 2009e).  

The federally-endangered Kemp’s ridley seaturtle (Lepidochelys kempii) is the 
smallest marine turtle in the world.  Adults typically use habitats with muddy 
or sandy bottoms where prey can be found.  Their diet consists of mainly 
crabs but may also include fish, jellyfish, and an array of mollusks.  Kemp's 
ridleys are distributed throughout the Gulf of Mexico and US Atlantic 
seaboard, from Florida to New England.  There is only one confirmed Kemp's 
ridley arribada (a mass nesting of turtles), in Tamaulipas, Mexico, where 
nearly 95 percent of worldwide Kemp's ridley nesting occurs.  Nesting also 
occurs in Veracruz, Mexico, and Texas, US, but on a much smaller scale.  
Occasional nesting has been documented in North Carolina, South Carolina, 
and the Gulf and Atlantic coasts of Florida (NMFS 2009e).  

The federally-endangered leatherback turtle (Dermochelys coriacea) is 
commonly known as pelagic but also forages in coastal waters.  This species’ 
nesting grounds are located around the world, with the largest remaining 
nesting assemblages found on the coasts of northern South America and 
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West Africa.  The US Caribbean, primarily Puerto Rico and the US Virgin 
Islands, and southeast Florida support minor nesting colonies and represents 
the most significant nesting activity in the United States.  Adult leatherbacks 
tolerate a wide range of water temperatures, and have been sighted along the 
entire continental coast of the United States as far north as the Gulf of Maine 
(NMFS 2009e).  

State-Listed Species 

The Atlantic sturgeon (Acipenser oxyrynchus; listed as endangered by 
Massachusetts ) was historically present in American Atlantic waters from the 
St. Croix River in Maine to the St. Johns River in Florida, but overfishing, 
habitat degradation and loss, and by-catch losses from other fisheries have 
reduced population levels.  This species spawns in the freshwater of rivers 
just above the head of tide in the spring; after spawning adults move to the 
lower estuary.  Juveniles will also migrate downstream and may move into 
coastal marine waters.  Tagging data indicate that immature Atlantic sturgeon 
travel widely once they emigrate from their natal rivers (NMFS 2009c).  
During these marine movements, Atlantic sturgeons have the potential to 
encounter the cooling water intakes and discharge of Seabrook Station.  One 
Atlantic sturgeon was captured by the Seabrook Station gill net monitoring 
program prior to 1987 (NAI 1988).  However, the Atlantic sturgeon is a strong-
swimming fish closely associated with the bottom.  It is not likely that any 
would be impinged through the offshore intakes, the bottoms of which are 
11 feet from the ocean floor, and in fact this has not occurred in 18 years of 
monitoring since commercial operation began (NAI 2008). 

2.5.2 TERRESTRIAL SPECIES 

Federally-Listed Species 

The federally-threatened piping plover (Charadrius melodus) is a small 
shorebird that breeds along the Atlantic coast from Newfoundland to North 
Carolina, as well as along the Great Lakes and on river sandbars in the upper 
Great Plains (USFWS 1996).  They winter along the Atlantic and Gulf coasts 
from North Carolina to Mexico (USFWS 1996).  The USFWS has not 
designated any portions of the Atlantic coast in New Hampshire or 
Massachusetts as critical habitat for the piping plover (USFWS 2001).  
Although piping plovers are known to nest in the Town of Seabrook (NHDFG 
2008a), this species is dependent on coastal beach habitat and does not use 
salt marsh habitat (USFWS 1996).  Suitable nesting or foraging habitat does 
not occur at Seabrook Station or along the transmission corridors in either 
state. 

The northeastern breeding population of the federally-endangered roseate 
tern (Sterna dougallii) nests on rocky islands along the Atlantic coast from the 
southern shore of Long Island north to Nova Scotia.  The wintering grounds of 
this small seabird are not well known, but include the northern coasts of 
South America and the open ocean (USGS 1995).  The USFWS has not 
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designated any critical habitat for this species (USFWS 2008c).  This species 
is primarily pelagic, but may occasionally join the common terns that use the 
salt marsh habitat surrounding Seabrook Station for foraging.  Suitable 
nesting or foraging habitat does not occur at any of the upland areas at 
Seabrook Station or along the transmission corridors.  Activities at Seabrook 
Station are unlikely to affect the foraging habitat available in the surrounding 
salt marsh. 

The federally-threatened small whorled pogonia (Isotria meleoloides) is a 
slender, perennial orchid known to occur in all four counties traversed by the 
transmission corridors.  This species occurs in very small populations that are 
widely distributed from southern Maine and New Hampshire south through 
Virginia, to northern Georgia and eastern Tennessee, with outlying 
populations occurring in a number of states west to Michigan and Illinois 
(USFWS 2008d).  In the New England portion of its range, the small whorled 
pogonia occurs on wooded slopes with very stony fine sandy loam soils 
where water movement is restricted by underlying fragipan layers.  It is 
usually found in locations with filtered light, rather than deep shade, and the 
overstory is predominantly deciduous (MNHESP 2009a).  No populations are 
known on or around the Seabrook Station site and all of the transmission 
corridors are unlikely to provide suitable habitat.  

State-Listed Species 

New Hampshire and Massachusetts endangered Blanding’s turtles 
(Emydoidea blandingii) range from 7 to 9 inches in length and have yellow 
speckles that often run together to form streaks on the carapace.  Blanding’s 
turtles use a variety of wetland and terrestrial habitats and may travel 
extensively among them.  Preferred wetland habitats are those with 
permanent shallow water and emergent vegetation, such as marshes, 
swamps, bogs, and ponds.  Slow rivers and streams may serve as 
mechanisms for dispersal between wetlands.  Additionally, this species also 
uses terrestrial habitats extensively for nesting and travel among wetlands.  
Sun-warmed soils are essential for successful nesting and preferred nesting 
sites include disturbed soils, pastures, transmission corridors, roadsides, and 
yards.  Blanding’s turtles hibernate in shrub swamps, ponds, and vernal pools 
(NHDFG 2008b).  Suitable habitat conditions for this species are likely to 
occur in some portions of the transmission corridors, and Blanding’s turtles 
have the potential to be present in these locations.  There are no known 
occurrences of this species in the New Hampshire portion of the project area, 
based on the records contained in NHNHB’s database (NHNHB 2009).  A 
check of the MNHESP database indicates that this species is known to occur 
in the vicinity of the transmission corridor in the Towns of West Newbury, 
Groveland, Georgetown, Boxford, Methuen, and Dracut, Massachusetts 
(MNHESP 2009b). 
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New Hampshire threatened spotted turtles (Clemmys guttata) range from 
3-5 inches in size, and can be recognized by numerous yellow spots covering 
a dark carapace.  Spots can also be found on the head and limbs.  This 
species uses wetlands with shallow, permanent water bodies and emergent 
vegetation.  Marshes, vernal pools, wet meadows, swamps, ponds, and slow-
moving streams and rivers all provide suitable habitats for spotted turtles.  
Spotted turtles use terrestrial habitat extensively while searching for suitable 
nesting sites, traveling among wetland habitats, and during periods of 
inactivity when summer temperatures are high.  From June to July, eggs are 
laid in open meadows, fields, or other disturbed habitats, which may include 
transmission corridors.  Spotted turtles hibernate under tree or shrub roots in 
wetlands or vernal pools (NHDFG 2008c).  Suitable habitat conditions for this 
species are likely to occur in some portions of the transmission line corridors, 
and spotted turtles have the potential to be present in these locations.  A 
check of the NHNHB database indicates that this species is known to occur in 
the vicinity of the transmission corridor in the town of Kensington, New 
Hampshire (NHNHB 2009). 

The New Hampshire endangered eastern hognose snake (Heterodon 
platyrhinos) is a thick-bodied snake measuring 20-35 inches.  This species 
has a characteristic upturned snout and keeled dorsal scales, and is marked 
with light and dark blotches that vary in color from brown to red and orange.  
There is also a dark phase in which the body is almost uniform in grayish-
black color.  The eastern hognose snake requires sandy, gravely soils that 
occur in open fields, river valleys, pine forests, and upland hillsides.  Open 
cover types, like those found along transmission corridors are needed to 
provide basking opportunities.  During summer eastern hognose snakes lay 
eggs a few inches underground or under woody debris.  This species 
hibernates in mammal burrows, under woody debris, or under trash piles 
(NHDFG 2008d).  Suitable habitat conditions for this species are likely to 
occur in some portions of the transmission corridors, and hognose snakes 
have the potential to be present in these locations.  There are no known 
occurrences of this species in the project area, based on the records 
contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire threatened black racer (Coluber constrictor) is a slender 
black snake measuring 36-60 inches.  This species is glossy black on the top 
and bottom with a white throat and chin.  Young racers are patterned with 
brown or reddish patches on a lighter base of gray.  They are found in a 
variety of habitats including dry brushy pastures, power line corridors, rocky 
ledges, and woodlands.  They have large home ranges and require large 
patches of suitable habitat.  During summer, black racers lay eggs 
underground in loose soil or under rotting wood or stumps.  They hibernate in 
rock crevices or mammal burrows, sometimes communally (NHDFG 2008e).  
Suitable habitat conditions for this species are likely to occur in some portions 
of the transmission corridors, and black racers have the potential to be 
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present in these locations.  There are no known occurrences of this species in 
the project area, based on the records contained in NHNHB’s database 
(NHNHB 2009). 

The New Hampshire endangered New England cottontail (Sylvilagus 
transitionalis) is a medium-sized rabbit, dependent on thick brush and dense 
second growth vegetation for food and shelter from predators.  Currently, this 
species is known to be present in the New Hampshire counties, but not the 
Massachusetts counties, that are part of the project area, (USFWS 2008a, 
USFWS 2008b).  Although this species is no longer known to be present in 
the Town of Seabrook (NHNHB 2008), it was observed at the Seabrook 
Station site during the 1973 wildlife surveys conducted for the construction of 
Seabrook Station and was noted as “well known by local residents” 
(PSNH 1973). 

Unlike the eastern cottontail, which has been introduced to the New England 
states, the New England cottontail cannot survive in open fields or in the 
sparser undergrowth that occurs under taller canopy trees.  The dense growth 
that occurs in transmission corridors between management cycles provides 
ideal habitat for this species, and the extensive nature of the transmission grid 
provides an opportunity for individuals to disperse.  Because this rabbit’s 
required habitat is lost to succession in the absence of active management, 
this species requires a means of dispersal to find new habitat patches for the 
population to survive over the long term.  Changing land use in southern New 
England has led to a large-scale loss of suitable habitat due to development 
and regrowth of forests (Arbuthnot 2008).  There are no known occurrences 
of this species in the project area, based on the records contained in 
NHNHB’s database (NHNHB 2009).  

The New Hampshire threatened and Massachussetts endangered bald eagle 
(Haliaeetus leucocephalus) was removed from the list of species protected by 
the federal Endangered Species Act in 2007 (USFWS 2009a).  This large 
raptor preys primarily on waterfowl and fish and, therefore, is usually 
associated with large rivers, lakes, and coastal areas.  The majority of nest 
sites are within a half-mile of such water bodies, and wintering areas are 
usually located immediately upon a shoreline.  Bald eagle nests are large, 
with diameters up to 6 feet. Nest trees are usually large-diameter trees 
characterized by open branching and stout limbs.  Winter roost trees are also 
large in diameter with a branching structure that offers both accessible 
perching areas and protection from the elements.  In southern New England, 
white pines are commonly used for nesting and roosting (NHDFG 2005).  
Bald eagles have been periodically observed near Seabrook Station and 
along the transmission corridors, and an active nest is present in the Town of 
West Newbury, Massachusetts. 

The Massachusetts endangered golden-winged warbler (Vermivora 
chrysoptera) is a small song bird that occupies a wide variety of early 
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successional or disturbed habitats including abandoned farmland, shrubby 
fields, successional forest, pine barrens, utility rights-of-way, alder swamps, 
tamarack bogs, and beaver wetlands.  The common features of these 
habitats are patches of dense herbaceous growth and shrubs, as well as 
scattered trees within the territory and, often, a forested perimeter.  This 
species is a neotropical migrant, and is declining in the northeastern U.S., 
due to loss of habitat and competition and hybridization with blue-winged 
warblers (MNHESP 2008b).  Suitable habitat conditions for this species are 
likely to occur in some portions of the transmission corridors, and golden-
winged warblers may be present in these locations.  There are no known 
occurrences of this species in the project area, based on the records 
contained MNHESP’s database (MNHESP 2009b). 

New Hampshire threatened and Massachusetts endangered peregrine 
falcons (Falco peregrinus) were removed from the list of species protected by 
the federal Endangered Species Act in 1999 (MNHESP 2007).  This crow-
sized raptor hunts other birds on the wing, nesting on high cliffs in natural 
settings and on tall buildings and bridges on urban settings.  The nest 
consists of a simple, unlined scrap on a ledge.  There is no suitable nesting 
habitat on or around the Seabrook Station site or the transmission corridors.  
However, peregrines range widely while hunting, and may be found anywhere 
there are birds to hunt.  Coastal areas with large concentrations of smaller-
sized seabirds provide excellent hunting opportunities (MNHESP 2007).  
Seabrook Station and portions of the transmission corridors are located well 
within the hunting range of known nests of this species.  Birds from known 
nests in Portsmouth and Manchester New Hampshire, and Boston, Lawrence, 
and Lowell, Massachusetts, may hunt within the project area. 

Massachusetts threatened purple needlegrass (Aristida purpurascens), a 
medium-sized herb with long, sharp-pointed seeds, occurs in sandplain and 
heathland habitats, and transmission line corridors are specifically noted to 
provide potential habitat (Magee and Ahles 2007).  Suitable habitat conditions 
may occur in some portions of the transmission line corridors, and this 
species may occur in those habitats.  There are no known occurrences of this 
species in the project area, based on the records contained in MNHESP’s 
database (MNHESP 2009b). 

Massachusetts endangered Eaton’s beggar-ticks (Bidens eatonii) is an 
herbaceous plant with simple leaves that is found exclusively in wetlands 
associated with estuaries (Magee and Ahles 2007).  Suitable habitat 
conditions may occur where the transmission corridor crosses tidally influence 
portions of the Merrimack River, and this species may occur in those habitats.  
There are no known occurrences of this species in the project area, based on 
the records contained in MNHESP’s data base (MNHESP 2009b). 

The New Hampshire endangered hairy-fruited sedge (Carex trichocarpa) may 
form monotypic stands of medium height.  It occurs in wet meadows and 



Appendix E – Environmental Report 
Section 2.5 Threatened and Endangered Species 

Seabrook Station Unit 1 Page 2-35 
License Renewal Application  

marshes (Magee and Ahles 2007).  Suitable habitat conditions may occur in 
some portions of the transmission corridors, and this species may occur in 
those habitats.  There are no known occurrences of this species in the project 
area, based on the records contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire endangered inflated sedge (Carex bullata) bears spikes 
of seeds in swollen sacks.  It occurs in wooded swamps, bogs, and wet 
meadows (Magee and Ahles 2007).  Suitable habitat conditions may occur in 
some portions of the transmission corridors, and this species may occur in 
those habitats.  There are no known occurrences of this species in the project 
area, based on the records contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire endangered Walter's sedge (Carex striata var. brevis) 
occurs along pond margins (Magee and Ahles 2007).  Suitable habitat 
conditions may occur in some portions of the transmission corridors, and this 
species may occur in those habitats.  There are no known occurrences of this 
species in the project area, based on the records contained in NHNHB’s 
database (NHNHB 2009). 

The Massachusetts endangered Parker’s pipewort (Ericaulon parkeri) is an 
herbaceous plant of tidal flats and shallow waters (Magee and Ahles 2007).  
Suitable habitat conditions may occur where the transmission corridor 
crosses tidally influence portions of the Merrimack River, and this species 
may occur in those habitats.  There are no known occurrences of this species 
in the project area, based on the records contained in MNHESP’s data base 
(MNHESP 2009b). 

The New Hampshire threatened hackberry (Celtis occidentalis), a tree when 
full grown, occurs in rich, moist to dry woods, and on sand barrens (Magee 
and Ahles 2007).  Suitable habitat conditions may occur in some portions of 
the transmission line corridors, and this species may occur in those habitats.  
There are no known occurrences of this species in the project area, based on 
the records contained in NHNHB’s database (NHNHB 2009). 

The Massachusetts threatened Engelmann's umbrella-sedge (Cyperus 
engelmannii) grows to medium heights and occurs in wet areas, especially 
pond margins, which vary from open to wooded (Magee and Ahles 2007).  
Suitable habitat conditions may occur in some portions of the transmission 
line corridors, and this species may occur in those habitats.  There are no 
known occurrences of this species in the project area, based on the records 
contained in NHNHB’s database (NHNHB 2009).   

The New Hampshire threatened dwarf huckleberry (Gaylussacia dumosa) is a 
low shrub, and occurs in bogs and barrens (Magee and Ahles 2007).  
Suitable habitat conditions may occur in some portions of the transmission 
line corridors, and this species may occur in those habitats.  There are no 
known occurrences of this species in the project area, based on the records 
contained in NHNHB’s database (NHNHB 2009).   



Appendix E – Environmental Report 
Section 2.5 Threatened and Endangered Species 

Seabrook Station Unit 1 Page 2-36 
License Renewal Application  

The New Hampshire threatened fringed gentian (Gentianopsis crinita), a 
small herb that only becomes conspicuous when its blue blossoms appear, 
occurs in wet meadows, woods, and along stream borders (Magee and Ahles 
2007).  Suitable habitat conditions may occur in some portions of the 
transmission line corridors, and this species may occur in those habitats.  
There are no known occurrences of this species in the project area, based on 
the records contained in NHNHB’s database (NHNHB 2009).   

The New Hampshire endangered featherfoil (Hottonia inflata), an annual 
herbaceous plant, occurs along the edges of ponds, pools, and ditches 
(Magee and Ahles 2007).  Suitable habitat conditions may occur in some 
portions of the transmission corridors, and this species may occur in those 
habitats.  There are no known occurrences of this species in the project area, 
based on the records contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire endangered long-leaved bluets (Houstonia longifolia) is 
a small sparsely flowered herb with scanty foliage that occurs in fields and 
open woods (Magee and Ahles 2007).  Suitable habitat conditions may occur 
in some portions of the transmission corridors, and this species may occur in 
those habitats.  There are no known occurrences of this species in the project 
area, based on the records contained in NHNHB’s database (NHNHB 2009).  

The New Hampshire endangered hairy stargrass (Hypoxis hirsuta) is a small 
herb with shiny yellow flowers.  It occurs in fields and open woods (Magee 
and Ahles 2007).  Suitable habitat conditions may occur in some portions of 
the transmission corridors, and this species may occur in those habitats.  
There are no known occurrences of this species in the project area, based on 
the records contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire threatened slender blue flag (Iris prismatica) occurs in 
wet meadows, ponds, bogs and wooded swamps in micro sites where 
herbaceous vegetation is relatively sparse (Magee and Ahles 2007).  Suitable 
habitat conditions may occur in some portions of the transmission line 
corridors, and this species may occur in those habitats.  There are no known 
occurrences of this species in the project area, based on the records 
contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire endangered slender bush-clover (Lespedeza virginica) a 
spindly, medium-sized herb, occurs in dry open woods and barrens (Magee 
and Ahles 2007).  Suitable habitat conditions may occur in some portions of 
the transmission corridors, and this species may occur in those habitats.  
There are no known occurrences of this species in the project area, based on 
the records contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire endangered Northern blazing star (Liatris scariosa var. 
novae-angliae), an herb that bears pinkish-purple blossoms in late summer, 
occurs in open woods clearings and barrens on sandy soils (Magee and 
Ahles 2007).  Suitable habitat conditions may occur in some portions of the 
transmission corridors, and this species may occur in those habitats.  There 
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are no known occurrences of this species in the project area, based on the 
records contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire threatened pale green orchid (Platanthera flava var. 
herbiola) is a small orchid associated with relatively open spots in wet 
meadows, woods, and floodplains (Magee and Ahles 2007).  Suitable habitat 
conditions may occur in some portions of the transmission line corridors, and 
this species may occur in those habitats.  There are no known occurrences of 
this species in the project area, based on the records contained in NHNHB’s 
database (NHNHB 2009).  

The New Hampshire endangered American plum (Prunus americana), a 
shrub-sized woody plant, occurs in most woods and woodland edges, stream 
sides, and roadsides (Magee and Ahles 2007).  Suitable habitat conditions 
may occur in some portions of the transmission corridors, and this species 
may occur in those habitats.  There are no known occurrences of this species 
in the project area, based on the records contained in NHNHB’s database 
(NHNHB 2009).  

The Massachusetts endangered estuary arrowhead (Sagittaria montevidensis 
ssp.) is an aquatic plant that prefers the margins of brackish ponds, estuaries 
and tidewater marshes (Magee and Ahles 2007).  Suitable habitat conditions 
may occur where the transmission corridor crosses tidally influenced portions 
of the Merrimack River, and this species may occur in those habitats.  There 
are no known occurrences of this species in the project area, based on the 
records contained in MNHESP’s data base (MNHESP 2009b). 

The New Hampshire threatened large bur-reed (Sparganium eurycarpum), 
named for its broad, flat blades and spiky, globose seed-heads, occurs in 
marshes, mudflats, and shallow waters (Magee and Ahles 2007).  Suitable 
habitat conditions may occur in some portions of the transmission line 
corridors, and this species may occur in those habitats.  There are no known 
occurrences of this species in the project area, based on the records 
contained in NHNHB’s database (NHNHB 2009). 

The New Hampshire threatened sand dropseed (Sporobolus cryptandrus), an 
herbaceous plant with a low, sprawling habit, occurs in dry sandy fields, on 
shorelines, and in waste places (Magee and Ahles 2007).  Suitable habitat 
conditions may occur in some portions of the transmission line corridors, and 
this species may occur in those habitats.  There are no known occurrences of 
this species in the project area, based on the records contained in NHNHB’s 
database (NHNHB 2009). 

The New Hampshire endangered orange horse-gentian (Triosteum 
aurantiacum), a low, broad-leaved herb, occurs in woods and thickets (Magee 
and Ahles 2007).  Suitable habitat conditions may occur in some portions of 
the transmission corridors, and this species may occur in those habitats.  
There are no known occurrences of this species in the project area, based on 
the records contained in NHNHB’s database (NHNHB 2009). 
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The New Hampshire threatened bird's-foot violet (Viola pedata), a small herb 
with pale lavender flowers and deeply lobed leaves, occurs in dry sandy 
fields, open woods, and barrens (Magee and Ahles 2007).  Suitable habitat 
conditions may occur in some portions of the transmission line corridors, and 
this species may occur in those habitats.  There are no known occurrences of 
this species in the project area, based on the records contained in NHNHB’s 
database (NHNHB 2009).   

The Massachusetts endangered coppery emerald (Somatochlora georgiana) 
is a large dragonfly, which is brownish in color. It is a strong flier that rarely 
perches.  In Massachusetts, if has been observed breeding in a small, 
sluggish stream flowing through a white cedar swamp, but is most often 
encountered away from breeding habitats, in open habitats such as forest 
clearings and dirt roads, feeding in swarms with other species of this genus 
(MNHESP 2008c).  MNHESP records indicate that this species has been 
recorded in the vicinity of the transmission corridor in the towns of West 
Newbury, MA (MNHESP 2009b); however MNHESP does not divulge the 
precise locations of species records for non-project specific inquiries. 

The Massachusetts threatened arrow clubtail (Stylurus spiniceps) is a large 
dragonfly with yellow to green markings on a brown body and bright green 
eyes.  It breeds in medium to large, swift flowing rivers with sandy bottoms, 
and occasionally in lakes.  Adults hunt primarily in riparian habitats and 
adjacent uplands (MNHESP 2008d).  MNHESP records indicate that this 
species has been recorded in the vicinity of the transmission corridor in the 
towns of West Newbury, MA (MNHESP 2009b); however MNHESP does not 
divulge the precise locations of species records for non-project specific 
inquiries. 
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Table 2.5-1 Threatened and Endangered Species Recorded in the Counties 
Associated with the Seabrook Station and Transmission Lines 

Species Common Name 
Federal 
Statusa 

State 
Statusa Counties 

Fish 

Acipenser brevirostrum Shortnose sturgeon FE NHE 
MAE 

Rockingham, NH 
Essex, MA 

Acipenser oxyrynchus Atlantic sturgeon --- MAE Rockingham, NH 
Essex, MA 

Reptiles 

Caretta caretta Loggerhead turtle FT MAT Atlantic Ocean 

Chelonia mydas Green turtle FT MAT Atlantic Ocean 

Eretmochelys imbricata Hawksbill turtle FE MAE Atlantic Ocean 

Lepidochelys kempii Kemp's ridley turtle FE MAE Atlantic Ocean 

Dermochelys coriaceae Leatherback turtle FE MAE Atlantic Ocean 

Emydoidea blandingii Blanding’s turtle --- NHE 
MAE 

Hillsborough, NH 
Rockingham, NH 
Essex, MA 
Middlesex, MA 

Heterodon platirhinos Eastern hognose snake --- NHE Rockingham, NH 

Clemmys guttata Spotted turtle --- NHT Hillsborough, NH  
Rockingham, NH 

Coluber constrictor Black racer --- NHT Rockingham, NH 

Mammals 

Sylvilagus transitionalis New England cottontail --- NHE Hillsborough, NH  
Rockingham, NH 

Birds 

Charadrius melodus Piping plover FT NHE 
MAE 

Rockingham, NH  
Essex, MA 

Sterna dougallii Roseate tern FE NHE 
MAE 

Rockingham, NH 

Haliaeetus leucocephalus Bald eagle --- NHT 
MAE 

Rockingham, NH 
Essex, MA 

Falco peregrinus Peregrine falcon --- NHT 
MAE 

Rockingham, NH 
Essex, MA 

Vermivora chrysoptera Golden-winged warbler --- MAE Essex, MA 

Plants 

Isotria meleoloides Small-whorled pogonia FT NHT 
MAE 

Hillsborough, NH 
Rockingham, NH 
Essex, MA 
Middlesex, MA 

Aristida purpurascens Purple needlegrass --- MAT Essex, MA 
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Table 2.5-1  Threatened and Endangered Species Recorded in the Counties 
Associated with the Seabrook Station and Transmission Lines 
(Continued) 

Species Common Name 
Federal 
Statusa 

State 
Statusa Counties 

Bidens eatonii Eaton’s beggar-ticks --- MAE Essex, MA 

Carex bullata Inflated sedge --- NHE Hillsborough, NH 

Carex striata var. brevis Walter's sedge --- NHE Rockingham, NH 

Carex trichocarpa Hairy-fruited sedge --- NHE Rockingham, NH 

Celtis occidentalis Hackberry --- NHT Rockingham, NH 

Cyperus engelmannii Engelmann's umbrella-
sedge 

--- MAT Essex, MA 

Ericaulon parkeri Parker’s pipewort --- MAE Essex, MA 

Gaylussacia dumosa Dwarf huckleberry --- NHT 
Hillsborough, NH  
Rockingham, NH 

Gentianopsis crinita Fringed gentian --- NHT Rockingham, NH 

Hottonia inflata Featherfoil --- NHE Rockingham, NH 

Houstonia longifolia Long-leaved bluets --- NHE Rockingham, NH 

Hypoxis hirsuta Hairy stargrass --- NHE Hillsborough, NH 

Iris prismatica Slender blue flag --- NHT Rockingham, NH  

Lespedeza virginica Slender bush-clover --- NHE Hillsborough, NH 

Liatris scariosa var. novae-
angliae Northern blazing star --- NHE Rockingham, NH 

Platanthera flava var. herbiola Pale green orchid --- NHT Rockingham, NH 

Prunus americana American plum --- NHE Rockingham, NH 

Sagittaria montevidensis ssp. Estuary arrowhead --- MAE Essex, MA 

Sparganium eurycarpum Large bur-reed --- NHT Rockingham, NH  

Sporobolus cryptandrus Sand dropseed --- NHT Rockingham, NH 

Triosteum aurantiacum Orange horse-gentian --- NHE Rockingham, NH 

Viola pedata Bird's-foot violet --- NHT 
Hillsborough, NH 
Rockingham, NH 

Invertebrates (Dragonflies) 

Somatochlora georgiana Coppery emerald --- MAE Essex, MA 

Stylurus spiniceps Arrow clubtail --- MAT Essex, MA 

a. FE = Federal Endangered, FT = Federal Threatened, NHE = New Hampshire Endangered, NHT = New 
Hampshire Threatened, MAE = Massachusetts Endangered, MAT = Massachusetts Threatened 

Source: USFWS 2008a, USFWS 2008b, NMFS 2009c, NMFS 2009d; NMFS 2009e, NHNHB 2008, NHNHB 2009, 
MNHESP 2008a, MNHESP 2009b, and MNHESP 2009c. 
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2.6 DEMOGRAPHY 

2.6.1 REGIONAL DEMOGRAPHY 

The Generic Environmental Impact Statement for License Renewal of Nuclear 
Plants (GEIS) presents a population characterization method that is based on 
two factors:  “sparseness” and “proximity” (NRC 1996e).  Sparseness 
measures population density and city size within 20 miles of a site and 
categorizes the demographic information as follows: 

Demographic Categories Based on Sparseness 

  Category 

Most sparse 1. Less than 40 persons per square mile and no community 
with 25,000 or more persons within 20 miles 

 2. 40 to 60 persons per square mile and no community with 
25,000 or more persons within 20 miles 

 3. 60 to 120 persons per square mile or less than 60 
persons per square mile with at least one community with 
25,000 or more persons within 20 miles 

Least sparse 4. Greater than or equal to 120 persons per square mile 
within 20 miles 

Source:  NRC 1996e. 

 

Proximity measures population density and city size within 50 miles and 
categorizes the demographic information as follows: 

 

Demographic Categories Based on Proximity 

  Category 

Not in close proximity 1. No city with 100,000 or more persons and less than 50 
persons per square mile within 50 miles 

 2. No city with 100,000 or more persons and between 50 
and 190 persons per square mile within 50 miles 

 3. One or more cities with 100,000 or more persons and 
less than 190 persons per square mile within 50 miles 

In close proximity 4. Greater than or equal to 190 persons per square mile 
within 50 miles 

Source:  NRC 1996e. 

The GEIS then uses the following matrix to rank the population category as 
low, medium, or high. 
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GEIS Sparseness and Proximity Matrix 

Proximity 
S

pa
rs

en
es

s 

 1 2 3 4 

1 1.1 1.2 1.3 1.4 

2 2.1 2.2 2.3 2.4 

3 3.1 3.2 3.3 3.4 

4 4.1 4.2 4.3 4.4 

 

     

Low 
Population 

Area 

Medium 
Population 

Area 

High 
Population 

Area 
Source:  NRC 1996e. 

 

NextEra Energy Seabrook used 2000 census data from the U.S. Census 
Bureau (USCB) (Tetra Tech 2009a) and geographic information system 
software (ArcGIS®) to determine most demographic characteristics in the 
Seabrook Station vicinity.  NextEra Energy Seabrook estimated that 
448,637 people live within 20 miles of Seabrook Station, for a population 
density of 535 persons per square mile (Tetra Tech 2009a).  Applying the 
GEIS sparseness criteria, the 20-mile population falls into the least sparse 
category, Category 4 (greater than or equal to 120 persons per square mile 
within 20 miles). 

To calculate the proximity measure, NextEra Energy Seabrook estimated that 
4,157,215 people live within 50 miles of Seabrook Station, for a population 
density of 887 persons per square mile (Tetra Tech 2009a).  Applying the 
GEIS proximity measures, the 50-mile population is classified as Category 4 
(greater than or equal to 190 persons per square mile).  Therefore, according 
to the GEIS sparseness and proximity matrix, Seabrook Station with a 
sparseness rank of 4 and a proximity rank of 4 (a score of 4.4) is in a high 
population area. 

Seabrook Station is in the Town of Seabrook, New Hampshire which  had a 
year 2000 population of 7,934 (USCB 2000a).  Boston, Massachusetts 
(41 miles south-southwest), Lowell, Massachusetts (29 miles west-
southwest), Cambridge, Massachusetts (38 miles south-southwest) and 
Manchester, New Hampshire (31 miles west-northwest), are the largest 
population centers within the 50-mile radius, with 2000 populations of  
589,141; 105,167; 101,355; and 107,006, respectively (USCB 2000b). 

All or parts of 15 counties and sections of two Metropolitan Statistical Areas 
(MSAs) and two Micropolitan Statistical Areas (MiSAs) are within 50 miles of 
the Seabrook Station (Figure 2.1-2).  The MSAs are Boston-Cambridge-
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Quincy, Massachusetts - New Hampshire, and Portland-South Portland, 
Maine, and the MiSAs are Concord, New Hampshire, and Laconia, New 
Hampshire (USCB 2007d). 

Seabrook Station is in the Boston-Cambridge-Quincy MSA.  Between 1990 
and 200, the population of the Boston-Cambridge-Quincy, Massachusetts - 
New Hampshire MSA increased from 4,133,895 to 4,391,344, an increase of 
6.2 percent.  During the same decade, the population of the Portland-South 
Portland, Maine MSA increased from 441,257 to 487,568, an increase of 
10.5 percent, the population of the Concord, New Hampshire MiSA increased 
from 120,005 to 136,225, an increase of 13.5 percent, and the population of 
the Laconia, New Hampshire MiSA increased from 49,216 to 56,325, an 
increase of 14.4 percent (Table 2.6-1; USCB 2003). 

Because approximately 67 percent of the employees at Seabrook Station 
reside in Rockingham or Strafford Counties, New Hampshire (Table 2.6-2), 
these counties have the greatest potential to be socioeconomically affected 
by license renewal at Seabrook Station.  Table 2.6-3 shows population 
estimates and decennial growth rates for these two counties.  Growth rates 
for New Hampshire are provided for comparison.   

From 1980 to 1990, New Hampshire, and Rockingham and Strafford 
Counties, all had positive population growth rates.  From 1990 to 2000, 
Rockingham County’s population growth (12.8 percent) was slightly higher 
than both New Hampshire’s (11.4 percent) and Strafford County’s 
(7.6 percent).   

2.6.2 MINORITY AND LOW-INCOME POPULATIONS 

The NRC performed environmental justice analyses for previous license 
renewal applications and concluded that a 50-mile radius (Figure 2.1-2) could 
reasonably be expected to contain potential environmental impact sites and 
that the state was appropriate as the geographic area for comparative 
analysis.  NextEra Energy Seabrook has adopted these parameters for 
quantifying the minority and low-income populations that may be affected by 
Seabrook Station operations. 

NextEra Energy Seabrook used 2000 census data from the USCB with 
ArcGIS® to determine the minority characteristics by block group.  If any part 
of a block group was located within 50 miles of Seabrook Station, then 
NextEra Energy Seabrook included that entire block group in the analysis.  
The 50-mile radius includes 3,282 block groups (Table 2.6-4). 

2.6.2.1 Minority Populations 

The NRC’s Procedural Guidance for Preparing Environmental Assessments 
and Considering Environmental Issues defines a “minority” population as:  
American Indian or Alaskan Native, Asian, Native Hawaiian or other Pacific 
Islander, Black Races, and Hispanic Ethnicity (NRC 2004b).  Additionally, the 
NRC’s guidance requires that: 
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(1) all other single minorities are to be treated as one population and 
analyzed;  

(2) multi-racial populations are to be analyzed; and  

(3) the aggregate of all minority populations is to be treated as one 
population and analyzed.  The guidance indicates that a minority 
population exists if either of the following two conditions exists: 

- The minority population in the census block group or environmental 
impact site exceeds 50 percent. 

- The minority population percentage of the environmental impact area 
is significantly greater (typically at least 20 percentage points) than 
the minority population percentage in the geographic area chosen for 
comparative analysis. 

For each of the 3,282 block groups within the 50-mile radius, NextEra Energy 
Seabrook calculated the percent of the block group’s population represented 
by each minority.  If any block group minority percentage exceeded 
50 percent, then the block group was identified as containing a minority 
population.  NextEra Energy Seabrook selected New Hampshire, Maine, and 
Massachusetts, depending on which state the block groups fell within, as the 
geographic areas for comparative analysis for block groups located within the 
50-mile radius, and calculated the percentages of each minority category 
within each state (Table 2.6-4).  If any block group percentage exceeded the 
corresponding state percentage by more than 20 percent, then a significant 
minority population was determined to exist. 

Table 2.6-4 presents the number of block groups in each county in the 
50-mile radius that exceed the threshold for minority populations.  Figures 
2.6-1 through 2.6-6 display the minority block groups within the 50-mile 
radius. 

Two hundred and seventeen block groups within the 50-mile radius have 
black races populations that meet the NRC criteria for a minority population.  
These block groups, shown in Figure 2.6-1, are concentrated in Boston, more 
than 40 miles from the Seabrook Station site.   

Sixty-eight block groups within the 50-mile radius have Asian populations that 
meet the NRC criteria for a minority population.  The majority of the block 
groups are more than 30 miles away, around the Boston and Lowell urban 
areas, as shown in Figure 2.6-2.   

One block group within the 50-mile radius has a Native Hawaiian or Other 
Pacific Islander population that meets the NRC criteria for a minority 
population.  This block group is shown in Figure 2.6-3.   

One hundred and seven block groups within the 50-mile radius are 
designated as Other Race populations that meet the NRC criteria for a 
minority population.  These block groups are shown in Figure 2.6-4.   
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Four hundred and eighty-three block groups within the 50-mile radius have 
Aggregate Minority populations that meet the NRC criteria for a minority 
population.  These block groups are shown in Figure 2.6-5.   

Two hundred and nineteen block groups within the 50-mile radius have 
Hispanic Ethnicity populations that meet the NRC criteria for a minority 
population.  These block groups, shown in Figure 2.6-6, are located primarily 
in the Chelsea, Fort Devens, Haverhill, Lawrence, Lowell, Lynn, and Boston 
urban areas.  The closest block groups are approximately 14 miles from 
Seabrook Station, within the Haverhill urban area.  

No block groups, within the 50-mile radius, have American Indian or Alaskan 
Native populations or Multi-Racial populations that meet the NRC criteria for a 
minority population.  

2.6.2.2 Low-Income Populations 

The NRC’s guidance defines low-income population based on statistical 
poverty thresholds (NRC 2004b) if either of the following two conditions is 
met: 

• The low-income population in the census block group or the environmental 
impact site exceeds 50 percent. 

• The percentage of households below the poverty level in an environmental 
impact area is significantly greater (typically at least 20 percentage points) 
than the low-income population percentage in the geographic area chosen 
for comparative analysis. 

NextEra Energy Seabrook divided the number of USCB low-income 
households in each block group by the total households for that block group 
to obtain the percentage of low-income households per block group.  
Table 2.6-4 and Figure 2.6-7 illustrate the low-income block groups in the 
50-mile radius, based on the NRC’s criteria.  One hundred eighty block 
groups within the 50-mile radius meet the NRC’s criteria for low-income 
households.  
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Table 2.6-1 Population and Growth Rates for Surrounding Metropolitan and Micropolitan Statistical Areas 

 
Boston-Cambridge-
Quincy, MA-NH MSA 

Portland-South Portland,  
ME MSA Concord, NH MiSA Laconia, NH MiSA 

 Population  
Percent 
Growth Population 

Percent 
Growth Population 

Percent 
Growth Population 

Percent 
Growth 

1990a 4,133,895 N/A 441,257 N/A 120,005 N/A 49,216 N/A 

2000a 4,391,344 6.2 487,568 10.5 136,225 13.5 56,325 14.4 

2007 4,482,857b 2.1 513,102b 5.2 148,274c 8.8 61,048c 8.4 
a USCB 2003 
b USCB 2008c 
c  USCB 2008b  
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Table 2.6-2 Residential Distribution of Seabrook Station Employees, 
September, 2008 

County and State of Residence 
Number of 
Employees 

Percent of  
Total 

Androscoggin, ME 2 0.18 

Aroostook, ME 1 0.09 

Belknap, NH 11 1.01 

Berkshire, MA 1 0.09 

Bristol, MA 1 0.09 

Carroll, NH 4 0.37 

Cheshire, NH 2 0.18 

Coos, NH 1 0.09 

Cumberland, ME 12 1.10 

Essex, MA 85 7.78 

Franklin, MA 1 0.09 

Grafton, NH 2 0.18 

Hampden, MA 1 0.09 

Hillsborough, NH 39 3.57 

Kennebec, ME 10 0.91 

Lincoln, ME 5 0.46 

Merrimack, NH 26 2.38 

Middlesex, MA 27 2.47 

Norfolk, MA 2 0.18 

Oxford, ME 1 0.09 

Penobscot, ME 3 0.27 

Plymouth, MA 1 0.09 

Providence, RI 1 0.09 

Rockingham, NH 516 47.21 

Sagadahoc, ME 4 0.37 

Strafford, NH 219 20.04 

Suffolk, MA 4 0.37 

Worcester, MA 9 0.82 

York, ME 102 9.33 

Total 1093 100 

Shading indicates a county within the socioeconomic region of interest. 



Appendix E – Environmental Report 
Section 2.6 Demography 

Seabrook Station Unit 1                                                                                                      Page 2-48
License Renewal Application  

Table 2.6-3 Decennial Populations and Growth Rates for New Hampshire 
Counties with the Most Seabrook Station Employees, and for 
New Hampshire 

  Rockingham Strafford New Hampshire 

 Population 
Percent 
Growth Population 

Percent 
Growth Population 

Percent 
Growth 

1970a 138,951 N/A 70,431 N/A 737,681 N/A 

1980a 190,345 37.0 85,408 21.3 920,610 24.8 

1990a 245,845 29.1 104,233 22.0 1,109,252 20.4 

2000b 277,359 12.8 112,233 7.6 1,235,786 11.4 

2007c 296,543 6.9 121,581 8.3 1,315,828 6.5 
a USCB 1995 
b USCB 2000c 
c USCB 2007e 
NA = Not applicable 
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Table 2.6-4 Block Groups within 50 Miles of Seabrook Station with Minority or Low-Income Populations 

State County 
County 
Number 

Number 
of Block 
Groups Black 

American 
Indian or 
Alaskan 
Native Asian 

Native 
Hawaiian 
or Other 
Pacific 

Islander 

Some 
Other 
Race 

Multi-
Racial Aggregate Hispanic 

Low-
Income 
House-
holds 

Maine York 31 132 0 0 0 0 0 0 0 0 2 

Massachusetts Essex 9 544 1 0 0 0 54 0 83 88 31 

Massachusetts Middlesex 17 1054 15 0 27 0 0 0 81 17 18 

Massachusetts Norfolk 21 297 4 0 13 0 0 0 12 0 2 

Massachusetts Plymouth 23 38 0 0 0 0 0 0 0 0 0 

Massachusetts Suffolk 25 631 196 0 28 1 51 0 304 106 115 

Massachusetts Worcester 27 15 1 0 0 0 0 0 1 1 0 

New Hampshire Belknap 1 16 0 0 0 0 0 0 0 0 0 

New Hampshire Carroll 3 7 0 0 0 0 0 0 0 0 0 

New Hampshire Hillsborough 11 242 0 0 0 0 2 0 2 7 7 

New Hampshire Merrimack 13 66 0 0 0 0 0 0 0 0 0 

New Hampshire Rockingham 15 166 0 0 0 0 0 0 0 0 1 

New Hampshire Stafford 17 74 0 0 0 0 0 0 0 0 4 

  Totals: 3282 217 0 68 1 107 0 483 219 180 

Maine Percentages 0.53 0.56 0.71 0.03 0.23 0.99 3.05 0.73 11.5 

Massachusetts Percentages 5.41 0.24 3.75 0.04 3.73 2.3 15.46 6.75 9.79 

New Hampshire Percentages 0.73 0.24 1.29 0.03 0.6 1.07 3.96 1.66 6.85 

Highlighted counties are completely contained within the 50-mile radius. 
Table entries denote numbers of census block groups, except on lines indicated as “percentages”. 
Source:  Tetra Tech 2009a 
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2.7 TAXES 

The owners of Seabrook Station pay annual property taxes to seven taxing 
entities:  Seabrook (town), East Kingston (town), Kingston (town), Hampton 
(town), Hampton Falls (town), Newington (town), and New Hampshire (state).  
East Kingston, Kingston, Hampton, Hampton Falls, and Newington will not be 
included in this analysis because the Station’s 2008 tax payments to these 
towns were minimal compared to these towns’ net tax commitments1

From 2003 through 2008, the Town of Seabrook’s net tax commitments were 
between $23.2 and $32.0 million annually (Table 2.7-2).  Each year, the Town 
of Seabrook collects these taxes, retains a portion for operations, and 
disburses the remainder to the local school system, Rockingham County, and 
the state of New Hampshire (NHDRA 2008a).  For the years 2003 through 
2008, Seabrook Station’s property taxes represented 29.6 to 42.5 percent of 
the Town of Seabrook’s net tax commitment (Table 2.7-2). 

 
(Table 2.7-1).  Therefore, the focus of this analysis will be on the remaining 
two entities:  the Town of Seabrook and the State of New Hampshire. 

Each year, utilities in the state of New Hampshire pay a “Utility Property Tax”, 
pursuant to state statute RSA 83-F (NHDRA Undated).  The majority, if not 
all, of the Utility Property Tax revenues are added to the state’s Education 
Trust Fund.  The Property Appraisal Division of the New Hampshire 
Department of Revenue Administration (NHDRA) appraises the utility 
property for this tax.  The rate is $6.60 per $1,000 of utility property value 
(NHDRA Undated).  From 2003 through 2008, the NHDRA collected between 
$282 and $384 million annually in Education Trust Fund revenues 
(Table 2.7-3).  For the years 2003 through 2008, Seabrook Station’s utility 
property taxes have represented 1.2 to 2.0 percent of the state’s Education 
Trust Fund revenues (Table 2.7-3). 

The State of New Hampshire’s electric utility industry is deregulated (see 
Chapter 7) and this is not expected to change.  Therefore, Seabrook Station’s 
property taxes are expected to continue to be primarily based on the tax rate 
and the market value of the station property over the license renewal period. 

                                            

1 A “net tax commitment” is a taxing entity’s levy or tax bill.  In New Hampshire, property tax collections must 
be within one-half of a percent of the net tax commitment. 
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Table 2.7-1 Seabrook Station Tax Payments Compared with East Kingston, 
Kingston, Hampton, Hampton Falls, and Newington Net Tax 
Commitments, 2008 

 

Town 

Seabrook 
Property Tax 
Payments ($) 

Net Tax 
Commitment for 

the Towns ($) 

Seabrook Payments as 
Percent of Town’s Net 

Tax Commitment 

East Kingston 3,139 6,652,787 <1% 

Hampton 504,455 49,175,832  1% 

Hampton Falls 72,149 7,804,082 <1% 

Kingston 870 14,501,267 <1% 

Newington 649 6,685,711 <1% 

Source: NextEra 2009d; NHDRA 2009a 
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Table 2.7-2 Town of Seabrook Tax Information 

Year 

Seabrook Property 
Tax Payments  

($) 

Town of Seabrook’s 
Net Tax Commitment 

($) 

Seabrook Payments as 
Percent of Town’s Net 

Tax Commitment 

2003 9,734,012 25,972,265 37.5% 

2004 7,809,505 23,225,879 33.6% 

2005 7,439,760 25,169,483 29.6% 

2006 9,103,912 26,966,949 33.8% 

2007 9,709,631 28,722,320 33.8% 

2008 13,589,935 32,002,616 42.5% 

Sources:  NextEra 2009d; NHDRA 2008b 
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Table 2.7-3 New Hampshire Department of Revenue Administration 
Education Trust Fund Utility Property Tax Information 

Year 

Seabrook Property 
Tax Payments  

($) 

NHDRA Education 
Trust Fund Revenues 

($) 

Seabrook Payments 
as Percent of NHDRA 
Education Trust Fund 

Revenues 

2003 3,616,741 282,495,534 1.3 

2004 3,988,828 289,071,911 1.4 

2005 4,009,624 304,732,913 1.3 

2006 4,277,710 360,775,854 1.2 

2007 5,809,354 383,781,559 1.5 

2008 7,649,709 380,267,108 2.0 

Sources: NHDRA 2008b; NHDRA 2009b; and NHDRA 2009c 

 



Appendix E – Environmental Report 
Section 2.8 Land Use 

Seabrook Station Unit 1 Page 2-61 
License Renewal Application 

2.8 LAND USE 

This section focuses on Rockingham County and, more specifically, the Town 
of Seabrook because Seabrook Station owners pay the majority of their 
property taxes to the Town of Seabrook (Section 2.7). 

Rockingham County 

Rockingham County is located in southeast New Hampshire along the 
Atlantic Ocean.  It is bounded by Maine to the northeast, Strafford County to 
the north, Merrimack County to the northwest, Hillsborough County to the 
west, Massachusetts to the south, and the Atlantic Ocean to the east 
(Figure 2.1-2). 

Rockingham County encompasses 465,855 acres, including water and 
wetlands.  Table 2.8-1 presents the acreages of Rockingham County’s 
current land uses.  Figure 2.8-1 depicts the locations of the various land uses. 

Town of Seabrook 

The Town of Seabrook is in southeast Rockingham County, adjacent to the 
Atlantic Ocean.  It is bounded by Hampton Falls to the north, Kensington and 
South Hampton to the west, the Commonwealth of Massachusetts to the 
south, and the Atlantic Ocean to the east (Figure 2.1-2). 

The Town of Seabrook encompasses 5,978 acres, including water and 
wetlands (Town of Seabrook 2008a).  Table 2.8-2 presents the acreages of 
the Town of Seabrook’s land uses in 1974, 1990, and 2000.  As Table 2.8-2 
indicates, developed land increased by 669 acres from 1974 to 2000 and 
forested land decreased by 588 acres over the same period.  The other land 
uses remained relatively constant over the 26-year period.  In 2000, 
developed land was the largest land use (39.6 percent) in the town.  Water 
and wetlands comprised roughly a quarter of the town’s total area.  Forest 
land also comprised about a quarter of the town’s total area. 

Zoning maps developed by the Town of Seabrook indicate that the major land 
uses west of Interstate 95 are either rural or industrial (Town of Seabrook 
2008b; Town of Seabrook 2005).  Local planners want to encourage more 
industrial development in this area (Town of Seabrook 2008b).   

To the east of Interstate 95, the major land uses are residential, industrial, 
commercial, or conservation (Town of Seabrook 2008b; Town of Seabrook 
2005).  Most of the commercial development occurs along Lafayette Road 
(US Route 1), and Collins Street.  Planners want to direct future commercial 
development to Lafayette Road only.  Most of the residential areas are 
located east and west of the commercial areas along Lafayette Road and 
along the beachfront.  The conservation land includes the water and wetlands 
of the Hampton Harbor Estuary.  The industrial land is primarily located in and 
around the Seabrook Station site.  With the exception of Seabrook Station, 
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local planners want to gradually phase out most of the industrial development 
east of Interstate 95 (Town of Seabrook 2008b; Town of Seabrook 2005).   

The Town of Seabrook has several land management tools to guide 
development: the Seabrook Master Plan, the Seabrook Zoning Ordinance, 
and various regulations pertaining to floodplains, subdivisions, site plans, etc. 
(Town of Seabrook 2005).  Within the last 10 years, the Town of Seabrook 
updated its municipal water system.  This enabled the expansion of 
residential, commercial, and industrial development.  The town employs 
zoning to encourage growth in areas where public facilities, such as water 
and sewer systems, exist or are scheduled to be built and to promote the 
preservation of the town’s open spaces and natural vegetation (Town of 
Seabrook 2008b).  The town has no formal growth control measures (Town of 
Seabrook 2008b). 

The Master Plan indicates that the town’s major concerns for the future 
include compatibility of land uses, natural resource protection, cultural 
resource protection, affordable housing, pollution prevention, sewage 
disposal, conservation of agricultural land, open space, and forest land, and 
transportation management (Town of Seabrook 2008b). 
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Table 2.8-1 Rockingham County Land Use, 1998 

Land Use Acreage 
Percentage of  
Total Acreage 

Agriculture 16,318 3.5% 

Auxiliary Transportation 2,116 0.5% 

Farmsteads 255 0.1% 

Forested 296,535 63.7% 

Industrial/Commercial 10,274 2.2% 

Mixed Urban 2,550 0.5% 

Open 16,277 3.5% 

Railroads 348 0.1% 

Recreational 2,403 0.5% 

Residential 72,362 15.5% 

Roads 8,551 1.8% 

Water 22,827 4.9% 

Wetlands 15,039 3.2% 

Total 465,855 100.0% 

Source:  UNH 2003 
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Table 2.8-2 Town of Seabrook Land Use; 1974, 1990, and 2000 

Land Use 
1974 

Acreage 
Percentage 

of Total 
1990 

Acreage 
Percentage 

of Total 
2000 

Acreage 
Percentage 

of Total 

Roads and Rail 51 0.9% 60 1.0% 81 1.4% 

Developed 1,699 28.4% 2,156 36.1% 2,368 39.6% 

Forested 2,118 35.4% 1,731 29.0% 1,530 25.6% 

Wetlands 1,394 23.3% 1,375 23.0% 1,365 22.8% 

Water 320 5.4% 318 5.3% 318 5.3% 

Beaches 67 1.1% 67 1.1% 67 1.1% 

Open Space 329 5.5% 271 4.5% 249 4.2% 

Total 5,978 100.0% 5,978 100.0% 5,978 100.0% 

Source:  Town of Seabrook 2008b 
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Figure 2.8-1 Rockingham County Land Use Map
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2.9 SOCIAL SERVICES AND PUBLIC FACILITIES 

2.9.1 PUBLIC WATER SUPPLY 

Because Seabrook Station obtains all fresh water from the Town of Seabrook 
Water Department (Section 2.3) and most station employees reside in 
Rockingham and Strafford counties, the analysis of public water supply 
systems is limited to Rockingham and Strafford counties.  Tables 2.9.1-1 and 
2.9.1-2 present capacity data for the community public water suppliers in 
each county. 

In Rockingham County, there are eight major public water suppliers.  The 
largest of these is the Portsmouth Water Works, owned and operated by the 
City of Portsmouth, and serving a population of 33,000.  The Portsmouth 
Water Work’s service area includes consumers in the Towns of Portsmouth, 
Durham, Greenland, Madbury, New Castle, Newington, and Rye (Portsmouth 
2003). 

Portsmouth’s water supplies are drawn from both surface and groundwater.  
Surface water is supplied by the Bellamy Reservoir.  Groundwater is supplied 
by nine wells.  The City’s water distribution system includes approximately 
150 miles of pipe in two pressure zones.  The City also owns and operates six 
water distribution storage facilities.  A seventh facility is connected to the 
City’s system, but is owned and operated by the New Hampshire Air National 
Guard.  The total volume of all seven storage facilities is 11.51 million gallons 
(Portsmouth 2003). 

The City has developed and initiated the two-phase “Water System Master 
Plan”.  In the first phase, the City investigated its distribution and pumping 
systems and future water demand.  Results of this phase indicated that future 
demand may exceed supply and planners recommended distribution system 
improvements, such as water line upgrades and replacements, and 
conservation efforts to mitigate possible shortages. (Portsmouth 2003) 

In Phase 2, the City conducted a more in-depth assessment of future supply 
and demand and outlined actions that would need to be taken to ensure 
sufficient supply, production, and treatment capacity.  Recommended actions 
included construction of a new water treatment facility, new source 
development, pumping system upgrades, operational modifications to 
optimize combined use of groundwater and surface water, and operational 
changes to improve distribution system efficiency. (Portsmouth 2003) 

Seabrook Station obtains water from the Town of Seabrook Water 
Department.  Between 2003 and 2008, Seabrook Station obtained an 
average of 0.1 million gallons of water per day (MGD) from the Town of 
Seabrook Water Department.  As of 2009, the Town’s maximum permitted 
capacity is 2.5 MGD (Table 2.9.1-1).  The Town’s average daily use is 0.9 
MGD, including the amount consumed by Seabrook Station (Table 2.9.1-1). 
The Town of Seabrook’s water supply demand is projected to increase 
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through the year 2020.  Additional groundwater wells, surface water sources, 
and inter-municipal distribution systems are anticipated to meet the region’s 
water demands (Seabrook 2008a, Town of Seabrook 2008b).  

In Strafford County, there are four major public water suppliers.  The largest 
of these is the City of Dover Water Department, owned and operated by the 
City of Dover, and serving a population of 28,000 (Table 2.9.1-2).  The City’s 
water supply operations are funded by user fees (City of Dover 2000).  The 
City’s supply is from groundwater, although water is withdrawn from the 
Bellamy and Isinglass Rivers at certain times of the year to supplement the 
recharge of the Pudding Hill and Hoppers Aquifers.  The existing system 
consists of eight deep, gravel-packed wells, two water treatment plants, and a 
4-million-gallon storage tank (City of Dover 2000).  Currently, large system 
expansions are not planned, although new sources are being explored.  The 
primary focus is on system upgrades and on-going maintenance (City of 
Dover 2000). 

2.9.2 TRANSPORTATION 

The local road system is shown on Figure 2.1-1.  The major roadways in the 
area are Interstate 95 (I-95) which traverses north-south through the area 
west of the Town of Seabrook, US Route 1 (US 1), State Road 107 (SR 107), 
State Road 286 (SR 286), State Road 101 (SR 101), and State Road 88 
(SR 88).  I-95 becomes a toll road north of its intersection with SR 107 and is 
also known as Blue Star Memorial Highway.  US 1 traverses north-south 
through the Town of Seabrook and is also known as Lafayette Road in the 
town.  SR 107 enters the Town of Seabrook from the west and has 
intersections with I-95 and US 1.  SR 286 is an east-west connection along 
the southern end of the town linking I-95 with the coast.  SR 101 traverses 
east-west connecting the coast, through Hampton, to Manchester and is also 
known as Exeter-Hampton Expressway.  SR 88 is a northwest-southeast 
connection north of the Town of Seabrook linking US 1 with the Town of 
Exeter and is also known as Exeter Road.   

Seabrook Station has two active access roads, the North Access Road and 
the South Access Road.  These roads are owned by NextEra Energy 
Seabrook.  The North Access Road originates at US 1 and traverses directly 
east to the northern end of Seabrook Station.  This road provides a secondary 
egress from the site during peak traffic hours, and is opened for the additional 
traffic associated with refueling outages.  The South Access Road is the main 
access road to Seabrook Station.  The South Access Road connects with the 
intersection of US 1 and SR 107, west of the Station. 

Employees commuting to Seabrook Station from the north or south use I-95 
or US 1 to reach the area.  Those traveling on I-95 could exit at the SR 107 
interchange and continue on SR 107 to Seabrook Station’s South Access 
Road.  Travelers on US 1 would travel north or south to the intersection with 
SR 107 and then east on South Access Road.  Employees commuting to 
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Seabrook Station from the west could travel on SR 107 to reach the area and 
then continue on South Access Road to Seabrook Station where SR 107 
terminates into the access road.  Employees commuting from the Manchester 
or Exeter areas could travel east on SR 101 or southeast on SR 88 to 
connect with US 1.   

US 1 is heavily traveled and was characterized as Level of Service E and F2

                                            

2 Roadway traffic is classified by the ability of the drivers to maneuver, and the maintenance of the traffic 
flow.  Movement on roads with a Level of Service (LOS) A is described as free-flowing at or above the 
posted speed limit.  LOS B may limit lane changes, but does not reduce speed.  LOS C and D are 
progressively more congested.  LOS E provides marginal service and LOS F indicates that capacity has 
been exceeded. 

 
based on 2006 peak hour traffic data (NHDOT 2007).  Annual Average Daily 
Traffic count for 2007 for US 1 south of the SR 107 was 26,000 vehicles 
(NHDOT 2008).  SR 107 is also heavily traveled.  The 2007 Annual Average 
Daily Traffic count for SR 107 west of US 1 was 24,000 vehicles (NHDOT 
2008).  Seasonal beach traffic is heavy, but does not coincide with plant 
outage activities.  Traffic data are not available for SR 107 east of US 1.   
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Table 2.9.1-1 Rockingham County Public Water Suppliers 

Water System Name 
Population 

Served 
Primary Water 
Source Type 

Average 
Daily Use 

(MGD) 

Maximum 
Daily 

Capacity 
(MGD) 

Aquarion Water Company of 
New Hampshire 19,000 Groundwater 1.5 5.0 

Derry Water Department 15,000 Purchased Surface 
Water 1.5 3.0 

Exeter Water Department 11,000 Surface Water 1.1 2.0 

Newmarket Water Works 5,000 Surface Water 0.5 0.7 

Portsmouth Water Works 33,000 Surface Water 4.0 8.0 

Rye Water District 3,900 Groundwater 0.3 1.5 

Salem Water Department 18,000 Surface Water 0.6 2.5 

Seabrook Water Department 14,000 Groundwater 0.9 2.5 

Sources: EPA 2008a; Tetra Tech 2009b 
MGD = million gallons per day 

 

 

 

Table 2.9.1-2 Strafford County Public Water Suppliers 

Water System Name 
Population 

Served 
Primary Water 
Source Type 

Average 
Daily Use 

(MGD) 

Maximum 
Daily 

Capacity 
(MGD) 

City of Dover Water 
Department 28,000 Groundwater 2.5-3.0 4.2 

Rochester Water 
Department 20,000 Surface Water 2.0-2.6 4.6 

Somersworth Water Works 12,000 Surface Water 2.0-3.0 3.0 

UNH/Durham Water System 16,000 Surface Water 1.0 2.1 

Sources:  EPA 2008a; Tetra Tech 2009b 
MGD = million gallons per day 
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2.10 METEOROLOGY AND AIR QUALITY 

Seabrook Station is located in the Town of Seabrook, Rockingham County, 
New Hampshire, approximately 2 miles west of the Atlantic Ocean.  The 
climate in New Hampshire is influenced by distance from the relatively-mild 
ocean waters, elevations, and types of terrain.  The terrain varies from hilly to 
mountainous except along the coast.  The climate is affected by three air 
masses: cold, dry air from the north; warm, moist air from the Gulf of Mexico 
and the Gulf Stream; and damp air from the Atlantic Ocean.  New Hampshire 
experiences more storm systems than many sections of the United States.  
The three air masses and frequent storm systems often bring abrupt changes 
in temperature, moisture, sunshine, and wind direction and speed.  Generally, 
New Hampshire’s weather is classified as variable.  (NCDC 2008) 

Seabrook Station’s proximity to the ocean influences its weather, with less 
variability in temperature, more rainfall, and less snow than further inland.  
Extremes of temperature are uncommon due to the proximity of the Atlantic 
Ocean.  During the winter, arctic air masses produce low minimum 
temperatures, but the frequency and persistence of such extreme values 
along the coast is less than for locations farther inland.  Winter temperatures 
at the site are moderated by the proximity of the ocean water, which is 
relatively warm compared to winter air temperatures.  For this reason, a good 
proportion of winter storm precipitation falls in the form of rain or wet snow. 
During the spring and summer, a sea breeze usually moderates temperatures 
so they don’t reach high extremes at the site.  Relative humidity is generally 
moderate at the site and is lowest in late winter or early spring and highest in 
late summer or early fall.  (Seabrook 2008a) 

Precipitation in the Seabrook area is generally evenly distributed throughout 
the year, with mean monthly amounts between approximately 3 and 5 inches.  
At the Station site, annual precipitation is about 43 inches.  Summer rainfall is 
caused primarily by thunderstorms and convective shower activity.  During 
the colder months, intense coastal storms or northeasters move along the 
New England coast, usually affecting coastal locations with heavy rain or 
snow and, on occasion, ice storm conditions.  Occasionally during the 
summer or fall, a storm of tropical origin will cause substantial rainfall and 
high winds in the vicinity of the site.  Snow falls in the site area as early as 
November and as late as April.  The site can expect an annual snowfall of 
about 72 inches.  (Seabrook 2008a) 

Attachment F contains meteorological information relevant to the severe 
accident mitigation alternatives analysis.   

Under the Clean Air Act, EPA has established National Ambient Air Quality 
Standards (NAAQS), which specify maximum concentrations for carbon 
monoxide, particulate matter with aerodynamic diameters of 10 microns or 
less (PM10), particulate matter with aerodynamic diameters of 2.5 microns or 
less (PM2.5), ozone, sulfur dioxide (SO2), lead, and nitrogen dioxide (NO2).  
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Areas of the United States with air quality as good as or better than the 
NAAQS are designated by EPA as attainment areas.  Areas having air quality 
that is worse than the NAAQS are designated by EPA as non-attainment 
areas.  Those areas that were previously designated non-attainment and 
subsequently re-designated to attainment after meeting the NAAQS are 
maintenance areas.  States with maintenance areas are required to develop 
an air quality maintenance plan as an element of the State Implementation 
Plan. 

Rockingham County, New Hampshire is part of the Merrimack Valley-
Southern New Hampshire Interstate Air Quality Control Region 
(40 CFR 81.81).  Within New Hampshire, Hillsborough, Merrimack, 
Rockingham, and Strafford Counties are designated as partial non-attainment 
areas with for the 8-hour ozone NAAQS and the cities of Manchester and 
Nashua are designated as maintenance areas for the carbon monoxide 
NAAQS.  The Town of Seabrook, New Hampshire, in Rockingham County, is 
designated as a non-attainment area under the 8-hour ozone NAAQS.  All 
other counties in New Hampshire are considered attainment areas 
(40 CFR 81.330).   

In November 2008, the EPA issued a final rule that strengthens the primary 
and secondary standards for lead (40 CFR Parts 50, 51, 53, and 58, National 
Ambient Air Quality Standards for Lead).  Areas currently designated as non-
attainment for lead are not affected by the new rule, but additional non-
attainment areas could be designated under the new standards.  (EPA 
2008b)  

The Clean Air Act, as amended, established Mandatory Class I Federal Areas 
where visibility is an important issue.  There are two Class I areas in New 
Hampshire; the Great Gulf Wilderness Area, 97 miles north of Seabrook 
Station and the Presidential Range-Dry River Wilderness Area, 86 miles north 
of Seabrook Station (40 CFR 81.419).  Class I areas are also in northern 
Maine, over 150 miles northeast of Seabrook Station and southwestern 
Vermont, over 100 miles west of Seabrook Station (40 CFR 81.413, 
40 CFR 81.431).  No Class I areas are in Massachusetts.  No Class I areas 
are within a 50-mile radius of Seabrook Station.   

Seabrook Station has a Clean Air Act Title V Operating Permit issued by the 
New Hampshire Department of Environmental Services.  Under the permit, 
Seabrook Station is authorized to operate two auxiliary boilers, four large 
diesel-powered emergency generating units, a number of small emergency 
generating units, and a diesel-engine driven air compressor (NHDES 2006).  
Seabrook Station also has several small diesel-powered pumps and motors 
that are operated infrequently.  

Sulfur hexafluoride (SF6) is contained in the 345 kV switchyard breakers and 
bus ducts at Seabrook Station and escapes in small amounts into the 
surrounding air.  These emissions are regulated under New Hampshire Air 
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Toxic rules and subject to emission inventory reporting requirements under 
Seabrook Station’s Title V Permit (Seabrook 2008d).  Although emissions of 
SF6 are not currently subject to federal regulations, Seabrook Station, through 
FPL-New England Division, has partnered with the EPA’s voluntary SF6 
Emission Reduction Partnership (EPA 1999).  In this program, partners agree 
to (EPA 2008c): 

• Estimate current annual SF6 emissions  

• Annually inventory emissions of SF6 using an emissions inventory protocol  

• Establish a strategy for replacing older, leakier pieces of equipment  

• Implement SF6 recycling  

• Ensure that only trained and knowledgeable personnel handle SF6  

• Submit annual progress reports.  

NRC has begun including a discussion of potential impacts from greenhouse 
gases emitted from the nuclear fuel cycle in license renewal supplemental 
EISs.  NextEra Energy Seabrook reviewed NRC’s discussion and a number 
of authoritative lifecycle analyses of greenhouse gas (GHG) emissions from 
nuclear and other electricity-generating technologies to evaluate carbon 
dioxide and other GHG emissions associated with Seabrook Station license 
renewal.  The results of this review are described below. 

Several studies provide qualitative discussions of the potential for nuclear 
power to ameliorate GHG emissions.  Examples of these studies include 
Hagen et al. 2001; IAEA 2000; Keepin 1988; MIT 2003; NEA 2002; 
NIRS/WISE 2005; and Schneider 2000.  While these studies sometimes 
reference and critique the rationale contained in the existing quantitative 
estimates of GHGs produced by the nuclear fuel cycle, their conclusions are 
generally based on other factors such as safety, cost, waste generation, and 
political acceptability.  Therefore, these studies are not directly applicable to 
the evaluation of the GHG emissions associated with license renewal of 
Seabrook Station. 

A number of studies provide technical lifecycle analyses and quantitative 
estimates of the amount of GHGs generated by nuclear and other power 
generation technologies.  Examples of these studies include AEA 2006; 
Andseta et al. 1998; Dones 2007; Fritsche 2006; Fthenakis and Kim 2007; 
Mortimer 1990; POST 2006; Spadaro et al. 2000; Storm van Leeuwen and 
Smith 2005; and Weisser 2007.  Comparison of these quantitative studies is 
difficult because the assumptions and components of the lifecycles 
(i.e., reactor types, energy sources used in mining and processing fuel, 
capacity factors, fuel quality) included within each study vary widely.  Also, 
these studies are inconsistent in how they define the lifecycle; some include 
plant construction, decommissioning, and resource extraction (uranium ore, 
fossil fuel) while others include one or two of these activities.  Similarly, the 
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scope of these studies is inconsistent with license renewal because license 
renewal does not include construction or decommissioning.  For example, 
Storm van Leeuwen and Smith (2005) present comparisons of GHG 
emissions from nuclear versus natural gas that incorporate GHG emissions 
associated with nuclear plant construction and decommissioning in the values 
used for comparison.  Renewing the license for Seabrook Station would not 
involve GHG emissions associated with construction because the facility 
already exists, nor would it involve additional GHG emissions associated with 
facility decommissioning, because decommissioning must occur whether the 
facility license is renewed or not. In many of these studies, the contribution of 
GHG emissions from facility construction and decommissioning cannot be 
separated from the other lifecycle GHG emissions that would be associated 
with Seabrook Station license renewal.  Therefore, these studies 
overestimate the GHG emissions that would be attributable to renewal of the 
Seabrook Station operating license.  

NextEra Energy Seabrook found that the estimates and projections of the 
carbon footprint of the nuclear power lifecycle provided in the various studies 
vary widely, and considerable debate exists regarding the relative impacts on 
GHG emissions of nuclear and other electricity-generating technologies.  
Nevertheless, the studies indicate a consensus that nuclear power produces 
fewer GHG emissions than fossil-fuel-based electricity-generating 
technologies.  Based on the literature review, lifecycle GHG emissions from 
the complete nuclear fuel cycle currently range from 2.5 to 55 grams (g) of 
carbon equivalents per kilowatt hour (Ceq/kWh).  The comparable lifecycle 
GHG emissions from the use of coal range from 264 to 1250 g Ceq/kWh, and 
GHG emissions from the use of natural gas range from 120 to 780 g 
Ceq/kWh.  The studies also provided estimates of GHG emissions from five 
renewable energy sources, based on current technology.  These estimates 
included solar-photovoltaic (17 to 125 g Ceq/kWh), hydroelectric (1 to 
64.6 g Ceq/kWh), biomass (8.4 to 99 g Ceq/kWh), wind (2.5 to 
30 g Ceq/kWh), and tidal (25 to 50 g Ceq/kWh).  The range of these 
estimates is very wide, but the general conclusion is that the GHG emissions 
from the nuclear fuel cycle are of the same order of magnitude as those for 
renewable energy sources. 

Based on the literature review described above, NextEra Energy Seabrook 
concludes that GHG emissions associated with renewal of the Seabrook 
Station operating license would be similar to the lifecycle GHG emissions 
from renewable energy sources and lower than those associated with fossil-
fuel-based energy sources.  
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2.11 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

2.11.1 REGIONAL HISTORICAL CONTEXT 

Prehistoric 

New Hampshire’s prehistory is divided into several broad chronological 
periods based on information collected from archaeological deposits, not only 
in New Hampshire, but across New England.  Due to the paucity of definitive 
occupation dates for many recovered sites, the chronological framework is 
very broad and has vast gaps for each cultural period (Bunker 1994). 

The Paleo-Indian Period is dated to 11,000 to 9,000 before present (B.P.) and 
marks the earliest known human occupation of New Hampshire.  This period 
is represented primarily by diagnostic artifacts, namely fluted projectile points.  
During this period, the population likely was very small, relied on hunting and 
gathering for subsistence, was very mobile, and fashioned tools from a variety 
of lithic sources, including cherts from distant locations.  The distribution of 
known sites suggests that Paleo-Indian peoples settled near streams, 
wetlands, lakes, and high river terraces.  The diversity of resources in these 
settings would have been attractive to a mobile population. (Bunker 1994) 

The Archaic Period extends from 9,000 to 3,000 B.P. and is divided into 
Early, Middle, and Late phases.  The Archaic Period is believed to represent 
a transition from a highly mobile lifestyle to one that becomes gradually more 
settled.  As projectile point styles and materials changed, ground stone tools 
as well as tools of wood and bone were introduced.  People likely practiced a 
variety of subsistence practices, focusing on hunting, fishing, plant gathering, 
and shellfish collecting.  During the Early Archaic, quartz was the primary 
stone tool material.  The Middle Archaic shows increased usage of volcanic 
stone tool materials that were transported as cores or preforms to locations 
where they were reduced to bifacial forms, although quartz continued to be 
used.  The Late Archaic saw increased use of ground stone tools, cobble 
tools, and large implement blades.  This phase also saw the introduction of 
steatite for the manufacture of stone bowls.  Quartz and volcanic materials 
continued to be used for tools, though the materials appear to be brought in 
from greater distances during this phase.  Settlement early on appears to be 
focused on lake shores and river terraces, particularly those associated with 
major falls.  During the Middle Archaic, river tributaries, secondary perennial 
streams, and high terraces away from main rivers were increasingly utilized.  
The Late Archaic Period sites are found along both major and minor water 
features, with a strong riverine orientation.  Increased culture contact during 
the Late Archaic is evidenced by artifact diversity, an influx of exotic stone 
tool materials, and the practice of ceremonial ritualism.  (Bunker 1994) 

The Woodland Period is dated from 3,000 to 400 B.P. and is marked by the 
debut of ceramics into the indigenous toolkit.  People continued their reliance 
on hunting, fishing, plant gathering, and shellfish collection, with domesticated 
plants playing only a very minor role late in the period.  The Early, Middle, and 
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Late phases of the Woodland period are demarcated on the basis of ceramic 
style and technology, as well as typological difference in formal stone tools.  
Regional interaction among groups throughout the Woodland Period is 
evidenced by ceramic decorative techniques and the use of diverse stone tool 
materials, with stones from non-local sources strongly represented in the 
archaeological record.  Woodland sites are found along streams, rivers, and 
the coast.  The appearance of large storage features at prominent riverine 
and coastal locations in the Late Woodland may coincide with population 
growth, nucleation, or increased sedentism.  (Bunker 1994) 

The Contact Period extends from 400 to about 200 B.P. and marks the end of 
prehistory with the arrival of European traders, fishermen, explorers, and 
surveyors.  The archaeological assemblage includes items of both Native and 
European origin, the latter often being transformed to suit Native needs.  By 
the mid-1600s, contacts had extended far into the interior.  The Native 
population neared extinction during this period from war and disease.  While 
Contact Period sites are very ephemeral, other sources indicate that trading 
centers, villages, and forts were located along the coast and along major 
rivers.  Sheltered locations and isolated hilltops were selected for habitation, 
perhaps to escape the pressures of war, disease, or land acquisition as 
Europeans encroached.  (Bunker 1994) 

Historic 

European interest in New Hampshire dates from the 1500s, when French and 
English ships explored the coast of North America.  By 1600, Englishmen 
were fishing off the New England coast seasonally, using the Isles of Shoals 
for shelter and to dry their catch.  New Hampshire’s first permanent European 
settlements occurred at Odiorne Point in present-day Rye and on Dover Point 
in 1623.  By 1640, New Hampshire’s seacoast was divided among four towns:  
Dover, Portsmouth, Exeter, and Hampton.  Inhabitants of these towns chose 
to be part of Massachusetts for much of the 1600s, but in 1680, New 
Hampshire became a separate province (NHDHR 2009a). 

The Seabrook area was first settled in 1638, when it was a part of Hampton.  
It was part of Hampton Falls when that town separated from Hampton in 
1726.  The Town of Seabrook was incorporated as a separate town in 1768, 
and named after the Seabrook River.  Early residents of Town of Seabrook 
included the family of Meshech Weare, who became the first governor of New 
Hampshire.  The boundary between Hampton and the Town of Seabrook was 
subject to periodic dispute for nearly two centuries, and was finally settled by 
court decision in 1953 (NHES 2008). 

The people of New Hampshire made their living through a combination of 
fishing, farming, cutting and sawing timber, shipbuilding, and coastal trade.  
By the 1700s, the provincial capital of Portsmouth had become a thriving 
commercial port, exporting timber products and importing everything from 
food to European finery.  As the English population expanded landward, a 
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series of wars between the English and French occurred, with the Natives 
predominantly siding with the French.  By the 1740s, New Hampshire’s Indian 
population had been forced out of the province entirely (NHDHR 2009a). 

By the American Revolution, the life of the New Hampshire seacoast 
populations revolved around sawmills, shipyards, warehouses, and 
established villages and town centers.  Wealthy merchants built substantial 
homes, purchased the finest luxuries, and invested their capital in trade and 
land speculation.  At the other end of the social scale, there was the 
permanent class of day laborers, mariners, indentured servants, and slaves.  
In the central and western parts of the province, the inhabitants were farmers.  
Their small towns included a few sawmills and gristmills, taverns, a 
meetinghouse, and perhaps a store or school (NHDHR 2009a). 

During the 1800s, the seacoast declined as the commercial center.  Towns 
located along major rivers in the interior prospered by turning to textile 
manufacturing.  Manchester and Nashua in the Merrimack Valley became 
major textile manufacturing centers and took over as the social, political, and 
economic center of the state.  Concord’s central location and diversified 
economy made it well-suited to serve as the new state capital.  During this 
time, the traditional family farms could not compete with farms in the Midwest 
and much of the farming population left their holdings to work in the booming 
manufacturing economy to the south.  Some of New Hampshire’s rural areas, 
especially in the northern part of the state, turned to commercial logging.  
Railroads were built into once inaccessible areas and log drives followed 
rivers into Massachusetts.  By the 1870s, New Hampshire’s railroad network 
was largely complete and remaining farmers found a ready market for dairy, 
produce, poultry, and other perishable products that were shipped daily to 
Boston and Portland via the new rail lines.  These same railroads to the urban 
centers also brought tourists back to New Hampshire.  By the late 1800s, the 
tourist economy was flourishing, with the construction of grand hotels, 
summer homes, and rustic cottages.  These tourists eventually bought up the 
old hill farms for summer homes (NHDHR 2009a). 

At the beginning of the 20th century, New Hampshire was a leading producer 
of textiles, machinery, wood products, and paper.  Meanwhile, as the 
remaining hill farms struggled, tourism was providing some relief for rural 
areas.  By the end of the First World War, New Hampshire’s old textile mills 
could not compete with the South’s newer cotton mills.  Mill towns were as 
economically depressed as the farm towns.  Manufacturing centers 
responded by attracting new industries, in particular shoes and electronics, 
and rural towns took advantage of the growing popularity of the automobile to 
attract larger numbers of tourists.  Tourism was further assisted by the 
increasing national interest in antiques and handcrafts, as well as the new 
fascination with alpine skiing.  These economic trends continued through the 
1940s and 1950s (NHDHR 2009a). 



Appendix E – Environmental Report 
Section 2.11 Historic and Archaeological Resources 

Seabrook Station Unit 1 Page 2-77 
License Renewal Application 

By the 1960s, the urban sprawl of Boston spilled over into southern New 
Hampshire, aided by the new interstate system, a favorable tax structure, and 
good living conditions.  The introduction of high-tech industries, the continued 
growth of tourism, and the associated proliferation of service industry jobs 
helped New Hampshire become a state of high average wages and very low 
unemployment during the 1970s and 1980s (NHDHR 2009a). 

2.11.2 INITIAL CONSTRUCTION AND OPERATION 

The Environmental Report (ER) prepared by Public Service Company of New 
Hampshire (PSNH) in 1973 for the Seabrook Station construction permit 
mentions four historic landmarks within the 6-mile radius area considered for 
the current ER.  These are a historic marker in the Town of Seabrook, a 
gristmill and dam in Hampton Falls, and two historic markers in Hampton 
(PSNH 1973).  It also states that there are no known or expected points of 
archaeological significance on or near the site (PSNH 1973).  It concludes 
that none of the historic sites identified will be affected by the plant 
(PSNH 1973).   

In October and November 1973, the applicant retained a consultant (Charles 
Bolian of the University of New Hampshire) to conduct an archaeological 
survey of the Seabrook Station site.  He did a surface reconnaissance and 
selected test excavations in areas that appeared to have archaeological 
deposits.  Five sites were identified.  Three of the sites, field numbers 1, 3, 
and 4, were determined to be within the area planned for construction 
disturbance.  These three sites comprise the Rocks Road Site (formal state 
number NH47-20).  Site 2 was just south of the area planned for disturbance 
and Site 5 was east of the area of disturbance near an existing transmission 
line (PSNH 1973).  All five sites were prehistoric, and Site 4 had a European 
contact period component as well (see additional discussion in Section 
2.11.3).  A report of the reconnaissance survey prepared by Bolian was 
included as an appendix to the ER for the construction stage.  A one-page 
addendum prepared by PSNH was attached to the front of the survey report.  
The addendum describes four additional areas identified by PSNH on the 
Seabrook Station site, but outside the construction areas, that exhibit similar 
characteristics to the archaeological sites found by Bolian (PSNH 1973).  This 
is the only mention of these four additional sites in the available literature. 

The 1974 Final Environmental Statement (FES) for construction of Seabrook 
Station reports that an archaeological survey carried out by a consultant to 
the applicant indicated that several prehistoric archaeological sites would be 
severely disturbed or destroyed by the proposed construction of the plant.  It 
states that the applicant indicated a desire to cooperate with preservation or 
excavation of the resources prior to station construction, and that the State 
Historic Preservation Officer and Archaeological Society of New Hampshire 
would be consulted in the final evaluation.  The only other identified impacts 
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to historic or archaeological resources were that impacts on nearby historic 
sites would be primarily aesthetic.  (AEC 1974) 

The 1982 ER for the operating license mentions that one historic site had 
been added to the National Register of Historic Places (National Register) 
since the ER for the construction stage had been prepared, the Governor 
Meshech Weare House in Hampton Falls, and that the Seabrook Station was 
not visible from this landmark (PSNH 1982). 

The 1982 FES for operation of Seabrook Station also mentions the addition of 
the Weare house to the National Register.  It also reports that the State 
Historic Preservation Officer notified the applicant that local citizens in South 
Hampton were developing information with regard to two proposed historic 
districts for the state’s consideration for inclusion in the National Register.  
These districts are described as being along the path of the approved 
transmission corridor.  The 1982 FES also reports that three archaeological 
sites (NH47-20 [Rocks Road], NH47-21 [Hunt’s Island], and NH47-22 
[Marsh]), located on the plant site, had been excavated by the University of 
New Hampshire, and that three others, two located off-site and one on-site, 
would not be impacted by the operation and maintenance of the plant 
(NRC 1982).  The discrepancy regarding the number of known sites 
enumerated among the documents is not explained in the 1982 FES.  The 
FES goes on to state that operation and maintenance activities are not 
expected to affect any cultural resources in or eligible for the National 
Register (NRC 1982). 

2.11.3 OTHER CULTURAL RESOURCE ACTIVITIES AT SEABROOK 
STATION 

In October and November 1973, an archaeological survey was conducted for 
the plant site by a consultant to the applicant.  This survey identified five 
archaeological sites on the plant site (Robinson and Bolian 1987).  Three of 
the sites (numbers 1, 3, and 4) were determined to be within the area of 
proposed construction and were excavated in 1974 and 1975 by the 
University of New Hampshire, with the assistance of avocational 
archaeologists and volunteers.  These three sites are collectively known as 
the Rocks Road Site.  The Rocks Road Site was a prehistoric site that was 
occupied intermittently from the Late Archaic through Historic Periods (a span 
of over 4,000 years), with major occupations in the Middle Woodland and 
Contact Period (Robinson and Bolian 1987). 

Of particular importance, four prehistoric burials were identified and 
excavated from the site (Robinson and Bolian 1987).  Burials number 3 and 
number 4 were found in the same burial pit and comprised the teeth and 
mandibles of two children aged 5 to 10 years old, gender unknown.  Burial 
number 2 included the partial leg bones and teeth of someone in their 30’s, 
gender unknown. 
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Burial number 1 attracted the most attention as it was mostly complete.  Two 
separate studies of the remains were conducted.  The first, conducted in 1981 
by the University of New Hampshire, identified the burial as dating from 650 
to 630 B.P. (Late Woodland Period) (Hecker 1981).  The remains were 
determined to be of a Native American male, age 35 to 38 years old at death, 
with a stature of approximately 5 feet 5 inches (Hecker 1981).  Trauma and 
pathology of the mandible was identified (Hecker 1981).  The second study, 
conducted in 1994 by the New Hampshire Division of Historic Resources, and 
likely done to meet the inventory requirements promulgated by the Native 
American Graves Protection and Repatriation Act (NAGPRA), also identified 
the individual as a Native American male, age 35 to 45 years, with a stature 
of 5 feet 4 inches.  This study concluded that the individual suffered a 
fractured mandible in his late 20s to early 30s, with permanent dislocation of 
the left mandibular joint.  The study surmised that this trauma likely led to the 
later pathology of the mandible (Sorg 1994). 

The remains of all four individuals were transferred to the New Hampshire 
Division of Historical Resources for curation in 1999 (NPS 2002).  The Notice 
of Inventory Completion for the human remains from the Rocks Road Site 
was published in the Federal Register in 2002 (NPS 2002).  The Notice 
reports that this portion (Seabrook Station region) of New Hampshire is within 
the aboriginal and historic homeland of the Western Abenaki, Eastern 
Abenaki, and the Wampanoag native groups.  The Notice states the 
determination of the New Hampshire Division of Historical Resources that 
there is a relationship of shared group identity between the human remains 
and the Abenaki Nation of Missisquoi. 

A Notice of Intent to Repatriate Cultural Items was published in the Federal 
Register in May 2008 (NPS 2008).  This Notice reports that the Rocks Road 
Site human remains were repatriated to the Abenaki Nation of Missisquoi 
following the Notice published in 2002.  While the 2002 Notice stated that no 
associated funerary objects were present with the four burials (NPS 2002), 
the 2008 Notice states that after repatriation, cultural items associated with 
the burials were discovered by the University of New Hampshire among its 
collections (NPS 2008).  The 2008 Notice states the determination of the 
University of New Hampshire that there is a shared group identity between 
the funerary objects and the Abenaki Nation of New Hampshire and the 
Cowasuck Band of Pennacook-Abenaki People, and that unless another 
group contacts them, disposition of the funerary objects to these groups 
would occur after June 30, 2008 (NPS 2008).  As discussed in Section 2.11.4, 
the funerary objects were repatriated. 

2.11.4 CURRENT STATUS 

As of January 2009, the National Register of Historic Places listed 
111 properties in Rockingham County, New Hampshire (NPS 2009c), and 
444 properties in Essex County, Massachusetts (NPS 2009d).  Of these, 
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10 properties in Rockingham County and 9 in Essex County are within 6 miles 
of Seabrook Station.  Table 2.11-1 lists the 19 properties within 6 miles of the 
Station.  Two National Historic Landmarks are within the 6-mile radius of the 
Station (Table 2.11-1, NPS 2009e). 

The New Hampshire Division of Historical Resources maintains the State 
Register of Historic Places.  There is one listed property within the 6-mile 
radius of Seabrook Station, Marelli’s Market at Lafayette Road in Hampton 
(NHDHR 2009b). 

Massachusetts maintains a listing of state archaeological and historic 
landmarks, local landmarks, and local historic districts.  There is one such 
property within the 6-mile radius of Seabrook Station, the Rocky Hill 
Meetinghouse at Portsmouth Road and Elm Street in Amesbury (MHC 2009). 

None of the designated national, state, or local properties discussed above 
are located within or adjacent to the Seabrook Station property.  The 
archaeological survey conducted in 1973 located five archaeological sites on 
the station property.  The three sites that were determined to be located 
within the construction area of the station were excavated in 1974 and 1975.  
Prehistoric human remains discovered during excavation were repatriated in 
accordance with NAGPRA in 2002.  Funerary objects associated with the 
burials were repatriated in 2008.  The other two sites were determined to be 
outside the construction area of disturbance and did not receive any 
additional treatment.  Four additional areas were identified by PSNH in 1973 
as archaeological sites on the Seabrook Station site, but outside the 
proposed construction area.  There is no record of any additional treatment of 
these four sites. 
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Table 2.11-1 Properties Listed in the National Register of Historic Places 
that Fall within a 6-Mile Radius of Seabrook Station 

Property Location 

New Hampshire Properties 

Benjamin James house 186 Towle Farm Road, Hampton 

Reuben Lamprey homestead 416 Winnacunnet Road, Hampton 

Unitarian Church Exeter Road, Hampton Falls 

Governor Meshech Weare house Exeter Road, Hampton Falls 

Captain Jonathan Currier house, part of South 
Hampton MRA 

Hilldale Avenue, South Hampton 

Highland Road Historic District, part of South 
Hampton MRA 

Highland and Woodman Roads, South 
Hampton 

Jewell Town District, part of South Hampton 
MRA 

W. Whitehall Road and Jewell Street, South 
Hampton 

Smith’s Corner Historic District, part of South 
Hampton MRA 

Chase Road, South Hampton 

Town Center Historic District, part of South 
Hampton MRA 

Main and Hilldale Avenues and Jewell Street, 
South Hampton 

Woodman Road Historic District, part of South 
Hampton MRA 

Woodman Road, South Hampton 

Massachusetts Properties 

Amesbury and Salisbury Mills Village Historic 
District 

Boardman, Water, Main, and Pond Streets, 
Amesbury 

Amesbury Friends Meetinghouse 120 Friend Street, Amesbury 

Lowell’s Boat Shop, NHL 459 Main Street, Amesbury 

Rocky Hill Meetinghouse and Parsonage Portsmouth Road and Elm Street, Amesbury 

Walker Body Company Factory Oak Street at River Court, Amesbury 

John Greenleaf Whittier house, NHL 86 Friend Street, Amesbury 

Newburyport Harbor Front Range Light Station, Newburyport 

Newburyport Historic District Plummer, State, and High Streets, 
Newburyport 

Ann’s Diner 11 Bridge Road, Salisbury 

MRA = multiple resource area; NHL = National Historic Landmark 
NPS 2009c, NPS 2009d, and NPS 2009e 
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2.12 KNOWN OR REASONABLY FORESEEABLE PROJECTS IN THE 
SEABROOK STATION VICINITY 

Seabrook Station is in the Town of Seabrook, Rockingham County, New 
Hampshire, approximately 40 miles north of Boston and 10 miles south of 
Portsmouth, New Hampshire.   

Industries in the Seabrook Vicinity 

The “Envirofacts Warehouse” online database provided by the EPA lists a 
total of 4079 EPA-regulated facilities in Rockingham County, New Hampshire.  
The list included 196 industries that produce and release air pollutants; 68 
facilities that reported toxic releases; 3943 facilities that reported hazardous 
waste activities; and 67 facilities that are permitted to discharge to waters of 
the United States (EPA 2008d).  There are 17 Superfund sites in Rockingham 
County, but only 1 site, Gruhn Engine Repair in the town of Hampton Falls, is 
within the 6-mile radius of the Seabrook Station (EPA 2008d). 

A search of the Envirofacts Warehouse for Essex County, Massachusetts, 
identified a total of 2200 EPA-regulated facilities in Essex County.  The list of 
regulated facilities included 20 industries that produce and release air 
pollutants; 166 facilities have reported toxic releases; 1903 facilities have 
reported hazardous waste activities; and 93 facilities are permitted to 
discharge to waters of the United States (EPA 2009a).  There are 
42 Superfund sites in Essex County, but only 1 site, the Bailey Pond Parcel in 
the Town of Amesbury, is within the 6-mile radius of the Seabrook Station 
(EPA 2009a). 

Within 6 miles of Seabrook Station, there is one manufacturing facility, Loctite 
Adhesive, and several distribution and retail centers (NHES 2008).  The Town 
of Seabrook solid waste transfer facility is on property adjacent to the 
Seabrook Station site.  The permitted solid waste site (NH Site ID 50876) is 
open to residents for waste disposal and recycling (NHDES 2008b; Town of 
Seabrook 2000). 

Federal Facilities in the Vicinity of Seabrook Station 

No federal facilities are within the 6-mile radius of Seabrook Station.  

Two military bases in the area: the Pease Air National Guard Base and the 
Portsmouth Naval Shipyard.  The Pease Air National Guard Base is at the 
Pease International Tradeport in Newington, New Hampshire.  Currently 
about 1,000 Air National Guardsmen are associated with the Pease facility.  
At any one time, about 250 people are on the base (Haberman 2008).  
Portsmouth Naval Shipyard, one of four naval shipyards in the nation, is on 
Seavey Island near Portsmouth.  The Shipyard has three dry docks and is 
capable of docking all active classes of submarines including the Los 
Angeles, Trident, and Virginia classes.  Portsmouth Naval Shipyard employs 
approximately 3,900 civilian employees and 89 naval officers and enlisted 
personnel (Portsmouth 2003).  
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Two U.S. Coast Guard stations are in the area: the Portsmouth Harbor Coast 
Guard Station and the Merrimack River Station.  The Portsmouth Harbor 
Coast Guard Station is on New Castle Island, at the mouth of the Piscataqua 
River.  The Station employs 28 active duty personnel and 18 reservists, 
whose primary mission is water-based search and rescue (Norris 2009).  The 
Merrimack River Station is near Newburyport, Massachusetts (Seabrook 
2008a; USCG 2008).  The Station has 33 unit members (King 2009). 

Electric Generating Facilities in the Vicinity of Seabrook Station 

The only electric generating facility in the 6-mile radius of Seabrook Station is 
the 12 megawatt (MW) power plant for Foss Manufacturing Company, which 
is in Hampton and burns a combination of natural gas and oil.  There are four 
other electric generating facilities in Rockingham County, New Hampshire.  
The 171-MW Schiller Station near Portsmouth has four units.  Two of the 
units produce electricity by burning a combination of coal and oil, one unit 
burns jet fuel, and one unit burns wood chips.  The 414-MW Newington 
Station and the 605-MW Newington Power Facility in Newington, and the 
900-MW Granite Ridge Power Plant near Londonderry produce electricity by 
burning natural gas, oil, or a combination of the two.  (EIA 2007a) 

There are 11 electric generating facilities in Essex County, Massachusetts.  
One, the 805-MW Salem Harbor Power Station, produces electricity by 
burning a combination of coal and oil.  Two facilities owned by the City of 
Marblehead, the 1.1-MW Commercial Street Power Plant and the 5.4-MW 
Wilkins Station burn oil to generate electricity.  Four facilities, the 12.2-MW 
High Street Station in Ipswich; the 65-MW Waters River Plant and the 
6.7-MW power plant for the Eastman Gelatine Corporation, in Peabody; and 
the 57-MW power plant for the General Electric Aircraft Engine plant, in Lynn, 
burn a combination of natural gas and oil to generate electricity.  Three 
facilities, the 46-MW Covanta Haverhill Plant near Haverhill, the 40.3-MW 
Wheelabrator North Andover plant near North Andover, the 53.7-MW 
Wheelabrator Saugus plant near Saugus, produce electricity by burning 
municipal waste.  The 14.8-MW Lawrence Hydroelectric Plant in Lawrence is 
also located in Essex County.  (EIA 2007a) 

Dry Fuel Storage Facility at Seabrook Station 

Seabrook Station has dry horizontal storage modules for radioactive spent 
nuclear fuel at the site.  The modules are licensed under and operated in 
accordance with 10 CFR 72, Subpart K, “General License for Storage of 
Spent Fuel at Power Reactors.”  (Seabrook 2008e)  The dry fuel storage 
facility was designed and sited to allow expansion for plant operation through 
the year 2050 (Seabrook 2007b). 

Planned Projects in the Vicinity of Seabrook Station 

The East Coast Greenway is an urban shared-use trail system envisioned to 
extend 3000 miles from Maine to Florida.  Much of the non-motorized trail will 
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make use of former railway beds (REDC 2008).  A section of the Greenway is 
proposed to run through the Seabrook Station property. 
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3.0 PROPOSED ACTION 

NRC 

“…The report must contain a description of the proposed action, including 
the applicant’s plans to modify the facility or its administrative control 
procedures….  This report must describe in detail the modifications 
directly affecting the environment or affecting plant effluents that affect the 
environment….”  10 CFR 51.53(c)(2) 

NextEra Energy Seabrook, LLC proposes that the U.S. Nuclear Regulatory 
Commission (NRC) renew the operating license for Seabrook Station for an 
additional 20 years.  Renewal of the operating license would give the owners 
of Seabrook Station, the State of New Hampshire, and the electric power 
consumers within the ISO New England (ISO-NE) interconnect the option of 
relying on Seabrook Station to meet future electricity needs.  Section 3.1 
discusses the plant in general.  Sections 3.2 through 3.4 address potential 
changes that could occur as a result of license renewal. 
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3.1 GENERAL PLANT INFORMATION 

General information about Seabrook Station is available in several 
documents.  In 1982, the NRC published the Final Environmental Statement 
Related to the Operation of Seabrook Station (NRC 1982).  The Generic 
Environmental Impact Statement for License Renewal of Nuclear Plants 
(GEIS) (NRC 1996e) describes Seabrook Station features and, in accordance 
with NRC requirements, NextEra Energy Seabrook maintains the Updated 
Final Safety Analysis Report for Seabrook Station (Seabrook 2008a), which 
also describes Seabrook Station features.  NextEra Energy Seabrook has 
referred to each of these documents while preparing this environmental report 
for license renewal. 

3.1.1 REACTOR AND CONTAINMENT SYSTEMS 

Seabrook Station is a single unit pressurized water reactor plant.  Originally 
two identical units were planned, but construction of Unit 2, which was 
approximately 25 percent complete, was terminated in 1984.  Unit 1 
commenced regular full power operation on August 19, 1990.  (Seabrook 
2008a) 

The four-loop closed-cycle pressurized water nuclear reactor was designed 
by Westinghouse Electric Company and the turbine-generator was designed 
by General Electric.  The remainder of the unit was designed and constructed 
by United Engineers and Constructors.  The reactor is housed in a double 
containment consisting of a cylindrical, carbon steel-lined, reinforced concrete 
shell which is surrounded by a reinforced concrete, cylindrical containment 
building.  (Seabrook 2008a) 

Seabrook Station fuel is slightly enriched (less than 5 weight percent) uranium 
dioxide enclosed in zirconium alloy fuel rods.  Each fuel assembly contains 
264 fuel rods and the number of fuel assemblies in the complete core is 193 
(Seabrook 2008a).  Peak burnup for 18-month core operation is 21,500 
megawatt days per metric ton uranium. 

The unit was originally designed, analyzed, and licensed for a rated core 
power of 3,411 megawatts-thermal (MWt) and a net electrical rating of 
1,198 megawatts-electric (MWe) (1,209 gross MWe) (NRC 1996e; NRC 
2005).  In 2005, the rated power was increased to 3,587 MWt (License 
Amendment 101) and the average net electric output became 1,221 MWe 
(NRC 2005; Seabrook 2009b).  In 2006, the rated power level was increased 
again (License Amendment 110) to 3,648 MWt (NRC 2006b).  Seabrook 
Station reports a monthly average nuclear steam supply system thermal 
output of 3,646 MWt and a corresponding average net electric output of 
1,245 MWe (Seabrook 2009b). 

Engineered safeguards are designed to mitigate the consequences of 
postulated accidents and provide protection to the public and plant personnel 
against the release of radioactive products from the reactor system, 
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particularly as the result of a loss-of-cooling accident.  These safeguards 
localize, control, mitigate, and terminate such accidents to hold exposure 
levels below the applicable limits of 10 CFR 100.  Figure 2.1-3 shows the 
plant layout. 

3.1.2 COOLING AND AUXILIARY WATER SYSTEMS 

At Seabrook Station, the Circulating Water and the Service Water Systems 
draw from and discharge to the Atlantic Ocean.  Fresh water is purchased 
from the Town of Seabrook and sanitary waste water is discharged back to 
the town system.  The following subsections describe water systems at 
Seabrook Station. 

3.1.2.1 Circulating Water System 

Seabrook Station employs a once-through heat dissipation system designed 
to remove waste heat from the plant.  The Circulating Water System provides 
cooling water to the main condensers to remove the heat that is rejected by 
the turbine cycle and auxiliary system.  Water for this system is carried from 
the Atlantic Ocean to the plant through a 17,000-foot long intake tunnel drilled 
through the underlying bedrock.  It is returned to the ocean through a 
16,500-foot long discharge tunnel.  Both tunnels are concrete-lined with a 
19-foot finished inside diameter.  Below the plant the tunnels are 240 feet 
below mean sea level, ascending at a 0.5 percent grade to approximately 
160 feet below the ocean’s surface at the point where they connect to the 
intake and discharge shafts offshore.  (Seabrook 2008a)  The intake and 
discharge system is shown in Figure 3.1-1.  

The 17,000-foot long intake tunnel is hydraulically connected to the ocean by 
way of three concrete shafts.  These shafts, each separated by a minimum of 
103 feet, are approximately 7,000 feet off of the Hampton Beach shoreline in 
60 feet of water.  A concrete intake structure is mounted below the surface on 
the top of each intake shaft to minimize fish entrapment by reducing the 
intake velocity.  These intakes were modified in 1999 with additional vertical 
bars to mitigate seal takes (NMFS 2002).  The 16,500-foot long discharge 
tunnel is hydraulically connected to the ocean via 11 concrete shafts which 
are 5,000 feet off the Seabrook Beach shoreline.  These shafts are 70 feet 
deep and about 100 feet apart.  A double-nozzle fixture is attached to the top 
of each shaft to increase the discharge velocity and diffuse the heated water 
(Seabrook 2008a). 

Water is drawn through the inlet tunnel into the intake transition structure by 
three circulating water pumps.  Eleven-foot diameter butterfly valves direct the 
water flow from the transition structure to the Circulating Water Pump House.  
The water then passes through three traveling screens for debris removal 
before it is pumped to the main condensers.  The debris is collected and 
disposed of as waste; none is returned to the ocean through plant discharge.  
The water passes from the condensers to the discharge transition structure 
and is released to the discharge tunnel.  (Seabrook 2008a) 
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Fouling is minimized in the intake structures and tunnel with the continuous 
injection of low-level chlorination solutions into the circulating water at various 
locations.  The Circulating Water Pump House, pipes, and condensers can be 
dewatered, inspected, and cleaned as needed (Seabrook 2008a).  Water 
treatment chemicals (e.g., sodium hypochlorite) are used in accordance with 
National Pollutant Discharge Elimination System (NPDES) permit limits (EPA 
2002a).   

During normal operations, the Circulating Water System provides a 
continuous flow of approximately 390,000 gallons per minute (gpm) to the 
main condenser and 21,000 gpm to the Service Water System.  The NPDES 
permit currently limits discharge flow from the Seabrook Station Circulating 
Water System to 720 million gallons per day (MGD) (EPA 2002a).   

3.1.2.2 Service Water System 

The Service Water System transfers heat from various primary and 
secondary sources in the plant to the Atlantic Ocean.  Service water is 
supplied directly from the intake transition structure into a common bay in the 
Service Water Pump House (Figure 2.1-3).  Service water pumps draw water 
from this bay to supply 100 percent of the flow required to dissipate plant heat 
loads during normal full power operation.  This system is separated from the 
circulating water portion of the building by a seismic reinforced concrete wall.  
Bio-fouling control is provided with continuous low-level chlorination and two 
in-line basket-type strainers to remove shells and mussels.  (Seabrook 
2008a) 

A standby mechanical draft evaporative cooling tower (Service Water Tower) 
and 7-day makeup water reservoir, located southwest of the Unit 1 
Containment Building (Figure 2.1-3), are available for service water make-up 
in the event of restricted water flow to the Service Water Pump House.  
Reserve water is taken from the Atlantic Ocean and stored in the Service 
Water Tower.  In the unlikely event that the normal supply of cooling water 
from the Atlantic Ocean is unavailable, emergency makeup water to the tower 
would be taken from the domestic water supply system or from the Browns 
River via a portable pump.  (Seabrook 2008a)  

3.1.2.3 Plant Groundwater Use 

As stated in Section 2.3, site groundwater is no longer used at Seabrook 
Station, but 15 wells still exist on the site.  Most of these wells are located in 
the Town of Hampton Falls and were built in anticipation of use during 
construction of Seabrook Station.  All pumps have been removed and there 
are no plans to utilize these wells in the future.  Seabrook monitors these 
wells and annually provides status updates to the State of New Hampshire 
Public Utilities Commission.  (Seabrook 2008a) 
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3.1.2.4 Domestic Water Supply and Sanitary Wastewater 

Fresh water supply comes from the Town of Seabrook’s water main, which is 
supplied by 10 wells located at least 2 miles and hydraulically upgradient from 
Seabrook Station (Seabrook 2008a).  The town’s wells supplied 
approximately 346 million gallons of water during 2007 (Town of Seabrook 
2007a).  From 2003 through 2008, Seabrook Station’s use of public water 
ranged from a low of 2.9 million gallons per month during 2004 (56 gpm) to a 
high of 5.3 million gallons per month during 2005 (101 gpm).  The monthly 
average for this period was 4.2 million gallons per month (80 gpm) (Seabrook 
2003, Seabrook 2004a, Seabrook 2005, Seabrook 2006a, Seabrook 2007a, 
and Seabrook 2008b).  During 2008, Seabrook Station used approximately 
47 million gallons of public water per month (Seabrook 2008b) from the town 
of Seabrook or approximately 14 percent of the town’s 2007 public water 
supply (346 million gallons).  The fresh water system is designed for a peak 
demand of 375 gpm with an average demand of 16.6 gpm.  The Sanitary 
Water System is designed for a peak flow of 30 gpm with an average daily 
flow of about 5 gpm (Seabrook 2008a).  Fresh water that is not discharged to 
the Sanitary Water System is used by plant systems and discharged through 
the Circulating Water System. 

Seabrook Station discharges wastewater to the municipal Wastewater 
Treatment Facility in the Town of Seabrook (Seabrook 2008a).  Seabrook 
Station is permitted (Town of Seabrook Permit SEA1003) to discharge a 
maximum process flow of 2,263 gallons per day (gpd).  The permitted 
maximum regulated flow, which includes process and sanitary flow, for 
normal operations is 23,533 gpd.  The daily maximum permitted sanitary and 
regulated flow increases to 28,730 gpd during outage periods to 
accommodate the increase in staffing (Town of Seabrook 2007b).  According 
to the town’s NPDES permit (Permit #NH0101303), the average design flow 
of the municipal Wastewater Treatment Facility is 1.8 MGD (EPA 2008e).   

3.1.3 RADIOACTIVE WASTE SYSTEM 

The radioactive waste systems are designed to collect, process, and dispose 
of potentially radioactive wastes produced during the operation of the plant.  
These wastes are grouped as liquid, gaseous, or solid. 

3.1.3.1 Liquid Radioactive Waste System 

The Liquid Waste System stores and processes non-recoverable, radioactive 
liquid waste from various sources throughout the plant.  Liquid waste is 
processed using a combination of filtration and demineralization.  Processed 
liquid is evaluated in test tanks to ensure it meets discharge limits prior to 
pumping to the Station’s NPDES-permitted Discharge Transition Structure.  
Solid wastes generated from liquid waste processing (spent filters and media) 
are transferred to liners and packaged for shipment offsite.  The station 
initially installed evaporators for liquid waste processing, but never used 
them.  The evaporators are being evaluated for long-term lay-up or 



Appendix E - Environmental Report 
Section 3.1 General Plant Information 

Seabrook Station Unit 1 Page 3-6 
License Renewal Application   

abandonment to avoid generating large quantities of solid waste and 
unnecessarily complex operating requirements.  (Seabrook 2008a) 

3.1.3.2 Gaseous Radioactive Waste System 

The Radioactive Gaseous Waste System has gas chiller compressors that 
feed the chilled gas to iodine guard beds before the gas enters the drying 
train.  After passing through charcoal and particulate filtration media, the gas 
is released to the atmosphere via the Primary Auxiliary Building normal 
ventilation cleanup exhaust unit.  Liquid drainage from the system is collected 
and pumped into the primary drain tank. 

The gaseous effluents from the treatment systems are continuously 
monitored and the discharges are terminated if the effluents exceed pre-set 
radioactivity levels (Seabrook 2008a).  All releases have been within 
regulatory limits (Seabrook 2009c). 

3.1.3.3 Solid Radioactive Waste System 

The Solid Waste Management System processes wet and dry solid wastes 
using primarily the spent resin sluice and waste solids systems.  Spent ion 
exchange resins from plant demineralizers are sluiced to the spent resin 
sluice tanks.  The waste solids system transfers resins from the sluice tanks 
to liners which are packaged for shipment offsite.  Spent filters removed from 
plant systems are placed directly into liners and after a drying period are 
packaged for shipment offsite.  Dry Active Waste is normally directly 
packaged for shipment offsite in boxes and/or cargo containers (Sea-Land).  
(Seabrook 2008a) 

The Station also has installed waste concentration systems for evaporator 
bottoms and an asphalt solidification system that could be used for solid 
waste processing (Seabrook 2008a).  Neither of these systems has ever been 
used and both are being evaluated for long-term lay-up or abandonment to 
avoid excessive waste generation and reduce operational complexity.  

NRC Class A radioactive wastes (primarily Dry Active Waste, as well as some 
resins and filters) are shipped to offsite facilities for further processing or 
direct disposal.  Currently, Seabrook Station Class A wastes are disposed in 
a licensed radioactive waste landfill owned and operated by EnergySolutions 
in Clive, Utah.  The Clive Utah disposal facility is not licensed to accept NRC 
Class B and C wastes. 

In the past, NRC Class B and C wastes (primarily primary system resins and 
filters) were shipped to the Barnwell Low Level Radioactive Waste Disposal 
Facility disposal facility in South Carolina, either directly or through waste 
processors.  On July 1, 2008, the Barnwell facility closed to all facilities that 
are not in a state that is a member of the Atlantic Interstate Low Level 
Radioactive Waste Management Compact.  New Hampshire is not a member 
of the Compact.  The Barnwell facility is closed to Seabrook Station.   
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The Station has sufficient capacity within the waste processing building for 
approximately seven years of Class B and C waste storage, if needed.  
Contractual agreements are in place for Studsvik (a waste vendor in Erwin, 
Tennessee) to process and take title to Seabrook Station’s Class B and C 
waste through a state of Tennessee-licensed attribution model.  If Seabrook 
Station is unable to access waste disposal capacity for Class B and C waste, 
Seabrook Station would ship Class B and C resins and filters to Studsvik.  
Studsvik would volume reduce and take title to the wastes for long-term 
storage at Waste Control Specialists  in Andrews County, Texas and ultimate 
disposal as Studsvik’s waste.  

All radioactive shipments have been made in accordance with NRC, U.S. 
Department of Transportation, and state regulations. 

3.1.3.4 Mixed Waste 

“Mixed waste” refers to waste that contain both radioactive and hazardous 
constituents.  During outage 13, 40 tons of mixed waste were generated from 
the steam generator chemical cleaning process.  Chemical cleaning of steam 
generators in future refueling outages may generate similar quantities of 
mixed waste.  Additionally, a small volume of mixed waste is generated in 
NPDES analyses for oil & grease.  Mixed wastes are stored in a low level 
radioactive waste storage facility.  When sufficient quantities are amassed, 
the mixed waste is shipped to offsite facilities for further processing or direct 
disposal.   

3.1.4 NONRADIOACTIVE SOLID WASTE 

Seabrook Station generates nonradioactive solid waste such as office trash, 
kitchen waste, and packaging waste and industrial solid waste such as 
uncontaminated, used equipment and maintenance waste.  These waste 
streams are collected by a vendor (Waste Management, Inc.) for disposal in 
the Turnkey Landfill in Rochester, New Hampshire.  Seabrook Station also 
collects certain materials for recycling such as paper, cardboard, universal 
waste, and asphalt.   

Seabrook Station is a Full Quantity Generator for Nonradioactive Hazardous 
Waste in the State of New Hampshire and has a federal classification of 
Small Quantity Generator.  Annually, approximately 4,000 to 5,000 pounds of 
hazardous wastes are collected and stored in appropriate satellite areas and 
disposed of by licensed vendors.  These wastes include waste paint, waste 
solvents, expired laboratory chemicals and, microfilm processing waste.  
(NHDES 2005a; NHDES 2008c; Seabrook 2004b) 

3.1.5 TRANSMISSION FACILITIES 

The Seabrook Station 345 kV switchyard, owned by FPL-New England 
Division (a regulated subsidiary of FPL Group), is adjacent to the plant on the 
north side of the property (Figure 2.1-3) (FPL-NED 2008).  From here, three 
345 kV transmission lines connect Seabrook Station to the New England 
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electric grid.  These lines deliver power to three substations: at Scobie Pond, 
near Derry, New Hampshire; at Tewksbury, Massachusetts; and at 
Newington, New Hampshire.  These three lines are described in both the 
Final Environmental Statement for Construction (AEC 1974) and the Final 
Environmental Statement for Operation (NRC 1982).  Figure 3.1-2 is a map of 
the transmission system which is described below. 

• Scobie Pond 345 kV Line – single circuit line which runs westward from 
Seabrook Station in a 245- to 255-foot corridor shared with the Tewksbury 
line for approximately 5 miles.  After 5 miles, the Tewksbury line splits off 
and the Scobie Pond line corridor is reduced to 170 feet wide.  The Scobie 
Pond line runs an additional approximately 25 miles, to its termination at 
Scobie Pond Substation in Derry, New Hampshire.  This line is owned and 
operated by Public Service Company of New Hampshire (PSNH). 

• Tewksbury 345 kV Line – single circuit line which runs westward from 
Seabrook Station in a 245- to 255-foot corridor shared with the Scobie 
Pond line for approximately 5 miles.  After 5 miles, this line veers south in 
a 170-foot corridor  for approximately 20 miles, where it connects to the 
Ward Hill Substation in Ward Hill, Massachusetts and then continues for 
approximately 15 additional miles where it terminates at the Tewksbury 
Substation.  The New Hampshire portion of this line is owned and 
operated by PSNH and the Massachusetts portion by National Grid.   

• Newington 345 kV Line – single circuit line which runs north in a 170-foot 
corridor for approximately 4.5 miles to the Timber Swamp Substation at 
Hampton, New Hampshire and continuing approximately 13.5 miles 
additional to its termination at the Newington Generating Station.  This line 
is owned and operated by PSNH.  (Seabrook 2008a; PSNH 1973) 

The transmission lines include approximately 86 miles of corridor with 
approximately 1,061 acres of right-of-way in New Hampshire and 662 acres 
of right-of-way in Massachusetts for the specific purpose of connecting 
Seabrook Station to the transmission system.  Portions of the transmission 
lines constructed for Seabrook Station share or parallel existing rights-of-way.  
The original land use of the rights-of-way was mostly forested.  (PSNH 1973) 

All Seabrook Station transmission lines were designed and constructed in 
accordance with industry standards that were current when the lines were 
built.  Ongoing surveillance and maintenance of Seabrook Station-related 
transmission facilities by PSNH ensures continued conformance to design 
standards.  These maintenance practices are described in Sections 2.4 and 
4.13.  Section 4.13 examines the conformance of the lines to National 
Electrical Safety Code requirements on line clearance to limit shock from 
induced currents. 

Because the Town of Seabrook’s Master Plan encourages that the site 
remain a power-generation facility when Seabrook Station is decommissioned 
(Section 2.8), it is expected that all transmission lines would remain in use.  In 
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the event that a new power-generation facility does not replace Seabrook 
Station, these transmission lines (beyond the short ties that connect the 
switchyard to the Station) would still be an integral part of the larger 
transmission system and would be maintained indefinitely.   
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3.2 REFURBISHMENT ACTIVITIES 

NRC 

“The report must contain a description of … the applicant’s plans to modify 
the facility or its administrative control procedures...This report must 
describe in detail the modifications directly affecting the environment or 
affecting plant effluents that affect the environment….”  10 CFR 51.53(c)(2) 

“…The incremental aging management activities carried out to allow 
operation of a nuclear power plant beyond the original 40-year license term 
will be from one of two broad categories…(2) major refurbishment or 
replacement actions, which usually occur fairly infrequently and possibly 
only once in the life of the plant for any given item....” (NRC 1996e, Section 
2.6.3.1) 

NextEra Energy Seabrook has addressed refurbishment activities in this 
environmental report in accordance with NRC regulations and complementary 
information in the NRC GEIS for license renewal (NRC 1996e).  The NRC’s 
requirements for the renewal of operating licenses for nuclear power plants 
include the preparation of an integrated plant assessment (IPA) 
(10 CFR 54.21).  The IPA must identify and list systems, structures, and 
components subject to an aging management review.  Items that are subject 
to aging and might require refurbishment include, for example, the reactor 
vessel, piping, supports, and pump casings (see 10 CFR 54.21 for details), as 
well as those that are not subject to periodic replacement. 

In turn, the NRC’s regulations for implementing the National Environmental 
Policy Act require environmental reports to describe in detail and assess the 
environmental impacts of refurbishment activities such as planned 
modifications to systems, structures, and components or plant effluents 
[10 CFR 51.53(c)(2)].  Resource categories to be evaluated for impacts of 
refurbishment include terrestrial resources, threatened and endangered 
species, air quality, housing, public utilities and water supply, education, land 
use, transportation, and historic and archaeological resources. 

The GEIS (NRC 1996e) provides helpful information on the scope and 
preparation of refurbishment activities to be evaluated in this environmental 
report.  It describes major refurbishment activities that utilities might perform 
for license renewal that would necessitate changing administrative control 
procedures and modifying the facility.  The GEIS analysis assumes that an 
applicant would begin any major refurbishment work shortly after the NRC 
grants a renewed license and would complete the activities during five 
outages, including one major outage at the end of the 40th year of operation.  
The GEIS refers to this as the refurbishment period. 

GEIS Table B.2 lists license renewal refurbishment activities that the NRC 
anticipated utilities might undertake.  In identifying these activities, the GEIS 
intended to encompass actions that typically take place only once, if at all, in 
the life of a nuclear plant.  The GEIS analysis assumed that a utility would 
undertake these activities solely for the purpose of extending plant operations 
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beyond 40 years, and would undertake them during the refurbishment period.  
The GEIS indicates that many plants will have undertaken various 
refurbishment activities to support the current license period, but that some 
plants might undertake such tasks only to support extended plant operations. 

While the GEIS anticipated refurbishment activities, none are planned at 
Seabrook Station.  The Seabrook Station IPA conducted under 10 CFR 54 
has not identified the need to undertake any refurbishment or replacement 
actions to maintain the functionality of important systems, structures, or 
components during the Seabrook Station license renewal period or any other 
facility modifications associated with license renewal.  NextEra Energy 
Seabrook has included the IPA as part of this application. 
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3.3 PROGRAMS AND ACTIVITIES FOR MANAGING THE EFFECTS 
OF AGING 

NRC 

“The report must contain a description of … the applicant’s plans to modify 
the facility or its administrative control procedures...This report must 
describe in detail the modifications directly affecting the environment or 
affecting plant effluents that affect the environment….”  10 CFR 51.53(c)(2) 

“…The incremental aging management activities carried out to allow 
operation of a nuclear power plant beyond the original 40-year license term 
will be from one of two broad categories:  (1) SMITTR actions, most of 
which are repeated at regular intervals, and (2) major refurbishment or 
replacement actions, which usually occur fairly infrequently and possibly 
only once in the life of the plant for any given item.”  NRC 1996e, Section 
2.6.3.1, pg. 2-41.  (“SMITTR” is defined in NRC 1996e, Section 2.4, pg. 2-30, 
as surveillance, monitoring, inspections, testing, trending, and 
recordkeeping.) 

The IPA required by 10 CFR 54.21 identifies the programs and inspections for 
managing aging effects at Seabrook Station.  These programs are described 
in the Application for Renewed Operating License, Seabrook Station, 
Attachment B.  Other than implementation of the programs and inspections 
identified in the IPA, there are no planned modifications of Seabrook Station 
administrative control procedures associated with license renewal. 



Appendix E - Environmental Report 
Section 3.4 Employment 

Seabrook Station Unit 1 Page 3-15 
License Renewal Application   

3.4 EMPLOYMENT 

Current Workforce 

NextEra Energy Seabrook employs approximately 1,093 permanent and long-
term contract employees at Seabrook Station, a one-unit facility.  
Approximately 67 percent of the employees live in Rockingham and Strafford 
Counties in New Hampshire.  The remaining employees are distributed 
across 27 other counties, with numbers ranging from 1 to 102 employees per 
county (see Section 2.6). 

Seabrook Station is on an 18-month refueling cycle.  During refueling 
outages, site employment increases above the permanent workforce by as 
many as 800 people for approximately 30 days of temporary duty.  This 
number of outage workers falls within the range of 200 to 900 workers per 
reactor unit reported in the GEIS for additional maintenance workers 
(NRC 1996e). 

License Renewal Incremental Employment 

Performing the license renewal activities described in Section 3.3 could 
necessitate increasing the Seabrook Station staff workload by some 
increment.  The size of this increment would be a function of the schedule 
within which NextEra Energy Seabrook must accomplish the work and the 
amount of work involved.  Because NextEra Energy Seabrook has 
determined that no refurbishment is needed (Section 3.2), the analysis of 
license renewal employment increment focuses on programs and activities for 
managing the effects of aging (Section 3.3). 

The GEIS (NRC 1996e) assumes that the NRC would renew a nuclear power 
plant license for a 20-year period, plus the duration of the current license, and 
that the NRC would issue the renewal approximately 10 years prior to the 
initial license expiration.  In other words, the renewed license would be in 
effect for approximately 30 years.  The GEIS further assumes that the utility 
would initiate surveillance, monitoring, inspections, testing, trending, and 
recordkeeping (SMITTR) activities at the time of issuance of the new license 
and would conduct license renewal SMITTR activities throughout the 
remaining life of the plant, sometimes during full-power operation 
(NRC 1996e), but mostly during normal refueling and the 5- and 10-year 
in-service inspection and refueling outages (NRC 1996e). 

NextEra Energy Seabrook has determined that the GEIS scheduling 
assumptions are reasonably representative of Seabrook Station incremental 
license renewal workload scheduling.  Many Seabrook Station license 
renewal SMITTR activities would have to be performed during outages.  
Although some Seabrook Station license renewal SMITTR activities would be 
one-time efforts, others would be recurring periodic activities that would 
continue for the life of the plant. 
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The GEIS estimates that the additional personnel needed to perform license 
renewal SMITTR activities would typically be 60 persons during the 3-month 
duration of a 10-year in-service inspection and refueling outage.  Having 
established this upper value for what would be a single event in 20 years, the 
GEIS uses this number as the expected number of additional permanent 
workers needed per unit attributable to license renewal.  GEIS Section 
C.3.1.2 uses this approach in order to “...provide a realistic upper bound to 
potential population-driven impacts….” 

NextEra Energy Seabrook has identified no need for significant new aging 
management programs or major modifications to existing programs.  NextEra 
Energy Seabrook anticipates that existing “surge” capabilities for routine 
activities, such as outages, would enable NextEra Energy Seabrook to 
perform the increased SMITTR workload without increasing Seabrook Station 
staff.  Additionally, NextEra Energy Seabrook has the ability to draw on fleet 
resources to support any incremental work.  Therefore, NextEra Energy 
Seabrook has no plans to add outage or non-outage employees to support 
Seabrook Station operations during the license renewal term. 
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4.0 ENVIRONMENTAL CONSEQUENCES OF THE ACTION 
AND MITIGATING ACTIONS 

NRC 

“The report must contain a consideration of alternatives for 
reducing impacts…for all Category 2 license renewal issues….” 10 
CFR 51.53(c)(3)(iii) 

“The environmental report shall include an analysis that 
considers…the environmental effects of the proposed action…and 
alternatives available for reducing or avoiding adverse 
environmental effects.”  10 CFR 51.45(c) as adopted by 10 CFR 
51.53(c)(2) and 10 CFR 51.53(c)(3)(iii) 

The environmental report shall discuss the “…impact of the 
proposed action on the environment.  Impacts shall be discussed in 
proportion to their significance….” 10 CFR 51.45(b)(1) as adopted 
by 10 CFR 51.53(c)(2) 

“The information submitted…should not be confined to information 
supporting the proposed action but should also include adverse 
information.”  10 CFR 51.45(e) as adopted by 10 CFR 51.53(c)(2) 

Chapter 4 presents an assessment of the environmental 
consequences associated with the renewal of the Seabrook Station 
operating license.  The U.S. Nuclear Regulatory Commission (NRC) 
has identified and analyzed 92 environmental issues that it considers 
to be associated with nuclear power plant license renewal and has 
designated the issues as Category 1, Category 2, or NA (not 
applicable).  The NRC designated an issue as Category 1 if, based on 
the result of its analysis, the following criteria were met: 

• the environmental impacts associated with the issue have been 
determined to apply either to all plants or, for some issues, to plants 
having a specific type of cooling system or other specified plant or 
site characteristic; 

• a single significance level (i.e., SMALL, MODERATE, or LARGE) 
has been assigned to the impacts that would occur at any plant, 
regardless of which plant is being evaluated (except for collective 
offsite radiological impacts from the fuel cycle and from high-level 
waste and spent-fuel disposal); and  

• mitigation of adverse impacts associated with the issue has been 
considered in the analysis, and it has been determined that 
additional plant-specific mitigation measures are not likely to be 
sufficiently beneficial to warrant implementation. 

If the NRC analysis concluded that one or more of the Category 1 
criteria could not be met, the NRC designated the issue as Category 2.  
The NRC requires plant-specific analyses for Category 2 issues.   



Appendix E - Environmental Report 
Section 4.0 Environmental Consequences of the Action and Mitigating Actions 

Seabrook Station Unit 1 Page 4-2 
License Renewal Application 

Finally, the NRC designated two issues (Issues 60 and 92) as NA, 
signifying that the categorization and impact definitions do not apply to 
these issues.  In accordance with 10 CFR 51, chronic effects from 
electromagnetic fields (Issue 60), is not addressed in this 
environmental report.  For environmental justice (Issue 92), NextEra 
Energy Seabrook, LLC has included minority and low-income 
demographic information in Section 2.6.2. 

NRC rules do not require analyses of Category 1 issues that the NRC 
resolved using generic findings (10 CFR 51) as described in the 
Generic Environmental Impact Statement for License Renewal of 
Nuclear Plants (GEIS) (NRC 1996e).  An applicant may reference the 
generic findings of GEIS analyses for Category 1 issues.  
Attachment A of this report lists the 92 issues and identifies the 
environmental report section that addresses each issue. 
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CATEGORY 1 AND NA LICENSE RENEWAL ISSUES 

NRC 

“The environmental report for the operating license renewal stage 
is not required to contain analyses of the environmental impacts of 
the license renewal issues identified as Category 1 issues in 
Appendix B to subpart A of this part.” 10 CFR 51.53(c)(3)(i) 

“…[A]bsent new and significant information, the analyses for 
certain impacts codified by this rulemaking need only be 
incorporated by reference in an applicant’s environmental report for 
license renewal….” (NRC 1996a, pg. 28483) 

NextEra Energy Seabrook has determined that 15 of the 69 Category 1 
issues do not apply to Seabrook Station because they are specific to 
design or operational features that are not found at the facility.  
Because NextEra Energy Seabrook is not planning any refurbishment 
activities, seven additional Category 1 issues related to refurbishment 
do not apply.  Attachment A, Table A-1 lists the 69 Category 1 issues, 
indicates whether or not each issue is applicable to Seabrook Station, 
and if inapplicable, provides the NextEra Energy Seabrook basis for 
this determination.  Attachment A, Table A-1 also includes references 
to supporting analyses in the GEIS where appropriate. 

NextEra Energy Seabrook has reviewed the NRC findings at 
10 CFR 51 (Table B-1) and has not identified any new and significant 
information that would make the NRC findings, with respect to 
Category 1 issues, inapplicable to Seabrook Station.  Therefore, 
NextEra Energy Seabrook adopts by reference the NRC findings for 
these Category 1 issues. 

“NA” License Renewal Issues 

The NRC determined that its categorization and impact-finding 
definitions did not apply to Issues 60 and 92; however, NextEra Energy 
Seabrook included these issues in Attachment A, Table A-1.  The NRC 
noted that applicants currently do not need to submit information on 
Issue 60, chronic effects from electromagnetic fields (10 CFR 51).  For 
Issue 92, environmental justice, the NRC does not require information 
from applicants, but noted that it will be addressed in individual license 
renewal reviews (10 CFR 51).  NextEra Energy Seabrook has included 
environmental justice demographic information in Section 2.6.2 and an 
impact analysis in Section 4.21. 
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CATEGORY 2 LICENSE RENEWAL ISSUES 

NRC 

“The environmental report must contain analyses of the 
environmental impacts of the proposed action, including the 
impacts of refurbishment activities, if any, associated with license 
renewal and the impacts of operation during the renewal term, for 
those issues identified as Category 2 issues in Appendix B to 
subpart A of this part.”  10 CFR 51.53(c)(3)(ii) 

“The report must contain a consideration of alternatives for 
reducing adverse impacts, as required by § 51.45(c), for all 
Category 2 license renewal issues….” 10 CFR 51.53(c)(3)(iii) 

The NRC designated 21 issues as Category 2.  Sections 4.1 through 
4.20 address the Category 2 issues, beginning with a statement of the 
issue.  Six Category 2 issues apply to operational features that 
Seabrook Station does not have.  In addition, four Category 2 issues 
apply only to refurbishment activities.  If the issue does not apply to 
Seabrook Station, the section explains the basis for inapplicability. 

For the 11 Category 2 issues that NextEra Energy Seabrook has 
determined to be applicable to Seabrook Station, the appropriate 
sections contain the required analyses.  These analyses include 
conclusions regarding the significance of the impacts relative to the 
renewal of the operating license for Seabrook Station and, if 
applicable, discuss potential mitigative alternatives to the extent 
required.  NextEra Energy Seabrook has identified the significance of 
the impacts associated with each issue as either SMALL, MODERATE, 
or LARGE, consistent with the criteria that the NRC established in 
10 CFR 51, Appendix B, Table B-1, Footnote 3 as follows: 

SMALL - Environmental effects are not detectable or are so minor 
that they will neither destabilize nor noticeably alter any important 
attribute of the resource.  For the purposes of assessing 
radiological impacts, the Commission has concluded that those 
impacts that do not exceed permissible levels in the Commission’s 
regulations are considered small. 

MODERATE - Environmental effects are sufficient to alter 
noticeably, but not to destabilize, any important attribute of the 
resource. 

LARGE - Environmental effects are clearly noticeable and are 
sufficient to destabilize important attributes of the resource. 

In accordance with National Environmental Policy Act practice, 
NextEra Energy Seabrook considered ongoing and potential additional 
mitigation in proportion to the significance of the impact to be 
addressed (i.e., impacts that are small require less mitigative action 
than impacts that are large). 
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4.1 WATER USE CONFLICTS (PLANTS WITH COOLING 
PONDS OR COOLING TOWERS USING MAKEUP WATER 
FROM A SMALL RIVER WITH LOW FLOW) 

NRC 

“…If the applicant’s plant utilizes cooling towers or cooling ponds 
and withdraws makeup water from a river whose annual flow rate is 
less than 3.15×1012 ft3/year (9×1010 m3/year), an assessment of the 
impact of the proposed action on the flow of the river and related 
impacts on instream and riparian ecological communities must be 
provided.”  10 CFR 51.53(3)(ii)(A)  

“The issue has been a concern at nuclear power plants with cooling 
ponds and at plants with cooling towers.  Impacts on instream and 
riparian communities near these plants could be of moderate 
significance in some situations.”  10 CFR 51, Subpart A, Appendix 
B, Table B-1, Issue 13. 

The NRC made surface water use conflicts a Category 2 issue 
because consultations with regulatory agencies indicate that water use 
conflicts are already a concern at two closed-cycle plants (Limerick 
and Palo Verde) and may be a problem in the future at other plants.  In 
the GEIS, the NRC notes two factors that may cause water use and 
availability issues to become important for some nuclear power plants 
that use cooling towers.  First, some plants equipped with cooling 
towers are located on small rivers that are susceptible to droughts or 
competing water uses.  Second, consumptive water loss associated 
with closed-cycle cooling systems may represent a substantial 
proportion of the flows in small rivers (NRC 1996e). 

As discussed in Section 3.1.2, Seabrook Station uses a once-through 
cooling system that withdraws cooling water from the Atlantic Ocean 
and discharges to the same body of water.  Therefore, this issue does 
not apply because Seabrook Station does not use cooling tower 
technology for the circulating water system or cooling ponds and it 
does not withdraw cooling water from a small river. 
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4.2 ENTRAINMENT OF FISH AND SHELLFISH IN EARLY 
LIFESTAGES 

NRC 

“If the applicant’s plant utilizes once-through cooling or cooling 
pond heat dissipation systems, the applicant shall provide a copy 
of current Clean Water Act 316(b) determinations…or equivalent 
State permits and supporting documentation.  If the applicant 
cannot provide these documents, it shall assess the impact of the 
proposed action on fish and shellfish resources resulting 
from…entrainment.” 10 CFR 51.53(c)(3)(ii)(B) 

“…The impacts of entrainment are small at many plants but may be 
moderate or even large at a few plants with once-through and 
cooling-pond cooling systems.  Further, ongoing efforts in the 
vicinity of these plants to restore fish populations may increase the 
numbers of fish susceptible to intake effects during the license 
renewal period, such that entrainment studies conducted in support 
of the original license may no longer be valid….”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 25 

The NRC made impacts on fish and shellfish resources from 
entrainment a Category 2 issue, because it could not assign a single 
significance level to the issue.  The impacts of entrainment are SMALL 
at many plants, but they may be MODERATE to LARGE at others.  
Also, ongoing restoration efforts may increase the number of fish 
susceptible to intake effects during the license renewal period (NRC 
1996e).  Information that must be considered includes:   

(1) type of cooling system (whether once-through or cooling pond) 
and  

(2) status of Clean Water Act (CWA) Section 316(b) determination 
or equivalent state documentation.   

This issue is applicable to Seabrook Station license renewal because 
the station has a once-through heat dissipation system.  Section 3.1.2 
describes the system and Section 2.2 describes the aquatic resources 
in the vicinity and Seabrook Station monitoring of those resources. 

The U.S. Environmental Protection Agency (EPA) administers the 
National Pollutant Discharge Elimination System (NPDES) program in 
New Hampshire and issued the first Seabrook Station NPDES permit 
and each permit renewal.  The current NPDES permit became 
effective on April 1, 2002, and constitutes the current CWA 316(b) 
determination for Seabrook Station.  NextEra Energy Seabrook applied 
for renewal of Seabrook Station’s NPDES permit in 2006, in a timely 
manner, and the EPA has not yet acted on this application.  Thus the 
Station continues to operate under the 2002 permit.  

Appendix B contains the permit, including the following statement from 
Part I.A.2.d: 
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“The Regional Administrator has determined that the Cooling 
Water Intake System, as presently designed, employs the best 
technology available for minimizing adverse environmental 
impact.” 

For this reason, NextEra Energy Seabrook concludes that the impacts 
of entrainment of fish and shellfish in early life stages at Seabrook 
Station are SMALL, will remain SMALL throughout the license renewal, 
term and warrant no additional mitigation. 
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4.3 IMPINGEMENT OF FISH AND SHELLFISH 

NRC 

“If the applicant’s plant utilizes once-through cooling or cooling 
pond heat dissipation systems, the applicant shall provide a copy 
of current Clean Water Act 316(b) determinations…or equivalent 
State permits and supporting documentation.  If the applicant 
cannot provide these documents, it shall assess the impact of the 
proposed action on fish and shellfish resources resulting 
from…impingement….” 10 CFR 51.53(c)(3)(ii)(B) 

“…The impacts of impingement are small at many plants but may 
be moderate or even large at a few plants with once-through and 
cooling-pond cooling systems….”  10 CFR 51, Subpart A, Appendix 
B, Table B-1, Issue 26 

The NRC made impacts on fish and shellfish resources from 
impingement a Category 2 issue, because it could not assign a single 
significance level to the issue.  The impacts of impingement are 
SMALL at many plants, but they may be MODERATE to LARGE at 
others.  Also, ongoing restoration efforts may increase the number of 
fish susceptible to intake effects during the license renewal period 
(NRC 1996e).  Information that must be considered includes:   

(1) type of cooling system (whether once-through or cooling pond) 
and  

(2) status of CWA Section 316(b) determination or equivalent state 
documentation.   

This issue is applicable to Seabrook Station license renewal because 
the station has a once-through heat dissipation system.  Section 3.1.2 
describes the system and Section 2.2 describes the aquatic resources 
in the vicinity and Seabrook Station monitoring of those resources. 

The EPA administers the NPDES program in New Hampshire and 
issued the first Seabrook Station NPDES permit and each renewal.  
The current NPDES permit became effective April 1, 2002 and 
constitutes the current CWA 316(b) determination for Seabrook 
Station.  Nextera Energy Seabrook applied for renewal of Seabrook 
Station’s NPDES permit in 2006, in a timely manner, and the EPA has 
not acted on this application.  Thus the Station continues to operate 
under the 2002 permit.  

Attachment B contains the permit, including the following statement 
from Part I.A.2.d: 

“The Regional Administrator has determined that the Cooling 
Water Intake system, as presently designed, employs the best 
technology available for minimizing adverse environmental 
impact.” 
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For this reason, NextEra Energy Seabrook concludes that the impacts 
of impingement of fish and shellfish at Seabrook Station are SMALL, 
will remain SMALL throughout the license renewal term, and warrant 
no additional mitigation.  
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4.4 HEAT SHOCK 

NRC 

“If the applicant’s plant utilizes once-through cooling or cooling 
pond heat dissipation systems, the applicant shall provide a copy 
of current Clean Water Act…316(a) variance in accordance with 40 
CFR 125, or equivalent State permits and supporting 
documentation.  If the applicant cannot provide these documents, it 
shall assess the impact of the proposed action on fish and shellfish 
resources resulting from heat shock…”  10 CFR 51.53(c)(3)(ii)(B) 

“…Because of continuing concerns about heat shock and the 
possible need to modify thermal discharges in response to 
changing environmental conditions, the impacts may be of 
moderate or large significance at some plants….”  10 CFR 51, 
Subpart A, Appendix B, Table B-1, Issue 27 

The NRC made impacts on fish and shellfish resources from heat 
shock a Category 2 issue, because of continuing concerns about 
thermal discharge effects and the possible need to modify thermal 
discharges in the future in response to changing environmental 
conditions (NRC 1996e).  Information to be determined includes:  

(1) type of cooling system (whether once-through or cooling pond) 
and  

(2) evidence of a CWA Section 316(a) variance or equivalent state 
documentation.   

As Section 3.1.2 describes, Seabrook Station has a once-through heat 
dissipation system that withdraws water from the Atlantic Ocean 
through offshore submerged intake structures.  Heated effluent is 
discharged to the Atlantic Ocean through diffusers located offshore in 
open water at a depth of about 60 feet.  The thermal plume rises 
rapidly to the surface through the diffusers.  The designed rapid 
dilution of the thermal plume, coupled with the open water nature of the 
discharge area, ensures that: 

(1) zones of passage for fish are not blocked, 

(2) spawning of indigenous populations are not interfered with,  

(3) the balanced indigenous population of the receiving water is not 
changed,  

(4) the thermal plume does not contact surrounding shorelines, and 

(5) Section 1707 of the State of New Hampshire Surface Water 
Quality Regulations is complied with.   

The 2002 NPDES permit contains limitations on the temperature rise 
across the condensers and requires continuous (every 15 minutes) 
thermal plume monitoring.  The permit states that: 
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“The thermal component of the discharge from Seabrook 
Station shall not cause a monthly mean temperature rise of 
more than 5°F in the ‘near field jet mixing region.’  For the 
purposes of this paragraph the ‘near-field jet mixing region’ 
means that portion of the receiving waters within 300 feet of the 
submerged diffuser in the direction of the discharge.” 

“Permit compliance with this requirement shall be demonstrated 
by comparing the temperature difference between sampling 
Point DS, (inside the mixing region) and sampling point T7 
(reference sampling station).” 

Seabrook Station has never violated these permit conditions (NAI 
2008) and there is no evidence of heat shock to any fish or shellfish in 
the receiving waters (NAI 2008).  Continued monitoring of the fish and 
shellfish community has not indicated any impacts to these 
communities (NAI 2008).   

In regard to NPDES Permit NH0020338, the EPA Regional 
Administrator determined that: 

“…the current biological and hydrological monitoring data shows 
that a once-through cooling system for Seabrook Station 
satisfies the thermal requirements and will ensure the protection 
and propagation of a balanced indigenous community of fish, 
shellfish, and wildlife in and on Hampton Harbor and the near 
shore Atlantic Ocean.  In making the determination the Regional 
Administrator has taken into account the length of time and 
nature of the discharge (approximately ten years and about 560 
Million Gallons per Day of heated effluent).”     

“The thermal limits proposed in the draft permit constitute a 
Section 316(a) thermal discharge variance.  The post-
operational phase of the biological monitoring program will 
continue in order to assure the EPA and the State that the 
continued operations of Seabrook Station do not significantly 
impact the local biological community.”   

Seabrook Station is able to operate at full power in the once-through 
mode while meeting the thermal requirements of its NPDES permit 
with ample margin and there have been no demonstrated adverse 
impacts due to the thermal discharge.  Therefore, NextEra Energy 
Seabrook concludes that heat shock impacts are SMALL, will remain 
SMALL throughout the license renewal term, and warrant no additional 
mitigation. 
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4.5 GROUNDWATER USE CONFLICTS (PLANTS USING > 
100 GPM OF GROUNDWATER) 

NRC 

“If the applicant’s plant…pumps more than 100 gallons (total 
onsite) of ground water per minute, an assessment of the impact of 
the proposed action on groundwater use must be provided.”  10 
CFR 51.53(c)(3)(ii)(C) 

“…Plants that use more than 100 gpm may cause ground-water use 
conflicts with nearby ground-water users….”  10 CFR 51, Subpart A, 
Appendix B, Table B-1, Issue 33 

The NRC made this groundwater use conflict a Category 2 issue 
because overuse of an aquifer could exceed the natural recharge.  
Locally, a withdrawal rate of more than 100 gallons per minute (gpm) 
could create a cone of depression that could extend offsite.  This could 
inhibit the withdrawal capacity of nearby offsite users.   

As described in Section 2.3, the Seabrook Station does not use site 
groundwater as potable or process water.  However, Seabrook Station 
does pump groundwater at a rate of approximately 24 gpm for the 
dewatering of shallow groundwater in the vicinity of plant facilities 
(Section 2.3.3.1).  Therefore, the issue of groundwater use conflicts 
(plants using more than 100 gpm of groundwater) does not apply. 
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4.6 GROUND WATER USE CONFLICTS (PLANTS USING 
COOLING TOWERS WITHDRAWING MAKEUP WATER 
FROM A SMALL RIVER) 

NRC 

“If the applicant’s plant utilizes cooling towers or cooling ponds 
and withdraws make-up water from a river whose annual flow rate is 
less than 3.15×1012 ft3 / year...[t]he applicant shall also provide an 
assessment of the impacts of the withdrawal of water from the river 
on alluvial aquifers during low flow.”  10 CFR 51.53(3)(ii)(A) 

“…Water use conflicts may result from surface water withdrawals 
from small water bodies during low flow conditions which may 
affect aquifer recharge, especially if other groundwater or upstream 
surface water users come on line before the time of license 
renewal….”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 34 

The NRC made this groundwater use conflicts a Category 2 issue 
because consumptive use of water withdrawn from small rivers could 
adversely impact aquatic life, downstream users, and groundwater-
aquifer recharge.  This is a particular concern during low-flow 
conditions and could create an adverse cumulative impact if there were 
additional large consumptive users withdrawing water from the same 
river.  Cooling towers and cooling ponds lose water through 
evaporation, which is necessary to cool the heated water before it is 
discharged to the environment. 

As discussed in Section 3.1.2, Seabrook Station is an open-cycle plant 
that withdraws cooling water from the Atlantic Ocean and discharges to 
the same body of water.  Therefore this issue does not apply because 
Seabrook Station does not use cooling tower technology for normal 
operation or cooling ponds and it does not withdraw water from a small 
river.   
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4.7 GROUNDWATER USE CONFLICTS (PLANTS USING 
RANNEY WELLS) 

NRC 

“If the applicant’s plant uses Ranney wells…an assessment of the 
impact of the proposed action on groundwater use must be 
provided.”  10 CFR 51.53(c)(3)(ii)(C) 

“…Ranney wells can result in potential ground-water depression 
beyond the site boundary.  Impacts of large ground-water 
withdrawal for cooling tower makeup at nuclear power plants using 
Ranney wells must be evaluated at the time of application for 
license renewal….”  10 CFR 51, Subpart A, Appendix B, Table B-1, 
Issue 35 

The NRC made this groundwater use conflict a Category 2 issue 
because large quantities of groundwater withdrawn from Ranney wells 
could degrade groundwater quality at river sites by induced infiltration 
of poor-quality river water into an aquifer. 

This issue of groundwater use conflicts does not apply to Seabrook 
Station because the plant does not use Ranney wells.  As Section 
3.1.2 describes, Seabrook Station draws its cooling water from the 
Atlantic Ocean and, as indicated in Section 2.3, Seabrook Station does 
not use groundwater as potable or process water.   
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4.8 DEGRADATION OF GROUNDWATER QUALITY 

NRC 

“If the applicant’s plant is located at an inland site and utilizes 
cooling ponds, an assessment of the impact of the proposed action 
on groundwater quality must be provided.”  10 CFR 51.53(c)(3)(ii)(D) 

“…Sites with closed-cycle cooling ponds may degrade ground-
water quality.  For plants located inland, the quality of the ground 
water in the vicinity of the ponds must be shown to be adequate to 
allow continuation of current uses….”  10 CFR 51, Subpart A, 
Appendix B, Table B 1, Issue 39 

The NRC made degradation of groundwater quality a Category 2 issue 
because evaporation from closed-cycle cooling ponds concentrates 
dissolved solids in the water and settles suspended solids.  In turn, 
seepage into the water table aquifer could degrade groundwater 
quality.  

The issue of groundwater degradation does not apply to Seabrook 
Station because the plant does not use cooling water ponds and is not 
an inland site.  As Section 3.1.2 describes, Seabrook Station employs 
a once-through cooling system that withdraws from and discharges to 
the Atlantic Ocean.   
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4.9 IMPACT OF REFURBISHMENT ON TERRESTRIAL 
RESOURCES 

NRC 

The environmental report must contain an assessment of “…the 
impacts of refurbishment and other license renewal-related 
construction activities on important plant and animal habitats….”  
10 CFR 51.53(c)(3)(ii)(E) 

“…Refurbishment impacts are insignificant if no loss of important 
plant and animal habitat occurs.  However, it cannot be known 
whether important plant and animal communities may be affected 
until the specific proposal is presented with the license renewal 
application….”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 
40 

“…If no important resources would be affected, the impacts would 
be considered minor and of small significance.  If important 
resources could be affected by refurbishment activities, the impacts 
would be potentially significant….”  (NRC 1996e) 

The NRC made impacts to terrestrial resources from refurbishment a 
Category 2 issue, because the significance of ecological impacts 
cannot be determined without considering site- and project-specific 
details (NRC 1996e).  Aspects of the site and project to be ascertained 
are:   

(1) the identification of important ecological resources, 

(2) the nature of refurbishment activities, and  

(3) the extent of impacts to plant and animal habitats. 

The issue of impacts of refurbishment on terrestrial resources is not 
applicable to Seabrook Station because, as discussed in Section 3.2, 
NextEra Energy Seabrook has no plans for refurbishment or other 
license renewal-related construction activities at Seabrook Station. 
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4.10 THREATENED OR ENDANGERED SPECIES 

NRC 

“All license renewal applicants shall assess the impact of 
refurbishment and other license-renewal-related construction 
activities on important plant and animal habitats.  Additionally, the 
applicant shall assess the impact of the proposed action on 
threatened and endangered species in accordance with the 
Endangered Species Act.”  [10 CFR 51.53(c)(3)(ii)(E)] 

“Generally, plant refurbishment and continued operation are not 
expected to adversely affect threatened or endangered species.  
However, consultation with appropriate agencies would be needed 
at the time of license renewal to determine whether threatened or 
endangered species are present and whether they would be 
adversely affected.”  10 CFR Part 51, Subpart A, Appendix B, Table 
B-1, Issue 49 

The NRC made impacts to threatened and endangered species a 
Category 2 issue because the status of species is subject to change, 
and site-specific assessment is required to determine whether any 
identified species could be affected by refurbishment activities or 
continued plant operations through the renewal period.  In addition, 
compliance with the Endangered Species Act requires consultation 
with the appropriate federal agency (NRC 1996e) to determine whether 
threatened or endangered species are present and whether they would 
be adversely affected by continued operation of the nuclear plant 
during the license renewal term.  

4.10.1 AQUATIC SPECIES 

Two fish species, the federally-listed shortnose sturgeon and the state-
listed Atlantic sturgeon, have a small potential to be present in the 
waters at Seabrook Station’s cooling water intakes and discharges.  
Five federally-listed marine turtles, the loggerhead turtle, the green 
turtle, the hawksbill turtle, the Kemp's ridley turtle, and the leatherback 
turtle, also have a small potential to be present in those waters.  No 
other federal- or state-listed species are likely to be present.  Seabrook 
Station monitoring programs have never identified impingement of 
marine turtles or shortnose or Atlantic sturgeons (NAI 2008).  
Operation of the intakes will not change as a result of license renewal 
and the ecology of these species, as discussed in Section 2.5, is 
unlikely to bring them into contact with the intakes as they currently 
operate.  The discharges, as discussed in Section 2.2, are not known 
to have any effect on the marine environment. Therefore, NextEra 
Energy Seabrook concludes that impacts to threatened or endangered 
aquatic species are SMALL, will remain SMALL throughout the license 
renewal term, and warrant no additional mitigation. 

No refurbishment is planned for Seabrook Station and thus there would 
be no impacts to protected aquatic species. 
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4.10.2 TERRESTRIAL SPECIES 

The habitats at Seabrook Station or its affiliated transmission corridors 
are unlikely to be suitable for any of the three federally-listed species 
known to be present in any of the four counties in the project area.  
Based on the habitat types in the project area, 8 vertebrates, 23 plants, 
and 2 invertebrates with State threatened or endangered status were 
identified as having the potential to be present, and were reviewed in 
Section 2.5.  

Current operations of Seabrook Station do not adversely affect any 
listed terrestrial species or its habitat (see Section 2.5).  FPL-NED 
maintains the switchyard at Seabrook Station, and NextEra Energy 
Seabrook, LLC maintains the Seabrook Station property.  Vegetation 
management along the three transmission line rights-of-way in New 
Hampshire is performed by Public Service of New Hampshire (PSNH).  
National Grid maintains the Tewksbury line after it crosses into 
Massachusetts.  Northeast Utilities, PSNH’s parent company, and 
National Grid are committed to work with their contract transmission 
maintenance personnel and appropriate federal and state agencies to 
develop and implement restrictions and safeguards that protect 
threatened or endangered species and their habitats during 
maintenance of transmission line rights-of-way (NUS 2007, NGRID 
2009).  No refurbishment is planned and plant operations and 
transmission line maintenance practices are not expected to change 
significantly during the license renewal term.  Even if Seabrook 
Station’s operating license is not renewed, Seabrook-associated 
transmission lines would continue to be maintained (see Section 3.1.5) 
to support the regional electric grid.  Therefore, no adverse impacts to 
threatened or endangered terrestrial species from current or future 
operations are anticipated. 

Resource agencies contacted by NextEra Energy Seabrook 
(Attachment C) indicated that license renewal is unlikely to affect any 
protected species as long as current transmission corridor vegetation 
management practices and policies are followed.  Furthermore, PSNH 
and National Grid have no plans to refurbish or alter current operations 
and maintenance practices and resource agencies contacted 
evidenced no serious concerns about license renewal impacts.  
Therefore, NextEra Energy Seabrook concludes that impacts to 
threatened or endangered species are SMALL, will remain SMALL 
throughout the license renewal term, and warrant no additional 
mitigation. 
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4.11 AIR QUALITY DURING REFURBISHMENT 
(NONATTAINMENT AND MAINTENANCE AREAS) 

NRC 

“…If the applicant’s plant is located in or near a nonattainment or 
maintenance area, an assessment of vehicle exhaust emissions 
anticipated at the time of peak refurbishment workforce must be 
provided in accordance with the Clean Air Act as amended….” 10 
CFR 51.53(c)(3)(ii)(F) 

“…Air quality impacts from plant refurbishment associated with 
license renewal are expected to be small.  However, vehicle exhaust 
emissions could be cause for concern at locations in or near 
nonattainment or maintenance areas.  The significance of the 
potential impact cannot be determined without considering the 
compliance status of each site and the numbers of workers 
expected to be employed during the outage….”  10 CFR 51, Subpart 
A, Appendix B, Table B-1, Issue 50 

The NRC made impacts to air quality during refurbishment a Category 
2 issue because vehicle exhaust emissions could be cause for some 
concern, and a general conclusion about the significance of the 
potential impact could not be drawn without considering the air quality 
status at the location of each site and the number of workers expected 
to be employed during a refurbishment outage (NRC 1996e).  
Information needed would include:   

(1) the air quality attainment status of the plant-site area and  

(2) the number of additional vehicles as a result of refurbishment 
activities. 

Air quality during refurbishment is not applicable to Seabrook Station 
because, as discussed in Section 3.2, NextEra Energy Seabrook has 
no plans for refurbishment. 
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4.12 MICROBIOLOGICAL ORGANISMS 

NRC 

“If the applicant’s plant uses a cooling pond, lake, or canal or 
discharges into a river having an annual average flow rate of less 
than 3.15 × 1012ft3/year (9 × 1010m3/year), an assessment of the 
impact of the proposed action on public health from thermophilic 
organisms in the affected water must be provided.”  10 CFR 
51.53(c)(3)(ii)(G) 

“…These organisms are not expected to be a problem at most 
operating plants except possibly at plants using cooling ponds, 
lakes, or canals that discharge to small rivers.  Without site-specific 
data, it is not possible to predict the effects generically….”  10 CFR 
51, Subpart A, Table B-1, Issue 57 

The NRC made impacts on public health from thermophilic organisms 
a Category 2 issue because insufficient data exist on facilities using 
cooling ponds, lakes, or canals that discharge to small rivers.   

The issue of thermophilic organisms does not apply to Seabrook 
Station because the plant does not use a cooling pond, lake, or canals 
that discharge to a small river.  As described in Section 3.1.2, 
Seabrook Station uses a once-through heat dissipation system that 
withdraws from and discharges to the Atlantic Ocean. 
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4.13 ELECTRIC SHOCK FROM TRANSMISSION-LINE 
INDUCED CURRENTS 

NRC 

The environmental report must contain an assessment of the 
impact of the proposed action on the potential shock hazard from 
transmission lines  “. ...[i]f the applicant's transmission lines that 
were constructed for the specific purpose of connecting the plant to 
the transmission system do not meet the recommendations of the 
National Electric Safety Code for preventing electric shock from 
induced currents.” 10 CFR 51.53(c)(3)(ii)(H) 

“Electrical shock resulting from direct access to energized 
conductors or from induced charges in metallic structures have not 
been found to be a problem at most operating plants and generally 
are not expected to be a problem during the license renewal term.  
However, site-specific review is required to determine the 
significance of the electric shock potential at the site.”  10 CFR 51, 
Subpart A, Appendix B, Table B 1, Issue 59 

The NRC made impacts of electric shock from transmission lines a 
Category 2 issue because, without a review of each plant’s 
transmission line conformance with the National Electrical Safety Code 
(NESC; IEEE 2006) criteria, the NRC could not determine the 
significance of the electrical shock potential.  In the case of Seabrook 
Station, the Final Environmental Statement for operations (NRC 1982) 
makes the following statement:   

“The staff has determined that the applicant’s transmission 
system design incorporates minimum conductor-to-ground 
clearances (ER-OL Response to Staff Question 290.2) that will 
not result in induced currents due to electrostatic effects 
exceeding the 5 milliampere (mA) level used as a shock 
criterion in the National Electrical Safety Code (NESC).” 

Because this NRC conclusion was based on design rather than as-built 
information and was not accompanied by analysis, this section 
provides a current analysis of the plant’s transmission lines’ 
conformance with the NESC standard where-as-built data were 
available.  The PSNH-operated Scobie Pond line, Newington line, and 
New Hampshire portion of the Tewksbury line had as-built data 
available and the data were used in the following analysis to verify the 
NRC’s conclusion outlined above.  National Grid considers information 
regarding the Massachusetts portion of the Tewksbury line as critical 
infrastructure information and as-built data were not made available.  
However, the Massachusetts portion of the Tewksbury line was 
analyzed during original construction and it is similar to the New 
Hampshire portion of the line. 

Objects located near transmission lines can become electrically 
charged due to their immersion in the lines’ electric field.  This charge 



Appendix E - Environmental Report 
Section 4.13 Electric Shock from Transmission-Line Induced Currents 

Seabrook Station Unit 1 Page 4-22 
License Renewal Application 

results in a current that flows through the object to the ground.  The 
current is called “induced” because there is no direct connection 
between the line and the object.  The induced current can also flow to 
the ground through the body of a person who touches the object.  An 
object that is insulated from the ground can actually store an electrical 
charge, becoming what is called “capacitively charged”.  A person 
standing on the ground and touching a vehicle or a fence receives an 
electrical shock due to the sudden discharge of the capacitive charge 
through the person’s body to the ground.  After the initial discharge, a 
steady-state current can develop, the magnitude of which depends on 
several factors, including the following: 

• the strength of the electric field which, in turn, depends on the 
voltage of the transmission line and its height and geometry, 

• the size of the object on the ground, and 

• the extent to which the object is grounded. 

In 1977, the NESC adopted a provision that describes how to establish 
minimum vertical clearances to the ground for electric lines having 
voltages exceeding 98-kilovolt alternating current to ground1.  The 
clearance must limit the induced current2

As described in Section 3.1.3, there are three 345-kV lines that were 
specifically constructed to distribute power from Seabrook Station to 
the electric grid.  Where the data were available, Seabrook Station 
calculated the electric field strength and the induced current for each 
line’s limiting case (i.e., that configuration along the line where the 
potential for current-induced shock would be greatest).  

 due to electrostatic effects to 
5 milliamperes if the largest anticipated truck, vehicle, or equipment 
were short-circuited to ground.  By way of comparison, ground fault 
circuit interrupters used in residential wiring are set at 4 to 6 
milliamperes. 

These calculations were made using the EzEMF computer code.  Input 
parameters included the design features of the limiting-case scenario, 
the NESC requirement that line sag be determined at 120ºF conductor 
temperature, and the maximum vehicle size under the lines as a 
tractor-trailer truck.  (NESC; IEEE 2006) 

The analysis determined that the PSNH-owned lines that connect to 
Seabrook Station have the capacity to induce up to 3.6 milliamperes.  
None of the transmission lines has the capacity to induce 

                                            

1 Part 2, Rules 232C1c and 232D3c. 
2 The NESC and the GEIS use the phrase “steady-state current,” whereas 10 CFR 
51.53(c)(3)(ii)(H) uses the phrase “induced current.”  The phrases mean the same here. 
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5 milliamperes in a vehicle parked beneath the lines (Tetra Tech 
2009c).  The PSNH lines are a large fraction (63 percent) of the total 
miles of transmission lines that connect to Seabrook Station and have 
results that are well under the 5 milliampere standard.  PSNH believes 
that the PSNH lines are representative of all lines that connect to 
Seabrook Station because they were constructed at the same time and 
to the same standards.  Therefore, these transmission line designs 
conform to the NESC provisions for preventing electric shock from 
induced current and verify that the NRC’s conclusion in the Final 
Environmental Statement for operations is true.  Furthermore, even 
under the No Action alternative these lines will likely continue to 
operate after Seabrook Station is decommissioned and therefore the 
proposed action has no effect on the induced current impacts of the 
transmission lines.   

The transmission service providers’ surveillance and maintenance 
procedures provide assurance that design ground clearances will not 
change.  These procedures include routine ground inspections, which 
include, but are not limited to, determining the effectiveness of right-of-
way herbicides and checking for encroachments, dead or diseased 
trees that might fall on the transmission lines, broken conductors, 
broken or leaning structures or signs of trees burning, any of which 
would be evidence of clearance problems.  Problems noted during any 
inspection are brought to the attention of the appropriate 
organization(s) for corrective action.  (NGRID 2005) 

NextEra Energy Seabrook’s assessment under 10 CFR 51 concludes 
that electric shock impacts are SMALL, will remain SMALL throughout 
the license renewal term, and warrant no mitigation. 
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4.14 HOUSING IMPACTS 

NRC 

The environmental report must contain “...[a]n assessment of the 
impact of the proposed action on housing availability…” 10 CFR 
51.53(c)(3)(ii)(I) 

“…Housing impacts are expected to be of small significance at 
plants located in a medium or high population area and not in an 
area where growth control measures that limit housing 
development are in effect.  Moderate or large housing impacts of 
the workforce associated with refurbishment may be associated 
with plants located in sparsely populated areas or areas with 
growth control measures that limit housing development….”  10 
CFR 51, Subpart A, Table B-1, Issue 63 

“...[S]mall impacts result when no discernible change in housing 
availability occurs, changes in rental rates and housing values are 
similar to those occurring statewide, and no housing construction 
or conversion occurs….”  (NRC 1996e) 

The NRC made housing impacts a Category 2 issue because impact 
magnitude depends on local conditions that the NRC could not predict 
for all plants at the time of GEIS publication (NRC 1996e).  Local 
conditions that need to be ascertained are:   

(1) population categorization as small, medium, or high and  

(2) applicability of growth control measures. 

Refurbishment activities and continued operations could result in 
housing impacts due to increased staffing.  As described in 
Section 3.2, NextEra Energy Seabrook does not plan to perform 
refurbishment at the Seabrook Station.  NextEra Energy Seabrook 
concludes that there would be no refurbishment-related impacts to 
area housing and no analysis is therefore required.  Accordingly, the 
following discussion focuses on impacts of continued Seabrook Station 
operations on local housing availability. 

Sections 2.6 and 2.8 indicate that Seabrook Station is located in a high 
population area that is not subject to growth control measures that limit 
housing development.  Using the NRC regulatory criteria, Seabrook 
Station license renewal housing impacts would be expected to be 
SMALL.  NextEra Energy Seabrook has determined that no additional 
workers would be needed to support Seabrook Station operations 
during the license renewal term (Section 3.4).  Therefore, NextEra 
Energy Seabrook concludes that housing impacts are SMALL, will 
remain SMALL throughout the license renewal term, and warrant no 
mitigation. 
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4.15 PUBLIC UTILITIES:  PUBLIC WATER SUPPLY 
AVAILABILITY 

NRC 

The environmental report must contain “…an assessment of the 
impact of population increases attributable to the proposed project 
on the public water supply.”  10 CFR 51.53(c)(3)(ii)(I) 

“An increased problem with water shortages at some sites may lead 
to impacts of moderate significance on public water supply 
availability.”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 65 

“Impacts on public utility services are considered small if little or 
no change occurs in the ability to respond to the level of demand 
and thus there is no need to add capital facilities.  Impacts are 
considered moderate if overtaxing of facilities during peak demand 
periods occurs.  Impacts are considered large if existing service 
levels (such as quality of water and sewage treatment) are 
substantially degraded and additional capacity is needed to meet 
ongoing demands for services.”  (NRC 1996e) 

The NRC made public utility impacts a Category 2 issue because an 
increased problem with water availability, resulting from pre-existing 
water shortages, could occur in conjunction with plant demand and 
plant-related population growth (NRC 1996e).  Local information 
needed would include:   

(1) a description of water shortages experienced in the area, and  

(2) an assessment of the public water supply system’s available 
capacity. 

The NRC’s analysis of impacts to the public water supply system 
considered both plant demand and plant-related population growth 
demands on local water resources.  Seabrook Station obtains all fresh 
water from the Town of Seabrook (Section 2.3).  Section 2.9.1 
describes the public water supply systems in the area, their production 
capacities, and current average daily use.  Currently, plant usage does 
not stress resource capacity.  

As discussed in Section 3.4, NextEra Energy Seabrook has no plans to 
increase Seabrook Station staffing due to refurbishment or plant aging 
management activities.  Also, NextEra Energy Seabrook has identified 
no operational changes during the Seabrook Station license renewal 
term that would increase plant water use.  Therefore, NextEra Energy 
Seabrook concludes that impacts to the public water supply are 
SMALL, will remain SMALL throughout the license renewal term, and 
warrant no mitigation. 

 



Appendix E - Environmental Report 
Section 4.16 Education Impacts from Refurbishment 

Seabrook Station Unit 1 Page 4-26 
License Renewal Application 

4.16 EDUCATION IMPACTS FROM REFURBISHMENT 

NRC 

The environmental report must contain “…[a]n assessment of the 
impact of the proposed action on…public schools (impacts from 
refurbishment activities only) within the vicinity of the plant….”  10 
CFR 51.53(c)(3)(ii)(I) 

“…Most sites would experience impacts of small significance but 
larger impacts are possible depending on site- and project-specific 
factors….”  10 CFR 51, Subpart A, Table B-1, Issue 66 

“…[S]mall impacts are associated with project-related enrollment 
increases of 3 percent or less.  Impacts are considered small if 
there is no change in the school systems’ abilities to provide 
educational services and if no additional teaching staff or 
classroom space is needed.  Moderate impacts are generally 
associated with 4 to 8 percent increases in enrollment.  Impacts are 
considered moderate if a school system must increase its teaching 
staff or classroom space even slightly to preserve its pre-project 
level of service….Large impacts are associated with project-related 
enrollment increases above 8 percent….”  (NRC 1996e) 

The NRC made refurbishment-related impacts to education a Category 
2 issue because site- and project-specific factors determine the 
significance of impacts (NRC 1996e).  Local factors to be ascertained 
include:   

(1) project-related enrollment increases, and  

(2) status of the student/teacher ratio. 

The issue of education impacts from refurbishment is not applicable to 
Seabrook Station because, as discussed in Section 3.2, NextEra 
Energy Seabrook has no plans for refurbishment at Seabrook Station. 
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4.17 OFFSITE LAND USE 

4.17.1 OFFSITE LAND USE - REFURBISHMENT 

NRC 

The environmental report must contain “…an assessment of the 
impact of the proposed action on... land-use...  (impacts from 
refurbishment activities only) within the vicinity of the plant….”  10 
CFR 51.53(c)(3)(ii)(I) 

“…Impacts may be of moderate significance at plants in low 
population areas….”  10 CFR 51, Subpart A, Appendix B, Table B-1, 
Issue 68 

“…[I]f plant-related population growth is less than 5 percent of the 
study area’s total population, off-site land-use changes would be 
small, especially if the study area has established patterns of 
residential and commercial development, a population density of at 
least 60 persons per square mile, and at least one urban area with a 
population of 100,000 or more within 50 miles….”  (NRC 1996e) 

The NRC made impacts to offsite land use as a result of refurbishment 
activities a Category 2 issue because land-use changes could be 
considered beneficial by some community members and adverse by 
others.  Local conditions to be ascertained include:   

(1) plant-related population growth,  

(2) patterns of residential and commercial development, and  

(3) proximity to an urban area with a population of at least 100,000 
(NRC 1996e). 

The issue of offsite land-use impacts from refurbishment is not 
applicable to Seabrook Station because, as discussed in Section 3.2, 
NextEra Energy Seabrook has no plans for refurbishment at Seabrook 
Station. 



Appendix E - Environmental Report 
Section 4.17 Offsite Land Use 

Seabrook Station Unit 1 Page 4-28 
License Renewal Application 

4.17.2 OFFSITE LAND USE - LICENSE RENEWAL TERM 

NRC 

The environmental report must contain “…[a]n assessment of the 
impact of the proposed action on…land-use….”  10 CFR 
51.53(c)(3)(ii)(I) 

“Significant changes in land use may be associated with population 
and tax revenue changes resulting from license renewal.”  10 CFR 
51, Subpart A, Appendix B, Table B-1, Issue 69 

“…[I]f plant-related population growth is less than five percent of 
the study area’s total population, off-site land-use changes would 
be small….” (NRC 1996e, Section 3.7.5, pg. 3-21) 

“…[I]f the plant’s tax payments are projected to be medium to large 
relative to the community’s total revenue, new tax-driven land-use 
changes would be moderate.  This is most likely to be true where 
the community has no pre-established patterns of development 
(i.e., land use plans or controls) or has not provided adequate 
public services to support and guide development in the past, 
especially infrastructure that would allow industrial development.”  
(NRC 1996e) 

The NRC made impacts to offsite land use during the license renewal 
term a Category 2 issue, because land-use changes may be perceived 
as beneficial by some community members and detrimental by others.  
Therefore, the NRC could not assess the potential significance of site-
specific offsite land-use impacts (NRC 1996e).  Site-specific factors to 
consider in an assessment of land-use impacts include:   

(1) the size of plant-related population growth compared to the 
area’s total population, 

(2) the size of the plant’s tax payments relative to the community’s 
total revenue,  

(3) the nature of the community’s existing land-use pattern, and  

(4) the extent to which the community already has public services in 
place to support and guide development. 

The GEIS presents an analysis of offsite land use for the renewal term 
that is characterized by two components:  population-driven and tax-
driven impacts (NRC 1996e). 

Population-Related Impacts 

Based on the GEIS case-study analysis, the NRC concluded that all 
new population-driven land-use changes during the license renewal 
term at all nuclear plants would be SMALL.  Population growth caused 
by license renewal would represent a much smaller “percentage of the 
local area’s” total population than the percent change represented by 
operations-related growth (NRC 1996e).  NextEra Energy Seabrook 
estimates that no additional workers would be needed to support 
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Seabrook Station operations during the license renewal term 
(Section 3.4), therefore, NextEra Energy Seabrook agrees with the 
NRC conclusion that population-driven land use impacts would be 
SMALL.  Mitigation would not be warranted. 

Tax-Revenue-Related Impacts 

Determining tax-revenue-related land use impacts is a two-step 
process.  First, the significance of the plant’s tax payments on taxing 
jurisdictions’ tax revenues is evaluated.  Then, the impact of the tax 
contribution on land use within the taxing jurisdiction’s boundaries is 
assessed. 

The NRC has determined that the significance of tax payments as a 
source of local government revenue would be large if the payments are 
greater than 20 percent of revenue (NRC 1996e). 

The NRC defined the magnitude of land-use changes as follows 
(NRC 1996e): 

SMALL - very little new development and minimal changes to an 
area’s land-use pattern. 

MODERATE - considerable new development and some changes 
to land-use pattern. 

LARGE - large-scale new development and major changes in land-
use pattern. 

The NRC further determined that, “…[I]f the plant’s tax payments are 
projected to be a dominant source of the community’s total revenue, 
new tax-driven land-use changes would be large.  This would be 
especially true where the community has no pre-established patterns 
of development or has not provided adequate public services to 
support and guide development in the past.”  (NRC 1996e) 

Section 2.7 indicates that Seabrook Station’s property tax payments 
represent a large (29.6 to 42.5) percent of the Town of Seabrook’s net 
tax commitment.  Using the NRC’s criteria, Seabrook Station’s tax 
payments would be expected to cause large land-use changes in the 
town.  In order to test this hypothesis, NextEra Energy Seabrook has 
reviewed past and current land use patterns in the town to determine 
whether there have been large changes that might be attributable to 
Seabrook Station’s tax payments. 

As stated in Section 2.8, the Town of Seabrook has been experiencing 
an increase in developed land and a decrease in open space, forested 
land, and wetlands.  Developed land has increased from 28 percent of 
the town’s 5,978 acres in 1974 to 36 percent in 1990 and 40 percent in 
2000.  As Table 4.17-1 shows, this increase represents average 
annual increases of 1.3 percent for 26 years.  Because land use 
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surveys are performed at different times for different jurisdictions, it is 
difficult to perform precise comparisons between jurisdictions.  
Nevertheless, Table 4.17-1 provides for comparison land use change 
data for Rockingham County, the county in which Seabrook Station is 
located, and Strafford County, the adjacent county, for the 24-year 
period from 1974 to 1998.  During this time, the annual land 
development rate for Rockingham County was 2.6 percent and 
Strafford County was 1.9 percent.  Thus, the rate of land use change 
(1.3 percent) within the Town of Seabrook is half the rate of the 
Rockingham County (2.6 percent) and 68 percent of the rate in 
Strafford County.  The Town of Seabrook receives tax payments from 
Seabrook Station but Rockingham and Strafford Counties do not.  
There appears to be little correlation between Seabrook Station tax 
payments and rates of land use conversion in the surrounding area. 

Therefore, based on the small absolute rate of development for the 
town and the relatively small rate when compared to the larger county 
jurisdictions, it is difficult to conclude that the Town of Seabrook has 
experienced large land use changes, regardless of the presence of 
Seabrook Station.  This may be because the town had pre-established 
patterns of development and had adequate public services to support 
and guide development.   

As stated in Section 2.8, the Town of Seabrook has several land 
management tools to guide development: the Seabrook Master Plan, 
the Seabrook Zoning Ordinance, and various regulations pertaining to 
floodplains, subdivisions, site plans, etc.  For example, the town 
employs housing density limits to encourage growth in areas where 
public facilities, such as water and sewer systems, exist or are 
scheduled to be built and to promote the preservation of the 
communities’ open spaces and natural vegetation.   

Therefore, NextEra Energy Seabrook concludes that tax-driven land 
use impacts are SMALL, will remain SMALL throughout the license 
renewal term, and warrant no additional mitigation. 

Property Values 

NextEra Energy Seabrook considered whether the presence of 
Seabrook Station has a depressing effect on property values that 
would be continued during the license-renewal term.  The NRC 
considered this question for seven nuclear plants in its GEIS and found 
no depressed property values resulting from construction and 
operation or license renewal of these plants (NRC 1996e).  Published 
literature on the subject comes to varying conclusions.  Some analyses 
show a depressing effect (Blomquist 1974, Clark and Nieves 1994, 
Folland and Hough 2000, Sheppard 2007).  Some analyses 
demonstrate no effects (Gamble and Downing 1982, Nelson 1981, 
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Rephann undated).  The Nuclear Energy Institute (NEI) has analyzed 
economic benefits of several nuclear plants and found that property 
(housing) values are enhanced by the presence of nuclear plants, a 
conclusion that aligns with NRC (1996e) and other analyses (Bezdek 
and Wendling 2006; Clark et al. 1997; Farrell and Hall 2004; Metz et al. 
1997; NEI 2003, NEI 2004a, NEI 2004b, NEI 2004c, NEI 2004d, NEI 
2005a, NEI 2005b, NEI 2006a and NEI 2006b). 

The analyses showing depressing effects on property values are of two 
types.  Blomquist and Sheppard are the first type, addressing effects 
from a single plant.  The Blomquist analysis was based on a 27-MW 
fossil-fueled plant that began operation in 1949 and, as of 1970, was 
located in a residential neighborhood.  Blomquist found that, within 
11,500 feet of the plant, increasing the distance from the plant by 
10 percent was associated with an increase in property value of 
0.9 percent.   

For several reasons, it would be invalid to apply the Blomquist 
methodology and findings to Seabrook Station.  First, Blomquist noted 
that his findings are based on a rather special instance where the 
power plant is physically isolated as the sole disamenity factor and 
where the community is composed of primarily single-family 
residences.  The area within 11,500 feet of Seabrook Station is a 
mixture of single-family and multiple-family residences, motels, 
shopping centers, manufacturing and service facilities, salt marsh, 
rivers and a bay, the Atlantic coast, and an interstate highway.  There 
are no residences within 3,000 feet of the station.  Clearly there are 
many potential disamenities and amenities within the Seabrook Station 
area that would make the Blomquist findings suspect, as applied to the 
station. 

Second, nuclear plants in general, and Seabrook Station in particular, 
have much higher assessed values than would a small, old, fossil-fired 
plant and, therefore, contribute a greater portion of local property tax 
revenues (Section 2.7).  Many studies have shown that these 
contributions can allow the local taxing jurisdiction to function using 
lower property tax rates which, in turn, can increase the value of 
property located within that jurisdiction.  Thus, it would be much more 
likely for there to be a compensatory increase in property values in the 
case of Seabrook Station than in the case of the fossil plant. 

Third, Seabrook Station employs more than 1,000 workers, with 
periodic, temporary increases to more than 1,800.  A small fossil-fired 
plant might employ 100 workers.  Blomquist includes, within the value 
of land, a component attributable to the time it would take to commute 
to work.  The closer the residence to the workplace, the more travel 
time is saved, an attribute that would have a positive impact on the 
value of the property.  The more people who would commute to a 



Appendix E - Environmental Report 
Section 4.17 Offsite Land Use 

Seabrook Station Unit 1 Page 4-32 
License Renewal Application 

location for work, the more demand there would be for land within 
commuting distance, a factor that would also have a positive impact.  
Because many more people would commute to Seabrook Station than 
to a small fossil-fired plant, the potential commutation travel savings 
component of land value could be much higher for Seabrook Station. 

Sheppard is based on the Blomquist findings and, as such, should not 
be applied to Seabrook Station.  Sheppard also applied the findings to 
rental properties, something that Blomquist expressly declined to do.  
Finally, Sheppard suggests that the impact of job accessibility should 
not be counted because alternative uses of nuclear plant property 
following decommissioning would likely include employment.  NextEra 
Energy Seabrook notes, however, that few alternative uses would 
provide the number of workers, the high salaries, and the high property 
and sales tax contributions that Seabrook Station does. 

The second type of analysis employs a regional approach that 
combines nation-wide property value estimates with proximity to 
nuclear power plants, among other data, to identify depressing effects 
by the plants.  The scale of the methodologies undertaken by these 
analyses makes rebuttal difficult but the findings make acceptance 
difficult, too.  Findings that nuclear power plants have a strong 
negative influence on local economies within a 1,000-square-mile area 
(Clark and Nieves 1994), or on farm property values within 60 miles 
(Folland and Hough 2000) do not appear to be reasonable.  
Unfortunately, the papers do not include sufficient detail about their 
data and methodology to allow independent analysis. 

Finally, NextEra Energy Seabrook notes that, in both types of analysis, 
authors conclude that the presence of a nuclear power plant negatively 
affects property values when, at best, the analyses purport to show a 
correlation between the variables.  Even if the existence of a general 
correlation were accepted, the existence of contradictory plant-specific 
evidence in other analyses would make application to Seabrook 
Station problematic. 

Conclusion 

NextEra Energy Seabrook has evaluated the analyses that show 
depressing effects on property values and concluded that they apply 
methodologies that are not appropriate at Seabrook Station or arrive at 
conclusions that appear to defy logic and plant-specific observations 
while containing insufficient detail to allow independent analysis.  
NextEra Energy Seabrook finds the analyses showing no, or positive, 
effects more persuasive.  The mere presence of numerous 
contradictory analyses implies that, at best, depressing effects are 
speculative.  Therefore, NextEra Energy Seabrook concludes that 
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impacts to property values in the vicinity of Seabrook Station, if any, 
would be SMALL and positive, and warrant no mitigation. 
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Table 4.17-1 Area Land Development 

 Town of Seabrook Rockingham County Stafford County 

Year 
Acres 

Developeda 
Annual 

Changeb 
Acres 

Developedc 
Annual 

Changeb 
Acres 

Developeda 
Annual 

Changec 

2000 2,368 1.3% NA NA NA NA 

1998 NA NA 98,418 2.6% 33,616 1.9% 

1990 2,156 NA NA NA NA NA 

1974 1,699 NA 53,205 NA 21,450 NA 

NA = Not applicable 
a. Source: Table 2.8-2. 
b. Average annual change since 1974. 
c. Source: Zankel et al. 2006 
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4.18 TRANSPORTATION 

NRC 

The environmental report must “...assess the impact of highway 
traffic generated by the proposed project on the level of service of 
local highways during periods of license renewal refurbishment 
activities and during the term of the renewed license.”  10 CFR 
51.53(c)(3)(ii)(J) 

“…Transportation impacts…are generally expected to be of small 
significance.  However, the increase in traffic associated with 
additional workers and the local road and traffic control conditions 
may lead to impacts of moderate or large significance at some 
sites….”  10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 70 

Small impacts would be associated with U.S. Transportation 
Research Board Level of Service A, having the following condition:  
“…Free flow of the traffic stream; users are unaffected by the 
presence of others.” and Level of Service B, having the following 
condition:  “…Stable flow in which the freedom to select speed is 
unaffected but the freedom to maneuver is slightly diminished….”  
(NRC 1996e) 

The NRC made impacts to transportation a Category 2 issue, because 
impact significance is determined primarily by road conditions existing 
at the time of license renewal, which the NRC could not forecast for all 
facilities (NRC 1996e).  Local road conditions to be ascertained are:   

(1) level of service conditions, and  

(2) incremental increases in traffic associated with refurbishment 
activities and license renewal staff. 

As described in Section 3.2, no major refurbishment is planned and no 
refurbishment impacts to local transportation are anticipated.  NextEra 
Energy Seabrook does not anticipate hiring additional staff for 
continued operations during the renewal term.  Seasonal beach traffic 
is heavy, but does not coincide with plant outage activities.  Therefore, 
NextEra Energy Seabrook concludes that impacts to transportation are 
SMALL, will remain SMALL throughout the license renewal term, and 
warrant no additional mitigation. 
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4.19 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

NRC 

The environmental report must contain an assessment of “. . . 
whether any historic or archaeological properties will be affected by 
the proposed project.” 10 CFR 51.53(c)(3)(ii)(K) 

“Generally, plant refurbishment and continued operation are 
expected to have no more than small adverse impacts on historic 
and archaeological resources.  However, the National Historic 
Preservation Act requires the Federal agency to consult with the 
State Historic Preservation Officer to determine whether there are 
properties present that require protection.” 10 CFR 51, Subpart A, 
Appendix B, Table B-1, Issue 71 

“Sites are considered to have small impacts to historic and 
archaeological resources if (1) the State Historic Preservation 
Officer (SHPO) identifies no significant resources on or near the 
site; or (2) the SHPO identifies (or has previously identified) 
significant historic resources but determines they would not be 
affected by plant refurbishment, transmission lines, and license 
renewal term operations and there are no complaints from the 
affected public about altered historic character; and (3) if the 
conditions associated with moderate impacts do not occur.” (NRC 
1996e) 

The NRC made impacts to historic and archaeological resources a 
Category 2 issue, because determinations of impacts to historic and 
archaeological resources are site-specific and the National Historic 
Preservation Act mandates that impacts must be determined through 
consultation with the State Historic Preservation Officer (SHPO) (NRC 
1996e). 

As described in Section 2.11, there were five archaeological resources 
identified during the 1973 reconnaissance survey of the plant site.  
Three of these resources, with field numbers 1, 3, and 4 were 
determined to be in the area of planned disturbance.  These three 
resources together comprise the Rocks Road Site (formal state 
number NH47-20) and were excavated in 1974 and 1975.  Four sets of 
human remains were recovered from this site and were eventually 
repatriated under the Native American Graves Protection and 
Repatriation Act.  The remaining two resources found on-site were 
located outside of the area designated for disturbance and no further 
work was conducted on them.  In an addendum attached to the 1973 
survey report, PSNH indicated that four additional resources were 
located on-site, but outside the area designated for construction 
disturbance.  There is no record of any treatment of these four 
resources. 

The 1982 FES for operation reports that three archaeological sites 
(NH47-20 [Rocks Road], NH47-21 [Hunt’s Island], and NH47-22 
[Marsh]), located on the plant site, had been excavated by the 
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University of New Hampshire, and that three others, two off-site and 
one on-site, would not be impacted by the operation and maintenance 
of the plant (NRC 1982).  It is unknown why the number of remaining 
on-site resources described in the 1982 FES differs from the 1973 
archaeological survey report.  The 1982 FES goes on to state that 
operation and maintenance activities are not expected to affect any 
cultural resources in or eligible for the National Register (NRC 1982). 

NextEra Energy Seabrook knows of two archaeological resources on 
the plant site, site numbers 2 and 5 from the 1973 reconnaissance 
survey.  There are national, state, and locally-designated historic 
resources located within 6 miles of the Station; however, none are 
adjacent to or within the Station property.  NextEra Energy Seabrook is 
not aware of any historic or archaeological resources that have been 
affected by Seabrook Station operations, including operation and 
maintenance of transmission lines.  NextEra Energy Seabrook is 
aware of the potential for discovery of cultural resources during land-
disturbing activities based on the results of pre-operational 
archaeological exploration.  NextEra is developing procedures to 
protect any archaeological resources, if discovered, on the Seabrook 
Station site.    

No refurbishment activities or construction of license renewal-related 
facilities are planned at Seabrook Station during the license renewal 
term.  Operations and maintenance activities over the license renewal 
term are not expected to affect historic or cultural resources.  
Therefore, NextEra Energy Seabrook concludes that impacts to 
historic or archaeological resources are SMALL, will remain SMALL 
throughout the license renewal term, and warrant no additional 
mitigation. 

NextEra Energy Seabrook has consulted with the New Hampshire and 
Massachusetts SHPOs regarding this conclusion.  The New 
Hampshire and Massachusetts SHPOs concur that license renewal 
and associated operation and maintenance activities would have no 
effect on historic or archaeological resources.  Copies of the 
correspondence are presented in Attachment D. 
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4.20 SEVERE ACCIDENT MITIGATION ALTERNATIVES 
ANALYSIS 

NRC 

The environmental report must contain a consideration of 
alternatives to mitigate severe accidents “…if the staff has not 
previously considered severe accident mitigation alternatives for 
the applicant’s plant in an environmental impact statement or 
related supplement or in an environment assessment...” 10 CFR 
51.53(c)(3)(ii)(L) 

“…The probability weighted consequences of atmospheric 
releases, fallout onto open bodies of water, releases to ground 
water, and societal and economic impacts from severe accidents 
are small for all plants.  However, alternatives to mitigate severe 
accidents must be considered for all plants that have not 
considered such alternatives….” 10 CFR 51, Subpart A, Appendix B, 
Table B-1, Issue 76 

This section summarizes NextEra Energy Seabrook’s analysis of 
alternative ways to mitigate the impacts of severe accidents at 
Seabrook Station.  A detailed description of the Severe Accident 
Mitigation Alternatives (SAMA) analysis is provided in Attachment F. 

The term “accident” refers to any unintentional event (i.e., outside the 
normal or expected plant operation envelope) that results in the 
release or a potential for the release of radioactive material to the 
environment.  The NRC categorizes accidents as “design basis” or 
“severe.”  Design basis accidents are those for which the risk is great 
enough that the NRC requires plant design and construction to prevent 
unacceptable accident consequences.  Severe accidents are those 
that the NRC considers too unlikely to warrant design controls. 

The NRC concluded in its license renewal rulemaking that the 
unmitigated environmental impacts from severe accidents met its 
Category 1 criteria.  However, the NRC made consideration of 
mitigation alternatives a Category 2 issue because not all plants had 
completed ongoing regulatory programs related to mitigation 
(e.g., individual plant examinations and accident management).  Site-
specific information to be presented in the license renewal 
environmental report includes:  

(1) potential SAMAs,  

(2) benefits, costs, and net value of implementing potential SAMAs, 
and  

(3) sensitivity of analysis to changes in key underlying assumptions. 

SAMA Analysis 

Seabrook Station maintains a probabilistic risk assessment (PRA) 
model to use in evaluating the most significant risks of core damage 
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and the resulting radiological release from the containment structure.  
For the SAMA analysis, NextEra Energy Seabrook used the Seabrook 
Station PRA model output as input to an NRC-approved methodology 
that calculates economic costs and dose to the public from 
hypothesized releases from the containment structure to the 
environment.  Then, using NRC analysis techniques, NextEra Energy 
Seabrook calculated the monetary value of the unmitigated severe 
accident risk for Seabrook Station.  The result represents the monetary 
value of the base risk of dose to the public and worker, offsite and 
onsite economic costs, and replacement power.  This value became a 
cost/benefit-screening tool for potential SAMAs; a SAMA whose cost of 
implementation exceeded the base risk value could be rejected as 
being not cost-beneficial.  The following list summarizes the steps of 
this process: 

• Seabrook Station PRA Model – Use the Seabrook Station PRA 
model, which includes both internal and external events, as the 
basis for the analysis. 

• Level 3 PRA Analysis – Use Seabrook Station Level 1 and 2 PRA 
output and site-specific meteorology, demographic, economic, land 
use, and emergency response data as input in performing a Level 3 
PRA using the MELCOR Accident Consequence Code System 
(MACCS2) Version 1.13.1. 

• Baseline Risk Monetization – Use the analysis techniques specified 
in NEI 05-01, Revision A, to calculate the monetary value of the 
unmitigated Seabrook Station severe accident risk.  This becomes 
the maximum averted cost-risk (MACR) that is possible. 

• Phase I SAMA Analysis – Identify potential SAMA candidates 
based on the Seabrook Station PRA, Individual Plant Examination 
(IPE), Individual Plant Examination for External Events (IPEEE), 
and documentation from the industry and the NRC.  Screen out 
Phase I SAMA candidates: 

1) that are not applicable to the Seabrook Station design or are 
of low benefit in pressurized water reactors (PWRs) such as 
Seabrook Station  

2) that have already been implemented at Seabrook Station or 
whose benefits have been achieved at Seabrook Station 
using other means 

3) whose estimated cost exceeds the possible MACR 

• Phase II SAMA Analysis – Calculate the risk reduction attributable 
to each remaining SAMA candidate, in dollars, and compare to its 
implementation cost to identify the net cost-benefit.  PRA insights 
are also used to screen SAMA candidates in this phase. 
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• Sensitivity Analysis – Evaluate how changes in the SAMA analysis 
assumptions might affect the cost-benefit evaluation. 

• Conclusions – Summarize results and identify conclusions. 

Using this process, NextEra Energy Seabrook incorporated industry, 
NRC, and plant-specific information to create a list of 191 SAMAs for 
consideration.  Seventy-four candidate SAMAs passed the Phase I 
screening and were evaluated in the Phase II screening.  Phase II 
screening identified two SAMAs that are potentially cost-beneficial for 
Seabrook Station.  The two SAMAs candidates are described below. 

SAMA 157 – provide an independent AC power source to use as a 
battery charger (i.e., use a portable generator to charge the station 
battery).  Implementation of SAMA 157 would involve the purchase of 
a portable 480V AC generator, installation of connections to allow for 
use of the generator, development of a procedure for use, and training 
for personnel.  This would reduce the core damage frequency of long-
term station blackout sequences and extend battery life to allow 
additional time for recovery. 

SAMA 165 – the reactor water storage tank would be filled from fire 
water during containment injection.  The 6 inch reactor water storage 
tank flush flange would be modified to have a 2-1/2 inch female fire 
hose adapter with an isolation valve.  Implementation of this SAMA 
involves installation of a permanent hose connection on the flush 
flange for the reactor water storage tank, development of procedures 
for use, and training of personnel.  This could enhance long-term 
containment injection sequences that would benefit from reactor water 
storage tank make-up.  Installing a permanent valve connection would 
make alignment of fire water to the reactor water storage tank more 
efficient. 

Neither of these SAMAs is aging-related.  Therefore, they need not be 
implemented as part of license renewal pursuant to 10 CFR 54.  
NextEra Energy Seabrook is further evaluating these SAMA 
candidates and has not made a decision as to whether or not to 
implement them. 

Sensitivity Analyses 

NextEra Energy Seabrook performed several sensitivity analyses to 
evaluate how the SAMA analysis would change if certain key 
parameters were changed.  The sensitivity analyses include:  

• an evaluation of plant risk certainty using an uncertainty factor 
which incorporates a ratio of the 95th percentile value of the core-
damage frequency to the mean value of the core damage 
frequency;  

• changes in evacuation speed;  
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• use of a three percent discount rate; and use of a 41-year 
evaluation period.   

The results of the sensitivity analyses did not identify any additional 
candidate SAMAs with a positive cost-benefit for Seabrook Station. 

Conclusion 

The SAMA analysis identified two SAMA candidates that are 
potentially cost-beneficial:  

• SAMA 157 – use of a portable generator to charge station battery, 
and  

• SAMA 165 – install hose adapter and valve to enhance alignment 
efficiency of fire water to the refueling water storage tank.   

Neither of these SAMA candidates is aging-related and therefore, does 
not need to be implemented as part of license renewal pursuant to 
10 CFR 54.  These SAMA candidates will be added to Seabrook 
Station’s Long Range Plan, prioritized and considered along with the 
need for other plant improvements.   

NextEra Energy Seabrook did not identify any cost-effective, aging-
related, severe accident mitigation alternatives. 
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4.21 ENVIRONMENTAL JUSTICE 

Environmental justice was not reviewed in the GEIS.  However, 
Executive Order 12898, issued in 1994, requires a federal agency to 
identify and address disproportionately high and adverse impacts on 
low-income and minority populations that may result from the agency’s 
actions. 

In Chapter 4 of this environmental report, NextEra Energy Seabrook 
evaluated the environmental impacts of renewing Seabrook’s operating 
license for an additional 20 years, and determined that all impacts 
would be SMALL.  NextEra also located the minority and low-income 
populations within a 50-mile radius of Seabrook (see Section 2.6.2).  
All minority or low-income populations are at least 15 miles from the 
site.  Any impacts would decrease with increasing distance from the 
site. 

Because all impacts from an additional 20 years of operations at 
Seabrook would be SMALL, and because all minority or low-income 
populations are 15 miles or more from Seabrook, there will be no 
disproportionately high and adverse impacts to minority or low-income 
populations. 
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4.22 CUMULATIVE IMPACTS 

NextEra Energy Seabrook considered the potential cumulative impacts 
of Seabrook Station’s operations during the license renewal term.  The 
geographic area affected by cumulative impacts depends on the 
resource being impacted.  

To establish cumulative impacts, the impacts of the proposed action 
are combined with past, present and reasonably foreseeable actions 
and could include individually minor but collectively significant actions 
taking place over a period of time.  For the purposes of this analysis, 
past actions are those related to the resources at the time of plant 
licensing and construction, present actions are those related to the 
resources during current operations, and future actions are those 
actions that are reasonably foreseeable through the end of the plant 
operations, which would include the 20-year license renewal term.  It is 
possible that a SMALL impact, when considered in combination with 
the impacts of other actions on an affected resource could result in 
MODERATE or LARGE impacts to the affected resource.   

NextEra Energy Seabrook evaluated the impacts of Seabrook Station 
operations as well as the impacts of the known or reasonably 
foreseeable projects in the Seabrook Station vicinity and based on 
those impacts, determined that certain resources should be addressed 
cumulatively.  The following resources were considered appropriate for 
cumulative impacts analysis because of the potential for impacts on 
the resource when considered in combination with other known or 
reasonably foreseeable projects:  human health due to radiation, 
aquatic resources, groundwater consumption, traffic, taxes and land 
use, and air quality.  These resources are affected by many activities, 
and therefore, have the greatest potential to have significant 
cumulative impacts imposed on them.   

The principal facilities with impacts that have the potential to be 
collectively significant when combined with impacts of Seabrook 
Station are identified in Section 2.12, Known or Reasonably 
Foreseeable Projects in the Seabrook Station Vicinity. 

4.22.1 CUMULATIVE IMPACTS TO HUMAN HEALTH DUE TO 
RADIATION 

The GEIS determined that public and occupational radiation doses at 
all licensed nuclear plants are well below design objectives and 
regulations, and are expected to remain so throughout license renewal 
terms.  The NRC established radiation doses to individuals and the 
population as Category 1 issues.  

Radiological dose limits for protection of the public and workers have 
been developed by the EPA and NRC to address the cumulative 
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impacts of acute and long-term exposure to radiation and radioactive 
material.  The dose limits are codified in 10 CFR 20 and 40 CFR 190.  

In addition to the nuclear-fueled power-generation facility, Seabrook 
Station includes a Dry Fuel Storage (DFS) facility.  Seabrook Station 
releases no measurable quantities of radiation to surface water.  
Seabrook Station releases very small quantities of radioactivity to the 
air.  Tritium is present in the groundwater adjacent to Unit 1 
containment, but monitoring indicates that no off-site migration has 
occurred.  NextEra Energy Seabrook identified no other facilities in the 
10-mile radius of the plant which could release radioactivity into the air.  
The nearest nuclear power plants, Vermont Yankee and Pilgrim, are 
more than 50 miles from Seabrook Station.  Portsmouth Naval 
Shipyard, approximately 12 miles northeast of Seabrook Station 
maintains the US nuclear submarine fleet, and could be the source of a 
radioactive release to the air. 

In 2008, the maximum whole body dose to the hypothetically 
maximally-exposed individual from Seabrook Station operations 
(including the DFS) was 0.0136 millirem from all exposure pathways.  
EPA limits annual whole-body doses to members of the public from all 
pathways to 25 millirem, as set forth in 40 CFR 190.  In 2008, the 
maximum dose to the hypothetical individual attributable to Seabrook 
Station was 0.05 percent of the regulatory limit.  (Seabrook 2009c)  

An internet search identified 12 hospitals in Rockingham and Essex 
Counties.  Each of these facilities is licensed to handle radioactive 
isotopes used in medical treatments.  Patients receive radiation 
treatments and undergo tests involving the injection or ingestion of 
radioactive solutions.  Regulations limit the amounts that can be 
administered and released to very low concentrations.  Because these 
solutions are used in treatments, some radiation is released through 
waste water treatment systems to surface waters that may be sources 
of potable water.  Seabrook Station discharges wastewater to the 
Town of Seabrook’s wastewater treatment facility which discharges to 
the Atlantic Ocean, but other towns in the vicinity discharge to 
freshwater.  Because Seabrook Station does not discharge 
radioactivity to potable waters there are no cumulative impacts to 
human health due to radiation from potable water sources.  

Cumulative impacts to human health due to radiation are SMALL and 
are expected to remain SMALL throughout the license renewal term. 

4.22.2 CUMULATIVE IMPACTS TO AQUATIC RESOURCES 

Section 2.2 describes the aquatic environment affected by Seabrook 
Station.  Section 3.1 describes Seabrook Station’s water use.  
Seabrook Station withdraws from and discharges condenser cooling 
water to the Atlantic Ocean.  NextEra Energy Seabrook is not aware of 
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any other facilities within 6 miles of Seabrook Station that withdraw 
water from or discharge thermal effluent to the ocean.  

Seabrook Station has monitored aquatic communities since before the 
plant became operational in 1990.  Monitoring assesses nearfield and 
farfield water quality and populations of selected organisms, including 
soft-shell clams, crustaceans, zooplankton, fish, and 
macroinvertebrates other than clams and crustaceans.  As expected 
with biological systems, populations vary among years, however, 
variations are observed throughout the study area, not just between 
nearfield and farfield communities, and thus are attributable to regional 
factors, not the operation of Seabrook Station.  (NAI 2008)  

Seabrook Station is permitted by the Town of Seabrook to discharge 
wastewater to the Town of Seabrook’s wastewater treatment facility.  
Discharges from Seabrook Station are considered in the wastewater 
facility’s NPDES-permitted discharges.  

Because observed population variations are not the result of Seabrook 
Station operations, and because no other facilities withdraw from or 
discharge to the Atlantic Ocean in the vicinity of Seabrook Station, 
cumulative impacts to the aquatic resources are SMALL, and are 
expected to remain SMALL throughout the license renewal term. 

4.22.3 CUMULATIVE IMPACTS TO GROUND WATER 

Section 2.3 describes the ground-water resources in the vicinity of 
Seabrook Station.  Seabrook Station no longer uses groundwater from 
its well fields for any water supply, but does continue to pump 
groundwater at a rate of approximately 24 gpm for dewatering around 
site buildings.  Seabrook Station’s fresh water is supplied by the Town 
of Seabrook’s well systems.  Seabrook Station uses approximately 
14 percent of the Town of Seabrook’s public water supply.  Seabrook 
Station’s usage is considered in the Town of Seabrook’s permitted 
withdrawals.  

The area’s water supply demand is expected to increase at least 
through the year 2020.  Additional groundwater wells, surface water 
sources, and inter-municipal distribution systems are anticipated to 
meet the region’s water demand.  The local area governments are 
sponsoring studies to determine the best method for meeting the 
anticipated water demand.  However, NextEra Energy Seabrook does 
not anticipate Seabrook Station requiring more potable water from the 
Town of Seabrook.  Further, NextEra Energy Seabrook does not 
anticipate additional staff moving their families into the area and has no 
plans for refurbishment or other major construction projects during the 
license renewal term, which might require additional permanent staff 
and increase demand on the public water system.  Therefore, any 
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projected increased water demand would not be a result of continued 
Seabrook Station operations.   

Cumulative impacts on local groundwater could be MODERATE or 
LARGE, depending on the increased demand, and the amount of 
groundwater needed to meet that demand.  However, because 
Seabrook Station’s impacts to groundwater are SMALL, and the 
Station will not need additional quantities of groundwater during the 
license renewal term, its impacts are expected to remain SMALL 
throughout the license renewal term. 

4.22.4 CUMULATIVE IMPACTS TO AIR QUALITY 

Section 2.10 describes the air quality of the Merrimack Valley-Southern 
New Hampshire Interstate Air Quality Control Region.  Hillsborough, 
Merrimack, Strafford and Rockingham Counties are designated as 
partial non-attainment areas for 8-hour ozone air quality standards.  
Manchester and Nashua are designated as maintenance areas for 
carbon monoxide air quality standards.  The Town of Seabrook is a 
non-attainment area under the 8-hour ozone standards.   

Seabrook Station has a Clean Air Act Title V permit for two auxiliary 
boilers, large diesel-powered emergency generating units, smaller 
emergency generating units, and a diesel-engine-driven air 
compressor.  The Station also has several small diesel-powered 
pumps and motors.   

Sulfur hexafluoride (SF6) is contained in the switchyard breakers and 
bus ducts and escapes in small amounts into the surrounding air.  
These emissions are regulated under New Hampshire Air Toxic rules 
and subject to emission inventory reporting requirements under 
Seabrook Station’s Title V Permit.  Seabrook Station has partnered 
with EPA’s voluntary SF6 Emission Reduction Partnership to reduce 
SF6 emissions, though these emissions are not currently subject to 
federal regulations.   

Because the Merrimack Valley-Southern New Hampshire Interstate Air 
Quality Control Region is designated as a partial non-attainment or 
maintenance area for some air quality pollutants, cumulative impacts to 
air quality could be considered MODERATE.  Except for the 
intermittent use of the permitted equipment, Seabrook does not 
release regulated air pollutants therefore, Seabrook Station’s 
incremental contribution to cumulative impaired air quality would be 
SMALL and would remain SMALL throughout the license renewal term.   

4.22.5 CUMULATIVE IMPACTS OF TAXES AND LAND USE 

Section 2.7 describes the tax payments made by the owners for the 
Seabrook Station.  New Hampshire’s electric utility industry is 
deregulated, and expected to remain deregulated.  Therefore 
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Seabrook Station’s property taxes are expected to be based primarily 
on the tax rate and the market value of the station property over the 
license renewal term.  Between 2003 and 2008, Seabrook Station 
property taxes represented between 29.6 and 42.5 percent of the 
Town of Seabrook’s net tax commitment.  Annually, utilities in New 
Hampshire pay a “Utility Property Tax”, most of which is added to the 
state’s Education Trust Fund.  Between 2003 and 2008, Seabrook 
Station’s property taxes represented 1.2 to 2.0 percent of the 
Education Trust Fund.   

Seabrook’s contribution to the tax revenues of the Town of Seabrook 
are LARGE and are expected to remain LARGE throughout the license 
renewal term. Seabrook Station’s contribution to the state’s Education 
Trust Fund are SMALL and are expected to remain SMALL throughout 
the license renewal term.  

Tax revenues affect land use indirectly, for example by funding 
infrastructure projects that encourage development.  The Town of 
Seabrook has a master plan that direct the town’s vision for land use 
which is based on anticipated revenues.  Because Seabrook Station 
taxes are a large component of the town’s tax base, it indirectly 
supports land use changes in the town.  If Seabrook Station no longer 
paid property taxes to the Town of Seabrook, the town could have to 
revise its master plan implementation schedule to accommodate the 
reduced revenues.  The effects of Seabrook Station’s tax payments on 
land use are LARGE and would be LARGE during the license renewal 
term.  If Seabrook Station’s operating license was not renewed, the 
impacts on land use would be LARGE and adverse.  NextEra Energy 
Seabrook is not aware of any other planned or anticipated projects that 
would provide tax revenues similar to those provided by Seabrook 
Station. 

When combined with the impact of other potential activities, such as 
residential development and population growth in the area surrounding 
the plant, impacts on taxes and land use from Seabrook Station 
license renewal would not produce a noticeable incremental change in 
any adverse impact measures. 

4.22.6 CUMULATIVE IMPACTS ON TRAFFIC 

NextEra Energy does not anticipate adding additional staff to Seabrook 
Station during the license renewal term, however, Seabrook Station 
employs approximately 1,100 permanent employees and hosts 
approximately 800 temporary workers for approximately 30 days 
during outages, which recur every 18 months.  Outages do not occur in 
summer when seasonal beach traffic increases traffic congestion.   

Traffic in the vicinity of Seabrook Station is congested.  The level of 
service (LOS) along US1 is characterized as E or F based on traffic 
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counts.  LOS E provides marginal service and LOS F indicates that 
capacity has been exceeded.   

Seabrook Station employees commute to work during daily shift 
changes but are not commuting at other times of the day.  Because the 
LOS indicates exceeded capacity on US1, the cumulative impacts of 
traffic can be described as LARGE and would be expected to remain 
so, particularly during the summer beach season.  However, Seabrook 
Station’s incremental cumulative impact on traffic in the area occurs 
over short durations and is therefore considered SMALL and is 
expected to remain SMALL throughout the license renewal term.   
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5.0 ASSESSMENT OF NEW AND SIGNIFICANT INFORMATION 

NRC  

“The environmental report must contain any new and significant 
information regarding the environmental impacts of license renewal of 
which the applicant is aware.” 10 CFR 51.53(c)(3)(iv) 

The U.S. Nuclear Regulatory Commission (NRC) licenses the operation of 
domestic nuclear power plants and provides for license renewal, requiring a 
license renewal application that includes an environmental report 
(10 CFR 54.23).  NRC regulations at 10 CFR 51 prescribe the environmental 
report content and identify the specific analyses the applicant must perform.  
In an effort to streamline the environmental review, the NRC has resolved 
most of the environmental issues generically (Category 1) and only requires 
an applicant’s analysis of the remaining issues (Category 2). 

While NRC regulations do not require an applicant’s environmental report to 
contain analyses of the impacts of Category 1 issues, the regulations 
[10 CFR 51.53(c)(3)(iv)] do require that an applicant identify any new and 
significant information of which the applicant is aware that would negate any 
of the generic findings that the NRC has codified or evaluated in the Generic 
Environmental Impact Statement for License Renewal of Nuclear Plants 
(GEIS) (NRC 1996e).  The purpose of this requirement is to alert NRC staff to 
such information, so the staff can determine whether to seek the 
Commission’s approval to waive or suspend application of the rule with 
respect to the affected generic analysis.  The NRC has explicitly indicated, 
however, that an applicant is not required to perform a site-specific validation 
of GEIS conclusions (NRC 1996g). 

NextEra Energy Seabrook, LLC expects that new and significant information 
would include: 

• Information that identifies a significant environmental issue not covered in 
the GEIS and codified in the regulation, or 

• Information that was not covered in the GEIS analyses of a particular 
environmental issue and that leads to an impact finding different from that 
codified in the regulation. 

The NRC regulations do not define the term “significant”, though for the 
purpose of its review, NextEra Energy Seabrook used guidance available in 
Council on Environmental Quality (CEQ) regulations.  The National 
Environmental Policy Act authorizes CEQ to establish implementing 
regulations for federal agency use.  The NRC requires license renewal 
applicants to provide the NRC with input, in the form of an environmental 
report, that the NRC will use to meet National Environmental Policy Act 
requirements as they apply to license renewal (10 CFR 51.10).  CEQ 
guidance provides that federal agencies should prepare environmental impact 
statements for actions that would significantly affect the environment 
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(40 CFR 1502.3), focus on significant environmental issues (40 CFR 1502.1), 
and eliminate from detailed study issues that are not significant 
[40 CFR 1501.7(a)(3)].  The CEQ guidance includes a lengthy definition of 
“significantly” that requires consideration of the context of the action and the 
intensity or severity of the impact(s) (40 CFR 1508.27).  NextEra Energy 
Seabrook expects that moderate or large impacts, as defined by the NRC, 
would be significant.  Chapter 4 presents the NRC’s definitions of 
MODERATE and LARGE impacts. 

The new and significant assessment process that NextEra Energy Seabrook 
used during preparation of this license renewal application includes:   

(1) interviews with NextEra Energy Seabrook, NextEra Energy Duane 
Arnold, and NextEra Energy Resources, LLC staff with various 
responsibilities including environmental, engineering, radiological 
waste, chemistry, industrial health and safety, communications, 
operations support, regarding information related to the conclusions 
in the GEIS as they relate to Seabrook Station;  

(2) review of NextEra Energy Resources and NextEra Energy 
Seabrook’s environmental management systems to ensure that  
current programs consider management of potential impacts or 
provide mechanisms for Seabrook Station staff to become aware of 
new and significant information;  

(3) review of correspondence with state and federal regulatory agencies 
to determine whether the agencies had concerns about the continued 
operation of Seabrook Station;  

(4) review of documents related to environmental issues at Seabrook 
Station and regional environs;  

(5) credit for oversight provided by inspections of plant facilities and 
environmental monitoring operations by state and federal regulatory 
agencies;  

(6) review of other licensees’ environmental reports, audits, and industry 
initiatives; and  

(7) independent review of plant-related information through NextEra 
Energy Seabrook contracts with industry experts on license renewal 
environmental impacts.   

As part of its investigation for new and significant information, NextEra Energy 
Seabrook evaluated information about tritium in the groundwater adjacent to 
Unit 1.  As described in Section 2.3.3, in September 1999, elevated tritium 
concentrations were monitored in ground water that was seeping into the Unit 
1 containment annulus.  The source of the tritium was determined to be a leak 
from the Cask Loading Area/Transfer canal connected to the Spent Fuel Pool.  
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Based on that evaluation, NextEra Energy Seabrook concluded that changes 
in groundwater quality as a result of the tritium incursion are not significant 
and would not preclude current or future uses of groundwater for the following 
reasons:  

• In 2000/2001, dewatering systems were installed in the fuel building, PAB 
and containment area of Unit 1.  Tritium is limited to the Unit 1 
containment area, and no offsite migration of tritium in groundwater has 
been observed.  The groundwater withdrawal system in the Unit 1 
containment area is providing hydraulic containment of the tritium.  
Additionally, approximately 32,000 gpd of groundwater is pumped from the 
Unit 2 containment building which slows the flow of groundwater off site by 
reversing the hydraulic gradient along the southern boundary of the site 
(RSCS 2009b).  

• Tritium in groundwater at the site does not present an environmental or 
health risk to onsite or offsite receptors.  Between 2004 and 2009, tritium 
concentrations were reported in the surficial aquifer at concentrations 
ranging from 617 pCi/L to 2,930 pCi/L.  All tritium concentrations in 
groundwater at the site have been reported at concentrations well below 
the EPA’s drinking water standard of 20,000 pCi/L.  

• The tritium plume is contained on Seabrook Station property.  As 
discussed in Section 2.3.2, most homes and commercial and industrial 
users in the Town of Seabrook are supplied by the town’s 10 municipal 
water system wells, which are at least 2 miles west of the site.  

• There is no human exposure pathway, and, therefore, no threat to public 
or occupational health or safety.   

For these reasons NextEra Energy Seabrook considers the tritium in the 
groundwater adjacent to Unit 1 to be new but not significant information.  
Therefore, the conclusion in the GEIS that impacts of radiation exposures to 
the public during the license renewal term (issue 61) would be SMALL 
remains unchanged.  

NextEra Energy Seabrook’s assessment did not identify any new and 
significant information regarding the Seabrook Station environment or 
operations that would (1) make any generic conclusion codified by the NRC 
for Category 1 issues not applicable to Seabrook Station, (2) alter regulatory 
or GEIS statements regarding Category 2 issues, or (3) suggest any other 
measures of license renewal environmental impact.  



Appendix E - Environmental Report 
Section 6.1 License Renewal Impacts 

Seabrook Station Unit 1 Page 6-1 
License Renewal Application 

6.0 SUMMARY OF LICENSE RENEWAL IMPACTS AND 
MITIGATING ACTIONS 

6.1 LICENSE RENEWAL IMPACTS 

NextEra Energy Seabrook, LLC has reviewed the environmental impacts of 
renewing the Seabrook Station operating license and has concluded that all 
impacts would be SMALL and would not require mitigation.  This 
environmental report documents the basis for NextEra Energy Seabrook’s 
conclusion.  The section in Chapter 4 entitled “Category 1 and NA license 
renewal issues” incorporates by reference the U.S. Nuclear Regulatory 
Commission (NRC) findings for the 47 Category 1 issues that apply to 
Seabrook Station, all of which have impacts that are SMALL (Attachment A, 
Table A-1).  The remainder of Chapter 4 analyzes Category 2 issues, all of 
which are either not applicable or have impacts that would be SMALL.  
Table 6.1-1 identifies the impacts that Seabrook Station license renewal 
would have on resources associated with Category 2 issues. 
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Table 6.1-1 Environmental Impacts Related to License Renewal at 
Seabrook Station 

No. Issue Environmental Impact 

Surface Water Quality, Hydrology, and Use (for all plants) 

13 Water use conflicts 
(plants with cooling ponds 
or cooling towers using 
makeup water from a 
small river with low flow) 

NONE.  This issue does not apply because Seabrook Station 
does not use cooling ponds or cooling towers for the 
circulating water system, and it does not withdraw makeup 
water from a small river. 

Aquatic Ecology (for plants with once-through and cooling pond heat dissipation systems)

25 Entrainment of fish and 
shellfish in early life 
stages 

SMALL.  Seabrook Station has a current NPDES permit 
which constitutes compliance with CWA Section 316(b) 
requirements to provide best technology available to 
minimize entrainment. 

26 Impingement of fish and 
shellfish  

SMALL.  Seabrook Station has a current NPDES permit 
which constitutes compliance with CWA Section 316(b) 
requirements to provide best technology available to 
minimize impingement. 

27 Heat shock SMALL.  Seabrook Station discharges meets the thermal 
requirements of its NPDES permit and there have been no 
demonstrated impacts due to the thermal discharge.   

Groundwater Use and Quality 

32 Groundwater use 
conflicts (potable and 
service water; plants that 
use > 100 gpm) 

NONE.  This issue does not apply at Seabrook Station 
because groundwater is not used for potable or service water 
and the dewatering pumping rate is less than 100 gpm. Fresh 
water is obtained from the Town of Seabrook. 

34 Groundwater use 
conflicts (plants using 
cooling towers or cooling 
ponds withdrawing 
makeup water from a 
small river) 

NONE.  This issue does not apply because Seabrook Station 
does not use cooling towers or cooling ponds for the 
circulating water system, and it does not withdraw makeup 
water from a small river. 

35 Groundwater use 
conflicts (Ranney wells) 

NONE.  This issue does not apply because Seabrook Station 
does not use Ranney wells. 

39 Groundwater quality 
degradation (cooling 
ponds at inland sites) 

NONE.  This issue does not apply because Seabrook Station 
is not at an inland site and does not use cooling ponds. 

Terrestrial Resources 

40 Refurbishment impacts NONE.  No impacts are expected because NextEra Energy 
Seabrook has no plans to undertake refurbishment. 
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Table 6.1-1 Environmental Impacts Related to License Renewal at 
Seabrook Station (Continued) 

No. Issue Environmental Impact 

Threatened or Endangered Species 

49 Threatened or 
endangered species 

SMALL.  Three terrestrial and six aquatic federally-listed 
species occur in the general vicinity of Seabrook Station, but 
none are known to be affected by plant operation.  Five 
aquatic and 24 terrestrial species are state-listed in New 
Hampshire.  Eight aquatic and 13 terrestrial species are 
state-listed in Massachusetts.  None are known to be 
affected by plant operations.  No critical habitats are in the 
vicinity of Seabrook Station.  NextEra Energy Seabrook has 
no plans to change plant operations and the owners of the 
Seabrook Station transmission lines have no plans to change 
their maintenance practices affecting these resources.  
Resource agencies contacted by NextEra Energy Seabrook 
expressed no concerns about continued plant operation on 
the threatened or endangered species in the vicinity. 

Air Quality 

50 Air quality during 
refurbishment (non-
attainment and 
maintenance areas) 

NONE.  No impacts are expected because NextEra Energy 
Seabrook has no plans to undertake refurbishment. 

Human Health 

57 Microbiological organisms 
(public health) (plants using 
lakes or canals, or cooling 
towers or cooling ponds 
that discharge to a small 
river) 

NONE.  This issue does not apply because Seabrook 
Station does not use lakes or canals, or cooling towers or 
cooling ponds for the circulating water system, and it does 
not discharge to a small river. 

59 Electromagnetic fields, 
acute effects (electric 
shock) 

SMALL.  The largest modeled induced current under the 
Seabrook Station lines is substantially less than the 5-
milliampere limit.  Therefore, the Seabrook Station 
transmission lines conform to the National Electrical Safety 
Code provisions for preventing electric shock from induced 
current. 

Socioeconomics 

63 Housing impacts SMALL.  The NRC concluded that housing impacts would 
be small in medium and high population areas having no 
growth control measures.  Seabrook Station is located in a 
high population area with no growth control measures. 

65 Public services:  public 
utilities 

SMALL.  NextEra Energy Seabrook has no plans to 
increase plant water use or employment for license renewal 
purposes. 

66  Public services:  education 
(refurbishment) 

NONE.  No impacts are expected because NextEra Energy 
Seabrook has no plans to undertake refurbishment. 

68 Offsite land use 
(refurbishment) 

NONE.  No impacts are expected because NextEra Energy 
Seabrook has no plans to undertake refurbishment. 
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Table 6.1-1 Environmental Impacts Related to License Renewal at 
Seabrook Station (Continued) 

No. Issue Environmental Impact 

69 Offsite land use (license 
renewal term) 

SMALL.  No plant-induced changes to offsite land use are 
expected from license renewal.  Impacts from continued 
operation would be positive. 

70 Public services:  
transportation 

SMALL.  Seasonal beach traffic is heavy, but does not 
coincide with planned plant outage activities.  Local 
planning officials monitor, and will continue to monitor, any 
traffic problems to expand road systems as necessary.  
The increase in traffic flow as a result of license renewal, if 
any, would not likely cause impacts. 

71 Historic and archeological 
resources 

SMALL.  No construction is planned on-site or in the 
transmission corridors during the license renewal term. 
Consultation with the New Hampshire State Historic 
Preservation Office and the Massachusetts Historical 
Commission (TBD) concluded that license renewal would 
have no effect on historic or archaeological resources.  

Postulated Accidents 

76 Severe accidents SMALL.  The analysis did not identify any cost-effective, 
aging-related, severe accident mitigation alternatives.   
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6.2 MITIGATION 

NRC 

“The report must contain a consideration of alternatives for reducing 
adverse impacts…for all Category 2 license renewal issues…”  10 CFR 
51.53(c)(3)(iii) 

“The environmental report shall include an analysis that considers and 
balances…alternatives available for reducing or avoiding adverse 
environmental effects…”  10 CFR 51.45(c) as incorporated by 10 CFR 
51.53(c)(2) and 10 CFR 51.53(c)(3)(iii) 

Impacts of license renewal are SMALL and would not require mitigation.  
Current operations include monitoring activities that would continue during the 
license renewal term.  NextEra Energy Seabrook performs routine monitoring 
to ensure the safety of workers, the public, and the environment.  The 
monitoring programs ensure that the plant’s permitted emissions and 
discharges are within regulatory limits and any unusual or abnormal 
emissions/discharges would be quickly detected, mitigating potential impacts. 
Consistent with permit and license requirements, Seabrook Station will 
continue to perform monitoring to ensure the continued protection of workers, 
the public, and the environment.  
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6.3 UNAVOIDABLE ADVERSE IMPACTS 

NRC 

The environmental report shall discuss any “...adverse environmental 
effects which cannot be avoided should the proposal be implemented...”  
10 CFR 51.45(b)(2) as adopted by 10 CFR 51.53(c)(2) 

This environmental report adopts by reference the NRC findings for 
applicable Category 1 issues, including discussions of any unavoidable 
adverse impacts (Attachment A, Table A-1).   

NextEra Energy Seabrook examined 11 Category 2 issues and identified the 
following unavoidable adverse impacts of license renewal: 

• Small numbers of adult and juvenile fish are impinged on the cooling water 
intake system traveling screens.  The impingement numbers are very 
small in relation to recreational and commercial takes of important 
species. 

• Fish larvae and eggs, and bivalve larvae are entrained in the cooling water 
intake system. 
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6.4 IRREVERSIBLE AND IRRETRIEVABLE RESOURCE 
COMMITMENTS 

NRC 

The environmental report shall discuss any “...irreversible and irretrievable 
commitments of resources which would be involved in the proposed action 
should it be implemented…”  10 CFR 51.45(b)(5) as adopted by 10 CFR 
51.53(c)(2) 

Irreversible and irretrievable resource commitments are related to the use of 
nonrenewable resources and the effects that the use of these resources have 
on future generations.  Irreversible effects primarily result from use or 
destruction of a specific resource (e.g., energy and minerals) that cannot be 
replaced within a reasonable time frame.  Irretrievable resource commitments 
involve the loss in value of an affected resource that cannot be restored as a 
result of the action (e.g., extinction of a threatened or endangered species or 
the disturbance of a cultural site).  

Continued operation of Seabrook Station for the license renewal term will 
result in irreversible and irretrievable resource commitments, including the 
following: 

• nuclear fuel, which is used in the reactor and is converted to radioactive 
waste; 

• land required to dispose of spent nuclear fuel, low-level radioactive wastes 
generated as a result of plant operations, and sanitary wastes generated 
from normal industrial operations; 

• elemental materials that will become radioactive; and 

• materials used for the normal industrial operations of the plant that cannot 
be recovered or recycled or that are consumed or reduced to 
unrecoverable forms.  
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6.5 SHORT-TERM USE VERSUS LONG-TERM PRODUCTIVITY OF 
THE ENVIRONMENT 

NRC 

The environmental report shall discuss the “...relationship between local 
short-term uses of man’s environment and the maintenance and 
enhancement of long-term productivity...”  10 CFR 51.45(b)(4) as adopted 
by 10 CFR 51.53(c)(2) 

The current balance between short-term use and long-term productivity at the 
Seabrook Station site was established with the decision to construct the plant.  
The Final Environmental Statement related to Seabrook Station (AEC 1974; 
NRC 1982) evaluated the impacts of constructing and operating Seabrook 
Station in Rockingham County, New Hampshire.  Short-term use of natural 
resources would include the use of land and water.  Most of the Seabrook 
Station site was uncultivated marshland and scrubland prior to construction.  
The local planning commission had designated the land for industrial use 
(PSNH 1973).  The main plant area and education center required clearing of 
about 40 acres.  Construction areas required another 55 acres (PSNH 1973).  
Construction of the intake and discharge tunnels took place underground and 
any above ground acreage needed for construction support was included in 
the 40 acres previously described.  The majority of the lengths of the three 
345 kV transmission lines built to connect Seabrook Station to the regional 
grid were not constructed in existing rights-of-way; however, using best 
management practices, the new rights-of-way were enhanced to benefit 
wildlife habitats (PSNH 1973).  Today, approximately 600 acres of the 
889-acre Seabrook Station property is marshland that provides habitat for 
estuarine wildlife and would be protected for an additional 20 years with 
license renewal.  

The Master Plan for the Town of Seabrook reflects a plan for the site to 
continue to host a power generation facility following the decommissioning of 
Seabrook Station (Town of Seabrook 2008b).  However, if the entire property 
were not used for this purpose after decommissioning, some environmental 
disturbances would cease and some restoration of the natural habitat would 
occur.  If the area was returned to a natural state, several parcels would 
revert back to the original owners, including New Hampshire Fish and Game 
Department and The Audubon Society of New Hampshire (NAEC 2002).  In 
addition, post 9-11 Coast Guard restrictions placed on the Brown’s River 
would be removed, restoring full recreational use of the Brown’s River.  Thus, 
the “trade-off” between the production of electricity and changes in the local 
environment is reversible to some extent.   

Experience with other experimental, developmental, and commercial nuclear 
plants has demonstrated the feasibility of decommissioning and dismantling 
such plants sufficiently to restore a site to its former use.  The degree of 
dismantlement will take into account the intended new use of the site and a 
balance among health and safety considerations, salvage values, and 
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environmental impact.  However, decisions on the ultimate disposition of 
these lands have not yet been made.  Continued operation for an additional 
20 years would not increase the short-term productivity impacts described 
here or the long-term productivity of the site. 
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7.0 ALTERNATIVES TO THE PROPOSED ACTION 

NRC 

The environmental report shall discuss “Alternatives to the proposed 
action…”  10 CFR 51.45(b)(3), as adopted by reference at 10 CFR 
51.53(c)(2). 

“...The report is not required to include discussion of need for power or 
economic costs and benefits of... alternatives to the proposed action 
except insofar as such costs and benefits are either essential for a 
determination regarding the inclusion of an alternative in the range of 
alternatives considered or relevant to mitigation....”  10 CFR 51.53(c)(2). 

“While many methods are available for generating electricity, and a huge 
number of combinations or mixes can be assimilated to meet a defined 
generating requirement, such expansive consideration would be too 
unwieldy to perform given the purposes of this analysis.  Therefore, NRC 
has determined that a reasonable set of alternatives should be limited to 
analysis of single, discrete electric generation sources and only electric 
generation sources that are technically feasible and commercially viable…”  
(NRC 1996e). 

“…The consideration of alternative energy sources in individual license 
renewal reviews will consider those alternatives that are reasonable for the 
region, including power purchases from outside the applicant’s service 
area....”  (NRC 1996c) 

Chapter 7 evaluates alternatives to renewal of the Seabrook Station operating 
license.  The chapter identifies actions that NextEra Energy Seabrook, LLC 
might take and associated environmental impacts, if the NRC does not renew 
the plant’s operating license.  The chapter also addresses actions that 
NextEra Energy Seabrook has considered, but would not take, and discusses 
the basis for determining that such actions would be unreasonable.   

The alternatives discussed in this chapter are divided into two categories, “no-
action” and “alternatives that meet system generating needs.”  In considering 
the level of detail and analysis that it should provide for each category, 
NextEra Energy Seabrook relied on the NRC decision-making standard for 
license renewal: 

“…the NRC staff, adjudicatory officers, and Commission shall 
determine whether or not the adverse environmental impacts of 
license renewal are so great that preserving the option of license 
renewal for energy planning decision makers would be 
unreasonable.”  [10 Code of Federal Regulations (CFR) 
51.95(c)(4)]. 

NextEra Energy Seabrook has determined that the environmental report 
would support NRC decision-making as long as the document provides 
sufficient information to clearly indicate whether an alternative would have a 
smaller, comparable, or greater environmental impact than the proposed 
action.  Providing additional detail or analysis serves no function if it only 



Appendix E - Environmental Report 
Section 7.0 Alternatives to the Proposed Action 

Seabrook Station Unit 1 Page 7-2 
License Renewal Application 

brings to light additional adverse impacts of alternatives to license renewal 
that are already identified as having a greater environmental impact than the 
proposed action.  This approach is consistent with regulations of the Council 
on Environmental Quality, which provide that the consideration of alternatives 
(including the proposed action) should enable reviewers to evaluate their 
comparative merits (40 CFR 1500-1508).  NextEra Energy Seabrook believes 
that Chapter 7 provides sufficient detail about alternatives to establish the 
basis for necessary comparisons to the Chapter 4 discussion of impacts from 
the proposed action. 

In characterizing environmental impacts from alternatives, the same 
definitions of SMALL, MODERATE, and LARGE presented in the introduction 
to Chapter 4 are used in this chapter. 
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7.1 NO-ACTION ALTERNATIVE 

The “no-action alternative” refers to a scenario in which the NRC does not 
renew the Seabrook Station operating license.  Components of this 
alternative include replacing the generating capacity of Seabrook Station and 
decommissioning the facility, as described below. 

Seabrook Station is a generator of electricity in New Hampshire owned 
88.2 percent by NextEra Energy Seabrook; 11.6 percent by the 
Massachusetts Municipal Wholesale Electric Company; 0.1 percent by the 
Taunton Municipal Lighting Plant; and 0.1 percent by the Hudson Light & 
Power Department.  The Energy Information Administration reports that 
Seabrook Station provided approximately 10.76 terawatt-hours of electricity 
during 2007 (EIA 2008a) to residential and other consumers in the New 
England region.  In 2008, the Station provided 9.35 terawatt-hours of 
electricity (EIA 2009).  The power is sufficient to supply the electricity used by 
over 900 thousand homes and would be unavailable to customers in the 
event the Seabrook Station operating license is not renewed (FPLE 2008). 

Seabrook Station is the only operating nuclear plant in New Hampshire and is 
the largest reactor in New England.  Seabrook Station provides 4.0 percent of 
ISO-NE’s (Independent System Operator New England’s) total generating 
capacity and 8.2 percent of its actual generation.  NextEra Energy Seabrook 
assumes that any alternative would be unreasonable if it did not include 
replacing the capacity of Seabrook Station.  Replacement could be 
accomplished by: 

(1) building new generating capacity,  

(2) purchasing power from the wholesale market, or  

(3) reducing power requirements through demand reduction.   

Section 7.2.1 describes each of these possibilities in detail, and Section 7.2.2 
describes environmental impacts from feasible alternatives. 

Under the no-action alternative, NextEra Energy Seabrook would continue 
operating Seabrook Station until the existing license expires, then initiate 
immediate decontamination and dismantlement activities as required by the 
State of New Hampshire.  The Generic Environmental Impact Statement 
(GEIS) (NRC 1996e) defines decommissioning as the safe removal of a 
nuclear facility from service and the reduction of residual radioactivity to a 
level that permits release of the property for unrestricted use and termination 
of the license.  The NRC-evaluated decommissioning options include 
immediate decontamination and dismantlement, or safe storage of the 
stabilized and defueled facility for a period of time, followed by additional 
decontamination and dismantlement.  Regardless of the option chosen, 
decommissioning must be completed within a 60-year period.  The New 
Hampshire-Nuclear Decommissioning Financing Committee has based 
decommissioning costs and funding on the decommissioning of Seabrook 
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Station at the end of its licensed operating life (New Hampshire 2009).  The 
GEIS describes decommissioning activities based on an evaluation of the 
1,175 MWe Trojan Nuclear Plant (the “reference” pressurized-water reactor).  
Seabrook Station is rated at 1,245 MWe net.  Seabrook Station has 6 percent 
more capacity, however, with respect to decommissioning activities, this 
difference is not considered significant.  Therefore, the GEIS description is 
applicable to decommissioning activities that NextEra Energy Seabrook would 
conduct at Seabrook Station. 

As the GEIS notes, the NRC has evaluated environmental impacts from 
decommissioning.  The NRC-evaluated impacts include impacts of 
occupational and public radiation dose; impacts of waste management; 
impacts to air and water quality; and ecological, economic, and 
socioeconomic impacts.  The NRC indicated in the NUREG-0586, Final 
Generic Environmental Impact Statement on Decommissioning of Nuclear 
Facilities; Supplement 1 (NRC 2002) that the environmental effects of 
greatest concern (i.e., radiation dose and releases to the environment) are 
less than the same effects resulting from reactor operations.  NextEra Energy 
Seabrook adopts by reference the NRC conclusions regarding environmental 
impacts of decommissioning. 

NextEra Energy Seabrook notes that decommissioning activities and their 
impacts are not discriminators between the proposed action and the no-action 
alternative.  Seabrook Station will have to be decommissioned regardless of 
the NRC decision on license renewal; license renewal would only postpone 
decommissioning for another 20 years.  The NRC has established in the 
GEIS that the timing of decommissioning operations does not substantially 
influence the environmental impacts of decommissioning.  NextEra Energy 
Seabrook adopts by reference the NRC findings (10 CFR 51, Appendix B, 
Table B-1, Decommissioning) to the effect that delaying decommissioning 
until after the renewal term would have small incremental environmental 
impacts.  The discriminators between the proposed action and the no-action 
alternative lie within the choice of generation replacement options that are 
part of the no-action alternative.  Section 7.2.2 analyzes the impacts from 
these options.   

NextEra Energy Seabrook concludes that the decommissioning impacts 
under the no-action alternative would not be substantially different from those 
occurring following license renewal, as identified in the GEIS (NRC 1996e) 
and in the decommissioning generic environmental impact statement (NRC 
2002).  These impacts would be temporary and would occur at the same time 
as the impacts from meeting system generating needs. 



Appendix E - Environmental Report 
Section 7.2 Alternatives that Meet System Generating Needs 

Seabrook Station Unit 1 Page 7-5 
License Renewal Application 

7.2 ALTERNATIVES THAT MEET SYSTEM GENERATING NEEDS 

The power produced in New Hampshire is not limited to use within the state.  
New Hampshire is a net exporter of electric power, using less electricity than 
is generated within the state.  The ISO-NE region relies on electricity drawn 
from New Hampshire to help meet power requirements throughout the region.  
The ISO-NE Interconnection is a regional network that coordinates the 
movement of wholesale electricity in all or parts of Connecticut, Maine, 
Massachusetts, New Hampshire, Rhode Island and Vermont.  In 2007, the 
ISO-NE region had a net import of 6.1 terawatt-hours, representing 
4.6 percent of the region’s net energy load (ISO-NE 2008a). 

The current mix of power generation options within the ISO-NE region is one 
indicator of what NextEra Energy Seabrook considers to be feasible 
alternatives.  Figure 7.2-1 illustrates the 2007 electric industry generating 
capacity and energy output by fuel type for the ISO-NE region.  In 2007, 
electric generators connected to the ISO-NE network had a total generating 
capacity of 30,879 MW (FERC 2009a).  As shown in Figure 7.2-1, this 
capacity includes units fueled by natural gas (40.0 percent), oil (22.1 percent), 
nuclear (14.9 percent), coal (9.1 percent), pumped storage (5.5 percent), 
hydroelectric (5.4 percent) and non-hydro renewables/miscellaneous 
(3.0 percent) (ISO-NE 2007).  In 2007, the electric industry in the ISO-NE 
region provided 130.7 terawatt-hours of electricity (ISO-NE 2008a).  As 
shown in Figure 7.2-1, power generation in the ISO-NE region was dominated 
by natural gas (42.2 percent), followed by nuclear (28.3 percent), coal 
(15.1 percent), other renewables (6.0 percent), hydroelectric (4.9 percent), oil 
(2.2 percent) and pumped storage (1.3 percent) (ISO-NE 2008a).  The entire 
ISO-NE region is a net importer of electric power, using more electricity than 
is generated within the region.  In 2007, 12.2 terawatt-hours (gross) were 
imported into the ISO-NE region and 6.1 terawatt-hours (gross) were 
exported.  Therefore the net result is 6.1 terawatts-hours imported (ISO-NE 
2008a). 

Comparison of generating capacity with actual utilization of this capacity 
indicates that coal, gas, and nuclear are used by ISO-NE substantially more 
relative to their ISO-NE capacity than oil-fired generation.  This condition 
reflects the relatively low fuel cost and base-load suitability for nuclear power 
and coal-fired plants, and relatively higher use of oil-fired units to meet peak 
loads.  While gas-fired units are typically used to meet peak loads, use of 
natural gas to meet base-load requirements in New Hampshire is increasing 
as a result of its lower emission levels and the relative ease of siting new 
natural gas-fired power plants (EIA 2008b).  Also, a comparison of the 
capability of and energy production from petroleum and gas-fired facilities 
demonstrates a strong local preference for gas firing over oil firing, likely due 
to the higher cost and greater air emissions associated with oil firing.  Energy 
production from hydroelectric sources is similarly preferred from a cost 
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standpoint, but capacity is limited and utilization can vary substantially 
depending on water availability.  

7.2.1 ALTERNATIVES CONSIDERED 

Technology Choices 

For the purposes of this environmental report, alternative generating 
technologies were evaluated to identify candidate technologies that would be 
capable of replacing Seabrook Station’s nominal net base-load capacity of 
1,245 MWe.  NextEra Energy Seabrook accounted for the fact that Seabrook 
Station is a base-load generator and that any feasible alternative to Seabrook 
Station would also need to be able to generate base-load power.  NextEra 
Energy Seabrook assumed that the New England states of Connecticut, 
Maine, Massachusetts, New Hampshire, Rhode Island and Vermont comprise 
the region of interest (ROI) for purposes of this analysis.   

Based on these evaluations, it was determined that new plant systems 
capable of replacing the capacity of Seabrook Station are limited to a new 
nuclear plant, a supercritical pulverized coal-fired plant, or a combined-cycle 
natural gas-fired plant for base-load operation.  This conclusion is supported 
by the generation utilization information presented in the introduction to 
Section 7.2 that identifies natural gas and coal as the most heavily used non-
nuclear generating fuel type in the region.   

NextEra Energy Seabrook chose to evaluate a supercritical pulverized boiler 
in lieu of conventional, ultra-supercritical, circular fluidized bed, or coal 
gasification boilers because the supercritical option is commercially mature, 
widely used throughout the world, and more economical.  The steam systems 
used in the current generation of pulverized coal boilers are generally 
designated as subcritical (or conventional), supercritical, or ultra-supercritical, 
based on the pressure and temperature of the steam.   

NextEra Energy Seabrook would use natural gas as the primary fuel in its 
combined-cycle turbines because of the economic and environmental 
advantages of gas over oil.  Manufacturers now have large standard sizes of 
combined-cycle gas turbines that are economically attractive and suitable for 
high-capacity base-load operation.  NextEra Energy Seabrook chose to 
evaluate combined-cycle turbines in lieu of simple-cycle turbines because the 
combined-cycle option is more economical.  The benefits of lower operating 
costs for the combined-cycle option outweigh its higher capital costs.  It 
should also be noted that Town of Seabrook Master Plan recommends that a 
gas-fired electrical generating plant be constructed when Seabrook Station is 
decommissioned, which also supports analyzing a gas-fired power plant as 
an alternative (Town of Seabrook 2008b). 

Mixture 

The NRC noted in Section 8.1 of the GEIS that, while many methods are 
available for generating electricity and a huge number of combinations or 
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mixes can be assimilated to meet system needs, it would be impractical to 
analyze all the combinations.  Therefore, the NRC determined that 
alternatives evaluation should be limited to analysis of single discrete 
electrical generation sources and only those electric generation technologies 
that are technically reasonable and commercially viable (NRC 1996e).  
Consistent with the NRC determination, NextEra Energy Seabrook has not 
evaluated mixes of generating sources.  The impacts from nuclear, coal- and 
gas-fired generation presented in this chapter would bound the impacts from 
any combination of the three technologies. 

Regulatory Background  

Nationally, the electric power industry has been undergoing a transition from 
a regulated industry to a competitive market environment.  Efforts to 
deregulate the electric utility industry began with passage of the National 
Energy Policy Act of 1992.  Provisions of this act required electric utilities to 
allow open access to their transmission lines and encouraged development of 
a competitive wholesale market for electricity.  The Act did not mandate 
competition in the retail market, leaving that decision to the states.  Over the 
past few years, states within the ISO-NE region (Connecticut, Maine, 
Massachusetts, New Hampshire, and Rhode Island) have transitioned to 
competitive wholesale and retail markets.  Vermont is not restructuring its 
electric power industry. 

In 1996, New Hampshire enacted House Bill 1392, which required the New 
Hampshire Public Utilities Commission to allow its customers retail choice 
through a pilot program which later indicated a 15 to 20 percent savings.  In 
2001, New Hampshire enacted House Bill 489 which extended the period of 
transition service of the Public Service Company of New Hampshire (PSNH).  
PSNH customer rates were reduced by 10 percent (EIA 2007b).  Similarly, in 
May 1997 Maine enacted Legislation Docket 1804 which allowed retail 
competition by March of 2000 and required a 30 percent renewable energy 
source generation (EIA 2008c).  In 1998, Connecticut enacted House Bill 
5005, which allowed 35 percent of its consumers to choose among 
competitive generation suppliers by January 2000 and all of its customers by 
July 2000 (EIA 2008d).  The Rhode Island Utilities Act of 1996 (House 
Bill 8124), called for a July 1997 start date for retail choice phase-in 
(EIA 2007c).  In November of 1997, Massachusetts enacted House Bill 5117 
to restructure its electric power industry.  Under the law, retail access and rate 
cuts were required by March 1998, with an additional rate cut a year and half 
later (EIA 2007d). 

In May 2007, New Hampshire enacted the Renewables Portfolio Standards 
(RPS), which requires all retail electric suppliers in New Hampshire to acquire 
renewable energy certificates amounting to 23.8 percent of retail electricity by 
2025.  Of this, 16.3 percent of the target is to come from sources installed 
after January 1, 2006 and the remaining 7.5 percent is to come from existing 
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resources (DSIRE 2008).  The RPS divides renewables in New Hampshire 
into four classes.  Class I consists of energy produced from solar 
technologies (not meeting Class II requirements), photovoltaic technologies 
(not meeting Class II requirements), wind energy, hydroelectric, geothermal 
technologies, wave or tidal action, and methane gas from landfills or a 
sustainable biomass facility all beginning operation after January 1, 2006.  
Class II consists of electricity from new solar technology operations after 
January 1, 2006.  Class III consists of existing biomass and methane facilities 
generating less than or equal to 25 megawatts of electricity prior to January 1, 
2006.  Class IV consists of hydroelectricity technologies, producing less than 
or equal to 5 megawatts of capacity, in operation prior to January 1, 2006.  
Massachusetts, Connecticut, Maine, and Rhode Island all established similar 
RPS programs.  While Vermont does not have an RPS, it did pass legislation 
in 2008 to create renewable energy resource goals (ISO-NE 2008a).   

Alternatives 

The following sections present fossil-fuel-fired generation (Section 7.2.1.1), 
nuclear generation (Section 7.2.1.2), and purchased power (Section 7.2.1.3) 
as reasonable alternatives to Seabrook Station license renewal.  Section 
7.2.1.4 discusses reduced demand (referred to as demand side 
management) and presents the basis for concluding that it is not a reasonable 
alternative to license renewal.  Section 7.2.1.5 discusses other alternatives 
that NextEra Energy Seabrook has determined are not reasonable and the 
bases for these determinations. 

7.2.1.1 Construct and Operate Fossil-Fuel-Fired Generation 

NextEra Energy Seabrook analyzed locating hypothetical new coal- and gas-
fired units at an existing NextEra Energy power plant site and at an 
undetermined greenfield site.  NextEra Energy Seabrook concluded that 
Seabrook Station is the preferred site for new construction because this 
approach would minimize environmental impacts by building on previously 
disturbed land and by making the most use possible of existing facilities, such 
as transmission lines, roads, parking areas, and office buildings.  The addition 
of a new cooling tower could be required due to U.S. Environmental 
Protection Agency (EPA) regulatory changes, but some components of the 
cooling system would still be used and water would still be withdrawn and 
discharged to the Atlantic Ocean. 

It must be emphasized, however, that these are hypothetical scenarios.  
NextEra Energy Seabrook does not have plans for such construction at 
Seabrook Station or any other site in New England. 

Gas-Fired Generation 

For purposes of this analysis, NextEra Energy Seabrook assumed 
development of a modern natural gas-fired combined-cycle plant with design 
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characteristics similar to those being developed elsewhere in the ISO-NE 
region, and with a generating capacity similar to Seabrook Station.   

One unit with a nominal net capacity of 1245 MWe could be assumed to 
replace the total 1245 MWe Seabrook Station nominal net capacity.  
However, NextEra Energy Seabrook’s experience indicates that, although 
custom-sized gas-fired units can be built, using standard sizes is more 
economical.  For example, standard-sized units include gas-fired combined-
cycle units of 415-MWe net capacity (Chase 2000; GE Energy 2009).  Three 
415-MWe units would be comparable to the Seabrook Station net capacity.  
Therefore, in this analysis, the hypothetical plant would comprise three pre-
engineered 415-MWe natural gas-fired combined-cycle systems for a total of 
1,245 MWe (GE Energy 2009).  NextEra Energy Seabrook assumes that the 
representative plant would be located at the Seabrook Station site, which 
offers potential advantages of existing infrastructure (e.g., transmission, 
roads, and technical and administrative support facilities).   

The characteristics of this plant and other relevant resources were used to 
define the gas-fired alternative.  Table 7.2-1 presents the basic characteristics 
for the gas-fired alternative.   

Coal-Fired Generation 

For purposes of this analysis, NextEra Energy Seabrook assumed the coal-
fired alternative would be composed of three 415-MWe supercritical coal-fired 
boilers for a total of 1,245 MWe.  NextEra Energy Seabrook assumes that the 
hypothetical plant would be located at the Seabrook Station site, which offers 
potential advantages of existing infrastructure (e.g., transmission, roads, and 
technical and administrative support facilities).  The NRC evaluated coal-fired 
generation alternatives for Vermont Yankee Nuclear Power Station 
(NRC 2007).  NextEra Energy Seabrook reviewed the NRC’s analysis, 
believes it to be sound, and notes that it analyzed less generating capacity 
than the 1,245 MWe discussed in this analysis.  In defining the coal-fired 
alternative to Seabrook Station, NextEra Energy Seabrook used input specific 
to the site and New Hampshire and has scaled from the NRC analysis done 
for the Vermont Yankee plant where appropriate.  

Table 7.2-2 presents the basic coal-fired alternative emission control 
characteristics.  The emissions control assumptions are based on the 
technologies recognized by the EPA for minimizing emissions and estimated 
emissions are based upon the EPA’s published removal efficiencies 
(EPA 1998).  For the purpose of analysis, NextEra Energy Seabrook 
assumed that coal and limestone (calcium carbonate) would be delivered to 
the site via rail.   

7.2.1.2 Construct and Operate New Nuclear Reactor 

Since 1997, the NRC has certified four new standard designs for nuclear 
power plants under 10 CFR 52, Subpart B.  These designs are the U.S. 
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Advanced Boiling Water Reactor (10 CFR 52, Appendix A), the System 
80+ Design (10 CFR 52, Appendix B), the AP600 Design (10 CFR 52, 
Appendix C), and the AP1000 Design (10 CFR 52, Appendix D).  All of these 
designs are light-water reactors.  The NRC evaluated new nuclear generation 
capacity as an alternative for the Vermont Yankee Nuclear Power Station 
(NRC 2007).  NextEra Energy Seabrook has reviewed the NRC analysis and 
believes it to be sound.  In defining the Seabrook Station new nuclear reactor 
alternative, NextEra Energy Seabrook has used site- and New Hampshire-
specific input and has scaled from the NRC analysis, where appropriate to 
evaluate the construction of a one-unit nuclear facility as an alternative to 
Seabrook Station.   

7.2.1.3 Purchased Power 

As noted in Section 7.2.1, electric industry restructuring initiatives in New 
Hampshire and other states in the ISO-NE region are designed to promote 
competition in energy-supply markets by facilitating participation by 
generation companies.  ISO-NE has implemented market rules to 
appropriately anticipate and meet electricity demands in the resulting 
wholesale electricity market.  As an additional facet of this restructuring effort, 
retail customers in the region now may choose among any company with 
electric generation to supply their power.  In view of these conditions, NextEra 
Energy Seabrook assumes for purposes of this analysis that adequate 
supplies of electricity would be available, and that purchased power would be 
a reasonable alternative to meet the Station’s load requirements in the event 
the existing operating license for Seabrook Station is not renewed. 

The source of this purchased power may reasonably include new generating 
facilities developed elsewhere in the ISO-NE region.  The technologies that 
would be used to generate this purchased power are speculative.  NextEra 
Energy Seabrook assumes that the generating technology used to produce 
purchased power would be one of those that the NRC analyzed in the GEIS.  
For this reason, NextEra Energy Seabrook is adopting by reference the GEIS 
description of the alternative generating technologies as representative of the 
purchased power alternative.  Of these technologies, facilities fueled by coal 
and combined-cycle facilities fueled by natural gas are the most cost effective 
for providing base-load capacity. 

NextEra Energy Seabrook anticipates that additional transmission 
infrastructure could be needed in the event purchased power must replace 
Seabrook Station capacity.  From a local perspective, loss of Seabrook 
Station could require construction of new transmission infrastructure to 
ensure local system stability.  From a regional perspective, ISO-NE’s inter-
connected transmission system is highly reliable, and the market-driven 
process for adding capacity in the region is expected to have a positive 
impact on overall system reliability. 
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7.2.1.4 Demand Side Management 

Historically, state regulatory bodies have required regulated utilities to 
institute programs designed to reduce demand for electricity.  Demand side 
management (DSM) programs included energy conservation and load 
management measures.  In a deregulated market, electric power generators 
generally are not required to retain an extensive conservation and load 
management incentive program, which allows them to offer competitively- 
priced power. 

In New Hampshire, the ISO-NE promotes and advances DSM in the retail 
electric market.  It began in 2003 with implementation of the demand 
response program.  It is now managed using demand resources, installed 
measures (i.e., products, equipment, systems, services, practices, and 
strategies) that result in additional and verifiable reductions in end-use 
demand on the electricity network during specific performance hours.  
Demand resources include a combination of demand response and other 
demand resources (e.g., energy efficiency, load management, and distributed 
generation).  Demand response is a specific type of demand resource in 
which electricity consumers modify their electric energy consumption in 
response to incentives based on wholesale market prices.  Other demand 
resources tend to reduce end-use demand on the electricity network across 
many hours but usually not in direct response to changing hourly wholesale 
price incentives.  (ISO-NE 2008b) 

Since New England’s demand-resource program began in 2003, it has seen 
tremendous growth.  The monthly average enrollment in demand-resource 
programs in 2006 was 650 MW which increased by 103 percent in 2007 to 
1,324 MW.  The program increased by 430 percent between January 2005 
and December 2007.  Since beginning, the ISO-NE’s demand-resource 
management has added a variety of programs and participants, resulting in 
increased demand-response capabilities.  During 2007, New Hampshire had 
74.7 MW of participation in the demand-response program while the whole 
ISO-NE region had 1,694 MW (ISO-NE 2008b). 

It is expected that the entire ISO-NE’s demand-resource program will 
continue to expand in the future.  But as a practical matter, it would be 
extremely hard to increase energy savings from demand reductions by an 
additional 1,245 MWe to replace the Seabrook Station generation capability.  
Also, NextEra Energy Seabrook is a merchant generator and does not have a 
retail customer base in the ISO-NE region.  It does not have a DSM program 
in the ISO-NE region or the ability to implement such a program.  Further, 
DSM measures would not serve NextEra Energy Seabrook’s business 
purposes as a merchant generator.  For these reasons, NextEra Energy 
Seabrook does not consider DSM to represent a reasonable alternative to 
renewal of the Seabrook Station operating license. 
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7.2.1.5 Other Alternatives 

This section identifies alternatives that NextEra Energy Seabrook has 
determined are not reasonable for replacing Seabrook Station and the bases 
for these determinations.  In performing this evaluation, NextEra Energy 
Seabrook accounted for the fact that Seabrook Station is a base-load 
generator and that any feasible alternative to Seabrook Station would also 
need to be able to generate base-load power.  NextEra Energy Seabrook 
assumed that the New England states (i.e., Connecticut, Maine, 
Massachusetts, New Hampshire, Rhode Island and Vermont) comprise the 
ROI for purposes of this analysis.  In performing this evaluation, NextEra 
Energy Seabrook relied heavily upon the NRC’s GEIS (NRC 1996e). 

Wind 

Wind power, due to its intermittent nature, is not suitable for base-load 
generation, as discussed in Section 8.3.1 of the GEIS.  Wind power systems 
produce power only when the wind is blowing at a sufficient velocity and 
duration.  While recent advances in technology have improved wind turbine 
capacity, average annual capacity factors for wind power systems are 
relatively low (20 to 40 percent) compared to a 90 to 97 percent industry 
average for a base-load plant such as a nuclear plant (EERE 2008a; 
NRRI 2007).  The average capacity factor for wind power systems in the ROI 
is 22.1 percent (EERE 2008a).  In conjunction with energy storage 
mechanisms, wind power might serve as a means of providing base-load 
power.  However, current energy storage technologies are too expensive to 
permit wind power to serve as a large base-load generator (Schainker 2008). 

The energy potential in wind is expressed by wind generation classes ranging 
from 1 (least energetic) to 7 (most energetic).  Current wind technology can 
operate economically on Class 4 sites with the support of the federal 
production tax credit of 2.1 cents/kWh (AWEA 2008a), but utility-scale 
applications in Class 3 wind regimes require further technical development .  
In the ROI, the primary areas of good wind energy resources are the Atlantic 
coast and exposed hilltops, ridge crests, and mountain summits.  Offshore 
wind resources are abundant (EERE 2008b) but the technology is not 
sufficiently demonstrated at this time.  Only 1,077 MW of offshore wind 
capacity has been installed worldwide (EERE 2008a).  In the United States, at 
least 35 offshore wind energy projects are in various stages of development 
and permitting.  They range from 20 MW to 940 MW, though the 940 MW 
project is in preliminary stages of development.  Nine of these projects are in 
the ROI (Offshore Wind 2009).  Cape Wind recently received the required 
state and local permits to construct 130 wind turbines (420 MW) in Nantucket 
Sound, Massachusetts.  The Minerals Management Service, which has the 
authority to review and approve offshore wind projects, issued a favorable 
Final Environmental Impact Statement in January 2009.  The Record of 
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Decision as well as completion of the federal permitting process is expected 
in the near future (Cape Wind 2009). 

Based on American Wind Energy Association estimates (AWEA 2008b), the 
ROI has the technical potential (the upper limit of renewable electricity 
production and capacity that could be brought online, without regard to cost, 
market acceptability, or market constraints) for roughly 10,989 MWe of land-
based wind power capacity.  The full exploitation of wind energy is 
constrained by a variety of factors including land availability and land-use 
patterns, surface topography, infrastructure constraints, environmental 
constraints, wind turbine capacity factor, wind turbine availability, and grid 
availability.  By 2008, a total of 55.53 MWe of wind energy had been 
developed in the ROI.  Projected new capacity in various stages of planning 
or permit review within the ROI includes an additional 60 MWe of wind energy 
(AWEA 2008b).  NextEra Energy is the leading generator of wind power in 
North America with over 7,500 MWe net capacity throughout the US (NextEra 
2009e).   

Wind farms generally consist of 10 to 50 turbines in the range of 1-3 MWe 
(EERE 2008a).  Estimates based on existing installations indicate that a 
utility-scale wind farm would be spread over 30 to 50 acres per MWe of 
installed capacity (McGowan and Connors 2000).  However, the actual area 
occupied by turbines, substations, and access roads may occupy 3 percent to 
5 percent of the wind farm’s total acreage (McGowan and Connors 2000).  
Thus the remaining area is available for other uses.  When the wind farm is 
located on land already used for intensive agriculture, the additional impact to 
wildlife and habitat will likely be minor, while disturbance caused by wind 
farms in more remote areas may be more significant.  Replacement of 
Seabrook Station generating capacity (1,245 MWe) with wind power, 
assuming a capacity factor of 30 percent, would require a large greenfield site 
about 23,280 acres (233 square miles) in size, of which approximately 
5,760 acres (9 square miles) would be disturbed and unavailable for other 
uses. 

The scale of this technology is too small to directly replace a power plant the 
size of Seabrook Station; capacity factors are low (20 to 40 percent), and the 
extensive land requirement (23,280 acres) with the desired wind regimes is 
limiting.  Therefore, NextEra Energy Seabrook has concluded that wind power 
is not a reasonable alternative to Seabrook Station license renewal. 

Solar 

By its nature, solar power (photovoltaic and thermal) is intermittent and not 
suitable for base-load generation.  As discussed in Section 8.3.2 of the GEIS, 
solar power systems produce power only when sunlight is available.  The 
average annual capacity factors for solar power systems are relatively low 
(16 to 50 percent) compared to a 90 to 97 percent industry average for a 
base-load plant such as a nuclear plant (NRRI 2007).  In conjunction with 
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energy storage mechanisms, solar power might serve as a means of 
providing base-load power.  However, current energy storage technologies 
are too expensive to permit solar power to serve as a large base-load 
generator (Schainker 2008).  Even without consideration of storage capacity, 
solar power technologies (photovoltaic and thermal) cannot currently compete 
with conventional fossil-fueled technologies in grid-connected applications 
due to high costs per kilowatt of capacity (EERE 2006a). 

While NextEra Energy is the leading generator of solar power in North 
America with over 145 MWe net capacity throughout California, solar power is 
not a technically feasible alternative for base-load generating capacity in the 
ROI (NextEra 2009e).  The ROI receives 3 to 5 kilowatt hours of solar 
radiation per square meter per day compared with 5.5 to 7.5 kilowatt hours 
per square meter per day in areas of the West, such as California, which are 
most promising for solar technologies (EERE 2008c). 

Finally, land requirements for solar plants are high.  Estimates based on 
existing installations indicate that utility-scale plants would occupy at least 
2.5 acres per MWe for photovoltaic and 4.9 acres per MWe for solar thermal 
systems (EERE 2004).  Utility-scale solar plants have been used mainly in 
regions that receive high concentrations of solar radiation such as the 
western U.S.  A utility-scale solar plant located in the ROI would occupy about 
3.3 acres per MWe for photovoltaic and 9.9 acres per MWe for solar thermal 
systems.  Therefore, replacement of Seabrook Station generating capacity 
with solar power would require dedication of about 23,040 acres (36 square 
miles) for photovoltaic and 27,520 acres (43 square miles) for solar thermal 
systems, and both would have large environmental impacts at a greenfield 
site. 

NextEra Energy Seabrook has concluded that, due to the high cost of both 
generation and storage technologies, limited availability of sufficient incident 
solar radiation, and the amount of land needed, solar power is not a 
reasonable alternative to Seabrook Station license renewal.  

Hydropower 

About 1,647 MWe of utility generating capacity (excluding pumped storage) in 
the ROI comes from hydropower (ISO-NE 2008c).  NextEra Energy supports 
hydropower and operates 360 MWe net capacity in the ROI (NextEra 2009e).  
The total amount of undeveloped hydropower that could feasibly be utilized in 
the ROI is approximately 1,071 MWe.  This capacity is distributed over 4,653 
different sites.  The unpredictability of permitting many of these locations and 
the major capital investment would suggest development potential at a small 
fraction of these sites.  In addition, this capacity is less than that needed to 
replace the 1,245 MWe capacity of Seabrook Station.  There are no 
undeveloped sites in the ROI that would be environmentally suitable for a 
single hydroelectric facility similar in generation size to Seabrook Station 
(EERE 2006b). 
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As the GEIS points out in Section 8.3.4, the percentage of United States 
generating capacity provided by hydropower is expected to decline because 
hydroelectric facilities have become difficult to site as a result of public 
concern over flooding, destruction of natural habitat, and alteration of natural 
river courses.  A small number of hydropower projects, totaling 12.9 MWe, 
are being considered in the ROI (FERC 2009b).  The largest of these projects 
is 3.7 MWe.  Even if they were built, these small hydropower projects could 
not replace the 1,245 MWe generated at Seabrook Station.  Also, there are 
numerous dams being removed within the New England area for various 
reasons including the restoration of natural infrastructure such as migrating 
fish habitat (American Rivers 2008; USFWS 2009b). 

The GEIS estimates that hydroelectric power plants have a land use 
requirement of 1,000,000 acres (1,550 square miles) per 1,000 MWe (NRC 
1996e).  Based on this estimate, replacement of Seabrook Station’s 
generating capacity would require flooding approximately 1,237,760 acres 
(1,934 square miles), resulting in a large impact on land use.  Further, 
operation of a hydroelectric facility would alter aquatic habitats above and 
below the dam, which would impact existing aquatic communities. 

NextEra Energy Seabrook has concluded that, due to the lack of suitable 
sites in the ROI for a large hydroelectric facility and the large amount of land 
needed, hydropower is not a reasonable alternative to Seabrook Station 
license renewal. 

Tidal, Ocean Thermal Energy, and Wave 

The most developed technologies to harness electrical power from the ocean 
are tidal power, ocean thermal energy, and wave power conversion.  These 
technologies are still in the early stages of development and are not 
commercially available to replace a large base-load generator such as 
Seabrook Station.   

Tidal power technologies extract energy from the diurnal flow of tidal currents 
caused by the gravitational pull of the moon.  Unlike wind and wave power, 
tidal streams offer entirely predictable output.  All coastal areas consistently 
experience two high and two low tides over a period of approximately 
25 hours.  However, because the lunar cycle is longer than a 24-hour day, the 
peak outputs differ by about an hour each day, and so tidal energy cannot be 
guaranteed at times of peak demand (Feller 2003).  

Tidal power technologies consist of tidal turbines and barrages.  Tidal 
turbines are similar in appearance to wind turbines and are mounted on the 
seabed.  They are designed to exploit the higher energy density, but lower 
velocity, of tidal flows compared to wind.  Tidal barrages are similar to 
hydropower dams in that they are dams with gates and turbines installed 
along the dam.  When the tides produce an adequate difference in the level of 
the water on opposite sides of the dam, the gates are opened and water is 
forced through turbines, which turns a generator.  
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For those tidal differences to be harnessed into electricity, the difference in 
water height between the high and low tides must be at least 16 feet.  There 
are only about 40 sites on the Earth with tidal ranges of this magnitude 
(EERE 2008d).  Sites with adequate tidal differences within the United States 
are only available in Maine and Alaska (CEC 2008).  Several tidal energy 
projects, totaling 578.6 MWe, are being considered in the ROI (FERC 2009b).  
The largest of these projects is 300 MWe.  Even if they were built, these tidal 
energy projects could not replace the 1,245 MWe generated at Seabrook 
Station.   

Ocean thermal energy conversion (OTEC) technology capitalizes on the fact 
that water temperature decrease with depth.  As long as the temperature 
between the warm surface water and the cold deep water differs by about 
20°C (36°F), an OTEC system can produce a significant amount of power.  
The temperature gradient off of the coast of the ROI is less than 18°C (32°F) 
and, so is not a good resource for OTEC technology (NREL 2008). 

Wave energy conversion takes advantage of the kinetic energy in the ocean 
waves (which are mainly caused by interaction of wind with the surface of the 
ocean).  Wave energy offers an irregular, oscillatory, low-frequency energy 
source that must be converted to a 60-Hertz frequency before it can be added 
to the power grid (CEC 2008).  Wave energy resources are best between 
30 and 60 degrees latitude in both hemispheres and the potential tends to be 
greatest on western coasts (RNP 2007).   

NextEra Energy Seabrook believes that ocean technology has not matured 
sufficiently to support production for a facility the size of Seabrook Station, 
and NextEra Energy Seabrook has concluded that, due to cost and 
production limitations, tidal, ocean thermal energy, and wave technologies are 
not reasonable alternatives to Seabrook Station license renewal. 

Geothermal 

Geothermal energy is a proven resource for power generation.  Geothermal 
power plants use naturally heated fluids as an energy source for electricity 
production.  To produce electric power, underground high-temperature 
reservoirs of steam or hot water are tapped by wells and the steam rotates 
turbines that generate electricity.  Typically, water is then returned to the 
ground to recharge the reservoir. 

Geothermal energy can achieve capacity factors of 93 percent and can be 
used for base-load power where this type of energy source is available 
(NRRI 2007).  Widespread application of geothermal energy is constrained by 
the geographic availability of the resource.  In the U.S., high-temperature 
hydrothermal reservoirs occur in the western continental U.S., Alaska, and 
Hawaii.  The ROI has low to moderate temperature resources that can be 
tapped for direct heat or for geothermal heat pumps, but electricity generation 
is not feasible with these resources (GHC 2008; EERE 2008c).  Therefore, 
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NextEra Energy Seabrook concludes that geothermal is not a reasonable 
alternative to Seabrook Station license renewal. 

Wood Energy 

About 640 MWe of utility generating capacity in the ROI comes from wood or 
biomass waste fueled boilers (NEEDS 2006).  As discussed in the GEIS 
(NRC 1996e), the use of wood waste to generate electricity is largely limited 
to those states with significant wood resources.  The pulp, paper, and 
paperboard industries in states with adequate wood resources generate 
electric power by consuming wood and wood waste for energy, benefiting 
from the use of waste materials that could otherwise represent a disposal 
problem.   

According to the National Renewable Energy Laboratory, the ROI produces 
approximately 7.8 million dry tons of wood waste annually (consisting of forest 
mill, and urban wood residues) (NREL 2005).  Assuming the fuel has a 
nominal heat content of 9.961 million Btu per dry ton and a thermal 
conversion efficiency of 25 percent, the annual power potential of the ROI 
would be 19.5 million MW-hours (EIA 2008f; NRC 1996e).  This is the 
equivalent to a 2,473 MWe base-load (90 percent capacity factor) power plant 
which is nearly double the 1,245 MWe capacity of Seabrook Station.  The 
largest existing wood waste power plants in operation are 40 to 50 MWe in 
size.  There is one power plant, Schiller Station, near Portsmouth, New 
Hampshire, that utilizes a 50-MWe wood burning unit (EIA 2007a). 

The costs of using wood waste as a fuel are highly variable.  Costs can be 
very low if they are a byproduct of another process, as is the case with mill 
residues.  Costs become higher if the wood must be collected and 
transported, as is the case with crop residues and urban wood residues.  
Crop and urban wood residues would be inadequate fuel sources for base-
load applications because they would be difficult to harvest, haul, store and 
handle.  Also, wood has a low heat content that makes it unattractive for 
base-load applications.   

Further, as discussed in Section 8.3.6 of the GEIS (NRC 1996e), construction 
of a wood-fired plant would have a similar environmental impact to that for a 
coal-fired plant, although facilities using wood waste for fuel would be built on 
a smaller scale.  Like coal-fired plants, wood-waste plants require large areas 
for fuel storage, processing, and ash waste disposal.  Additionally, operation 
of wood-fired plants has environmental impacts, including impacts on the 
aquatic environment and air.  Wood is also difficult to handle and has high 
transportation costs. 

NextEra Energy Seabrook has concluded that, due to the lack of an 
environmental advantage, low heat content, handling difficulties, and high 
transportation costs, wood energy is not a reasonable alternative to Seabrook 
Station license renewal. 
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Municipal Solid Waste 

As discussed in Section 8.3.7 of the GEIS (NRC 1996e), the initial capital 
costs for municipal solid waste plants are greater than for comparable steam 
turbine technology at wood-waste facilities.  This is due to the need for 
specialized waste separation and handling equipment and stricter 
environmental emission controls.  

The decision to burn municipal solid waste to generate energy is usually 
driven by the need for an alternative to landfills, rather than by energy 
considerations.  Combusting waste usually reduces its volume by 
approximately 90 percent (EPA 2010).  The remaining ash is buried in 
landfills (EPA 2009b). It is unlikely that many landfills will convert waste to 
energy due to the numerous obstacles and factors that may limit the growth in 
waste-to-energy power generation.  Chief among them are environmental 
regulations and public opposition to siting waste-to-energy facilities near 
feedstock supplies.  There is an existing municipal waste combustor near 
Seabrook Station, the Covanta Haverhill Energy from Waste Facility.  It is a 
49 MWe municipal waste combustor that began commercial operation in 1989 
and is approximately 17 miles to the southwest of Seabrook Station 
(CE 2009). 

Estimates in the GEIS suggest that the overall level of construction impacts 
from a waste-fired plant should be approximately the same as that for a coal-
fired plant.  Additionally, waste-fired plants have the same or greater 
operational impacts (including impacts on the aquatic environment, air, and 
waste disposal).  Some of these impacts would be moderate, but still larger 
than the environmental effects of Seabrook Station license renewal. 

NextEra Energy Seabrook has concluded that, due to the high costs and lack 
of environmental advantages other than reducing landfill volume, burning 
municipal solid waste to generate electricity is not a reasonable alternative to 
Seabrook Station license renewal. 

Other Biomass-Derived Fuels 

In addition to wood and municipal solid waste fuels, there are several other 
concepts for fueling electric generators, including burning energy crops, 
converting crops to a liquid fuel such as ethanol (ethanol is primarily used as 
a gasoline additive), gasifying energy crops (including wood waste), and 
utilizing the methane from biodegradation of landfill or livestock waste.  As 
discussed in the GEIS, none of these technologies has progressed to the 
point of being competitive on a large scale or of being reliable enough to 
replace a base-load plant such as Seabrook Station.  

Further, estimates in the GEIS suggest that the overall level of construction 
impacts from a crop-fired plant should be approximately the same as that for 
a wood-fired plant.  Additionally, crop-fired plants would have similar 
operational impacts (including impacts on the aquatic environment and air).  
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These systems also have large impacts on land use, due to the acreage 
needed to grow the energy crops. 

NextEra Energy Seabrook has concluded that, due to the high costs and lack 
of environmental advantage, burning other biomass-derived fuels is not a 
reasonable alternative to Seabrook Station license renewal. 

Petroleum 

The ROI has several petroleum (oil)-fired power plants (ISO-NE 2008c).  The 
percentage of power generated by oil-fired electricity plants decreased from 
27 to 3.6 percent between 1990 and 2006 in the ROI (EIA 2007e).  Oil-fired 
operation has become more expensive than nuclear or coal-fired operation, 
and future increases in petroleum prices are expected to make this 
increasingly so.   

Also, construction and operation of an oil-fired plant would have 
environmental impacts.  For example, Section 8.3.11 of the GEIS (NRC 
1996e) estimates that construction of a 1,000-MWe oil-fired plant would 
require about 120 acres.  Building an oil-fired plant with a net capacity equal 
to Seabrook Station would require about 149 acres.  This is 37 percent more 
acreage than the 109 acres needed for the Seabrook Station facility, as 
described in Section 2.1.  Additionally, operation of oil-fired plants would have 
impacts on the aquatic environment and air that would be similar to those 
from a coal-fired plant.  

NextEra Energy Seabrook has concluded that, due to the high costs and lack 
of obvious environmental advantage, oil-fired generation is not a reasonable 
alternative to Seabrook Station license renewal. 

Fuel Cells 

Fuel cell power plants are in the initial stages of commercialization.  Although 
more than 900 large stationary fuel cell systems have been built and operated 
worldwide, the global stationary fuel cell electricity generation capacity in 
2008 was about 175 MWe (Adamson 2008).  The largest stationary fuel cell 
power plant ever built is the 50 MWe POSCO facility in Korea (FC2000 2008).  
Even so, fuel cell power plants typically generate much less (2 MWe or lower) 
power (NRRI 2007).   

One of the major barriers to full commercialization of stationary fuel cells is 
the product cost.  Current large stationery fuel cell designs are approximately 
$3,000 per kW (Samuelsen 2008).  To make fuel cells more competitive with 
other generating technologies, the Department of Energy formed the Solid 
State Energy Conversion Alliance, with the goal of producing new fuel cell 
technologies at a cost of $400/kW or lower by 2010.  (DOE 2006) 

NextEra Energy Seabrook believes that this fuel cell technology has not 
matured sufficiently to support production equivalent to a facility the size of 
Seabrook Station.  NextEra Energy Seabrook has concluded that, due to cost 
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and production limitations, fuel cell technology is not a reasonable alternative 
to Seabrook Station license renewal. 

Delayed Retirement 

As the NRC noted in Section 8.3.13 of the GEIS (NRC 1996e), extending the 
lives of existing non-nuclear generating plants beyond the time they were 
originally scheduled to be retired represents another potential alternative to 
license renewal.  NextEra Energy Seabrook is unaware of any retired plants 
or plans to retire any plants in the ROI.  

Nationally, fossil plants slated for retirement tend to be ones that are old 
enough to have difficulty in meeting today’s restrictions on air contaminant 
emissions.  In the face of increasingly stringent restrictions, delaying 
retirement in order to compensate for a plant the size of Seabrook Station 
would appear to be unreasonable without major construction to upgrade or 
replace plant components.  NextEra Energy Seabrook concludes that the 
environmental impacts of such a scenario are bounded by its coal- and gas-
fired alternatives.  For these reasons, the delayed retirement of non-nuclear 
generating units is not considered a reasonable alternative to Seabrook 
Station license renewal. 

7.2.2 ENVIRONMENTAL IMPACTS OF ALTERNATIVES 

This section evaluates the environmental impacts of alternatives that NextEra 
Energy Seabrook has determined to be reasonable alternatives to Seabrook 
Station license renewal: gas-fired generation, coal-fired generation, and 
purchased power.   

7.2.2.1 Gas-Fired Generation 

The NRC evaluated environmental impacts from gas-fired generation 
alternatives in the GEIS (NRC 1996e), focusing on combined-cycle plants.  
Section 7.2.1.1 presents NextEra Energy Seabrook’s reasons for defining the 
gas-fired generation alternative as a three-unit combined-cycle plant at 
Seabrook Station.  Construction of a gas-fired unit would impact land-use and 
could impact ecological, aesthetic, and cultural resources, but construction on 
an existing power plant site would minimize any impacts to these resources.  
Human health effects associated with air emissions would be of concern.  
Gas-fired generation facilities use much less water than nuclear power plants, 
therefore, aquatic biota losses due to cooling water withdrawals would be 
offset by the concurrent shutdown of the nuclear generator.  The following 
subsections describe the effects of combined-cycle gas-fired generation in 
greater detail.   

Air Quality 

Natural gas is a relatively clean-burning fossil fuel that primarily emits 
nitrogen oxides (NOx), a regulated pollutant, during combustion.  A natural-
gas-fired plant would also emit small quantities of sulfur oxides (SOx), 



Appendix E - Environmental Report 
Section 7.2 Alternatives that Meet System Generating Needs 

Seabrook Station Unit 1 Page 7-21 
License Renewal Application 

particulate matter, and carbon monoxide (CO), all of which are regulated 
pollutants.  In addition, a natural-gas-fired plant would produce carbon dioxide 
(CO2), a greenhouse gas.  Control technology for gas-fired turbines focuses 
on NOx emissions.  From data published by the EPA (EPA 2000a), the 
emissions from the natural gas-fired plant equal in electric output to Seabrook 
Station are estimated to be:  

SOx = 19 tons per year  

NOx = 317 tons per year 

CO = 66 tons per year 

CO2 = 3,200,000 tons per year 

Filterable Particulate Matter = 55 tons per year [all particulates from 
natural gas combustion are particulates with diameters less than 
2.5 microns (PM2.5)] 

In 2006, New Hampshire was ranked 34th nationally in sulfur dioxide (SO2) 
emissions and 46th nationally in NOx emissions from electric power plants 
(EIA 2007f).  The acid rain requirements of the Clean Air Act Amendments 
capped the nation’s SO2 emissions from power plants.  Each company with 
fossil-fuel-fired units was allocated SO2 allowances.  To be in compliance with 
the Act, the companies must hold enough allowances to cover their annual 
SO2 emissions.  NextEra Energy Seabrook would need to obtain SO2 credits 
to operate a fossil-fuel-fired plant.   

In 2003, the EPA began implementing the NOx SIP (State Implementation 
Plan) Call regulation that required 22 states, including Connecticut, 
Massachusetts and Rhode Island, to reduce their NOx emissions to address 
regional transport of ground-level ozone across state lines (EPA 2008f).  In 
2005, EPA issued the Clean Air Interstate Rule (CAIR), which was overturned 
by a U.S. Court of Appeals in July 2008.  In December 2008, the court 
remanded the rule to EPA without vacatur, meaning the rule will remain in 
effect while EPA works toward promulgating a revision that is consistent with 
the court’s July 2008 opinion (US Court of Appeals 2008).  As it currently 
stands, the CAIR permanently caps emissions of SO2 and NOx in 28 eastern 
states, including New Hampshire, and the District of Columbia using a cap 
and trade program.  The EPA had already allocated emission allowances for 
SO2 to sources subject to the Acid Rain Program.  These allowances will be 
used in the CAIR model SO2 trading program.  EPA will provide emission 
allowances for NOx to each state, according to the state budget for the model 
NOx trading program.  Sources have the choice of installing pollution control 
equipment, switching fuels, or buying excess allowances from other sources 
that have reduced their emissions.  NextEra Energy Seabrook would have to 
obtain enough SO2 and NOx credits to cover its annual emissions which 
would likely mean purchasing credits from other sources. 
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The area of New Hampshire where Seabrook Station is located is a non-
attainment area under the 8-hour ozone standard; therefore, a new fossil-fuel-
fired plant at the existing NextEra Energy Seabrook Station site also would 
have limitations on NOx emissions in conjunction with the CAIR limitations.  In 
addition, the New Hampshire Governor signed the New Hampshire Climate 
Change Action Plan in March 2009, which set the goal of reducing 
greenhouse gas emissions of 80 percent below 1990 levels by 2050 
(NHDES 2009a).  Replacing the generating capacity of Seabrook Station with 
a gas-fired plant would hinder the State of New Hampshire reaching this goal.  

Currently, Rockingham County, New Hampshire, is an attainment area for the 
PM2.5 and PM10 National Ambient Air Quality Standards (NAAQS).  Since 
1989, the PM10 standard has not been exceeded in any part of New 
Hampshire.  Since 1999, monitored values for PM2.5 in Rockingham County 
have remained below the standard, though values remain close to the level of 
the standard for both annual and 24-hour periods (NHDES 2009b).  
Replacing the generation capacity of Seabrook Station with a gas-fired plant 
could increase PM2.5 levels over the standard, which could result in the county 
becoming a non-attainment area for PM2.5.  

NOx effects on ozone levels, SO2 allowances, NOx credits, and PM2.5 

emissions could all be issues of concern for gas-fired combustion.  While gas-
fired turbine emissions are less than coal-fired boiler emissions, the 
emissions are still substantial.  NextEra Energy Seabrook concludes that 
emissions from the gas-fired alternative could noticeably alter local air quality.  
Air quality impacts would therefore be MODERATE. 

Waste Management 

The GEIS concludes that the solid waste generated from this type of facility 
would be minimal (NRC 1996e).  The only noteworthy waste would be from 
spent SCR used for NOx control.  NextEra Energy Seabrook concludes that 
gas-fired generation waste management impacts would be SMALL.  

Other Impacts 

Construction of the gas-fired alternative on an existing plant site would impact 
the construction site and the supporting utility corridors.  NextEra Energy 
Seabrook estimates that 44 acres on the previously disturbed Seabrook 
Station site would be needed for a plant site (assumes no cooling towers 
would be required to meet current EPA guidance), and impacts to land use 
and terrestrial resources would be SMALL.  Aesthetic impacts, erosion and 
sedimentation, fugitive dust, and construction debris impacts would be 
noticeable but SMALL with appropriate controls.   

A new gas pipeline would likely be required to supply the fuel for the gas 
turbine generators in this alternative.  To the extent practicable, NextEra 
Energy Seabrook would route the pipeline along existing, previously 
disturbed, right-of-ways to minimize impacts.  Unavoidable impacts would 
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occur in rights-of-ways crossing water bodies and marshland.  A new pipeline 
of approximately 20-inch diameter would require a 100-ft-wide corridor.  This 
new construction may also necessitate an upgrade of the State-wide pipeline 
network.  Impacts to land use would be SMALL.   

NextEra Energy Seabrook estimates an average construction workforce of 
548 employees with a peak of 991 workers.  Socioeconomic impacts from the 
construction workforce would be minimal, if worker relocation is not required, 
which would be the case if, like Seabrook Station, the site is near 
metropolitan areas such as Boston, Cambridge, and Lowell, Massachusetts, 
and Manchester, New Hampshire.  NextEra Energy Seabrook estimates an 
operational workforce of 47 for the gas-fired alternative.  This is a sizable 
reduction in operating personnel compared to Seabrook Station’s 1,093 
operational personnel.  Because NextEra Energy Seabrook is the Town of 
Seabrook’s largest employer, the loss of the operational and temporary 
personnel would impact various aspects of the local community including 
employment, taxes, housing, offsite land use, economic structure, and public 
services (NRC 1996e).  NextEra Energy Seabrook believes these impacts 
would be MODERATE in the high population area surrounding Seabrook 
Station.   

Impacts to aquatic resources and water quality would be similar to, but about 
one third smaller than, the impacts of Seabrook Station due to the gas-fired 
plant’s use of the cooling water withdrawals from and discharges to the 
Atlantic Ocean.  These impacts could be offset by the possible construction of 
cooling towers and the concurrent shutdown of Seabrook Station.  NextEra 
Energy Seabrook considers that impacts to water resources would be 
SMALL.  The stacks and boilers would have visual impacts but would be 
consistent with the industrial nature of the site.  Impacts to cultural resources 
would be unlikely because the site has been surveyed with potentially 
affected cultural resources removed, and previously disturbed by the 
construction of Seabrook Station. 

7.2.2.2 Coal-Fired Generation 

The NRC evaluated environmental impacts from coal-fired generation 
alternatives in the GEIS (NRC 1996e).  The NRC concluded that construction 
impacts could be substantial, due in part to the large land area required 
(which can result in natural habitat loss) and the large workforce needed.  The 
NRC identified major adverse impacts from operations as human health 
concerns associated with air emissions, waste generation, and losses of 
aquatic biota due to cooling water withdrawals and discharges. 

The coal-fired alternative that NextEra Energy Seabrook has defined in 
Section 7.2.1.1 would be located at the Seabrook Station site. 
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Air Quality 

A coal-fired plant would emit SO2, NOx, particulate matter, mercury (Hg), and 
CO, all of which are regulated pollutants.  In addition, a coal-fired plant would 
produce CO2, a greenhouse gas.  As Section 7.2.1.1 indicates, NextEra 
Energy Seabrook has assumed a plant design that would minimize air 
emissions through a combination of boiler technology and post-combustion 
pollutant removal.  Using data published by the Energy Information 
Administration (EIA 2008e, EIA 2007f) and the EPA (EPA 1998), the coal-
fired alternative emissions are estimated to be as follows: 

SO2 = 4,238 tons per year 

NOx = 865 tons per year 

CO = 865 tons per year 

CO2 = 9,530,000 tons per year 

Hg = 0.14 tons per year 

Particulates: 

PM10 (particulates having a diameter of less than 10 microns) = 26 
tons per year 

PM2.5 (particulates having a diameter of less than 2.5 microns) = 7 
tons per year 

The discussion in Section 7.2.2.1 of regional air quality is applicable to the 
coal-fired generation alternative.  In addition, the NRC noted in the GEIS that 
adverse human health effects from coal combustion have led to important 
federal legislation in recent years and that public health risks, such as cancer 
and emphysema, have been associated with coal combustion.  The NRC also 
mentioned global climate change and acid rain as potential impacts.  In 2004 
and 2005, the EPA issued a series of rules that removed coal-fired power 
plants from the Clean Air Act list of sources of hazardous air pollutants, 
including mercury.  These rules were overturned by a U.S. Court of Appeals 
in February 2008.  While the future is unclear, EPA likely will have to 
promulgate a new rule to address limits on mercury emissions.   

NextEra Energy Seabrook concludes that federal legislation and large-scale 
issues, such as global climate change and acid rain, are indications of 
concerns about destabilizing important attributes of air resources.  However, 
SO2 emission allowances, mercury emission allowances, NOx credits, low 
NOx burners, overfire air, fabric filters or electrostatic precipitators, and 
scrubbers are now or likely will be in the future regulatorily-imposed mitigation 
measures.  As such, NextEra Energy Seabrook concludes that the coal-fired 
alternative would have MODERATE to LARGE impacts on air quality; the 
impacts would be noticeable and greater than those of the gas-fired 
alternative.   
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Waste Management 

NextEra Energy Seabrook concurs with the GEIS assessment that the coal-
fired alternative would generate substantial solid waste.  The coal-fired plant 
would annually consume about 3.5 million tons of coal with an ash content of 
6.63 percent.  After combustion, 43 percent of this ash, approximately 
99,291 tons per year, would be marketed for beneficial reuse.  The remaining 
ash, approximately 130,000 tons per year, would be collected and disposed 
of onsite.  In addition, approximately 114,000 tons of scrubber sludge would 
be disposed of on site each year (based on annual limestone usage of about 
139,000 tons).  NextEra Energy Seabrook estimates that ash and scrubber 
waste disposal over a 40-year plant life would require approximately 
148 acres, or 74 acres during the 20-year license renewal term. 

NextEra Energy Seabrook believes that proper siting, current waste 
management practices, and current waste monitoring practices would prevent 
waste disposal from destabilizing any resources.  After closure of the waste 
site and revegetation, the land would be available for other uses.  For these 
reasons, NextEra Energy Seabrook believes that waste disposal for the coal-
fired alternative would have MODERATE impacts; the impacts of increased 
waste disposal would be noticeable, but would not destabilize any important 
resource, and further mitigation would not be warranted. 

Other Impacts 

NextEra Energy Seabrook estimates that construction of the power block for a 
coal-fired plant would require 172 acres and ash disposal would require an 
additional 148 acres of land and associated terrestrial habitat over 40 years, 
or 74 acres over the 20-year license renewal term.  Because much of this 
construction would be on previously disturbed land, impacts to land use and 
ecological resources would be SMALL to MODERATE.   

Delivery of coal and limestone by barge would not be feasible because the 
plant site is more than a mile inland, the expense of constructing the facilities 
(a barge slip, an offloading facility and a conveyor system to the coal yard), 
and the effect on the terrestrial and aquatic habitats along the waterfront as 
well as aqueous habitat.  Seabrook has assumed that construction of a new 
rail line would be needed for coal and limestone deliveries under this 
alternative. 

NextEra Energy Seabrook estimates an average construction workforce of 
996 employees with a peak of 1,924 workers.  Socioeconomic impacts from 
the construction workforce would be minimal, if worker relocation is not 
required, which is assumed for a site near a large metropolitan area.  NextEra 
Energy Seabrook estimates an operational workforce of 169 workers for the 
coal-fired alternative.  This is a sizable reduction in operating personnel 
compared to Seabrook Station’s 1,093 personnel, and the impact on the local 
community employment, taxes, housing, off-site land use, and public services 
could be significant.  Because NextEra Energy Seabrook is the Town of 
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Seabrook’s largest employer, reduction in workforce would result in adverse 
socioeconomic impacts characterized as MODERATE.  

Impacts to aquatic resources and water quality would be similar to impacts of 
Seabrook Station, due to the new plant’s use of the cooling water from and 
discharge to the Atlantic Ocean, but could be offset by the construction of 
cooling towers and concurrent shutdown of Seabrook Station; therefore 
NextEra Energy Seabrook concludes that impacts to aquatic resources would 
be SMALL.  As with any large construction project, some erosion and 
sedimentation and fugitive dust emissions could be anticipated, but would be 
minimized by using best management practices.  Debris from clearing and 
grubbing could be disposed of on site.  The stacks and boilers would increase 
the adverse visual impact, especially to the local beaches.  However, these 
impacts are consistent with the industrial nature of the site.  Impacts to 
cultural resources would be unlikely because the site has been surveyed with 
potentially affected cultural resources removed, and previously disturbed by 
the construction of Seabrook Station.  Impacts to aesthetic resources and 
cultural resources would be SMALL. 

7.2.2.3 Construct and Operate New Nuclear Reactor 

As discussed in Section 7.2.1.2, under the new nuclear reactor alternative 
NextEra Energy Seabrook would construct and operate a single unit nuclear 
plant using one of the four NRC certified standard designs for nuclear power 
plants.   

Air Quality 

Air quality impacts would be minimal.  Air emissions are primarily from non-
facility equipment and diesel generators and are comparable to those 
associated with the continued operation of Seabrook Station.  Overall, 
emissions and associated impacts would be considered SMALL. 

Waste Management 

High level radioactive wastes would be similar to those associated with the 
continued operation of Seabrook Station.  Low level radioactive waste 
impacts from a new nuclear plant would be slightly less, but similar to those 
generated by the continued operation of Seabrook Station.  The overall 
impacts are characterized as SMALL. 

Other Impacts 

NextEra Energy Seabrook estimates that construction of the power block and 
auxiliary facilities would affect approximately 623 to 1,245 acres of land and 
associated terrestrial habitat.  Although most of this construction would be on 
previously disturbed land, numerous off site locations would be needed for 
construction laydown due to the lack of available land on site.  Areas 
previously used for construction of Seabrook Station have been developed 
and new sites would have to be located.  Therefore, impacts at the Seabrook 
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Station site would be SMALL to MODERATE, but impacts to the local area 
due to changes in land use would be MODERATE.  For the purposes of 
analysis, impacts would be consistent with the industrial nature of the site.  As 
with any large construction project, some erosion and sedimentation and 
fugitive dust emissions could be anticipated, but would be minimized by using 
best management practices.  Debris from clearing and grubbing could be 
disposed of on site.   

NextEra Energy Seabrook estimates a peak construction work force of 
4,788 persons and a permanent workforce comparable to Seabrook Station’s 
current workforce.  The surrounding communities would experience moderate 
to large demands on housing and public services during construction.  After 
construction, the communities could be adversely impacted by the loss of jobs 
as construction workers moved on.  Socioeconomic impacts during 
construction could be MODERATE and temporary.  Long-term job 
opportunities would be comparable to continued operation of Seabrook 
Station; therefore NextEra Energy Seabrook concludes that the 
socioeconomic impacts during operation would be SMALL.  

NextEra Energy Seabrook’s assessment under 10 CFR 51 concludes that 
human health and electric shock impacts would be comparable to continued 
operation of Seabrook Station would be of SMALL.   

Impacts to aquatic resources and water quality would be similar to impacts of 
Seabrook Station, due to the plant’s use of the existing cooling water system 
that withdraws from and discharges to the Atlantic Ocean, and could be offset 
by the construction of cooling towers and concurrent shutdown of Seabrook 
Station.  As concluded in Chapter 4, impacts to aquatic resources and water 
quality from current operations are SMALL.  

NextEra Energy Seabrook estimates that other construction and operation 
impacts would be SMALL.  In most cases, the impacts would be detectable, 
but they would not destabilize any important attribute of the resource 
involved.  Due to the minor nature of these other impacts, mitigation would 
not be warranted beyond that previously mentioned.  

7.2.2.4 Purchased Power 

As discussed in Section 7.2.1.2, NextEra Energy Seabrook assumes that the 
generating technology used under the purchased power alternative would be 
one of those that the NRC analyzed in the GEIS.  NextEra Energy Seabrook 
is also adopting by reference the NRC analysis of the environmental impacts 
from those technologies.  Under the purchased power alternative, therefore, 
environmental impacts would still occur, but they likely would originate from a 
power plant located elsewhere in the ROI.  NextEra Energy Seabrook 
believes that imports from outside the ISO-NE region would not be required.  
However, the replacement capacity, wherever located in the ROI, would have 
similar environmental impacts as those described above on a regional basis.   
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As also indicated in Section 7.2.1.2, new transmission lines would likely be 
essential for New Hampshire to meet the growing demand for electricity.  
Long-term power purchases, therefore, would require the construction of 
additional transmission capacity.  Additions and changes to the present 
transmission network would occur on previously undisturbed land either along 
existing transmission line rights-of-way or along new transmission corridors.  
NextEra Energy Seabrook concludes that the land use impact of such 
transmission line additions would be SMALL to MODERATE.  In general, land 
use changes would be so minor that they would neither destabilize nor 
noticeably alter any important land use resources.  Given the potential length 
of new transmission corridors into New Hampshire, it is reasonable to assume 
that, in some cases, land use changes would be clearly noticeable, which is a 
characteristic of an impact that is MODERATE. 

NextEra Energy Seabrook believes that impacts associated with the purchase 
of power, including those to socioeconomics, waste management and 
aesthetics would be SMALL to MODERATE; the impacts could be noticeable, 
but would not destabilize any important resource, and further mitigation would 
not be warranted.  Impacts to air quality could be SMALL to LARGE, 
depending on the technologies used to replace the power.  
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Table 7.2-1 Gas-Fired Alternative 

Characteristic Basis 

Plant size = 1,245 MWe ISO rating net combined 
cycle consisting of three 415-MWe systems with 
heat recovery steam generators 

Manufacturer’s standard size gas-fired 
combined-cycle plant (GE Energy 2009) 

Plant size = 1,297 MWe ISO rating gross Based on 4 percent onsite power usage 

Number of Units = 3 Assumed 

Fuel type = natural gas Assumed 

Fuel heating value = 1,043 Btu/ft3 2006 value for gas used in New Hampshire 
(EIA 2007e) 

Annual gas consumption = 5.6 X 1010 ft3 Calculated (Tetra Tech 2009d) 

Fuel SOx content = 0.00066 lb/MMBtu (EPA 2000a; INGAAF 2000) 

NOx control = selective catalytic reduction (SCR) 
with steam/water injection 

Best available for minimizing NOx emissions 
(EPA 2000a) 

Fuel NOx content = 0.0109 lb/MMBtu Typical for large selective catalytic reduction-
controlled gas-fired units with water injection 
(EPA 2000b) 

Fuel CO content = 0.00226 lb/MMBtu Typical for large SCR-controlled gas-fired 
units (EPA 2000b) 

Fuel PM10 content = 0.0019 lb/MMBtu (EPA 2000a) 

Heat rate = 5,690 Btu/kWh Average of all Units (GE Energy 2009) 

Capacity factor = 0.90 Assumed based on performance of modern 
base-load plants 

Note:
 The heat recovery steam generators do not contribute to air emissions. 

 The difference between “net” and “gross” is electricity consumed onsite for plant operations. 

Btu = British thermal Unit 
ft3 = cubic  foot 
ISO rating = International Standards Organization rating at standard atmospheric conditions of 59°F, 60 

percent relative humidity, and 14.696 pounds of atmospheric pressure per square inch 
kWh = kilowatt hour 
lb = pound 
MM = million 
MWe = megawatt electrical 
NOx = nitrogen oxides 
PM10 = particulates having diameter of 10 microns or less 
SOx = oxides of sulfur 
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Table 7.2-2 Coal-Fired Alternative 

Characteristic Basis 

Plant size = 1,245 MWe ISO rating net 
consisting of three 415-MWe (net) units 

Size set equal to gas-fired alternative 

Plant size = 1,324 MWe ISO rating gross Based on 6 percent onsite power usage 

Number of Units = 3 Assumed 

Boiler type = tangentially fired, dry-bottom Minimizes nitrogen oxides emissions 
(EPA 1998) 

Fuel type = bituminous, pulverized coal Typical for coal used in New Hampshire 

Fuel heating value = 13,196 Btu/lb 2006 value for coal used in New Hampshire 
(EIA 2007e) 

Fuel ash content by weight = 6.63 percent 2006 value for coal used in New Hampshire 
(EIA 2007e) 

Annual Coal Consumption = 3.46 X 106 tons Calculated (Tetra Tech 2009d) 

Fuel sulfur content by weight = 1.29 percent 2006 value for coal used in New Hampshire 
(EIA 2007e) 

Uncontrolled NOx emission = 10.0 lb/ton Typical for pulverized coal, tangentially fired, 
dry-bottom, NSPS (EPA 1998) 

Uncontrolled CO emission = 0.5 lb/ton Typical for pulverized coal, tangentially fired, 
dry-bottom, NSPS (EPA 1998) 

Heat rate = 8,740 Btu/kWh Estimated heat rate of supercritical coal-fired 
boilers going online in 2025 (EIA 2008e) 

Capacity factor = 0.90 Typical for large coal-fired units 

NOx control = low NOx burners, over-fire air and 
selective catalytic reduction (95 percent reduction)  

Best available and widely demonstrated for 
minimizing NOx emissions (EPA 1998) 

Particulate control = fabric filters (baghouse-
99.9 percent removal efficiency) 

Best available for minimizing particulate 
emissions (EPA 1998) 

SOx control = Wet scrubber - limestone (95 
percent removal efficiency) 

Best available for minimizing SOx emissions 
(EPA 1998) 

Note:
Btu = British thermal Unit 

 The difference between “net” and “gross” is electricity consumed onsite for plant operation. 

ISO rating = International Standards Organization rating at standard atmospheric conditions of 59°F, 60 
percent relative humidity, and 14.696 pounds of atmospheric pressure per square inch 

kWh = kilowatt hour 
NSPS = New Source Performance Standard 
lb = pound 
MWe = megawatt electrical 
NOx = nitrogen oxides 
SOx = oxides of sulfur 



Figure 7.2-1  ISO-NE Region Generation and Capacity
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8.0 COMPARISON OF ENVIRONMENTAL IMPACT OF LICENSE 
RENEWAL WITH THE ALTERNATIVES 

NRC 

“To the extent practicable, the environmental impacts of the proposal and 
the alternatives should be presented in comparative form...”  10 CFR 
51.45(b)(3) as adopted by 51.53(c)(2) 

Chapter 4 analyzes environmental impacts of Seabrook Station license 
renewal and Chapter 7 analyzes impacts of reasonable alternatives.  Table 
8.0-1 summarizes environmental impacts of the proposed action (license 
renewal) and the reasonable alternatives, for comparison purposes.  The 
environmental impacts compared in Table 8.0-1 are those that are either 
Category 2 issues for the proposed action or are issues that the Generic 
Environmental Impact Statement for License Renewal of Nuclear Plants 
(GEIS) (NRC 1996e) identified as major considerations in an alternatives 
analysis.  For example, although the NRC concluded that air quality impacts 
from the proposed action would be small (Category 1), the GEIS identified 
major human health concerns associated with air emissions from alternatives 
(Section 7.2.2).  Therefore, Table 8.0-1 includes a comparison of the air 
impacts from the proposed action to those of the alternatives.  Table 8.0-2 is 
a more detailed comparison of the alternatives. 
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Table 8.0-1 Impacts Comparison Summary 

Impact 

Proposed 
Action 

(License 
Renewal) 

No-Action Alternatives 

Base  
(Decommissioning) 

With New 
Nuclear Power  

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

Land Use SMALL SMALL SMALL to 
MODERATE 

SMALL to 
MODERATE SMALL SMALL to 

MODERATE 

Water Quality SMALL SMALL SMALL SMALL SMALL SMALL to 
MODERATE  

Air Quality SMALL SMALL SMALL MODERATE to 
LARGE   MODERATE SMALL to 

MODERATE 

Ecological 
Resources SMALL SMALL SMALL to 

MODERATE 
SMALL to 

MODERATE SMALL SMALL to 
MODERATE 

Threatened or 
Endangered 
Species 

SMALL SMALL SMALL SMALL SMALL SMALL 

Human Health SMALL SMALL SMALL MODERATE SMALL SMALL to 
MODERATE 

Socioeconomics SMALL SMALL SMALL to 
MODERATE MODERATE MODERATE MODERATE 

Waste 
Management SMALL SMALL SMALL MODERATE SMALL SMALL to 

MODERATE 

Aesthetics SMALL SMALL SMALL SMALL SMALL SMALL  

Cultural Resources SMALL SMALL SMALL SMALL SMALL SMALL 

SMALL - Environmental effects are not detectable or are so minor that they will neither destabilize nor noticeably alter any important attribute of the resource.   
MODERATE - Environmental effects are sufficient to alter noticeably, but not to destabilize, any important attribute of the resource.   
LARGE – Environmental effects are clearly noticeable and are sufficient to destabilize important attributes of the resources.  (10 CFR 51, Subpart A, 

Appendix B, Table B-1, Footnote 3) 
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Table 8.0-2 Impacts Comparison Detail 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With Purchased 
Power 

Alternative Descriptions 

Seabrook Station 
license renewal for 
20 years, followed by 
decommissioning  

Decommissioning 
following expiration of 
current Seabrook Station 
license.  Adoption by 
reference of bounding 
decommissioning 
description in GEIS 
(NRC 1996e) 

New construction at the 
existing site 
(Section 7.2.1.2) 

New construction at the 
existing site 
(Section 7.2.1.1) 

New construction at 
the existing site 
(Section 7.2.1.1) 

Would involve 
construction of new 
generation capacity in 
the ISO-NE region. 
Adopting by reference 
GEIS description of 
alternate technologies 
(Section 7.2.1.3) 

  Construction of new rail 
line 

Construction of new rail 
line 

Construct 20-inch 
diameter gas pipeline 
in a 100-ft wide 
corridor.  May require 
upgrades to existing 
pipelines 

Construct new 
transmission lines to 
interconnect to the ISO-
NE region 

      

  Single unit nuclear 
plant using one of the 
four NRC certified 
standard designs for 
nuclear power plants 

Three 415-MWe 
(gross) [400 MWe 
(net)] tangentially fired, 
dry-bottom units 
producing a combined 
total of 1,245 MWe net; 
capacity factor 0.90 

Three pre-engineered 
415-MWe (gross) 
[400 MWe (net)] gas-
fired combined-cycle 
systems with heat 
recovery steam 
generators, producing 
combined total of 
1,245 MWe;  capacity 
factor: 0.90 
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Table 8.0-2 Impacts Comparison Detail (Continued). 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

  Modify intake/discharge 
system  

Modify intake/discharge 
system  

Modify intake/discharge 
system 

 

   Pulverized bituminous 
coal, 13,196 Btu/lb; 
8,740 Btu/kWh; 6.63% 
ash; 1.29% sulfur; 
10 lb/ton nitrogen 
oxides; 3.46 x 106 tons 
coal/yr 

Natural gas, 1,043 
Btu/ft3; 5,690 Btu/kWh; 
0.00066 lb SOx/MMBtu; 
0.0109 lb NOX/MMBtu; 
5.6 x 1010 ft3 gas/yr 

 

   Low NOX burners, over-
fire air and selective 
catalytic reduction (95% 
NOX reduction 
efficiency) 

Selective catalytic 
reduction with 
steam/water injection 

 

   Wet scrubber – 
lime/limestone 
desulfurization system 
(95% SOX removal 
efficiency); 139,235 
tons lime/yr  
Fabric filters 99.9% 
particulate removal 
efficiency) 

  

1,093 permanent and long-term 
contract employees at 
Seabrook Station (Section 3.4) 

 1,093 workers 
(Section 7.2.2.3) 

169 workers 
(Section 7.2.2.2) 

47 workers 
(Section 7.2.2.1) 
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Table 8.0-2 Impacts Comparison Detail (Continued). 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

Land Use Impacts 

SMALL – Adopting by reference 
Category 1 issue findings 
(Attachment A, Table A-1, 
Issues 52, 53) 

SMALL – Not an impact 
evaluated by GEIS 
(NRC 1996e) 

SMALL to MODERATE 
– 623 to 1,245 acres 
required for construction 
of the power block and 
associated facilities at 
Seabrook Station 
location.  Off site 
locations needed for 
storage during 
construction  
(Section 7.2.2.3)   

SMALL to MODERATE 
–172 acres required for 
the power block and 
associated facilities at 
Seabrook Station 
location; 74 acres for 
ash disposal during 
20-year license renewal 
term (Section 7.2.2.2)   

SMALL–44 acres for 
facility at Seabrook 
Station location 
(Section 7.2.2.1).  New 
gas pipeline would be 
built to connect with 
existing gas pipeline 
corridor 

SMALL to 
MODERATE – 
Most 
transmission 
facilities could be 
constructed 
along existing 
transmission 
corridors 
(Section 7.2.2.3)  
Adopting by 
reference 
GEIS 
description of 
land use 
impacts from 
alternate 
(NRC 1996e) 

Water Quality Impacts 

SMALL – Adopting by 
reference Category 1 issue 
findings (Attachment A, 
Table A-1, Issues 4 and 7, 9-12, 
and 37).  No Category 2 issues 
apply (Section 4.1, Issue 13; 
Section 4.5, Issue 33; 
Section 4.6, Issue 34; 
Section 4.7, Issue 35; and 
Section 4.8, Issue 39). 

SMALL – Adopting by 
reference Category 1 issue 
finding (Attachment A, 
Table A-1, Issue 89). 

SMALL – Construction 
impacts minimized by 
use of best 
management practices.  
Operational impacts 
similar to Seabrook 
Station by using cooling 
water and discharge to 
the Atlantic Ocean. 
(Section 7.2.2.3) 

SMALL – Construction 
impacts minimized by 
use of best 
management practices.  
Operational impacts 
similar to Seabrook 
Station by using cooling 
water and discharge to 
the Atlantic Ocean. 
(Section 7.2.2.2) 

SMALL – Water 
demands would be one 
third of those from 
operation of Seabrook 
Station. 
(Section 7.2.2.1) 

SMALL to 
MODERATE – 
Adopting by 
reference 
GEIS 
description of 
water quality 
impacts from 
alternate 
technologies 
(NRC 1996e) 
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Table 8.0-2 Impacts Comparison Detail (Continued). 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

Air Quality Impacts 

SMALL – Adopting by reference 
Category 1 issue finding 
(Attachment A, Table A-1, 
Issue 51).  One Category 2 
issue does not apply 
(Section 4.11, Issue 50). 

SMALL – Adopting by 
reference Category 1 issue 
findings (Attachment A, 
Table A-1, Issue 88) 

SMALL – Air emissions 
are primarily from non-
facility equipment and 
diesel generators and 
are comparable to those 
associated with the 
continued operation of 
Seabrook Station 
(Section 7.2.2.3) 

MODERATE to LARGE  
– 4,238 tons SOX/yr 
865 tons NOX/yr 
865 tons CO/yr 
9,530,000 tons CO2/yr 
7 tons PM2.5/yr 
26 tons PM10/yr 
0.14 tons mercury/yr 
(Section 7.2.2.2) 

MODERATE –  
19 tons SOX/yr 
317 tons NOX/yr 
66 tons CO/yr 
3,200,000 tons CO2/yr 
55 tons  PM2.5/yr 
(Section 7.2.2.1) 

SMALL to 
MODERATE – 
Adopting by 
reference 
GEIS 
description of 
air quality 
impacts from 
alternate 
technologies 
(NRC 1996e) 

Ecological Resource Impacts 

SMALL – Adopting by reference 
Category 1 issue findings 
(Attachment A, Table A-1, 
Issues 15-24, and 45-48). One 
Category 2 issue does not 
apply (Section 4.9, Issue 40). 
Entrainment and impingement 
mitigation measures are already 
in place and there are no 
demonstrated adverse impacts 
(Section 4.2, Issue 25; 
Section 4.3, Issue 26).  Thermal 
requirements of NPDES permit 
are being met and no 
demonstrated impacts due to 
the thermal discharge 
(Section 4.4, Issue 27). 

SMALL – Adopting by 
reference Category 1 issue 
finding (Attachment A, 
Table A-1, Issue 90) 

SMALL to MODERATE 
–623 to 1245 acres of 
land would be required 
for the construction of 
the power block and 
associated facilities at 
Seabrook Station 
location. Off site 
locations needed for 
storage during 
construction; some 
would be previously 
undisturbed land and  
associated terrestrial 
habitat (Section 7.2.2.3)  

SMALL to MODERATE 
–172 acres of the 
existing site could be 
required for the power 
block and associated 
facilities at Seabrook 
Station location.  
74 acres of the existing 
site could be required 
for ash/sludge disposal 
during 20-year license 
renewal term.  
(Section 7.2.2.2) 

SMALL – Pipeline 
would be routed along 
existing rights-of-way to 
minimize impacts  
(Section 7.2.2.1) 

SMALL to 
MODERATE – 
Adopting by 
reference 
GEIS 
description of 
ecological 
resource 
impacts from 
alternate 
technologies 
(NRC 1996e) 
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Table 8.0-2 Impacts Comparison Detail (Continued). 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

Threatened or Endangered Species Impacts 

SMALL – NextEra Energy 
Seabrook, FPL New England 
Division, PSNH, and NGRID 
have no plans to alter current 
operations and maintenance 
practices and there are no 
current impacts to threatened 
or endangered species.  
(Section 4.10, Issue 49) 

SMALL – Not an impact 
evaluated by GEIS 
(NRC 1996e) 

SMALL – Federal and 
state laws prohibit 
destroying or adversely 
affecting protected 
species and their 
habitats 

SMALL – Federal and 
state laws prohibit 
destroying or adversely 
affecting protected 
species and their 
habitats 

SMALL – Federal and 
state laws prohibit 
destroying or adversely 
affecting protected 
species and their 
habitats 

SMALL – 
Federal and 
state laws 
prohibit 
destroying or 
adversely 
affecting 
protected 
species and 
their habitats 

Human Health Impacts 

SMALL – Adopting by reference 
Category 1 issues 
(Attachment A, Table A-1, 
Issues 58, 61, 62).  One 
Category 2 issue does not 
apply (Section 4.12, Issue 57).  
Risk due to transmission-line 
induced currents minimal due to 
conformance with consensus 
code (Section 4.13, Issue 59) 

SMALL – Adopting by 
reference Category 1 issue 
finding (Attachment A, 
Table A-1, Issue 86) 

SMALL – Adopting by 
reference GEIS 
conclusion that risks 
would be comparable to 
continued operation of 
an existing nuclear plant 
(NRC 1996e) 

MODERATE – Adopting 
by reference GEIS 
conclusion that risks 
such as cancer and 
emphysema from 
emissions are likely 
(NRC 1996e) 

SMALL – Adopting by 
reference GEIS 
conclusion that some 
risk of cancer and 
emphysema exists from 
emissions (NRC 1996e) 

SMALL to 
MODERATE – 
Adopting by 
reference 
GEIS 
description of 
human health 
impacts from 
alternate 
technologies 
(NRC 1996e) 
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Table 8.0-2 Impacts Comparison Detail (Continued). 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

Socioeconomic Impacts 

SMALL – Adopting by reference 
Category 1 issue findings 
(Attachment A, Table A-1, 
Issues 64, 67).  Two Category 2 
issues findings are not 
applicable (Section 4.16, 
Issue 66 and Section 4.17.1, 
Issue 68).   
Location in high population area 
with no growth controls 
minimizes potential for housing 
impacts. Section 4.14, 
Issue 63).   
Plant property tax payment 
represents more than 20 
percent of the taxes paid to the 
Town of Seabrook and less 
than 10 percent of other taxing 
entities’ net tax commitments. 
No population growth is 
expected (Section 4.17.2, 
Issue 69). 
Public utilities and 
transportation would not be 
affected because no additional 
employees are expected 
(Section 4.15, Issue 65; and 
Section 4.18, Issue 70) 

SMALL – Adopting by 
reference Category 1 issue 
finding (Attachment A, 
Table A-1, Issue 91) 

SMALL – Long-term job 
opportunities would be 
comparable to 
continued operation of 
Seabrook Station 
(Section 7.2.2.3) 

MODERATE – 
Reduction in permanent 
workforce at Seabrook 
Station could adversely 
affect surrounding 
counties. 
(Section 7.2.2.2)  

MODERATE – 
Reduction in permanent 
workforce at Seabrook 
Station could adversely 
affect surrounding 
counties. 
(Section 7.2.2.1) 

MODERATE – 
Adopting by 
reference 
GEIS 
description of 
socioeconomic 
impacts from 
alternate 
technologies 
(NRC 1996e) 
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Table 8.0-2 Impacts Comparison Detail (Continued). 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

Waste Management Impacts 

SMALL – Adopting by reference 
Category 1 issue findings 
(Attachment A, Table A-1, 
Issues 77-85) 

SMALL – Adopting by 
reference Category 1 issue 
finding (Attachment A, 
Table A-1, Issue 87) 

SMALL – Radioactive 
wastes would be similar 
to those associated with 
the continued operation 
of Seabrook Station. 
(Section 7.2.2.3) 

MODERATE –130,000 
tons of coal ash and 
114,000 tons of 
scrubber sludge 
annually would require 
74 acres during 20-year 
license renewal term. 
(Section 7.2.2.2) 

SMALL – The only 
noteworthy waste would 
be from spent selective 
catalytic reduction 
(SCR) used for NOx 
control. 
(Section 7.2.2.1) 

SMALL to 
MODERATE – 
Adopting by 
reference 
GEIS 
description of 
waste 
management 
impacts from 
alternate 
technologies. 
(NRC 1996e) 

Aesthetic Impacts 

SMALL – Adopting by reference 
Category 1 issue findings 
(Attachment A, Table A-1, 
Issues 73, 74) 

SMALL – Not an impact 
evaluated by GEIS 
(NRC 1996e) 

SMALL – Visual 
impacts would be 
comparable to those 
from existing Seabrook 
Station facilities. 
(Section 7.2.2.3) 

SMALL – Steam 
turbines and stacks 
would be comparable to 
those from existing 
Seabrook Station 
facilities. 
(Section 7.2.2.2) 

SMALL– Steam 
turbines and stacks 
would be comparable to 
those from existing 
Seabrook Station 
facilities. 
(Section 7.2.2.1) 

SMALL to 
MODERATE – 
Adopting by 
reference 
GEIS 
description of 
aesthetic 
impacts from 
alternate 
technologies. 
(NRC 1996e) 
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Table 8.0-2 Impacts Comparison Detail (Continued). 

Proposed Action  
(License Renewal) 

Base  
(Decommissioning) 

No-Action Alternatives 

With New Nuclear 
Power 

With Coal-Fired 
Generation 

With Gas-Fired 
Generation 

With 
Purchased 

Power 

Cultural Resource Impacts 

SMALL – SHPO consultation 
minimizes potential for impact 
(Section 4.19, Issue 71). No 
new facilities are planned.   

SMALL – Not an impact 
evaluated by GEIS.  
(NRC 1996e) 

SMALL – Impacts to 
cultural resources would 
be unlikely due to 
developed nature of the 
site. (Section 7.2.2.3) 

SMALL – Impacts to 
cultural resources would 
be unlikely due to 
developed nature of the 
site. (Section 7.2.2.2) 

SMALL – Impacts to 
cultural resources 
would be unlikely due to 
developed nature of the 
site. (Section 7.2.2.1) 

SMALL – 
Adopting by 
reference 
GEIS 
description of 
cultural 
resource 
impacts from 
alternate 
technologies. 
(NRC 1996e) 

SMALL - Environmental effects are not detectable or are so minor that they will neither destabilize nor noticeably alter any important attribute of the resource.   
MODERATE - Environmental effects are sufficient to alter noticeably, but not to destabilize, any important attribute of the resource.  
LARGE – Environmental effects are clearly noticeable and are sufficient to destabilize important attributes of the resources.  (10 CFR 51, Subpart A, Appendix B, 

Table B 1, Footnote 3). 

All particulate emissions for the gas-fired alternative are PM 2.5. 
Btu = British thermal unit 
CO = carbon monoxide 
CO2 = carbon dioxide 
ft3 = cubic foot 
gal = gallon 
GEIS = Generic Environmental Impact Statement (NRC 1996e) 
kWh = kilowatt hour 
lb = pound 
MM = million 

MW = megawatt  
MWe = megawatt-electric 
NGRID = National Grid 
NOX = nitrogen oxides 
ISO-NE = regional electric distribution network 
PM 2.5 = particulates having diameter less than 2.5 microns 
PM 10 = particulates having diameter less than 10 microns 
PSNH = Public Service Company of New Hampshire 
SHPO = State Historic Preservation Officer 
SOX = sulfur oxides 
yr = year 
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9.0 STATUS OF COMPLIANCE 

9.1 PROPOSED ACTION 

NRC 

“The environmental report shall list all federal permits, licenses, approvals 
and other entitlements which must be obtained in connection with the 
proposed action and shall describe the status of compliance with these 
requirements.  The environmental report shall also include a discussion of 
the status of compliance with applicable environmental quality standards 
and requirements including, but not limited to, applicable zoning and land-
use regulations, and thermal and other water pollution limitations or 
requirements which have been imposed by Federal, State, regional, and 
local agencies having responsibility for environmental protection….” 10 
CFR 51.45(d), as adopted by 10 CFR 51.53(c)(2) 

9.1.1 GENERAL 

Table 9.1-1 lists environmental authorizations for current Seabrook Station 
operations. In this context “authorizations” includes any permits, licenses, 
approvals, or other entitlements.  NextEra Energy Seabrook expects to 
continue renewing these authorizations during the current license period and 
through the license renewal period.  Based on the new and significant 
information identification process described in Chapter 5, NextEra Energy 
Seabrook concludes that Seabrook Station is in compliance with applicable 
environmental standards and requirements. 

Table 9.1-2 lists additional environmental authorizations and consultations 
related to NextEra Energy Seabrook’s renewal of the Seabrook Station 
license to operate.  As indicated, NextEra Energy Seabrook anticipates 
needing relatively few such authorizations and consultations.  Sections 9.1.2 
through 9.1.5 discuss some of these items in more detail. 

9.1.2 THREATENED OR ENDANGERED SPECIES 

Section 7 of the Endangered Species Act (16 USC 1531 et seq.) requires 
federal agencies to ensure that agency actions are not likely to jeopardize any 
species that is listed or proposed for listing as endangered or threatened.  
Depending on the action involved, the Act requires consultation with the U.S. 
Fish and Wildlife Service (USFWS) regarding effects on non-marine species, 
the National Marine Fisheries Service (NMFS) for marine species, or both.  
USFWS and NMFS have issued joint procedural regulations at 50 CFR 402, 
Subpart B, that address consultation, and USFWS maintains the joint list of 
threatened and endangered species at 50 CFR 17. 

Although not required of an applicant by federal law or NRC regulation, 
NextEra Energy Seabrook has chosen to invite comment from both federal 
and state agencies regarding potential effects that Seabrook Station license 
renewal might have on threatened and endangered species.  Attachment C 
includes copies of NextEra Energy Seabrook correspondence with USFWS, 
NMFS, the New Hampshire Natural Heritage Bureau, and the Massachusetts 
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Division of Fisheries and Wildlife.  The USFWS response indicated that the 
proposed action (license renewal) is not likely to adversely affect any species 
proposed for federal listing, any species currently listed as threatened or 
endangered, or any designated critical habitat.  

9.1.3 COASTAL ZONE MANAGEMENT PROGRAM COMPLIANCE 

The Federal Coastal Zone Management Act (16 USC 1451 et seq.) imposes 
requirements on applicants for a federal license to conduct an activity that 
could affect a state’s coastal zone.  The Act requires the applicant to certify to 
the licensing agency that the proposed activity would be consistent with the 
state’s federally approved coastal zone management program 
[16 USC 1456(c)(3)(A)].  The National Oceanic and Atmospheric 
Administration has promulgated implementing regulations indicating that the 
requirement is applicable to renewal of federal licenses for activities not 
previously reviewed by the state [15 CFR 930.51(b)(1)].  The regulation 
requires that the license applicant provide its certification to the federal 
licensing agency and a copy to the applicable state agency 
[15 CFR 930.57(a)].   

The NRC office of Nuclear Reactor Regulation has issued guidance to its staff 
regarding compliance with the Act (NRC 2004b).  This guidance 
acknowledges that New Hampshire has an approved coastal zone 
management program (NRC 2004b).  Seabrook Station is within the New 
Hampshire coastal zone (NHDES 2005b).  Concurrent with submitting the 
Applicant’s Environmental Report – Operating License Renewal Stage to the 
NRC, NextEra Energy Seabrook submitted a copy of the Environmental 
Report, including the Coastal Zone Consistency Certification (Attachment E of 
this document) to the New Hampshire Department of Environmental Services 
in fulfillment of the regulatory requirement for submitting a copy of the coastal 
zone consistency certification to the state. 

9.1.4 HISTORIC PRESERVATION 

Section 106 of the National Historic Preservation Act (16 USC 470 et seq.) 
requires federal agencies having the authority to license any undertaking, 
prior to issuing the license, to take into account the effect of the undertaking 
on historic properties and to afford the Advisory Council on Historic 
Preservation (Council) an opportunity to comment on the undertaking.  
Council regulations provide for establishing an agreement with any State 
Historic Preservation Officer (SHPO) to substitute state review for Council 
review (36 CFR 800.7).  Although not required of an applicant by federal law 
or NRC regulation, NextEra Energy Seabrook has chosen to invite comment 
by the New Hampshire SHPO and the Massachusetts SHPO.  Attachment D 
includes copies of NextEra Energy Seabrook’s letters to the New Hampshire 
Division of Historic Resources, State Historic Preservation Office, the 
Massachusetts Historical Commission, State Historic Preservation Office, and 
the SHPO’s responses, which indicated that the 20-year license renewal has 
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“No potential to cause effects to historic resources” in New Hampshire, and 
that the Massachusetts Historical Commission “has no concerns.” 

9.1.5 WATER QUALITY (401) CERTIFICATION 

Federal Clean Water Act Section 401 requires applicants for a federal license 
to conduct an activity that might result in a discharge into navigable waters to 
provide the licensing agency a certification from the state or EPA, if the state 
does not have such authority, that the discharge will comply with applicable 
Clean Water Act requirements (33 USC 1341).  The NRC has indicated in its 
Generic Environmental Impact Statement for License Renewal of Nuclear 
Power Plants (GEIS) that issuance of a National Pollutant Discharge 
Elimination System (NPDES) permit implies certification (NRC 1996e).  The 
Section 401 certification for Seabrook Station was issued to Public Service 
Company of New Hampshire by the New Hampshire Water Supply and 
Pollution Central Committee on May 13, 1985.  The NPDES permit for 
Seabrook Station provides continuing assurance of compliance with the 
standards and requirements established under the Clean Water Act.  
Attachment B contains the current Seabrook Station NPDES permit and a 
letter from the State of New Hampshire certifying the proposed NDPES permit 
prior to its original issuance.  

9.1.6 MARINE MAMMALS 

The Marine Mammal Protection Act (16 USC 1361 et seq.) provides for the 
incidental take of protected species.  In 1999, the NMFS issued an incidental, 
small take authorization for seals at Seabrook Station because seals had 
been entrapped in the station’s intake system (50 CFR 216.130 – 216.137; 
NMFS 1999).  Later in 1999 the station modified the intake to prevent seals 
from entering the system (Section 2.2.2).  In 2002, NMFS noted that the 
station’s annual report indicated that no seals had been entrapped since the 
modification (NMFS 2002).  NMFS has not renewed the authorization, which 
was effective through June 30, 2004. 
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Table 9.1-1 Environmental Authorizations for Currenta Seabrook Station Operations 

Agency Authority Requirement Number 
Issue or Expiration 

Date Activity Covered 

Federal and State Requirements 

U.S. Nuclear 
Regulatory 
Commission 

Atomic Energy Act (42 USC 
2011, et seq.), 10 CFR 50.10

License to operate  NPF-86 (NRC 2008) Issued:  03/15/1990 
Expires: 3/15/2030 

Operation of Seabrook 
Station 

U.S. Environmental 
Protection Agency, 
Region 1 

Clean Water Act (33 USC 
Section 1251 et seq.) 

NPDES Permit NH0020338 (EPA 
2002a and 
Seabrook 2006b) 

Issued: 04/01/2002 
Expired: 04/01/2007 
Renewal application 
submitted: 09/25/2006 

Discharges to Atlantic 
Ocean from cooling 
tunnel 

U.S. Environmental 
Protection Agency, 
Region 1 

Clean Water Act (33 USC 
Section 1251 et seq.) 

NPDES Storm Water 
Multi-Sector General 
Permit for Industrial 
Activities 

Notice of Intent 
#NHR05A729 (EPA 
2002b) 

Issued:  9/29/2008 
Expires: 9/29/2013 

Storm water 

U.S. Department of 
Transportation, 
Pipeline and 
Hazardous Materials 
Safety Administration 

49 USC 5108, 
Transportation registration; 
49 CFR 107, Subpart G, 
Hazardous material 
shipper/carrier registration 

Hazardous Materials 
Certificate of Registration 

061109 003 013RT 
(USDOT 2009) 

Issued: 6/15/2009 
Expires: 6/30/2012 

Transportation of 
hazardous materials. 

Town of Seabrook Article IV of Municipal Sewer 
System Ordinance 

Permit to Discharge  SEA1003  
(Town of Seabrook 
2007b and Town of 
Seabrook 2010) 

Issued: 03/21/2007 
Expires: 03/20/2010 
Renewal application 
submitted:  01/18/2010 

Industrial wastewater 
discharge to Town’s 
Publically Owned 
Treatment Works 
(POTW) 

New Hampshire 
Department of 
Environmental 
Services, Waste 
Management Division 

New Hampshire Code of 
Administrative Rules Env-A 
1205 

Certificate of Compliance 021207930308A 
(NHDES 2008d) 

Issued: 03/20/2008  
Expires:12/11/2010 

Stage I/II Gasoline 
Vapor Recovery System

New Hampshire 
Department 
Environmental 
Services, Air 
Resources Division 

Federal Clean Air Act (42 
USC 7401), 40 CFR 70, and 
New Hampshire Code of 
Administrative Rules, ENV-A 
610 

Title V General Permit GSP-EG-225 
(NHDES 2008e) 

Issued: 7/2/2008 
Expires:04/30/2013 

Air Emissions from 
Internal Combustion 
Emergency Generator 
(EG#1) 
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Table 9.1-1 Environmental Authorizations for Currenta Seabrook Station Operations (Continued) 

Agency Authority Requirement Number 
Issue or Expiration 

Date Activity Covered 

Federal and State Requirements 

New Hampshire 
Department 
Environmental 
Services, Air 
Resources Division 

Federal Clean Air Act (42 
USC 7401), 40 CFR 70, and 
New Hampshire RSA 125-C

Title V Operating Permit TP-OV-017 (NHDES 
2006) 

Issued: 06/05/2006 
Expires:06/30/2011 

Air emissions from 
auxiliary boilers and 
emergency generators 

New Hampshire 
Department of 
Environmental 
Services, Waste 
Management Division 

New Hampshire Code of 
Administrative Rules, ENV-
WM 300 

Hazardous Waste Limited 
Permit 

DES-HW-LP-02-09 
(NHDES 2005a) 

Issued: 10/09/2008 
Expires: 10/09/2013 

Treatment of hazardous 
wastewater streams 

New Hampshire 
Department of 
Environmental 
Services, Waste 
Management Division 

New Hampshire Code of 
Administrative Rules, ENV-
WM-1400 

Aboveground Storage Tank 
Registration 

Facility ID# 930908A 
(NHDES 2008f) 

Issued: 12/24/2007 
Expires:none 

Aboveground tanks  

New Hampshire Fish 
and Game Department 

New Hampshire RSA 214:29 Permit to Display Finfish 
and Invertebrates 

MFD 0801 (NHDFG 
2010) 

Issued: 01/04/2010 
Expires:12/31/2010 

Display of finfish and 
invertebrates at the 
Science and Nature 
Center 

Virginia Department of 
Emergency 
Management 

Title 44, Code of Virginia, 
Chapter 3.3, Section 44-
146.30 

Registration to transport 
radioactive material 

FP-S-103110 
(Virginia 2008) 

Issued: 09/17/2008 
Expires:10/31/2010 

Registration for 
transporting  radioactive 
material in Virginia 

Tennessee Department 
of Environment and 
Conservation 

Tennessee Code Annotated 
68-202-206 

License to deliver 
radioactive material 

T-NH001-L10 
(TNDEC 2009) 

Issued: 1/1/2010 
Expires:12/31/2010 

License to deliver 
radioactive material to 
processing facility in 
Tennessee 

Utah Department of 
Environmental Quality  

Utah Rule 313-26 Permit to deliver radioactive 
material  

0111000045 (UTDEQ 
2009) 

Issued: 4/28/2009 
Expires:4/28/2010 

Permit to deliver 
radioactive material to 
disposal facility in Utah 

NPDES – National Pollutant Discharge Elimination System 
a Current through March 1, 2010. 
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Table 9.1-2 Environmental Authorizations for Seabrook Station License 
Renewal 

Agency Authority Requirement Remarks 

U.S. Nuclear 
Regulatory 
Commission  

Atomic Energy Act  
(42 USC 2011 et seq.)

License renewal Environmental Report submitted 
in support of license renewal 
application 

U.S. Fish and Wildlife 
Service 

Endangered Species 
Act Section 7  
(16 USC 1536) 

Consultation Requires federal agency issuing 
a license to consult with the 
USFWS (Attachment C) 

National Marine 
Fisheries Service 

Endangered Species 
Act Section 7  
(16 USC 1536) 

Consultation Requires federal agency issuing 
a license to consult with the 
NMFS (Attachment C) 

New Hampshire 
Department of 
Resources and 
Economic 
Development 

Clean Water Act 
Section 401  
(33 USC 1341) 

Certification Requires State certification that 
proposed action would comply 
with Clean Water Act standards 
(Attachment B) 

New Hampshire 
Division of Historical 
Resources 

National Historic 
Preservation Act 
Section 106  
(16 USC 470f) 

Consultation Requires federal agency issuing 
a license to consider cultural 
impacts and consult with State 
Historic Preservation Officer 
(Attachment D) 

Massachusetts 
Historical 
Commission 

National Historic 
Preservation Act 
Section 106  
(16 USC 470f) 

Consultation Requires federal agency 
issuing a license to consider 
cultural impacts and consult 
with State Historic 
Preservation Officer 
(Attachment D) 

New Hampshire 
Department of 
Environmental 
Services 

The Federal Coastal 
Zone Management Act 
(16 USC 1451) 

Coastal Zone 
Consistency 
Certification 

Requires the federal agency 
issuing the license (NRC) to 
verify that the State of New 
Hampshire has determined that 
renewal of the Seabrook Station
operating license would be 
consistent with the federally 
approved State Coastal Zone 
Management program.  The 
applicant (NextEra Energy 
Seabrook) must request the 
consistency determination from 
the New Hampshire Department 
of Environmental Services by 
submitting a certification of 
consistency for review. 
(Attachment E) 
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9.2 ALTERNATIVES 

NRC 

“…The discussion of alternatives in the report shall include a discussion of 
whether the alternatives will comply with such applicable environmental 
quality standards and requirements.”  10 CFR 51.45(d), as required by 10 
CFR 51.53(c)(2) 

The new nuclear, coal- and gas-fired alternatives discussed in Chapter 7 can 
be constructed and operated to comply with all applicable environmental 
quality standards and requirements. 
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ATTACHMENT A 

 

NRC NEPA ISSUES FOR LICENSE RENEWAL OF NUCLEAR 
POWER PLANTS 

 

NextEra Energy Seabrook, LLC (NextEra Energy Seabrook) has prepared 
this environmental report in accordance with the requirements of U.S. Nuclear 
Regulatory Commission (NRC) regulation 10 CFR 51.53.  NRC included in 
the regulation a list of National Environmental Policy Act (NEPA) issues for 
license renewal of nuclear power plants.  Table A-1 lists these 92 issues and 
identifies the section in which NextEra Energy Seabrook addressed each 
applicable issue in the environmental report.  For organization and clarity, 
NextEra Energy Seabrook has assigned a number to each issue and uses the 
issue numbers throughout the environmental report. 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

Surface Water Quality, Hydrology, and Use (for all plants) 

1. Impacts of refurbishment on 
surface water quality 

1 NA Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

2. Impacts of refurbishment on 
surface water use 

1 NA Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

3. Altered current patterns at 
intake and discharge 
structures 

1 NA Issue applies to a plant 
feature, withdrawal from or 
discharge to a small body of 
water, which Seabrook does 
not have. 

4. Altered salinity gradients 1 4.0 4.2.1.2.2/4-4 

5. Altered thermal stratification 
of lakes 

1 NA Issue applies to a plant 
feature, discharge to a lake, 
which Seabrook does not 
have. 

6. Temperature effects on 
sediment transport capacity 

1 NA Issue applies to a plant 
feature, discharge to a river, 
which Seabrook does not 
have. 

7. Scouring caused by 
discharged cooling water 

1 4.0 4.2.1.2.3/4-6 

8. Eutrophication 1 NA Issue applies to a plant 
feature, withdrawal from or 
discharge to a small body of 
water, which Seabrook does 
not have. 

9. Discharge of chlorine or 
other biocides 

1 4.0 4.2.1.2.4/4-10 

10. Discharge of sanitary 
wastes and minor chemical 
spills 

1 4.0 4.2.1.2.4/4-10 

11. Discharge of other metals in 
waste water 

1 4.0 4.2.1.2.4/4-10 

12. Water use conflicts (plants 
with once-through cooling 
systems) 

1 4.0 4.2.1.3/4-13 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa (Continued) 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

13. Water use conflicts (plants 
with cooling ponds or 
cooling towers using make-
up water from a small river 
with low flow) 

2 Identified as NA 
in 4.1 

Issue applies to plant features, 
cooling pond, cooling towers, 
and withdrawal from or 
discharge to a small body of 
water, which Seabrook does 
not have. 

14. Refurbishment impacts to 
aquatic resources 

1 NA Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

Aquatic Ecology (for all plants) 

15. Accumulation of 
contaminants in sediments 
or biota 

1 4.0 4.2.1.2.4/4-10 

16. Entrainment of 
phytoplankton and 
zooplankton 

1 4.0 4.2.2.1.1/4-15 

17. Cold shock 1 4.0 4.2.2.1.5/4-18 

18. Thermal plume barrier to 
migrating fish 

1 4.0 4.2.2.1.6/4-19 

19. Distribution of aquatic 
organisms 

1 4.0 4.2.2.1.6/4-19 

20. Premature emergence of 
aquatic insects 

1 4.0 4.2.2.1.7/4-20 

21. Gas supersaturation (gas 
bubble disease) 

1 4.0 4.2.2.1.8/4-21 

22. Low dissolved oxygen in the 
discharge 

1 4.0 4.2.2.1.9/4-23 

23. Losses from predation, 
parasitism, and disease 
among organisms exposed 
to sub-lethal stresses 

1 4.0 4.2.2.1.10/4-24 

24. Stimulation of nuisance 
organisms (e.g., shipworms) 

1 4.0 4.2.2.1.11/4-25 

Aquatic Ecology (for plants with once-through and cooling pond heat dissipation 
systems) 

25. Entrainment of fish and 
shellfish in early life stages 
for plants with once-through 
and cooling pond heat 
dissipation systems 

2 4.2 4.2.2.1.2/4-16 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa (Continued) 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

26. Impingement of fish and 
shellfish for plants with 
once-through and cooling 
pond heat dissipation 
systems 

2 4.3 4.2.2.1.3/4-16 

27 Heat shock for plants with 
once-through and cooling 
pond heat dissipation 
systems 

2 4.4 4.2.2.1.4/4-17 

Aquatic Ecology (for plants with cooling-tower-based heat dissipation systems) 

28. Entrainment of fish and 
shellfish in early life stages 
for plants with cooling-
tower-based heat 
dissipation systems 

1 NA Issue applies to a feature, 
cooling towers, which 
Seabrook does not have. 

29. Impingement of fish and 
shellfish for plants with 
cooling-tower-based heat 
dissipation systems 

1 NA Issue applies to a feature, 
cooling towers, which 
Seabrook does not have. 

30. Heat shock for plants with 
cooling-tower-based heat 
dissipation systems 

1 NA Issue applies to a feature, 
cooling towers, which 
Seabrook does not have. 

Ground-water Use and Quality 

31. Impacts of refurbishment on 
groundwater use and quality 

1 NA Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

32. Groundwater use conflicts 
(potable and service water; 
plants that use < 100 gpm) 

1 NA Issue applies to a plant 
feature, groundwater use, 
which Seabrook does not 
have. 

33. Groundwater use conflicts 
(potable, service water, and 
dewatering; plants that use 
> 100 gpm) 

2 Identified as NA 
in 4.5 

Issue applies to a plant 
feature, groundwater use, 
which Seabrook does not 
have. 

34. Groundwater use conflicts 
(plants using cooling towers 
withdrawing make-up water 
from a small river) 

2 Identified as NA 
in 4.6 

Issue applies to a plant 
feature, withdrawal from a 
small body of water, which 
Seabrook does not have. 

35. Groundwater use conflicts 
(Ranney wells) 

2 Identified as NA 
in 4.7 

Issue applies to a feature, 
Ranney wells, which Seabrook 
does not have. 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa (Continued) 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

36. Groundwater quality 
degradation (Ranney wells) 

1 NA Issue applies to a feature, 
Ranney wells, which Seabrook 
does not have. 

37. Groundwater quality 
degradation (saltwater 
intrusion) 

1 4.0 4.8.2/4-118 

38. Groundwater quality 
degradation (cooling ponds 
in salt marshes) 

1 NA Issue applies to a feature, 
cooling ponds, which 
Seabrook does not have. 

39. Groundwater quality 
degradation (cooling ponds 
at inland sites) 

2 Identified as NA 
in 4.8 

Issue applies to a feature, 
cooling ponds, which 
Seabrook does not have. 

Terrestrial Resources 

40. Refurbishment impacts to 
terrestrial resources 

2 Identified as NA 
in 4.9 

Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

41. Cooling tower impacts on 
crops and ornamental 
vegetation 

1 NA Issue applies to a feature, 
cooling towers, which 
Seabrook does not have. 

42. Cooling tower impacts on 
native plants 

1 NA Issue applies to a feature, 
cooling towers, which 
Seabrook does not have. 

43. Bird collisions with cooling 
towers 

1 NA Issue applies to a feature, 
cooling towers, which 
Seabrook does not have. 

44. Cooling pond impacts on 
terrestrial resources 

1 NA Issue applies to a feature, 
cooling ponds, which 
Seabrook does not have. 

45. Power line right-of-way 
management (cutting and 
herbicide application) 

1 4.0 4.5.6.1/4-71 

46. Bird collisions with power 
lines 

1 4.0 4.5.6.2/4-74 

47. Impacts of electromagnetic 
fields on flora and fauna 
(plants, agricultural crops, 
honeybees, wildlife, 
livestock) 

1 4.0 4.5.6.3/4-77 

48. Floodplains and wetlands 
on power line right-of-way 

1 4.0 4.5.7/4-81 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa (Continued) 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

Threatened or Endangered Species (for all plants) 

49. Threatened or endangered 
species 

2 4.10 4.1/4-1 

Air Quality 

50. Air quality during 
refurbishment (non-
attainment and 
maintenance areas) 

2 Identified as NA 
in 4.11 

Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

51. Air quality effects of 
transmission lines 

1 4.0 4.5.2/4-62 

Land Use 

52. Onsite land use 1 4.0 3.2/3-1 

53. Power line right-of-way land 
use impacts 

1 4.0 4.5.3/4-62 

Human Health 

54. Radiation exposures to the 
public during refurbishment 

1 NA Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

55. Occupational radiation 
exposures during 
refurbishment 

1 NA Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

56. Microbiological organisms 
(occupational health)  

1 NA Issue applies to a plant 
feature, circulating water 
system cooling towers, which 
Seabrook does not have. 

57. Microbiological organisms 
(public health) (plants using 
lakes or canals, or cooling 
towers or cooling ponds that 
discharge to a small river) 

2 Identified as NA 
in 4.12 

Issue applies to a plant 
feature, withdrawal from or 
discharge to a small river, 
which Seabrook does not 
have. 

58. Noise 1 4.0 4.3.7/4-49 

59. Electromagnetic fields, 
acute effects (electric 
shock) 

2 4.13 4.5.4.1/4-66 

60. Electromagnetic fields, 
chronic effects 

NA 4.0 NA – Not applicable.  The 
categorization and impact 
finding definitions do not apply 
to this issue. 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa (Continued) 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

61. Radiation exposures to 
public (license renewal 
term) 

1 4.0 4.6.2/4-87 

62. Occupational radiation 
exposures (license renewal 
term) 

1 4.0 4.6.3/4-95 

Socioeconomics 

63. Housing impacts 2 4.14 3.7.2/3-10 (refurbishment) 
4.7.1/4-101 (renewal term) 

64. Public services:  public 
safety, social services, and 
tourism and recreation 

1 4.0 Refurbishment 
3.7.4/3-14 (public services) 
3.7.4.3/3-18 (safety) 
3.7.4.4/3-19 (social) 
3.7.4.6/3-20 (tour, rec) 
Renewal Term 
4.7.3/4-104 (public services) 
4.7.3.3/4-106 (safety) 
4.7.3.4/4-107 (social) 
4.7.3.6/4-107 (tour, rec) 

65. Public services:  public 
utilities 

2 4.15 3.7.4.5/3-19 (refurbishment) 
4.7.3.5/4-107 (renewal term) 

66. Public services:  education 
(refurbishment) 

2 Identified as NA 
in 4.16 

Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

67. Public services:  education 
(license renewal term) 

1 4.0 4.7.3.1/4-106 

68. Offsite land use 
(refurbishment) 

2 Identified as NA 
in 4.17.1 

Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 

69. Offsite land use (license 
renewal term) 

2 4.17.2 4.7.4/4-107 

70. Public services:  
transportation 

2 4.18 3.7.4.2/3-17 (refurbishment) 
4.7.3.2/4-106 (renewal term) 

71. Historic and archaeological 
resources 

2 4.19 3.7.7/3-23 (refurbishment) 
4.7.7/4-114 (renewal term) 

72. Aesthetic impacts 
(refurbishment) 

1 NA Issue applies to an activity, 
refurbishment, which 
Seabrook does not plan to 
conduct. 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa (Continued) 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

73. Aesthetic impacts (license 
renewal term) 

1 4.0 4.7.6/4-111 

74. Aesthetic impacts of 
transmission lines (license 
renewal term) 

1 4.0 4.5.8/4-83 

Postulated Accidents 

75. Design basis accidents 1 4.0 5.3.2/5-11 (design basis) 
5.5.1/5-114 (summary) 

76. Severe accidents 2 4.20 5.3.3/5-12 (probabilistic 
analysis) 
5.3.3.2/5-19 (air dose) 
5.3.3.3/5-49 (water) 
5.3.3.4/5-65 (groundwater) 
5.3.3.5/5-96 (economic) 
5.4/5-106 (mitigation) 
5.5.2/5-114 (summary) 

Uranium Fuel Cycle and Waste Management 

77. Offsite radiological impacts 
(individual effects from other 
than the disposal of spent 
fuel and high-level waste) 

1 4.0 6.2/6-8 

78. Offsite radiological impacts 
(collective effects) 

1 4.0 Not in GEIS. 

79. Offsite radiological impacts 
(spent fuel and high-level 
waste disposal) 

1 4.0 Not in GEIS. 

80. Nonradiological impacts of 
the uranium fuel cycle 

1 4.0 6.2.2.6/6-20 (land use) 
6.2.2.7/6-20 (water use) 
6.2.2.8/6-21 (fossil fuel) 
6.2.2.9/6-21 (chemical) 

81. Low-level waste storage 
and disposal 

1 4.0 6.4.2/6-36 (low-level definition)
6.4.3/6-37 (low-level volume) 
6.4.4/6-48 (renewal effects) 

82. Mixed waste storage and 
disposal 

1 4.0 6.4.5/6-63 

83. Onsite spent fuel 1 4.0 6.4.6/6-70 

84. Nonradiological waste 1 4.0 6.5/6-86 

85. Transportation 1 4.0 6.3/6-31, as revised by 
Addendum 1, August 1999. 
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Table A-1 Seabrook Environmental Report Discussion of License 
Renewal NEPA Issuesa (Continued) 

Issue Category 

Section of this 
Environmental 

Report 
GEIS Cross Referenceb 

(Section/Page) 

Decommissioning 

86. Radiation doses 
(decommissioning) 

1 4.0 7.3.1/7-15 

87. Waste management 
(decommissioning) 

1 4.0 7.3.2/7-19 (impacts) 
7.4/7-25 (conclusions) 

88. Air quality 
(decommissioning) 

1 4.0 7.3.3/7-21 (air) 
7.4/7-25 (conclusion) 

89. Water quality 
(decommissioning) 

1 4.0 7.3.4/7-21 (water) 
7.4/7-25 (conclusion) 

90. Ecological resources 
(decommissioning) 

1 4.0 7.3.5/7-21 (ecological) 
7.4/7-25 (conclusion) 

91. Socioeconomic impacts 
(decommissioning) 

1 4.0 7.3.7/7-24 (socioeconomic) 
7.4/7-25 (conclusion) 

Environmental Justice 

92. Environmental justice NA 4.0 NA – Not applicable.  The 
categorization and impact 
finding definitions do not apply 
to this issue. 

a. Source:  10 CFR 51, Subpart A, Appendix A, Table B-1.  (Issue numbers added to facilitate discussion.) 
b.  Source:  Generic Environmental Impact Statement for License Renewal of Nuclear Plants (NUREG-

1437). 
NEPA = National Environmental Policy Act. 
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ATTACHMENT B 

 

CLEAN WATER ACT DOCUMENTATION 

 

Document Page 
 
National Discharge Elimination System (NPDES) Permit ................................. B-2 
 
State Water Quality (401) Certification ............................................................ B-89 
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Permit 1'-:0. NH0020338 
Page lono 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATIO): 5)'8T£:1\1 

In compliance with the provisions of the Federal Clean Water . .1>.'::1. as am.;;nd~lL,~: 
U.S.C. Sections 1251 et sea.; the "CW f.>,"l, 

". FPL .F..l'Iergy Seab;ooJ:;, .LtC 
P.O. 801(300 
Seabrook, NH 03874 

is authorized to discharge from a facility located at 

m fuergy Sea't)rook, Ltc 
Seabr.ook Station 

T.2fayette Road 
Seabrook, NH 

to receiving water named 

Atlantic Oeean 

in accordance with effluent limitations, m~nitoring requirements and o':.er candilillO" ~~; ;~:-: 
herein. 

This permit shall becomj: eff~ve on April 1,2002. 

This permit and the authorization to discharge. f:xpire at midnigr.;. ri\'e years It"l11 [h~ 
'effective date. 

This permit sllpersed~s the pennit issued 011 :-;epl~l1Ih<.:1' ;\0. 11,3 
lbis permit consists of 30 pages in ParI I including efllu<!11! li:~·,::"'li(ln'. n,.,ni:,'~:··_ 

requirements. etc .. 19 pages ill Pai·t II including (icna:rlll ("lI1di\i,'n, .::'.~ : 1~:i.J.·Ij,'n,. ' ;' .. : .' 
Altllchment 1\. I page in Attachment B. II pages in AttllchmcI11 C. .i .. ..: . ~ !,uc·,,~ ill V:.:. ' .... ' 
iI. 

Signed thisf1day of ~~ (. '.') he.!. . I 

... .,/ ' /11 IJ, J. 

. - .. ,~.:~.1.LJ:-l..!..-"!::.¥4---
Direclor, Office of EcosystbIi Protection 
U.S. Environmental Protection Agency 
Region I 

This permit is transferred to FPL 
F.hergy Seabrook, l.tc 
Signe91 this Z#f:daY...Of.. 2602-J OJ]CI{It1M/t... 

. t,//.v~- .. 
• y, D1rector, 0 f1ce of. 

Ecosy, ten Protection 
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PART I 

Pennit No. NH0020338 
Page,20nO 

A. Effluent Limitations and Monitoring Requirements 

1. This permit shall be modified, revoked or reissued to comply with any applicable 
effluent standard or limitation issued'or approved under Sections 301 (b)(2)(C) and 
(D), 304(b) (2), and 307(a) (2) of the CWA, if the effluent standard or limitation 
so issued or approved: 

a contains different conditions or is otherwise more stringent than any 
effluent limitation in this pennit; or 

b. controls any pollutant not limited by this permit. 

If the permit is modified or reissued, it shall be revised to reflect all currently 
applicable requirements of the CW A. 

2. The design, construction and capacity of all components of the cooling water 
system seaward of the inlets to the main condensers or other heat exchangers 
(rtCooling Water Systemrt) of Seabrook Station shall comply with the folloWing: 

a." The pennittee shall use and maintain an anti-fouling protective coating on 
all appropriate components of the intake structures." The pennittee shall 
perfonn manual cleaning oithe intake structures twice per year. " 

b. The velocity of water as it enters the intake structures shall at no time 
exceed 1.0 foot per second. 

c. The intake structures shall incorporate such behaVloral or other deterrents 
or barriers as the Regional Administrator determines to be appropriate. 
This determination will be made under Section 316(b) of the Clean water 
Act after reviewing 'the results of any studies or other infonnation 
provided by the permittee. 

d. The Regional Administrator has determined that the Cooling Water Intake 
System, as presently designed, employs the best teclmology avrulable for 
minimi7iqg adverse enviro!1...1!lental impact. Therefore, "no cha..t'lge i..11 the 
location, design or capacity of the present system can be'made without 
prior approval of the Regional Administrator and the Director. The 
present design shall be reviewed for conformity to regulations pursuant to 

, Section 316(b) when such are promulgated. ' 
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Permit No. NH0020338 
Page 3 ono 

3. Should the intake tunnel and/or discharge tunnel require dewatering during an 
emergency condition, the permittee shall submit to the Regional Administrator 
and the Director an Emergency Dewatering Plan for their approvals as required in 
Paragraphs II.B.4 and ILB.S 9fthis permit which define "Bypass" and "Upset" 
operating conditions. 

4. All material shall be removed from the traveling screens and disposed of in 
accordance with all yxisting Federal, State, and/or Lpcallaws and regulations that 
apply to Waste disposal. Such material shall not be returned to the receiving 
waters. 

5. Chlorine and/or EVAC™ may be used as a biocide. No other biocide shall be 
used without explicit approval from the Regional Administrator and the Director. 

6. The permittee shall submit an annual Chlorine Minimization Report to the 
Regional Administrator and the Director. The objective of this chlorination report 
is to document the amount of chlorine used to maintain suitable biofoulirig control 
of the intake cooling water system and thereby maintaining a high condenser 
efficiency .. The Chlorine Minimization Report should include, at a minimum: 

a. The seasonal chlorination cycle employed during the reporting period: the 
months the system was chlorinated, the sodiurri hypochlorite dosage level, 

. the TRO reported in the Discharge Monitoring Reports, an evaluation of 
the chlorine demand of the marine water, and the results of any inspections 
of the intake structures by divers or robotS. 

b. The permittee shall report on the likelihood that the thermal backflushing 
operation will be needed to compliment the continuous chlorination 
progr·am in the ensuing year (frequency and reason for the bacldlushing). 

The data developed for this report shall be incorporated into the statistical 
hydrological and biological data base for future operational data comparison. 

7. The discharge shaH not jeopardize any Class B use of the nearshore Atlantic 
Ocean and shall not violate State Water Quality Standards of the receiving water. 

8. The permittee shall not atany time, either alone or in conjunction with any person 
or persons, cause directly orinqirectly, the discharge of any waste into the 
receiving waters except waste that has been treated in such a manner as will not 
lower the Class B quality or interfere with the uses assigned to said waters by the 
New Hampshire Legislature (Chapt~r 31 1, Laws of 1967). 
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Permit No. NH0020338 
Page 4 ono 

9. There shall be no discharge of polychlorinated biphenyl compounds such as 
commonly use;d for transformer fluid. 

10. The discharge of radioactive materials shall be in accordance with the Nuclear 
Regulatory Commission requiremen~ (10 CFR 20 and the S""hrook Station 
Operating License, Appendix A, Technical Specifications). 
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A. Effluent Limitations, Conditions, and Monitoring Requirements (Continued) 

11. _ During the period beginning the Effective Date and lasting through the Expiration Date, the penrrrittee is authorized to 
. discharge from outfall serial number 001, Circulating Water System Discharge. 

a. Such discharge shall be limited and monitored by the permittee as specified below: 

lEffluent Characteristic Discharge Limitations 

Flow, MGD 
Temperature Rise, (Delta-T), °F2 
Temperatur1e Rise, (Delta-T), °F2.3 
Temperature (Maximurn), OF 
Total Residual Oxidants (TRO), mg/I 
pH, s.u.s 
Whole Effluent.T oxicity6 

EVAC,mgll 
EVAC,mgil 

Av\?:. Monthlv 

720 
39 
45 
Report 
0.15 
6.5 to 
Report 

IThe flow rate may be <~stimated from pump capacity curves. 

Max. Daily 

720 
41 
47 
Report 
0.20 
8.0 
Report 
3.07 

4.33 

Monitoring Requirements 

Measurement Sample 
Frequency ~ 

Continuous! Estimate 
Continuous 2 Recorder 
Continuous 2 Recorder 
Continuous Recorder 
lIday4 Grab 
l/week Grab 
l/Quarter 24-Hour Composite 
When in Use Grab 
When in Use Calculation 

:!Temperature Rise is the difference between the discharge temperature (Discharge Transition Structure) and intake 
temperature (Intake Transition Structure). The intake and discharge temperatures will recorded by instruments or 
I~omputers. The Temperature Rise and Maximum Temperature shall be calculated as a hourly average based upon at 
least twelve readings p(:r hour (12 times per hour). These hourly average values will then be reported in the monthly 
DMRs. 
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lThese average monthly and maximum daily temperature values are allowe9 up to 
a maximum of 15 days per year and only when one circulating water pump has . 
been taken out-of-service for corrective or preventative maintenance. The Delta-T 
limits of39 OF and 41°F (average monthly and maximum daily, respectively) , 
shall remain in effect at all other times of the year. 

4Samples to be taken once per day at approximately the same time period. See 
Subparawaph "b" below for additional TRO requirements. 

5See Part LD. r of this permit for State pH requirements. 

6See Part I.A22 of this permit for WET testing requirements. 

7See Part LAII.f of this permit for EY AC use requirements. 

SThis limit may apply itfter the permittee has demonstrated that 4.3 ppm at the 
DTS is equivalent to 3.0 ppm or lower EYAC concentration at the Diffuser 
Nozzles. See Part I.AII.f of this pennit. 

b. Total Residual Oxidants shan be tested using the Amperometric Titration 
Method, Method 4500-CL D in Standard Methods for the Examination of 
Water and Wastewater, 18th or: subsequent edition(s), as approved in 40 
CFR Part 136, or Method 330.1 in the EPA Manual of Methods of 
Analysis of Water and Wastes. 

c. Samples taken for compliance with the monitoring requirements as 
specified in LA i l.a above shall be taken at the Discharge Transition 
Structure, except for the intake water temperature, prior to the coolil;lg 
water entering·the discharge tunnel. See Part LA.11.f of this pennit for 
EY AC sampling requirements. 

d. The discharge plume from the Seabrook Station shall: 

(1) not block zones of fish passage, 

(2) not interfere with spawning of indigenous populations, 

(3) not change the balanced indigenous population of the receiving· 
water, 

(4) not contact surrotmding shorelines, and, 
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(5) not violate Section 1707 of the State of New Hampshire Surface 
Water Quality Regulations. 

e. The thermal component of the discharge shall in all aspects be in 
accordance with the discharge described in the permittee's NPDES Permit 
Application No.NH0020338, dated. August 1,1974, as modified in the 
reapplication dated April 1998, except as specifically modified below. 

(1) The theni:)al component ofthe discharge from the Seabrook Station 
shall not cause a monthly mean temperature rise of more than :) OF 
in the "near~fieldjet mixing region." The 5 OF monthly llmit shall 
apply only at the surface of the receiving waters. For the purpos~s 
of this paragraph the "near-field jet mixing region" means 'that 
portion of the receiving waters within 300 feet of the submerged 
diffuser in the direction of discharge. 

Permit compliance with this requirement shall be demonstrated by 
comparing the temperature difference between sampling point DS, 
(inside the mixing region) and sampling point T7 (reference 
sampling station). The locations of sampling points DS and T7 are 
shown in, Attachment B. No change in the location of the s.ampIing 
point is allowed without prior approval from the Regional 
Administrator and the Director. Temperature measurements shall 
be taken and recorded every fifteen minutes. The daily . 
temperature shall be the arithmetic average of these measurements. 
TIle monthly mean temperature shall be determined by the 
arithmetic average of the daily temperature. Delta T shall be 
determined by taking the difference of the monthly mean 
temperature between DS and T7. 

This paragraph shall apply only to temperature rises caused by the 
addition of heat to the receiving waters by the permittee. This 
temperature requirement does not.apply during the cooling water 
flow reversal (thermal backtlushing) used for bioiogicai control. 

This monthly temperature limit constitutes the need ·for a CW A 
3l6(a) thermal variance. See Attachment A. 

(2) During operation of Seabrook Station, the permittee shall conduct 
additional themial plume prediction studies as determined by the 
Regional Administrator and/or the Director. Such studies will be 
fOf the purpose of evaluating the accuracy of the thermal plume 
predictions the permittee has submitted to EPA h1 support of the 
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NPDES Pennit Appli~aticn No.. NH0020338. Any such studies 
may apply to. bcth the ncrmal o.peraticn and thermal back-flushing 
cperaticn at Seabrcck Statio.n. . 

(3) During cperaticn cf Seabrock Staticn, the permittee s4all co.nduct 
biclcgical/envircnmental studies as determined by the Regicnal 
Administrato.r and/cr the Directcr. The purpo.se cf any such 
studies shall be to. evaluate the effects cf Seabro.o.k Statio.n's 
discharge o.n the balanced, indigeno.us pcpulatio.n cf shellfish, fish 
and wildlife in and cn the Atlantic Ocean. 

(4) This NPDES permit may be mcdified to. centain additicnal cr 
different thermallimitaticns ifthe abcve studies and/er cther 
available info.rmatio.n indicates such mo.dificatio.ns are necessary to. 
assure the pro.tecticn and prepagaticn of a balanced indigenous 
populatio.n cf shellfish, fish and wildlife in and o.n the receiving 
waters. 

(5) The effluent limitatio.ns cfthis permit shall apply to. all thermal 
ccmpcnentscfthe discharge frcm the Seabrcok Station including, 
but no.t limited to., discharge during ncrmal stati~)ll o.peraticn and 
discharge during co.oling water flow.reversal fcr bio-fculing 
ccntrcl. 

(6) The permit.tee is allcwed to. discontinue temperature mcnitcring, 
fcr a pericd of up to. 48 ho.urs, during ncn-po.wer cperatio.ns and 

. when the nuclear reactor is shutdo.wrt. The permittee may perfcrm 
maintenance cn the temperature mcnito.ring equipment and/cr 
o.ther equipment sharing co.mmcn pcwer supplies during these no.n-
mcnito.ring .pericds. 

f. The mclluscicide EV AC may be applied twice per year, in late spring and. 
late summer. Each applicatio.n shall cccur cver a perio.d net to. exceed 48 
heurs. The discharge ccncentraticn shall nct exceed 3.0 mg/l, at the 
Diffuser Nczzles. The discharge co.ncentraticn shall be determined by 
grab sample at the Diffuser No.zzles after the co.ncentraticn has reached a 
steady state conditicn throughout the plant. This steady state applicaticn 
co.ncentraticn is expected to. be appro.ximately 4.3 ppm. Seabreok shall 
also. sample and analyze fo.r EV AC at the Discharge Transition Structure 
ccncurrently with the grab sample at the Diffuser Nozzles. 
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At least 3 months prior to the first application, the permittee shall submit 
the result of hydrological modeling which demonstrates the dissipation of 
EV AC. This model sbaJ~ show the expected dissipation of EV AC 
concentration, until its concentration is undetectable (include EVAC half-
life). Results of the modeling shall be submitted to the Regional 
Administrator and the Director. . . 

At least 30 days prior to each planned use of EV AC, the permittee shall 
notify the EPA and the NH DES. Such notification shall include the dates 
over which the application is expected to occur, the amount (~n pounds) of 
the molluscicide to be used, and the calculated discharge concentration. 
After the initial dosing with EV AC, the permittee sha\] also include, in the 
notification, an estimate ofthe effectiveness ofEVAC. 

The permittee may request that compliance be determined at the DTS, by 
calculation, after demonstration that a calculated 4.3 ppm DTS EVAC 
concentration results in a 3.0 ppm or lower discharge EV AC concentration 
at the Diffuser Nozzles. At least 4 consecutive EV AC applications imd 
sampling events must occur prior to the permittee· requesting such a 
change'in compliance sampling point. 
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A. Effluent Limitatiolls, Conditions, and Monitoring Requirements (Continued) 

12. During the period beginning on the Effective Date and lasting through the Expiration Date, the·permittee is authorized 
11[) discharge from outfall serial numbers: 022, 023, and 024. These outfalls are Secondary Plant Leakage and Drainage, 
Vault #1; Secondary Plant Leakage and Drainage, Vault #2; and Plant System Leakage and Drainage, Vault #3; 
respectively. 

a. Silch discharges shall be limited and monitored by the pennittee as specified below: 

f1ffluent Characteristic Discharge Liniitations Monitoring Reguirements 

Measurement Sample 
Aw.. Monthlv Max Dailv Frequencv ~ 

Flow, gpd Report 122,400 Monthly Estimate 
Oil and GreElse, mg/l 15 20 Weekly Grab. 
Total Suspended Solids(TSS), mg/l 30 100 Weekly Grab 

. b. The samples tak(~n in compliance with the monitoring requirements specified above shall be taken at a repre-
sentative point prior to mixing wit¥ any other waste stream. 
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A. Effluenlt Limitations, ConditioJ!,s, and Monitoring Requirements (Continued) 

13. During \he period beginning on the Effective Date and lasting through the Expiration Date, the permittee is authorized 
to discharge from outfall serial number 025A, Steam Generator Blowdown. 

81. Such discharges shall be limited and monitored by the permittee as specified below: 

I~ffluent Characteristic 

Flow, gpd 
Oil and Grease, mg/l 
Total Suspended Solids" mg/l 

Discharge Limitations 

Avg. Monthly Max. Daily 

Report 
15 
30 

425,000 
20 
100 

Monitoring Requirements 

Measurement Sample 

Continuous l 

l/Quarter l . 

llWeekl 

Ivrut 

Estimate 
Grab 

Grab 

'This discharge is consiiiered continuous, although the frequency and duration may vary depending on plant operation. 
Therefore the frequency of measurement for flow is continuous when in use. The measurement frequency for TSS is 
once per.disl~harge, and weekly if the discharge continues for more than seven days. The discharge may be interrupted 
and restarted but will still be considered continuous, as long as the discharge is reinitiated within four hours of 
interruption. 

b. Samples tak'~n in compliance with the monitoring requirements specified above shall be taken at a representative point 
prior to mixing with any other waste stream. 
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A. Effluent: Limitations, Conditions, and Monitoring Requirements (Contin.ued) 

14: During the period begimllng on the Effective Date and lasting through the Expiration Date, the permittee is authorized 
to discharge from outfall serial number 025B, Steam Generator Blowdown Demineralizer Rinse: 

a. Such discharges shall be limited and monitored by the permittee as specified below: 

f~ff1uent Characteristic 

Flow, gpd 
Oil and Grease, mg/I 
Total Suspended Solids, mgll 

Discharge Limitations 

A vg. Monthly 

Report 
15 
30 

Max. Daily 

210,000 
20 
100 

Monitoring Requirements 

Measurement' 
, Freguency 

Continuous' 
lIQuarter' 
llWeek' 

Sample 
~ 

Estimate 
Grab 

Grab 

lThis discharge is considered continuous, although the frequency and duration may vary depending on plant operation. 
Therefore the frequency of measurement for flow is continuous when in use. The measurement frequency for TSS is 
once per dis(;harge, and weekly if the discharge continues for more than seven days. The discharge may be interrupted 
and restarted! but will still be considered continuous, as long as:the discharge is reinitiated within four hours of 
interruption. 

b. Samples takl~n in compliance with the monitoring requirements specified above shall be taken at a representative point 
prior to mixing with any other waste stream. 
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A. Effluent Limitations, Conditi.ons, and Monitoring Requirements (Coutinued) 

15. During the period beginning on the Effective Date and lasting through the Expiration Date, the permittee is authorized 
to discharge from outfall serial number 025C, Waste Holdup Sump. 

a. . Such discharges shall be limited and monitored by the permittee as specTI;ied below: . 

,Effluent Characteristic 

Flow, gpd 
Oil and Grease, mg/I 
Total Suspe~n~edSolids, mg/I 

Discharge Limitations 

A vg. Monthly 

Report 
15 
30 

Max. Daily 

60,000 
20 . 
100 . 

Monitoring ReQuirements 

Measurement Sample 
FreQuency Ivl:1s;. 

lIBatch 
lIBatch 
lIBatch 

Estimate 
Grab 
Grab 

b. Samples taken in compliance with the monitoring requirements specified above shall be taken at a representative point 
prior to mixing with any other stream. 
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: A. Effiuellit Limitations, Conditiions, and Monitoring Requirements (Continued) 

16. During the period beginning on the Effective Date and lasting through the Expiration Date, the permittee is authorized 
to discharg(: from outfall number serial 025D, Waste Test or Recovery Test Tanks. 

a. Such discharges shall be limited and monitored by the permittee as specified below: 

,Effluent Characteristic 

Flow, gpd 
Oil and Grease, mg/l . 
Total Suspended Solids, mg/I 

Discharge Limitations 

Avg. Monthly 

Report 
15 
30 

. Max. Daily 

100,000 
20 
100 

Monitoring Requirements 

Measurement 
Frequency 

lIBatch 
lIEatch 
lIBatch 

SampJe 
Im.. 
Estimate 
Grab 
Grab 

b. . Samples taken in compliance with the monitoring requireqlents specified above shall be taken at a representative point 
prior to rnUcing with ~y other waste stream. 
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A. Effluent Limitations, Conditions, and Monitoring.Requirements (Continued) 

17. During the period beginning on the Effective Date and lasting through the Expiration Date, the perrrrittee is authorized 
to discharg'" from outfall serial number .026, Metal Cleaning Wastes from stationary or portable treatment equipment. 

a. Such discharges shall be limited and monitored by the permittee as specified. below: 

Effluent Characteristic 

Flow, gpd 
Oil and Gre:ase, mg/! 
Copper, m~~l 
Iron, ing/l 
Total Suspe:nded Solids, mg/l 
pH, S.u. 

Discharge Limitations 

A Vg. Monthlv Max. Dailv 

Report 450,000 
IS 20 
1.0 1.0 
1.0 1.0 
30 100 

6,0 to 9.0 

Monitoring Requirements 

Measuremen~ Sample 
FreQUencY I ~ 

lIBatch Estimate 
IlBatch Grab 
I1Batch Grab 
IlBatch . Grab 
IlBatch Grab 
llBatch Grab 

I Sample frequency is once per batch prior to release when treated chemical cleaning waste is being discharged from 
eith~r stationary or portable holding tanks. 

b. A minimum of one Circulating Water System pump shall be in operation when the Treated Chemical Cleanirlg 
Wastes are discharged, . 

c. The samples taken in compliance with the monitoring requirements specified above shall be taken at a repre-
sentative point from stationary or portable holding tanks and prior to mixing with any other stream. The 
ultimate discharge shall be through the Circulatirig Water System, Outfall 001. 

d. The permittee shall notify the Regional Administrator and the Director in writing, at least 72 hours prior to the 
discharge from any chemical cleaning operations and provide an estimate 'ofthe duration of the operation, th~: 
chelnicals to be used, and the point or location of wastewater release into the discharge tunneL. 



A
ppendix E

 – E
nvironm

ental R
eport 

A
ttachm

ent B
 

C
lean W

ater A
ct D

ocum
entation 

S
eabrook S

tation U
nit 1 

B
-17 

License R
enew

al A
pplication 

PAR,TI 

Pemlit No. NH0020338 
Page 16 ono 

A. Effiuent Limitations, Conditi.ons, and MOnitoring Requirements (Continued) 

18. During the period beginning on the Effective Date and lasting through the Expiration Date, the permittee is authorized 
1to discharge: from outfall serial number 027, Cooling Tower Blow9,own. 

a. Such discharges shall be lii:nited and monitored by the pemlittee as specified below: 

lEffluent Characteristic Discharge Limitations Monitoring Requirements: 

lFlow, gpd 
Total Residual Oxidants 
Total Residual Oxidants 
pH,s.u. 

Daily Max. A vg. Concentration 

Report 

2.63 pounds Report 
6.0 to 9.0 

Max. Concentration 

Report 
0.52 mgll 

! Sample frequency is once daily when the Cooling Tower has a discharge. 
" 'Ibis limit is an instantaneous maximwn concentration, mg/l . 

Measurement 
Frequency 

Daily! 
Dailyl 
Daily! 
Daily! 

Sample 
~ 

Estimate 
Grab 
Calculation3 

Grab 

. " This is cakulated over a single period of chlorine release, not to exceed two hours per day. The following equation 
shall be used: Mass TRO (pounds/event) = [Flow of outfall 027 (gallons per rnillute)] x [average TRO concentration 
(mg/I)] x [3 . .78 liters/gallon] x[120 minutes/event] + [454,000 mg/pound]. 

b. NOllie ofthe.126 priority pollutants shall be used for cooling tower maintenance chemicals. 

e. The samples taken in compliance with the monitoring requirements specified above shall be taken at a repre-
sentative point priodo mixing with any other stream. 

d. See Sectio~ LA.ll.b for Total Residual Oxidants analytical requirements .. 
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A. Effluent Limitations, Conditions, and MQnitoring Requirements (Continued) 

19. During the period beginning on the Effective Date and lasting through the Expiration Date, the permittee is authoriz~~d 
to discharge from outfiill serial number 003, Thermal Back ~flushing Operation. l 

a. Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent Characteristic Discharge Limitations Monitoring Requirements 

Measurement Sample 
Avg. Monthly Max. Daily Frequency ~ 

Flow, gpm Report 500,000 When in use Estimate2 

Temperature, Maximmn (T MAJdoF Report 120 . Continuous Recording 
when in use Max. Temp. 

iDuring the: back-flushing operation, the diffuser serves as the intake and the intake structure is the discharge point. 
2Flow rate may be estimated from pump curves. 

b. The permittee shall perform back-flushing (cooling water flow reversal for bio-fouling control) only during 
times when hydrological and meteorological conditions are such that the plume flows off-shore andlor 
temperature inc,reases are minimized at the Outer Sunk Rocks. 

c. The multiport diffuser shall be maintained free of marine fouling organisms. The permittee has coated the 
exte:mal surface:s of the diffuser with a material approved by the Regional ,Administrator and the Director. The' 
pennittee may proposealtemate chemicals or niethodsfor niinimizing biological growth· on the diffuser nozzles 
to the Regional Administrator and the Director for approval 
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The pH shall not be less than 6.5 standard units nor greater than 8.0 
standard units or·as naturally occurs in the receiving water, Par. I.D.I.a 
(Sampling not required.) 

There shall be no visible discharge of oil sheen, foam, or floating solids in 
the vicinity of the discharge (the intake structures). 'Naturally occurring 
sea foam in the intake transition structure is allowed. 

The continuous back-flushing flow shall not exce.ed 120 OF maximum .and 
the duration· at the maximum temperature shall not exceed 2 hours. The 
total back-flushing cycle shall not ex?eed 6 hours. 

The permittee shall not conduct more than 4 back-flushing cycles per 
calendar year unless prior approval is obtained from the Regional 
Administrator and the Director. 

There shall be no chlorination operations during the thermal backflushing 
process except forsafety related functions, Le.: Service Water System 
Chlorination. 

The permittee shall notify the Regional Administrator and the Director, in 
.writing, 15 days before each back-flushing operation is initiated. 

The permittee shal! include the date, maximum temperature, and duration 
in the monthly submittal ofthe Discharge Monitoring Rep~rt each time 
Discharge 003 is used. . 

Should the permittee propose to use therrrial backflushing, then the 
D~cember 16, 1994, thermal backflushing report entitled' "Alternatives to 
Tnermai Backfiushing", shaH be expanded to include the environmental 
impact and technical feasibility of each alternative, including BV AC. The 
report shall describe seasonal impacts on fish migration and spawning, 
endangered species, initial dilution, and plume dispersion. Thisreport 
shall define the hydrological and meteorological conditions that would 
minimize the thermal impact on the biologically richSurik Rocks. Data 
shall be collected for a period of at least one year prior to subritittal to 
BPA. . 

The updated study shall be submitted to the EPA and the NH DBS at least 
6 months before thermal backflushing is used. . . 
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20. The chemicals listed in Attachment C are approved, with limits, for water 
discharge. The permittee may propose to conduct feasibility studies involving 
new chemicals not currently approved for water discharge. The permHtee shall 
gain approval from the Regional Administrator and the Director before any such 
studies take place. A report summarizing the results of any such studies shall be 
submittted to the Regional Administrator and the Director regarding discharge 
frequency, concentration, and the impact, if any, on the indigenous populations of 
the receiving water. The Regional Administrator or the Director may require 
Whole Effluent Toxicity testing as part of feasibility studies. 

The permittee may substitute or add laboratory chemicals that are discharged in de 
minimis amounts without conducting feasibility studies. The permittee shall 
submit, to the Regional Administrator 'and the Director, relevant information on 
the proposed addition/substitution regarding toxicity, frequency of discharge, 
concentration, and anticipated impacts. This submittal shall include a certification 
that the proposed chemical(s) is not carcinogenic, mutagenic, teratogenic or will 
bioaccumulate.. ' 

Prior approval from the Regional Administrat9r and the Director is not necessary 
before any such addition/substitution of laboratory chemicals takes place. 'The 
permittee will continue to employ its Best Management Practice procedures 
entitled' "Disposal of Laboratory Chemicals and Reagents" for laboratory 
chemicals. The perillittee may not use any laboratory chemicals that are 

, carcinogenic, mutagenic, teratogenic or that will bioaccumulate. 

No increase in chemical discharge concentrations, chemical substitution, or the 
use of additional chemicals is allowed without written approval by the Regional 
AdministtatQr and the Director or their designees. Laboratory chemical use is 
exclU(;!ed from this requirement. 

No use of chemicals that bioaccumulate is allowed. 

21. There shall be no visible discharge of oil sheen, foam, or floating solids in the 
vicinity of the diffuser ports. Naturally occurring sea foam in the discharge 
transition structure is allowed. Except in cases of condenser leak seeking and 
sealing, use of a reasonable amount of biodegradable and non-toxic material may 
be Used to the extent necessary to locate andlor seal any condenser leak. The 
permittee shall report in the appropriate monthly DMR the occasions wherein this 
materia! was used giving t-he date( s) of the incident, the type of materials used a..l1d 
the amount of materials discharged. 

22. The permittee is required to report the results of chronic (and modified acute) 
WET tests using Inland Silverside (Menidia beryllina), acute WET tests using 
Mysid Shrimp CMysidopsis bahia) and clrronic Sea Ur.chin (Arbacia punctulata) 
WET tests on a quarterly basis: A 24-Hour composite sample is the required 
"sample type" [01' WET testing. If after eight consecutive sampling periods (two 
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years), no toxicity is found, the pennittee may request a reduction in toxicity 
testing to twice per year. The pennittee shall use the 'procedures and protocols· 

. contained in Attachement D to this pennit when conducting the WET testing. 

The toxicity tests shall be perfonned at times when various chemicals and waste 
tws are discharged at the facility. The permittee shall document and submit to 
EPA the various scenarios under which the toxicity test has been perfonned. The 
permittee shall conduct quarterly toxicity testing as outlined below: 

Administrative controls shall be in-place to control these discharges according to 
the following restrictions: . 

(a) NPDES Pennit Outfalls 025 (A, B, C & D) will not be discharged during 
EVAC, mollusicide applications (expected frequency to be twice per year 
with a duration of up to about two days). 

(b) . When Outfall 025B (Steam Generator Blowdown rinses) is being 
discharged, none of the other Outfall 025 can be discharged .. 

Quarter #1 WET Testing (January - March) 

Dayl Day 3 

'(Acute and sample #1 for chronic) (sample #2 for chronic) 

Outfalls 025A and 025C and 025D Outfalls 025A and 025B 
or 

EVAC 
or 

Outfalls 025C and 025D 

Day 5 

(sample #3 for chronic) 

Outfalls 025A and 025B 
or 

Outfalls 025C and 025D 

Note: IfEVAC is not applied during the quarteF, then 025A, 025C, and 025D shall be discharged.and sampled. 
Day 3 and Day 5 cover both "or" conditions. For example: if Day 3 samples were obtained with 025A and Q25B 
being discharged, then Day 5 samples should be obtained with 025C and 025D being discharged. 

Quarter #2 WET Testing (April- June) 

Day 1 Day 3 Day 5 

(Acute and sample #1 for chronic) (sample #2 for chronic) (sample #3 for chronic) 

Outfalls 025A and 025B Outfalls 025C or 025D . Outfalls 025C ot 025D 
~ Th~e discharges shall not be 

concurrent) 
or 

EVAC 

Note: IfEV /i.C is not applied during the quarter, then 025A and 0258 shall be discharged and sampled. Day 3 and 
Day 5 cover both "or" conditions. For example: if Day 3 samples were obtained.with 025C being discharged, then 
Day 5 samples shall be obtained with 025D being discharged. 
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Quarter #3 WET Testing (July - September) 

Day 1 Day 3 

(Acute and sample #1 for chronic) (sample #2 for chronic) 
Outfalls 02SA and 02SC and 02SD Outfalls 025A and 02SB 

or or . 

EVAC Outfalls 025C and 025D . 

Day 5 
(sample #3 for chronic) 

Outfalls 02SA and 02SB 
or 

Outfalls 025C and 02SD 

Note; :If EVAC is not applied during the quarter, then 025A, 025C, and 025D shall be discharged and sampled. Day 
3 and Oay 5 cover both "or" conditions. For example: ifOay 3 samples were obtained with 025A and 0258. being 
.discharged, then Day 5 samples should be obtained with 025C and 0250 being discharged. 

Quarter #4 WET Testing (Qctober - December) 

Day 1 Day 3 
(Acute and sample #1 for chronic) (sample #2 for chronic) 
Outfalls 02SA and 02Se and 02SD Outfalls 02SB and 02SC 

or. 
EVAC 

or 

Outfalls 02SB and 02SD 
(These discharges shall 
not be concurrent) 

Day 5 
(sample #3 for chronic) 

Outfalls 02SC and 02SD 

Note: * IfEVAC is not applied during the quarter, then025A, 025C, and 0250 shall be discharged and sampled ... 

23. 'Chlorine Transit Study. The permittee shall conduct a "chlorine transit study" a 
minimum of twice per year for the first three years of the permit. This study shaH 
be based on the 1993 Chlorine Transit Study performed at Seabrook Station. The 
study(s) shall measure the TRO concentration at the Discharge Transition 
Structure and the corresponding (taking into account the transit time) TRO at the 
Discharge Diffuser Nozzles (DDN). The study shall be conducted during periods 
of low chlorine demand of the cooling water. At least one of these studies shall 
be conducted when the plant is shut down and the effluent is not heated. 
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The permittee shall submit a stl.ldy proposal to the Regional Administrator and the 
Director 30 days after the effective date of this pennit and yearly thereafter. The 
study shall, to the maximum extent possible, represent "worst case" situations. 
That is, the facility shall be discharging TRO, as measUred at the Discharge 
Transition Structure (DTS), as close to the pennitted daily maximum as possible 
and tJ.:re cooling water shall be exerting its lowest chlorine demand. Upon 
approval from the Regional Administrator and the Director, the pennittee shall 
implement the study and submit the results to the Regional Adnlinistrator an,d the 
Director. 

Should any of the Chlorine Transit Study results indicate t4at the permitted TRO 
concentration, as measured at the DTS, is not sufficiently stringent to ensure that 
the chronic and acute water-quality standards for chlorine are met at the'DDN, 
this pennit may be reopened to incorporate stricter limits. 

24. Biological and Water Quality Monitoring Program 

a. The Biological and Water Quality Monitoring Program (BP) shall be 
. submitted to EPA for approval. within 30 days of tI:i.e effec.tive date of this 

pennit. Upon approval from EPA, the BP is an enforceable element of 
this permit. This BP shall be based on the 1996'Biological and Water 
Quality Monitoring Program, except for the following alternative regimes 
which will replace those previously employed: 

(1) Intertidal Monitoring only will be implemented if Seabrook Station 
decides to employ back flushing of the Cooling' Water System to 
control macrofouling. Any such Intertidal Monitoring Program 

, will begin at least one year prior to back flushing. 

(2) The Impingement Monitoring Program will be enhanced to 
include: collecting two 24-hour impingement samples each week, 
the evaluation of screen wash efficiencies using dead fish, and a 
sampling protocol for high impingement events. . 

(3) Ichthyoplankton E~trainment Sampling Program will allow greater 
understanding of diel variability in ichthyoplankton densities and 
will include more definitive day-night sampling (4 x 2-hour 
samplings/week: morning, day, evening, riight), increased sample 
volume, and decreased net mesh size, 
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(4) The previous reviews by EPA and NH DES and Fish & Game of 
the long-tenn studies of coastal New Hampshire have concluded 
that the kelp communities in the study area should not be adversely 
influenced by plant operation. Therefore, monitoring of kelp 
communities is no longer required. 

h. The Contingency Plan 

This Contingency Plan identifies actions that Seabrook Station may· 
undertake when improvements to the BP are necessary. The Contingency 
Plan authorizes the evaluation, ;;mnually at a minimlim, of the BP and 
associated data. and, if necessary, requires reco~endations for 
improvements in the BP and the development of a Management Plan (See 
Management Plan, below). 

1. BP Evaluation 

At a minimum, the BP is evaluated through the following: 

1. An aruiual review of the environrnentaVbiological sampling and 
analysis plan and data, 

ii. The identification of change in theaquatic or biological system, 

iii. The determination of statistically significant change, 

iv. The detenninatiGn of biological importance, 

v.The deteimination of the likelihood that Seabrook Station 
contributed to the change, 

vi. A review and analysis ofBP data variability and power 
analysis update, 

vii. The identification of improved sampling andlor analysis 
technologies, including, but not limited to: statistical methods, 
sampling equipment, and modeling technologies. 

2. BP Evaluation· Schedule 

The BP will undergo an annual review according to the following 
schedule: . . 
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i. Sept. J: Permittee submits the results from the previous year's 
. BP to' the Permitting Authority. 

ii. Nov. 1: Permitting Authority submits comments and questions 
to the Permittee. ' 

iii. Dec. 1: Permittee schedules meeting to present data and 
review proposed BP for the following year. 

iv. Feb. 1:. Improvements reviewed and approved by the 
Permitting Authority. 

v. Mar. 1: Permittee continues BP and implements improvements, 
if applicable. 

3. Management Plan 

The BP requires the Permittee to determine whether any adverse 
environmental impacts are occurring due to facility operations. If 
they are, then the Permittee must, in a timely manner, develop and 
implement a Management Plan, approved by the PeITnitting 
Authority, to prevent such impacts. A report on these efforts'must 
be submitted to EPA and NH DES every thirty days until the issue 
has been re,solved. 

c. BP Improvements 

This permit authorizes improvements, as approved by the Permitting 
Authority, to the SP when indicated by results and analysis ofBP data 
(acceptable data from other sources may also be considered). AnaJysis of 
data from measured parameters such as temperature, delta T, and rates of 
impingement, and entrainment indicate the need for monitoring program 
enhancements or improvements. 

The Permitting Authority will require a review; at least annually, of 
sampling data and protocols and an evaluation ofthe need for more 
frequent sampling. Additional sampling locations and any other justified 
analytical or biological program improvements may be authorized. Prior 
to authorization, the permittee must seek input from biologists from 
NHDES, NHF&G, U.S. Fish and Wildlife, and EPA. This review will be 
chaired by the EPA withiriput from NHDES, NHF&G; U.S. Fish and 
Wildlife, and other agencies or experts as appropriate. 
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Within 30 days of authorization of biological program improvements, the 
permittee shall update and resubmit the Biological and Water Quality 
Monitoring Program to include any such improvements . 

. Examples ofBP improvements include, but are not limited to: 

1. Additional sampling stations, 

2. Increased sampling frequency, 

3. Changes demonstrated to reduce data variability or increased 
analysis sensitivity, 

4. Changes demonstrated to increase the power to detect statistical 
significance, 

5. Collection of additional data demonstrated to more definitively 
determine Seabrook Station impacts, 

6. . Additional pi:edictive models such as species-specific population, 
community, and/or trophic level risk. 

d. Biological, hydrological, and chlorination study reports shall be submitted 
on a semi-annual basis with the annual report summarizing the previous 
year's information and conclusions. The report is due in February. 

The semi-annual mid-year report shall be a letter report providing the 
status of the on-going programs, the expected effort in the ensuing six 
months, and a synopsis of the data and information obtained since the last 
at.1_l1ual report. T:ris report shall be submitted in July. 

e. Fish Mortality Monitoring and Reporting. 

Pu."1.y incidence of fish mortality associated with the discharge plume or of 
unusual number of fish impinged on the Intake Traveling Screens shall be 
repOtied to the Regional Administrator and the Director within 24-Hours 
by telephone report as required in Paragraph n.D.I.e ofthis permit. A 
written confirmation report is to be provided within five (5) days. This 
report should include the following: 

1.' The species, sizes, and approximate number of fish involved in the 
incident. 
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2. The time, date, and duration of the occurrence. 

3. The operating mode of the station at the time of the occurrence. 

4. The opinion of the permittee as to the cause oftl;te incident. 

5. The remedial action that the permittee will tmdertake to prevent a 
recurrence ofthe incident. 

25. Requirements for Seabrook Station Discharge Diffuser Nozzles 

a; The 22 submerged offshore diffuser nozzles shall be maintained when 
necessary to ensure proper operation. Proper operation means that the 
plumes from each nozzle will be balanced relative to each other and that 
they all have tmobstructed flow. maintenance may include dredging in the 
vicinity of the diffuser nozzles, removal of marine growth or' other solids 
on the interior surfaces of the diffuser nozzles or repair/replacement,ofllie 
nozzle structure. 

b. ' Any necessary maintenance dredging must be performed only during the 
marine construction season authorized by the New Hampshire Fish and 
Game Department and only after receiving all necessary permits from the 
DES Wetlands Bureau, U.S. Coast Guard, U.S. Army Corps of Engineers, 
etc. 

c. To determine if maintenance will be required the diffuser nozzles will be 
inspected by a licensed diver or licensed marine contractor at least every 
36 months. The as-fotmd or pre-maintenance condition of the nozzles will 
be documented on videotape. The maintenance performed on any nozzle 
a,.TJ.d the ~-Ieft or post maintenance conditions will be docwl1ented h, a 
written'report prepared by the diver or marine contractor. 

d. Copies of the videotape and written report of the maintenance provided on 
fu~y "nozzle will be submitted to EPA ana t·.HIDES \r\'D within ~O days of 
each inspection. Where it is determined that additi<;mal maintenance will 
be, necessary, the permittee shall provide the proposed scope and schedule 
for the maintenance. ' 

B. MONITORING AND REPORTING 

Monitoring results obtained dUring the previous month shall be summarized and reported 
on Discharge Monitoring Report Form(s) postmarked no later than the 15th day of the 
month following the completed reporting period. 
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Duplicate signed copies of these, and all other reports required herein, shall be submitted 
to the Regional Administrator and one signed copy to the State at the following 
addresses: 

Environmental Protection Agency 
NPDES Program Operation Section 

P. O. Box 8127 
Boston, MA 02114 

The State Agency is: 

C. NOTIF'ICATION 

New Hampshire DES 
Water Division 

Permits and Compliance Section 
6 Hazen Drive, P.O. Box 95 

Concord, New Hampshire 03"302-0095 

1. Ali existing manufacturing, commercial, mining, and silviculturaI dischargers must notify 
the Director as soon as they know or have reason to believe (40 CFR §122.42): 

a That any activity has occurred or will occur which would result in the discharge, 
on a routine or frequent basis, of any toxic pollutant which is not limited in the 
permit, if that discharge will exceed the highest of the following "notification 
levels:" 

(1) One hundred micrograms per liter (100 .ugll); 

(2) Two hundred micrograms per liter (200 f./.g/l) for acrolein and 
acrylonitrile; five hundred micrograms per liter (500 t"g/l) for 2,4-
dinitrophenol and for 2-methyl-4,6-dinitrophenoJ; imd one milligram per 
liter (mg/I) for antimony; 

(3) Five (5) times the maximum concentration value reported for that 
pollutant in the permit application in accordance with 40 CFR 
§122.21(g)(7); or 

(4) Any other notification level established by the mrector in accordance with 
40 CFR § 122.44(f) and New Hampshire regulations. 
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b. That any activity has occurred or will occur which would result in the discharge, 
on a non-routine or infrequent basis, of any toxic pollutant which is not limited in 
the permit, if that discharge will exceed the highest of the following "notification 
levels:" 

(1) Five hundred micrograms per liter (500 ,ug/l); 

(2) One milligram per liter (1 mg/l) for antimony; 

(3) Ten (10) times the maximum concentration value reported for that 
pollutant in the permit application in accordance with 40 CPR 
§ l22.21 (g)(7); or 

(4) Any other notification level established by the Director in accordance with 
40 CFR § 122A4(t) and New Hampshire rell"ulations. 

c. That they have begun or expect to begin to use or manufacture as an intermediate 
or final product or byproduct any toxic pollutant which was not reported in the 
permit application. 

D. State Permit Conditions 

1. The permittee shall comply with th~following conditions which are included as 
State Certification requirements: . 

a. "The pH for Class'B waters is 6.5 to 8.0 s.u. or as naturally oCC.urs in the 
receiving water .. The 6.5 to 8.0 s.u. range inust be achieved in the final 
effluent, outfall 001, unless the permittee.can demonstrate to the Division: 
(1) that the range should be widened due to naturally occurring conditions 
in t.'1e receiving water or (2) th.at the naturally ,?ccUt-ring source water pH is 
unaltered by the permittee's operations. The scope of any demonstration 
project must receive prior approval from the Division. In no case shall the 
above procedure result in pH limits less restrictive than any applicable 
.r-~ ~, ___ t _ rn ~ ..L l' •••• • t l' II Ieuenu eUlUem umnauon gUioelInes.·· 

b. "The permittee shall submit the Executive Summary and Section D 
(Surface Water) ofthe Seabrook Station Annual Radiological 
Environmental Operating Report to NH DES at the address in Par. LB as 
well as to EPA, NH Fish and Game, and NMFS within 30 days of 
preparation." 
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2. This NPDES Discharge Permit is issued by the. U.S. Environmental Protection 
Agency (EPA) under Federal and State law. Upon final issuance by the federal 
EPA, the New Hiunpshire Department of Environmental Services, Water 
Division, may adopt this permit, induding all terms and conditions, as a State 
discharge permit pursuant to RSA 485-A: 13. 

Each agency shall have the independent right to enforce the terms and conditions 
of this Permit. Any modification, suspension or revocation of this Permit shall be 
effective only with respect to the Agency taking such action, and shall not effect 
the validity or status ofthls Permit as issued by the other Agency, unless and until 
each Agency has concurred in writing with such modification, suspension or 
revocation. In the event any portion of this Permit is declared invalid, illegal or 
otherwise issued in violation of State law, such pennit shall renlain in full force. 
and effect under Federal law as an NPDES permit issued by the U.S. 
Environmental Protection Agency. In the event this permit is declared invalid, 
illegal or otherwise issued in violation of Federal law, this Permit, if adopted as a 
state permit, shall remain in full force and effect under State law as a Permit 
issued by' the State of New Hampshire. 

E. Special Conditions 

1. Whole Effluent Toxicity Test Frequency Adjustment 

The permittee may submit a written request to the EPA requesting a reduction in 
the frequency (to not less than twice per year) of required toxicity testing, after 
completion of a minimum of eight (8) successive toxicity tests of effluent all of 
which must be valid tests and must demonstrate acceptable toxicity. Until written 
notice is received by certified mail from the EPA indicating that the Whole 
Effluent Testing requirement has been changed, the permittee is required to 
continue testing at the frequency specified in the respective permit, 

2. pH Range Adjustment 

The pewittee may submit a \:vritten request to the EP /j,... requesting a change in t.l-te 
permitted pH limit range to no more than 6.0 to 9.0 Standard Units. The 
permittee's written request must include the State's approval letter containing an 
original signature (no copies). The State's letter shall state that the permittee has 
demonstrated to the State"s satisfaction that as long as discharges to the receiving 
water from a specific outfall are within a specific numeric pH range the naturally 
occurring receiving water pH will be unaltered. That letter must specify for each 
outfall the associated numeric pH limit range. . 
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Until written notice is received by certified mail from the EPA indicating the pH 
limit range hl!-s been changed, the permittee is required to meet the pennitted pH 
limit'range in the respective pennit. 

F. Re-opener Clause 

1. This pern1it shall be modified, or alternatively, rev9ked and reissued, to comply with any 
applicable standard or limitation promulgated or approved under sections 301(b)(2)(C) 
and (d), 304 (b)(2), and 307(a)(2) ofthe Clean Water Act, iIthe effluent standard or 
limitation so issued or approved: 

(a) Contains different conditions or is otherwise mor~ stringent than any effluent 
limitation in the permit; or 

(b) Controls any pollutant,s not limited in the pennit. 

2. This permit may be modified to incorporate necessary Total Residual Oxidant (TRO) 
adjustments should the results of any of the "Chlorine Transit Srudy(s)", as required in 
Part I.A.23 of this pennit, indicate potential vio!ation(s) of the water-quality standards for 
chlorine at the diffuser nozzles. Results of the "Chlorine Transit Shldy(s)" are 

,considered "New Infonnation" and the permit can be modified as provided inAO CFR 
Section 122.62(a)(2). 
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I. Introduction 

ATTACHMENT A - NH0020338 
316(a) variance document, Seabrook Station 

Section 316(a) of the Clean Water Act (CWA) addresses the thermal component of any effluent. . 
EPA has not promulgated Best Practicable Control Technology currently available (BPT) for the 
thermal component of a facility's discharge. However; EPA assumes that if thermal limits 
satisfying BPT were developed in accordance with Section 301 (b)( 1 )(A) of the CW A, they 
would be more stringent than what would be proposed by the NPDES permit applicant. This is 
based upon the premise that water quality criteria developed by EPA or by individual water 
quality standards, developed by the states) would be the limiting fador in the development of the 
NPDES permit. It should be noted that thermal discharges (heat content) are not subject to the 
technoiogy standards required by best c.onventional pollutant control technology economically 
achievable (BCT) since heat is not identified as a toxic pollutant or a conventional pollutant as 
defined by the CW A and outlined at 40 CFR Section 401.15 or Section 401.16. Rather, thermal 
discharges (heat) are treated as a separate type of pollutant under Section 316 of the CW A. 

Section 316( a ) gives the Administrator of EPA the authority to impose alternative effluent 
limitations (i.e., a "thermal variance") for the control of the thermal component of any discharge. 
However, the owner or operator of the point source must demonstrate to the satisfaction of the 
Administrator that existing effluent limitations are more stringent than ·necessary to assure the 
protection and 'propagation of a balanced indigenous community of shellfish, fish and wildlife in 
and on the receiving wateL This authority has been delegated to the Regional Administrators or 
their designees. . 

New Hampshire Water Pollution Control Law addresses thermal waste dischar.ged in RSA485~ 
A:8 Section VIII which states, in pertinent part, that the "division shall adhere to the water 
quality requirements and recommendations ofthe New Hampshire Fish and Game Department, 
the New England Interstate Water Pollution Control Commission, or the United States 
Environmental Protection Agency, whichever requirements and recommendations provide the 
most effective level of thermal pollution control."· 

EPA, in the "Quality Criteria for Water, 1986," (Le., the Gold Book), has set a maximum 
acceptable increase in the weekly average temperature at 1.8 .oF during all seasons of the year .. 
Seabrook Station's 1993 NPDES permit allows a maximum 5 OF temperature rise at the surface 
in the near field jet mixing region (on a daily basis). At the time of the 1993 permit issuance, the 
Regional Administrator tentatively determined that this temperature limit would ensure the . 
protection and propagation of a balanced indigenous community of fish, shellfish, and wildlife in 
and on the nearshore Atlantic Ocean waters. Therefore, the limits proposed in the 1993 permit 
constituted a Section 316( a) thermal discharge variance. The facility has sought to continue this 
variance in the next permit. 
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II. Criteria for Deterrriining Alternative Effluent Limitations Under Section 316(a) 

40 CFR Part 125, Subpart H specifies the criteria and information necessary for EPA to make a 
Section 316(a) thermal variance. For existing discharges, Section 12S.73(c)(1) allows the 
demonstration to be, based on the absence of prior appreCiable harm in lieu of predictive studies. 

Seabrook Station began commercial operation in 1990, and, therefore, is considered an existing 
discharger. Pursuant to 40 CFR Section 12S.73(c), the determination shall be based upon the 
absence of prior appreciable harm in lieu of predictive studies and shall show: (i) that no 
appreciable harm has resulted from the normal component of the discharge (taking irito account 
the interacti9n of such thermal component with other pollutants and the additive effect of other 
thermal sources to a balanced, indigenous community of shellfish, fish and wildlife in and on the 
body of water into which the discharge has been made; or (ii) that despite the occurrence of such 
previous harm, the desired alternative effluent limitations (or appropriate modifications thereof) 
will nevertheless assure the protection and propagation of a balanced, indigenous community of 
shellfish, fish and wildlife in and on the body ,of water into which the discharge is made. In 
determining whether or ·not prior appreciable harm has occurred, the director shall consider the 
length oftime in which the applicant has been discharging andthe nature of the discharge. 

III. Environmental Monitoring Program 

Seabrook Station environmental monitoring programs began as .early as 1969. These early 
programs focused on plant design and siting. Later, monitoring programs were designed to 
assess the temporal and spatial variability during the preoperational period asa baseline. The 
preoperational data focused on fisheries from 1976 - 1989 and plankton and benthic from 1978 -
1989. During these years, consistent sampling regimes were developed that included data from 
nearfield and farfieldstations to provide background information in order to address the question 
of operational effects. Commercial operation of Seabrook Station began in 1990 and August 
1990 is considered the beginning of the operation period for the. purposes of envirornp.ental 
assessment. . 

In 1975, EPA and the State jointly formed a committee of biologists from regulatory agencies 
which were responsible for the aquatic community in the Hampton Harbor and Seabrook area. 
The agencies included the EPA, the National ¥arine Fisheries Service (NMFS), the NH DES-
Water Division, and NH Fish and Game. The committee has been'responsible for assisting the 
permittee in developing study programs, evaluating the resulting data, reviewing program . 
conclusions, and approving/rejecting proposed program modifications and/or remediation by the 
permittee. In the past, the committee has also provided EPA with recommendations for the 
NPDES permit that would ensure the protection of the ecological community-in and on the 
receiving water. 

In the 1993 permit renewal, the biological committee was formalized into the Technical 
Advisory Committee (T AC) to ensure that its effort was an official part of the permit. The TAe 

2 
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was empowered to accept, reject, or modify the facility's biological monitoring program andlor 
schedules. 

As previously noted, Seabrook Station began commercial operation in 1990 and has operated to-
date with only routine outages due to refueling and maintenance needs. A review of the entire 
biological monitoring program was undertaken'in 1996. A number of program elements were 
revised, with the approval of the Technical Advisory Committee (TAC). The entrainment and 
impingement programs were enhanced to improve 'the quality of the data. Programs that 
monitored nutrients, phytoplankton, microzooplankton, pelagic fish (gill net sampling program), 
surface fouling panels, and macrobenthos at the deep stations were eliminated because the T AC 
felt sufficient data existed to eliminate concerns for potential impacts. Data collection at Station 
P5 was also ended because it was determined that is was too far from the discharge to reflect 
potential effects and was essentially the same as data collected from the Intake Station, P2, 

IV. Previous 316(a) determinations 

A series of decisions and legal actions on the design and impact of the cooling system on aquatic 
resources led to a Decision on Remand on August 4, 1978, by the EPA Administrator. 
Considered in the Decision on Remand were the potential for impact from: thermal discharge, 
thermal backflushing, cold shock, discharge plume scouring of the ocean bottom, entrainment of 
plankton through the cooling system, attraction of fish,to the intake structures, entrapment offish 
and subsequent impingement on the traveling screens, thermal plume barriers to migrating fi,sh, 
increase in nuisance species populations, and gas bubble disease of fish. The Decision on 
Remand concluded that: 1) the requirements of Section 316(a) and'(b) of the CWA had been met, 
and 2) the once~through cooling system would ensure the protection and propagation of a 
balanced indigenous population of fish, shellfish, and wildlife in and on the receiving waters 
with respect to the thermal discharge, 

In the July 1993 Fact Sheet for the renewal of tlle permit, the Regional Administrator tentatively 
'determined that a favorable 316( a) determination could be made. The proposed permit was 
consistent with the Administrator's previous 316( a) determinations. 

This tentative determination was made after consultation with the biological committee and was 
based on a review of the biological and hydrological monitoring data which showed that a once-
through cooling system satisfied the State of New Hampshire thermal requirements and, as 
required by section 316(a) of the CWA, ensured the protection and propagation of a balanced 
indigenous community of fish, shellfish, and wildlife in and on Hampton Harbor and the 
nearshore Atlantic Ocean. 

The permit specified that the operational phase biological monitoring program would continue in 
order to assure EPA and the State that the continued operation of Seabrook Station did not 
significantly impact the local biological community. 

3 
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The July 1993 Fact Sheet also noted that the 316 tentative determinations were made on the data 
as presented by the permittee and consultants during the plant construction (17 years) and upon 
post-operational data since 1990. 

V. Current 316(a) determination 

Seabrook Station has certified that the thermal component of the discharge has not changed since 
last permit issuance (see April 1998 renewal application). A thermal plume comparative 
evaluation was submitted to the EPA in June 1991 which concluded that there was agreement 
between plume model predictions and field "data in terms of surface temperature rise isotherms, 
thermocline depths and plume pattern. 

As previously noted in this document, the impact of the thermal component of the discharge is 
assessed on an ongoing basis through the biological monitoring program. Seabrook Station's 
1998 Environmental Monitoring Report (received by EPA November 1999) demonstrates that 
the operation of the facility has not caused "appreciable harm" to the balanced, indigenous 
community of shellfish, fish and wildlife in the Hampton-Seabrook area. Seabrook Station has 
submitted information to support the continuation of the variance based on actual operating 
experience. 

Therefore, in accordance with. 40 CFR Part 125, Section 125.73, and after consultation with 
members of the Technical Advisory Committee, the Regional Administrator has determined that 
the current biological and hydrological monitoring data shows that a once-through cooling 
system for" Seabrook Station satisfies the thermal requirements and will ensure the protection and 
propagation of a balanced indigenous commtmity of fish, shellfish, and wildlife in and on 
Hampton Harbor and the nearshore Atlantic Ocean. In making this determination, the Regional 
Administrator has taken into account the length of time and the nature of the discharge 
(approximately ten years and about 560 Million Gallons per Day of heated effluent). 

The thermal limits proposed in the draft permit constitute a Section 316(a) thermal discharge 
variance. The post-operational phase of the biological monitoring program will continue in order 
to assure EPA and the State that the continued oper~tions of Seabrook Station does not 
significantly impact the local biological communiti 

4 
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BIBLIOGRAPHY TO 316(a) VARIANCE DOCUMENT 

1. New Hampshire Water Pollution Control Law, Chapter 485-A 

2. Quality Criteria for Water, "1986, EPA 440/5-86-001; IIGold Book Criteria" 

" 3. 40 CFR Part 125, Subpart H 

4. North Atlantic Energy Service Corporation's National Pollutant Discharge Elimination 
System (NPDES) Permit and Fact Sheet, 1993 

5. Seabrook Station 1999 Environmental Monitoring Report, December 2000 

6. Seabrook Station NPDES Permit NH0020.338 Renewal Application, April 1998 
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ATTACHMENT: B 
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ATTACHMENT C 
NH0020388 

CHEMICAL USE 
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BULK CHEMICALS 
CHE~ICALNAME CHEMICAL LIMIT INTERNAL INTERNAL DISCHARGE TOTAL YEARLY 

I FORMULA at OQ1 in mg/L OUTFALL CONCENTRATION __ . fREQUENCY DISCHARGE (Lbs) 

Totaf;Residual Chlorine eCI· See section 1.A.11.a 41300 
< 0.18 Batch(Q) negligible 

22 <0.18 Batch(M) negligible 
23 < 0.18 Batch(M) negligible 
24 <0.18 Batch(M) negligible 
25C < 0.18 Batch(M) negligible 
27 Batch(Y) 10 

Amrri~nia N~40H 0.5 
2 <1 mg/l Cont. -2 
22 <2 mgll Cont. 5368 
23 <1 mg/l Cont. -200 
25A -1 mgtl Batch(M) 55.1 
258 <.1 mg/l Batch(M) -2 
25C 1146 mg/l Batch(2/M) 398.8 
25D <.1 mgtl Batch (31W) -1 

C1L\~~ Na2Si03 
27 5-7 mgfl Batch(M) 10 

Bori¢.Acid ;t H3B03 5.0 (as 'boron) 
. :1: f:;~ 25D <1500 mgtl Batch(31W) 5201 

25A <10 ppm Infrequent 

HYI'>~~~per$e Proprietary 0.02 
WT Reject 0.02 mgll Batch(W) 363 

Ethanolamine C2H7NO 0.5 
(Er~) 2 < 0.01 mgll Cont. negligible 

22 -0.1 mgtl Cont: negligible 
23 -0.01 mgtl Cont. negligible 
25A 2mg/l Batch(2tM) 110 
258 <0.01 mgtl Batch(M) negligible 
25C -400 mg/l Batch(2/M) 1868 
250 <0.01 mgtl Batch(31W) negligible 

Ethylene Glycol C2H602 50 
2 N/A Accidental negligible 

22 NtA Accidental negligible 
23 N/A Accidental negligible 
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250 N/A Accidental negligible _. 
Hydra?=ine N2H4 0.5 

2 5 mg/l Batch negligible 
2 <0.05 mgfl Cont. negligible 

22 -0.1 mg/I Cont. negligible 
23 -O.1mg/l Cont. negligible 
25A <0.05 mg/I Batch(2/M) 1.87 
258 <0.05 mg/l Batch(M) negligible 
25C 5-100 mg/l Batch(2/M) 48.1 
250 <0.05 mg/I Batch(31W) negligible 

Meth'oxypropylamine C4H11NO 0.5,5 
(MP~) 2 <O.OS mg/l Cont. negligible 

22 <1 mg!1 Cont. negligible 
23 <0.01 mg/! Cont. negligible 
25A -5 mg/l Batch(2/M) 163 
25B <0.01 mg/l Batch(M) neg'ligible 
25C -1500 mgt! Batch(2/M) 2774 
25D <O.OSmgll Batch(31W) negligible --Sodi~.h1 Hydroxide NaOH pH, See.l.A.i1.a 
25C' see comment sheet Batch(2/M) 625S 

Sulfu~c Acid --H2SO4 pH, See LA.1i.a 
25C see comment Sheet Batch(2/M) 14572 

Nalcolyte 'Proprietary 0.1 mg/l 
2SD -0.11 mg/l Batch(3/W) 15.2 

MU~)~tiC Acid --HCI pH, See 1.A.11.a 
WTReject 12mg/1 Batch(W) 202 

. OC"~ 3 (Floor Cleaner) . NonylPhenyl 
..... 

0.1 l.t -Ethoxylate(15%) 022 2.1 mgJI cont. 95,4 

. EV~f1 (as proposed) --C26H49N04 3 mgll 001 4-5 mg/l Semi-Annual/24 hrs 2.50E+004 . iii 
Be~pearborn DA6801 poly ac;;rylic acid 0 . .o07ppb 001 1-10 ppb Continuous 

and ethanolamine 

Dynacool 1385 proprietary 0.05 001 -20 mg/l (chlorination) Continuous 18,000 
(Thi'~(guar~OO) phosphonate ---
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Bulk; Chemicals Used in 
the past but Currently 
notitj, Use 
Morppoline 
BUlapf6002 
B'ula~~328 
Cat Fioc L 
CatF[ecTL .. ;';-

C4H9NO 0.1 
0.1 
0.1 
0.1 
0.1 

0250 
001 
001 
250 
250 

<0.1 
<0.1 
<0.1 
<0.1 
~0.1 

<1 
-20 
-21 
-20 
-20 
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Bulk Chemicals Proposed 
for Future Use 

CHgrz,ICAL NAME CHEMICAL LIMIT. OUTFALL INTERNAL FREQUENCY OF TOTAL YEARLY 
FORMULA at 001 in mg!L CONCENTRATION DISCHARGE DISCHARGE 

1.2-Qiamino ethane(or'ethylene diamine) C2H8N2 025A 1~10 mg/l 3000-5000 
0250 1000-5000 mgll 

1 ,2-di~minoethane 3-Hydroxyquinuclide C11H24N3 025A 1-10 mg!1 4100 
0250 1000-5000 mg/! 

2-Artlino, 2-methylpropano! C4H11NO 02SA 1-10 mgll 31300 
0250 1000"'5000 mg/l 

2-M.ETHYL-2-AMINO-1-PROPANE C4H11N 5 025A 1-10 mg/l . 30013-5000 
5 0250 tOOO-SOOO mg/l 

, 2,2'-.pipyridyl C10H8N2 025A 1-10 mg/l 30013-5000 
0250 1000-5000 mgll 

'. 2,9:Dimethyl-1, 1 O-Phenanthroline C14H12N2 025A 1-10 mgll 3000-5000 
0250 1000-5000 mgll 

4,4:~pipyridyl C10H8N2 025A 1-10 mg/I 3000-5000 
\~~.:: 0250 1000-5000 mg/l 

4, l~,DimethYI-1, 1 O-phenanthroline C14H12N2 5 025A 1-10 mg/l 3000-5066· 
5 0250 1000-5000' mg/l r 

5-AWINOPENTANOL C5H13NO 5 025A 1-10mg/1 3361 
. ·I'rfi: 5 0250 1000-5000 mg/l ..-
Te#>yridine C10H8N2' 5 025A 1-10 mg/l 3000-5000-

5 0250 1000-5000 mg/l 

pyrdlidine C4H9N 025A 1-10 mgll 2350 
. ~.~!: 0250 1000-5000 mg!1 

Pyrolidone C4H7NO 025A 1-10 mg/I· 3000-5000 
;j}i~': .:' . b-. 0250 1000-5000 mgll 
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Carb.ohydrazide CH6N40 025A 50-500 mg/l 200 --Sulfuric Acid (note already in use H2SO4 pH 001 -16000 
. at outfall O.25C) --Sodium Hydroxide (note already in NaOH pH 001 -32000 . 

US~ a~· oytfall 25C) . 
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PRO'CESS CHEMICALS 

CHElvllCAL NAME 
;'1 

OiisOPfopylatnine 

Molybdate-3 Reagent 

CHEMICAL 
FORMULA 

C6H15N 

Mo12Na3040P 

Citric Acid C6H807 

PROPOSED 
. LIMIT at 001 

0.5 

0.5 

Silica Standard 0.5 

Am,ino Acid F Reagent(sum 0.5 
of ~o part reagent) 

Lit~i.~m Hydroxide 

Hydrogen Peroxide 

Ly~ol 

"'f 
'r; 

Lestbil 

LiOH-(H20) 

H202 

isopropyl alcohol 
o-benzyl,p-ch 10 rophenol( 10%) 
o-phenyl phenol(10%) 

Stoddard solvent 
Pine Oil 
sodium Hydroxide 

0.5 (as U) 

0.5 

0.1 

0.1 

OUTFALL 

0250 
025C 
022 
023 

WT Reject 
025C 

WT Reject 
025C 
002 

023 
025C 

023 
025C 

025D 

0250 

022 

022 

INTERNAL FREQUENCY 
CONCENTRA liON OF DISCHARGE 

O.2mgll Batch(31W) 
1.5 mgtl I\Batch(2/M) 
1.1 mgtl CO NT 

0.89 mgt! CONT 

0.26 mg/! CONT 
1 mgtl CONT 

0.25 mgt!. CONT 
0.98 mgll CONT 

N/A NtA 

«1 mgl! 
«1 mgt! 

0.93 mgt! 
1.63 mgl/ 

0.18(asLi) Batch(31W) 

0.08 mgtl 1/18months 

0.15 mgl/ Cont 

1.9 mgtl Cont 

TOTAL USE 
LE~SNR 

32 
6.3 

43.7 -4.3 
4.3 -4.2 
4.2 1--

44.8 fc" 
(as UOH-H20) --'10.6 -6.7 1-85.9 
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Tall oil Fatty Acid"sodium salt -Aqu~ous Fire 
Fighting Foam(AFFF) 002 N/A 

;,.~, -Caustic. S,oda . Na2C03 002 N/A 
025C -025C SyntE;'lch Touch-it-up Spray (2-butoxy ethanol(1 %), 0.1 1.25 mg/l batch 50 

octylpneny.! polyethoxylate(1 %) 0250 0.33 mgll batch 
trisodium phosphate( 1 %), 

sodium meta silicate(1%» 
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CHEMICAL NAME CHEMICAL CONCENTRA TI CONCENTRATION LIMIT OUTFALL DISCHARGE TOTAL 
FORMULA in 0250 (MG/L) in 001 (MG/L) 001 FREQUENCY LBSfYR 

1-AMI)',jO-z-NAPTHOL-4-SULFONIC ACID C10NS04H9 0.131393065802 8.92616E-006 0.1 0250 Batch (3NV) 2.907E-002 

AC!ltate Standards'(1000ppm) C2H302 0.119448241638 8.11469E-006 0.1 0250 2.643E-002 
Acetate Standards (100ppb) C2H302 0.000007166894 4.86881E-010 0.1 0250 1.S86E-006 
Acetate Standards (100ppm) C2H302 0.011944824164 8.11469E-007 0.1 0250 2.643E-003 
; Acetate Standards (10ppb) C2H302 0.000000716689 4.86881 E-011 0.1 0250 1.S86E-007 
Acetate Standards (10ppm) C2H302 0.001194482416 8.11469E-008 0.1 0250 2.643E-004 
Aceta~e Standards (2Sppb) C2H302 0.000001791724 1.21720E-010 0.1 0250 3.965E-007 
Acetate Standards (25ppm) C2H302 0.002986206041 2.02867E-007 0.1 0250 6.608E-004 
Acetate Standards (50ppb) C2H302 3.S8345E-006 2.43441E-010 0.1 025D 7.930E-007 

'Aluminum Standards (100ppb) AL 0.000007166894 4.86881 E-01 0 0.1 025D 1.586E-006 
Aluminum Standards (1.Qppb) AL 0.000000716689 4.86881E-011 0.1 0250 1.S86E-007 
.Aluminum Standards (1~"ppm) AL 0.001194482416 8.11469E-008 0.1 0250 2.643E-004 
Alumin~rri Standards dppm) AL 0.000119448242 8.11469E-009 0.1 0250 2.643E-005 

,Aluminum Standards (50ppb) "AL 0.000003583447 2.43441 E-01 0 0.1 0250 7.930E-007 

.Ammonia Standards (1.02ppm) NH3 0.000121837206 8.27698E-009 0.1 0250 2.696E-OOS 
':':Arnmonia Standards (1.7ppm) NH3 0.000203062011 1.37950E-008 0.1 0250 4.493E-005 
~mmonia Standards (1020ppm) NH3 0.12~ 837206471 8.27698E-006 0.1 025D 2.696E-002 
Ammonia Standards (1700ppm) NH3 0.203062010785 1.37950 E-005 0.1 025D 4.493E-002 
:Ammonia Standards (2.38ppm) NH3 0.000284286815 1.93130E-008 0.1 025D 6.291E-OOS 

'.' itAmmon.ia Standards (340'ppb) NH3 0.000040612402 2.75899E·009 0.1 0250 8.987E-006 

Borol') Standard (1ppm) H3B03 0.000238896483 1.62294E-008 0.1 0250 S.286E-005 
Boron Standard (2ppm) H3B03 0.060477792967 3.24588E-008 0.1 0250 1.0S7E-004 
,BOron Standard (4ppm) H3B03 0.000014333789 9.73763E-010 0.1 0250 3.i72E-006 

Calcium Standards (100ppb) Ca 0.OQ0007166894 . 4.86881 E-01 0 0:1 0250 i.S8SE-OOS 
C,-!Icium Standards (10ppp) Ca . 0.000000716689 4.86881 E-011 0.1 0250 i.S86E-007 
Calcium Standards (10ppmj Ca 0.001194482416 8.11469E-008 0.1 0250 2.643E-004 
Calcium Standards (1ppm) Ca • 0.000119448242 8.11469E-009 0.1 0250 2.643E-OOS 
Galcium Standards (50ppb) Ca 0.000003583447 2.43441E-010 0.1 0250 7.930E-007 

. Chloride Standards (106bppm). CI 0.119448241638 8.11469E-006 0.1 0250 2.643E-002 
Chloride Standards (~Obppb) CI 0.00000477793 3.24588E-010 0.1 0250 1.057E-OOS 
Chloride Standards (100ppm) CI 0.011944824164 B.11469E-007 0.1 0250 2.S43E-003 
.chloride Standards (10ppb) CI 0.000000716689 4.86881 E-011 0.1 0250 1.S86E-007 
Chloride Standards (1ppb) CI 0.000000597241 4.0573SE-011 0.1 0250 1.322E-007 
Chloride Standards (1 ppm) CI 0.000119448242 8.11469E-009 O~1 0250 2.643E-005 
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Chloride Standards (2.5ppb) CI 0.000000179172 1.21720E-011 0.1 0250' 3.9S5E-008 
Chloride Standards (20ppb) 01 0.000000955586 6.49175E-OH 0.1 0250 2.115E-007 
Chloride Stand~rds (25ppb) 01 0.000001194482 8.11469E-011 0.1 0250 2.643E-007 
Chloride' Standards (3ppb) 01 0.000000215007 1.46064E-011 0.1 0250 4.75SE-OOS 
Chloride Standards (3~pm) 01 0.000358344725 2.43441 E-008 0.1 0250 7. 930E-005 

. Chloride' Standards (50ppb) 01 0.000002388965 1.62294E-010 0.1 0250 5.286E-007 
Chloride Standards (5ppb) 01 0.000000358345 2.43441 E-011 0.1 0250 7,930E-008 
Chloride Standards (6ppb) 01 0.000000430014 2.92129E-011 0.1 025D 9.S1SE-OOB 

. Chloride Standards (O.5ppb) CI 0.000000035834 2.43441 E-012 0.1 025D 7.930E-009 

C~~gulant solution (1 %) 0.053751708737 3.65161 E-006 0.1 0250 1.189E-002 

Copper Standards (10ppm) Ou 0.001194482416 8.11469E-008 0.1 025D 2.643E-004 
Copper Standards (1 ppm) Ou 0.000119448242 8.11469E-009 0.1 025D 2.643E-OOS 
Copper Standards (2~pm) Cu 0.000238896483 1.62294E-008 0.1 025D S.286E-OOS 
Copper Standards (3tpm) Cu 0.000358344725 2.43441 E-008 0.1 0250 7.930E-005 
Copper Stand~rds (5ppm) Cu 0.000597241208 4.05735E-008 0.1 0250 1.322E-004 

·Disddium EDTA (pH 10. Buf.)«10,OOOppm) Na2C10N208 2.388964832769 1.62294E-004 0.1 0250 S.28SE-001 
·Olso.oium EDTA (pH 1O·Buf.K<10,OOOppm) Na2C10N208 3.583447249154 2.43441 E-004 0.1 0250 7.930E-001 
:DiS~~jull1 EDTA (pH 10. Buf.)«10,OQOppm) Na2C10N2o.8 0.597241208192 4.05735E-005 0.1 0250 1.322E-001 

;'Ethanolamine Standards (1.0ppm) C2NOH7 0.000597241208 . 4.05735E-008 0.1 0250 1.322E-004 
~:~thanOlamirie Standards (1.2ppm) .C2NOH8 0.000086002734 5.84258E-009 0.1 025D 1.903E·OO5 
.eihanoliunineStandards (1000ppm) C2NOH9 0.119448241638 8.11469E-006 0.1 0250 2.643E-002 

'~thi;molamine Standards (200ppb) C2NOH10 0.000014333789 9.73763E-010 0.1 0250 3.172E·OO6 
·~;Ethanolarnln~·Standards (3ppm) C2NOH11 0.000215006835 1A6064E-008 0.1 0250 4.758E-005 
:.:EthanolamineStandards (500ppb) C2NOH12 0.000035834472 2.43441 E-009 0.1 025D 7.930E-006 

.'. Fluoride Standards (1000ppm) F 0.119448241638 8.11469E-006 0.1 025D 2.643E~OO2 

Fluoride Standards (100ppb) F 0.00000477793 3.24588E-010 0.1 025D 1.057E-OOS 
Fluoride Standards (100ppm) F 0.01194482'4164 8.11469E~007 0.1 0250 2.643E-003 
FiuoridaStandards (10ppb) F 0.000001194482 8.11469E-011 0.1 025D 2.643E-007 
Fluoride Standards (1 ppm) F 0.000119448242 8.11469E-009 0.1' 0250 2.643E-005 
Fluoride Standards (2.5ppb) F 0.000001791724 1.21720E-010 0.1 0250 3.965E-007 
Fluoride Standards (~~ppb) F 0.000014333789 9.73763E-010 0.1 0250 3.172E-006 
Fluoride Standards (2Sppb) F 0.000017917236 1.21720~-009 0.1 0250 3.96SE-006 
Fluoride Standards (2ppb) F 0.000000095559 6.49175E-012 0.1 0250 2.11SE-OOB 
Fluoride Standards (30pPb) F 0.000021500683 1.46064E-oci9 0.1 0250 4.7S8E-006 
Fluoride Standards (3ppb) F 0.00000 1791724 1.21720E-010 0.1 0250 3.96SE-007 
Fluoride Standards (3ppm) ·F 0.000358344725 2.43441 E-008 0.1 025D 7.930E-OOS 

. Fluoride Standards (50ppb) F 0.000002388965 1.62294E-010 0.1 0250 5.286E-007 
Fluoride Standards (5ppb) F 0.000000238896 1.62294E-011 0.1 0250 5.286E-008 
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.,.,. Fluoride Standards (6ppb) F ().0000002,86676 1.94753E-011 0.1 02.50 6.344E·OO8 

ormaldehyde (Formazin TUrb.)«10,OOOpp CH20' 1.194482416385 8.11469E-OOS 0.1 0250 2.643E-001 
FOn:Q.\:jldehyde (pH 4 Buffer) «10,OOOppm) CH20 3.583447249154 2.43441 E-004 0.1 0250 7.930E-001 
F.orm~ldehyde'(pH 4 Buffer) «1Q,OOOppm) CH20 0.597241208192 4.05.735E-005 .0.1 0250 1.322E-001 

Formate Standards (1000ppm) CH202 0.1"19448241638 8.11469E-006 0.1 0250 2.S43E-002 
Formate Standards (100ppb) CH202 0.000007166894 4.86881E,010 0.1 0250 1.5861:;-00S 
Formate Standards (100ppm) CH202 0.01194482.4164 8.11469E-007 0.1 0250 2.643E-003 
Formate Standards (10ppb) CH202 0.000000716689 4.86881E-011 0.10250 i.S86E-GOl 
Formate Standards (10ppm) CH202 0.001194482416 8:11469E-008 0.1 0250 2.643E·OO4 
Formate Standards (2Sppb) CH2.02 0.000001791724 1.21720E-010 0.1 0250 3.965E·OO7 
Formate S.tandards (25ppm) CH202 0:002986206041 2.02867E-007 0.1 025D 6.608E·OO4 

. Formate Stand'artls' (5giPb) CH202 0.000003583447 2.43441 E-010 0;1 0250 7.930E-007 

Glycolate Standards (1 OOOppm)' C2H403 0.119448241638 ·8.11469E-006 0.1 0250 2.643E-002 
,. Glycolate Standards (100ppb) C2H403 0.000007166894 4.86881E-010 0.1 0250 1.S86E-006 
. : Glycolate Standards (100ppm) C2H403 0.011944824164 8.11469E-007 0.1 0250 2.643E·OO3 

'. Glycolate. Standards (10ppb) C2H403 0.000000716689 4.86881 E-011 0.1 0250 i.S86E-OO? 
Glycolate Standards (10ppm) C2H403 0.001194482416 8.11469E-008 0.1 0250 2.S43E·OO4 
. Glycolate.Star:1dards (25ppb) C2H403 0.000001791724 1.21720E·010 0.1 0250 3.96SE·OO7 
Glycolate .S.tandards (25ppm) C2H403 0.002986206041 2.02867E-007 0.1 0250 6.608E·OO4 

i Glycolate Standards (50ppb) C2H403 0.000003583447 2.43441E-010 0.1 0250 ?.930E-007 

arri~!tiYlenetetramjne(Form Turb)«10,OOOp C6H20N4 1.194482416385 8.11469E-005 0.1 0250 2.643E·OO1 . r!~r .' . -. 
HYdr.azine Dihydrochloride (1000pp~) N2H6Cl 0.005972412082 4.05735£:-007 0.1 0250 1.322E-003 

HydrazineDihydrochloride (1 ppm) N2H6C! 0.000005972412 4.0S735E-010 0.1 0250 1.322E·OO6 
... ~ydrazine pihydrochloride (20ppb) N2H6CI 0.000002388965 1.62294E-010 0.1 0250 5.286E·OO7 

t;\ydrazine Dihydrochloride (80ppb) N2H6CI 0.000000477793 3.24588E-011 0.1 025D 1.057E-007 
l~~drat.lnEi Dihydrochloride (80ppm) N2H6CI 0.000477792967 3.24588E-008 0.1 0250 1.057E-004 

Hydrochloric Acid (.032M) HCI 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
HydrochloricAcid (.O~8M) HCl 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
Hydrochloric Acid (S.Q;SM) HCI 0 O.OOOOOE+OOO 0250 O,OOOE+OOO 
Hydrochloric Acid (1.1~1M) HC! 0 O.OOOOOE+OOO 025Q O.OOOE+OOO 
Hydrochloric Acid (12.1M) Hel 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
Hydrochloric Acid (12.1 M) HCI 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
Hydrochloric Acid (12.1M) HCI 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 

Iron Standards (.5ppm) Fe· 0.000059724121 4.05735E-009 0.1 0250 1.322E-005 
Iron Standards (10ppm) Fe 0.001194482416 8.11469E~008 0.1 0250 2.643E·OO4 
Iron Standards (1ppm) Fe 0.000119448242 8.11469E-009 0.1 0250 2.643E-OOS 
Iron Sta'ndards (2pP'm) Fe 0.000238896483 1.62294E-008 0.1 0250 S.286E-005 
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Iron Standards (3ppm) Fe 0.000358344725 2.43441 E-008 0.1 0250 7.930E-005 
Iron 9tandards (Sppm) Fe 0.000597241208 4.0573SE-008 0.1 0250 1.322E-004 

. Isopropyl Alcohol; C3H80 1.791723624577 1.21720E-004 0.1 0250 3.965E-001 
Isopropyl Alcoho!" C3H80 0.023889648328 .1.62294E-006 0.1 0250 S.28SE-003 
Isopropyl Alcohol C3H80 0.14:3337889966 9.73763E·006 0.1 0250 3.172E-002 

Lithium Standards (1ppm) Li 0.000119448242 8.11469E-009 0.1 0250 2.643E-OOS 
Jthium Standard~ (2.5ppm) Li 0.000298620604 . 2.02867E-008 0.1 0250 6.60SE-005 
jthium Standards (3.5ppm) Li 0.000418068846 2.84014E-008 0.1 0250 9,2S1E-OOS 
Lithium Standards (3p'pm) U 0.000358344725 2.43441E·00B 0.1 0250 7.930E-OOS 
Lithium Standards (4p,pm) li 0.000477792967 3.24588E-008 0.1 0250 ·1.0S7E-004 

Llquinox Soap(99% water) Anionic Soap 0.000000281152 1.91000E-011 0250 2.500E+OO1 

Magnesium Standards (~OOppb) Mg 0.000007166894 4.86881 E-01 0 0.1 0250 1.S86E-006 
;,Magne~ium Standards (10ppb) Mg 0.000000716689 4.86881 E-011 0.1 0250 i.sa6E-007 
;Magnesiliin Stanpards (10ppm) Mg 0.001194482416 8.11469E-008 0.1 0250 2.643E-004 
'Magnesium Standards (1ppm) Mg 0.000119448242 B.11469E-009 0.1 0250 2.643E-OOS 

.. ·~agne$jum. Standards (SOppb) Mg . 0.000003583447 2.43441E~010 0.1 0250 7.930E·007 . -' Maonitol (18%) C6H1406 47.30150368883 . 3.21342E-003 0.1 0250 1.047E+OO1 
Mannitol (9%) C6H1406 21.50068349492 1.46064E·003 0.1 0250 4.758E+OOO 

Methy1:e>range. ' C14H14N3Na 0.023889648328 1.62294E·006 0.1 Q250 5.286E~OO3 

Methanesulfonic Acid (S.Smlll) CH603S 0.045031987098. 3.05924E-006 0.1 0250 9.96SE-003 

Met~oxypropYlamine Standards {1000ppm} C4H 11 NO 0.119448241638 8.11469E-006 0.1 0250 2.643E-002 
Nje\hoxypropylamine Standards (1 ppm) C4H1.1 NO 0.000071668945 4.86881E-009 0.1 0250 1.586E-005 
Melhoxypropylamine Standards (3ppm) .C4H11 NO 0.OO02150068~5 1.46064E-008 0.1 0250 4.758E-005 

Met~6xypropylamine Standards (4000ppm) C4H11 NO 0.477792966554 3.24588E-005 0.1 0250 1.057E-001 
Me\hoxypropylamine Stan~rds (4ppm) C4H11NO 0.002388964833. 1.62294E-007 0.1 0250 5.286E-004 

Mathoxypropylamine Standards (500ppb)· C4H 11 NO 0.000035834472 2.43441 E-D09 0 .. 1 0250 7.930E-006 
. M~ihoxypropylamine Standard~(6ppm} C4H11 NO . ·0.00043001367 2.92129E-Q08 'OJ 0250 9.S1SE-OOS 

Methyl Alcohol . CH40 130.4374798692 8.86124E-003 0.1 0250 2.886E+OO1 
Met\'1yl Alcohol (pH 4 buffer)«10.000ppm) CH40 3.583447249154 2.43441 E-004 0.1 0250 7.930E-001 
Me~hyl Alcohol (pH 4 buffer)«10.000ppm) CH40 0.597241208192 4.0S735E-005 0.1 0250 1.322E-001 

Nickel standards (.5ppm) Ni 0.000059724121 4.05735E·OO9 0.1 0250 1.322E-OOS 
Nickel standards (1.5ppm) Ni 0.000179172362 1.21720E-008 0.1 025D 3.$65E-005 

.• :Nickel standards (19ppm). Ni 0.001194482416 8.11469E-Q08 0.1 0250 2.643E-004 

. Nickel standards (1ppm) Ni 0.000119448242 8. 11469E-009 0.1' 0250 2. 643E-OOS 



A
ppendix E

 – E
nvironm

ental R
eport 

A
ttachm

ent B
 

C
lean W

ater A
ct D

ocum
entation 

S
eabrook S

tation U
nit 1 

B
-50 

License R
enew

al A
pplication 

Nickel standards (2ppm) Ni 0.000238896483 1.62294E-008 0.1 0250 S.286E-005 
Nickel standards (3ppm) Ni 0.000358344:125 '2,43441E-008 0.1 0250 7.930E-005 
Nickel standards (5ppm) Ni 0.000597241208 4.05735E-008 0.1 0250 1.322E-004 

,Nitric Acid (1.59M), H03N 0 O.OOOOOE+OOO 0250 O,OOOE+OOO 
Nitric Acid (15.9M) ,H03N 0 O,OOOOOE+OOO 0250 O.OOOE+OOO 
Nitric Acid (15,9M) H03N 0 O,OOOOOE+OOO 0250 O,OOOE+OOO 
Nitric Acid (15,9M) H03N 0 O.OOOOOE+OOO 0250 O,OOOE+OOO 
Nitric Acid P 5.9M) H03N 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
Nitric Acid (15.9M) H03N 0 O,OOOOOE+OOO 0250 O.OOOE+OOO 
Oxalic Acid (0.11 M)., C2H204 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 

Para-dilTJethylaminobenzaJdehyde C9H11NO 2.580082019391 1.75277E-004 0.1 0250. S.709E-001 

Phenolphthalein (1 %) , C20H1404 0.017917236246 . 1.2172QE~006 " 0.1 0250 3.965E-003 
Phenolphthalein (1%) C20H1404 0.000238896483 1.62294E-008 0.1 0250 S.286E-OOS 
Phenolpht~arein (1%) C20H1404 0.0014333789 9.73763E-008 0.1 0250 3.1!2.E-004 

Phosphoric Acid (2.96M) H3P04 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 

po\tassium Acid Phthalate (100ppb) C8H5Q4K 0.000011944824 8.11469E-010 0.1 0250 2.643E-006 
;p~tassium Acid Phthalate (200ppb) C8H504K 0.000023889648 1.62294E-009 0.1 0250 5.266E-006 
P6tas.sium Acid Phthalate (200ppm) C8H504K 0.023889648328 1.62294E-006 0.1 0250 5.286E-003 

at. Acid Phthalate (pH 4 Buf.)«10,OOOppm C8H504K 3.583447249154 2.43441 E-004 0.1 0250 7.930E-001 
at. Acid Phthalate (p'H 4 Buf.)«10,OOOppm C8H504K 0.597241208192 4.0573SE-00S 0.1 0250 1.322E-001 

Potassium Acid Phthalate (3%) C8H504K 0.071668944983 4.86881 E-006 0.1 0250 1.586E-002 
Potassium Acid Phthalate (3%) C8H504K 0.071668944983 4.86881E-006 0.1 0250 1.5a6E-002 

orate in formaldehyde(O.1%) (pH 10)«1000 KH203B 2.388964832769 1.62294E-004 0.1 0250 S.286E-001 
orate'.in formaldehyd(O.1%) (pH 10)«1000 KH203B 3.583447249154 2.43441 E-004 0.1 0250 7.930E-001 

orate! in formaldehyde(0.1%) (pH 10)«1000 KH203B 0.597241208192 4.05735E-005' 0.1 Q250 1.322E-Q01 

Pot ,Carb'onate (pH buf. 10) (-i10,OOOppm) 'K2C03' 2.388964832769 1,62294E·004 0.1 0250 5.286E-001 
Pot.,C,arbonate (pH buf. 10) «10,OOOppm) K2C03 3.583447249154 2.43441 E-004 0,1 0250 7,930E-001 
Po~,;Carbanate,(pH buf. 10) «10,OOOppm) K2C03 O.q97241208192 4.05735E-005 0.1 0250 1.322E-001 

Potassium Chloride (744ppm) KCI O.3554n967116 2A1493E-005 0.1 0250 7.866E-002 

Potassium' Persulfate (7%) '1<15208 2.3889648'32769 '1.62294E-OQ4 0.1.02S0.,: S.286E-001 

Pot: 'Phosphate (pH 'buffer 7)('<'10,OOOppm) KH2P04 2,388964832769 1.62294E-004 0.1 0250 S.286E-001 
Pot'.Phosphate (pH buffer 7)«1O,000ppm) KH2P04 3.583447249154 2.43441E-004 0.1 0250 7.930E-001 
Pot. Phqsphate (pH buffer7)«10,OOOppm) ,KH2P04 0.597241208192 4.05735E-OO.5 0.1 0250 1.322E-001 
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:S~ntiliation Cocktail(99% water) High MWEth 0.000000234048 1.59000E~011 025D . 2.050E+OO1 

Silica standard (1000ppm) Si03H2 0.119448241638 8.11469E·006 0.1 0250. 2.643E-002 
Silica standard (100ppb). 8i03H2 0.000001194482 S.11469E-011 0.1' 0250 2.643E-O·07 
Silica &tandard (10ppm) 8i03H2 0.001194482416 8.1146QE:,-008 0.1 0250 2.643E-004 
Silica standard (200ppb) Si03H2 0.000002388965 1.62294E~01 0 0.1 0250 5.286E~OO7 

Silica standard (50ppb) Si03H2 0.000017917236 1.21720E-009 0.1 0250 3.96SE-006 

Silver Nitrate'.(48;5g,l.) AgN03 0.0028966198:6 ' ' 1))6781 E-007 0.1 '0250 6.410E'-OO4 

Sodium :Bicatbonate (142.8ppmg/L) Na!-IC03 1.296347876854 8.80671 E-005 0.1 0250 2.869E-001 
Sodium Bisulfite NaHS03 7.88358394.8139 5.35570E-004 0.1 0250 1.744E+OOO 

Sodium Carbonate Na2C03 0: 000358344725 . 2.43441 E-008 0.1 0250 7.930E-OOS 
~odium Carbonate (190.8ppm) Na2C03 1.732095062351 1.17670E·004 0.1 0250 3.833E-001 

Sodium'Hydroidde(O.02M) . NaOH 0 O.OOOOOE+OOO 0250 O.OOOE:t-OOO 
Sodium Hydroxide (O.05M) NaOH 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
Sodium'Hydroxide (19.4M) NaOH 0 O.OODOOE+OOO 0250 O.OOOE+OOO 

i Sodium Hydroxfde (19.4M) NaOH 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
Sodium Hydroxide (19.4M) NaOH 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 

Sodium Standards (O.5ppb) Na 0.000000035834 2.43441E-012 0.1 0250 7.930E-009 
30dium Standard.s (1000ppm) Na 0.119448241638 g.11469E~006 0.1 0250 2.643E-002 
Sodium Standards (100ppb) Na 0.000011944824 8.11469E-010 0.1 0250 2.643E-006 
Sodium Standards (10ppb) Na 0.000000716689 4.86881E-011 0.1 0250 1.S86E-007 
Sodium Standards (10ppm) Na 0.001194482416 S.11469E-00S 0.1 0250 2.643E·OO4 
Sodium Standards (1ppm) , Na 0.000119448242 8.11469E~009 0.10250 2.643E·OO5 
Sodium Standa.rds (3Oppb) Na 0.000002150068 1.46064E-010 0.1 0250 4.7S8E-007 
Sodium Standards (3ppb) Na 0;000001791724 1.21720E·010 0.1 0250 3.96SE-007 
Sodium Standards (3pp~) Na 0.000358344725 2.43441 E-008 0.1 025D 7.930E-005 
Sodium Standards (5ppb) Na 0.000000358345 . 2.43441 E-011 0.1 0250 7,930E-008 
Sodium S!anda~ds (80ppb) Na 0.00.0009555859 6.49175E~010 0.1 0250 2.11SE·OO6 

,Soaium Sulfate 'Na2804' 0.597241208192 . ' 4.05735E-005 0.1 0250 1.322E-001 -Sodium Sulfite ·Na2503 0.292786131605 1.78523E·OO5 0.1 0250 5.815E-002 

Na48407 80.51050382916 !?.46946E-003 1.782E+001 -Sodium Tetraborate (10.06911) 0.1 025D 

SnCI2 5.972412081924 ' 4.05735E-004 0.1 0250 -Stannou~ Chlorid~ 1.322E;+OOO -Sulfate Standards (O.5ppb) 804 0.000000035834 2.43441 E-012 0.1 0250 7.930E-009 
, Sulfate Standards· (1 OOOppm) 804 0.119448241638 8.11469E-006 0.1 025D 2.643E-002 

Sulfate Standards (100ppm) 804 6.011944824164 8.11469E-007 0.1 0250 2.643E-003 
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Sulfaie Standards (1 ppb) S04 0.OOOOO06450Li 4.38193E-011 0.1 0250 1.427E-007 
Sulfate Standards'(1ppm) S04 0.000119448242 8.11469E-009 0.1 0250 2.B43E-005 
Sulfate Standards (20ppb) S04 0.000000955586 6.49175E-011 0.1 025D 2.11SE-007 
Sulfate Standards (25ppb) S04 0.000001194482 8.11469E-011 0,1 0250 2.643E-007 
Sulfate Standards (3ppb) S04 0,000000215007 1.46064E-0 11 0.1' 0250 4.758E-008 
Sulfate Standards (50ppb) S04 0,000002388965 1.62294E-010 0.1 0250 5;286E-007 
Sulfate Standards (5ppb) S04 0.000000358345 2.43441 (:.-011 0.1 0250 7.930E-008 

Sulfuric Acid (2.7M) H2SO4 O. O.OOOOOE+OOO 0250 O.OOOE+OOO 
Sulfuric Acid (25mM) H2SO4 0 O.OOOOOE+OOO 025D O.OOOE+OOO 

Sulfuric Acid (6M) H2SO4 0 O.OOOOOE+OOO 0250 O.OOOE+OOO 
Sulfuric Acid (18M) H2SO4 [) O.OOOOOE+OOO 0250 O.OOOE+OOO 

Thioglycolic acid (14M) C2H<tS02 0.000000001119 7.60000E-014 0250 i.000E-OOi 

Toluene C7H8' 0.000035834472 2.43441 E·009 0.1 025D 7.930E-006 
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ATTACHMENT D NH0020338 

MARINE ACUTE 
TOXICITY TEST PROCEDURE AND PROTOCOL 

1; GENERAL REQUIREMENTS 

The permittee shall conduct acceptable acute toxicity tests in accordance with the appropriate test 
protocols described below: 

• Mysid Shrimp .(Mysidopsis bahia) definitive 48-hour test.· 

• Inland SiIverside (Menidia beryIlina) definitive 48-hour test. 

Acute toxicity data shall be reported as outlined in Section VIII. 

II. METHODS 

. Methods to follow are those recommended by EPA in: 

Weber, C.L et al. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and 
Marine Organisms, Fourth Edition. Environmental Monitoring Systems Laboratory, U.S. 
Environmental Protec,tion Agency, Cincinnati', OH, August 1993, EP A/600/4-90/027F. 

Any exceptions are stated herein. 

III. SAMPLE COLLECTION 

A discharge sample shall be collected. Aliquots shall be split from the sample, containerized and 
preserved (as per 40 CFR Part 136) for the chemical ~d physical analyses. The remaining sample 
shall be dechlorinated (if detected) in the laboratory using sodium thiosulfate. for subsequent 
toxicity testing. (Note that EPA approved test methods require that samples collected for metals 
analyses be preserved immediately after collection.) Grab samples must be used for pH, 
temperature, and total residual oxidants (as per 40 CFR Part 122.21). 

Standard Methods for the Examination of Water and Wastewater describes' dechlorination of 
samples (APHA, 1992). Dechlorination can be achieved using a ratio of6.7 mg/L anhydrous 
sodium thiosulfate to reduce 1.0 mg/L chlorine. A thiosulfate control (maximum amount of 
thiosulfate in lab control or receiying water) should also be run. 

All samples held overnight shall be refrigerated at 4°C. 

1 
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IV. DILUTION WATER 

A grab sample of dilution water used for acute toxicity testing shall be collected at a point away 
from the discharge which is free fiom toxicity or other sources of contamination. Avoid 
collecting near areas of obvious road or agricultural runoff, storm sewers or other point source 
discharges. An additional control (0% effluent) of a standard laboratory water of known quality 
shall also be tested. 

If the receiving water diluent is fotmd to be, or suspected to be toxic or unreliable, an alternate 
standard dilution water of known quality with a conductivity, salinity, total suspended solids, and 
pH similar to that of the receiving water may be substituted AFTER RECEIVING WRITTEN 
APPROVAL FROM THE PERMIT ISSUINGAGENCY(S). Written requests for use of an 
alternative dilution water should be mailed with supporting documentation to the following 
address: 

Director 
Office of Ecosystem Protection 
U.S. Environmental Protection Agency - New England 
One Congress Street 
Suite 1100 (Mail Code: CAA) 
Boston, Massachusetts 02114-2023 

It may prove beneficial to have the proposed dilution water source screened for suitability prior 
to toxicity testing. EPA strongly urges that screening be dqne prior to set up of a full definitive 
toxicity test any time there is question about the dilution water's ability to support acceptable 
performance as outlined in the 'test acceptability' section of the protocol. 

V. TEST CONDITIONS AND TEST ACCEPT ABILITY CRITERIA 

EP A New England requires tests be perforn:ted using four replicates of each control and effluent 
concentration beyause the non-parametric statistical tests calmot be used with data from fewer 
replicates. The following tables summarize the accepted Mysid and Menidiatoxicity test 
conditions and test acceptability criteria: 

2 
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EPA NEW ENGLAND F...ECOMMENDED EFFLUENT TOY.JCITY TEST CONDITIONS 
FOR THE MYSID, MYSIDOPSIS BAHIA 48 HOUR TEST' 

1. Test type 

2. Salinity 

3. Temperature eC) 

4. Light quality 

5. Photoperiod 

6. Test chamber size 

7. Test solution volume 

8. Age of test organisms 

9. No. Mysids per test chamber 

10. No. of replicate test chambers 
per treatment 

11. Total no. Mysids per test 
concentration 

12. Feeding regime 

13. Aeration2 

14. Dilution water 

15. Dilution factor 

16. Number of dilutions3 

3 

Static, non-renewal 

25ppt ± 10 percent for all dilutions by 
adding drY ocean salts 

Ambient laboratory 
illumination 

16 hour light, 8 hour dark 

250ml 

200ml 

1-5 days 

10 

4 

40 

Light feeding USI!!!:> ,",UU\"vmU:lI:ed Artemia 
nauplii while holding prior to initiating the 
test· 

None 

Natural seawater, or deionized water mixed 
with artificial sea salts 

:::::0.5 

5 plus a control. An additional dilution at 
the permitted effluent concentration (% 
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17. Effect measured 

18. Test acceptability 

19. Sampling requirements 

20. Sample volume required 

Footnotes: 

1. Adapted from EPA/600/4-901027F. 

effluent) is required if it is not included in . 
the dilution series. 

Mortality - no movement of body 
appendages on gentle prodding 

90% or greater survival oftest organisms in 
control solution 

For on-site tests, samples are used within 24 
hours of the time that they are removed from 
the sampling device. For off-site tests, 
samples must be first used within 36 hours 
of collection. 

Minimum 1 liter for effluents and 2 liters for 
receiving waters 

2. If dissolved oxygen faUs below 4.0 mg/L, aerate at rate of less than 100 bubbles/min. 
Routine D.O. checks are recommended. . 

3. When receiving water IS used for dilution, an additional control made up of standard 
laboratory dilution water (0% effluent) is required. 

4 
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EPA NEW ENGLAND IlECOMMENDED TO~.lCITY TEST CONDITIONS FOR THE 
INLAND SILVERSIDE, MENIDIA BERYLLINA 48 HOUR TEST! 

1. Test type 

2. Salinity, 

3. Temperature 

4. Light quality 

5. Photoperiod 

6. Size oftest vessel 

7. Volume oftest solution 

8. Age offish 

9. No. fish per chamber 

10. No. of replicate test vessels 
per treatment 

11. Total no. organisms per 
concentration 

12. Feeding regime 

13. Aeration2 

14. Dilution water 

15. Dilution factor 

16. Number of dilutions3 

5 

Static, 'non-renewal 

25 ppt ± 2 ppt by adding dry ocean salts 

Ambient laboratory 
illumination 

16 hr light; 8 hr dark 

250 mL (minimum) 

200 mLireplicate (minimum) 

9-14 days; 24 hr age range 

10 (not to exceed loading limits) 

4 

40 

Light feeding using concentrated Artemia 
nauplii while holding prior to initiating the 
test 

None 

Natural'seawater, or deionized w~ter mixed 
with artificial sea salts. 

2: 0.5 

5 plus a control. An additional dilution at 
the permitted concentration (% effluent) is 
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17. Effect measured 

18. Test acceptability 

19. Sampling requirements 

20. Sample volume required 

Footnotes: 

1. Adapted from EP Al600/4-90/027F. 

required if it is not included in the dilution 
series. 

Mortality-no movement on gentle prodding. 

90% or greater survival of test organisms in 
control solution. 

For on-site tests, samples must be used 
withi~ 24 hours of the time they are removed 
from the sampling device. Off-site test 
samples must be used within 36 hours of 
collection. 

Minimum 1 liter for effluents and 2 liters for 
receiving waters. 

2. If dissolved oxygen falls below 4.0 mg/L, aerate at rate of less than 100 bubbles/min. 
Routine D.O. checks recommended. . 

3. When receiving water is used for dilution, an additional control made up of standard 
laboratory dilution water (0% effluent) is required. 

6 
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VI. CHEMICAL ANALYSIS 

At the beginning of the static acute test, pH, salinity, and temperature must be measured at the 
beginning and end of each 24~hour period in each dilution and in the controls. The following 
. chemical analyses shall be performed for each sampling event. 

Parameter 

pH 
Salinity 
Total Residual Oxidi:mts~l 
Total Solids and Suspended Solids 
Ammonia 
Total Organic Carbon 

Total Metals 

Cd 
Cr 
Pb 
Cu 
Zn 
Ni 
Al 

Superscript: 

Total Residual Oxidants 

Effluent 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

Minimum 
QuantiN 

fication 
Diluent Level Cmg/L) 

x 
x PPT(%o). 
x 0.05 
x 
x 0.1 
x 0.5 

0.001 
0.005 
0.005 
0.0025 
0.0025 
0.004 
0.07 

Either of the following methods from APHA (1992), Standard Methods for the Examination 
of Water and Wastewater, 18th or subsequent Edition(s) as approved in 40 CFR Part 136 
must be used for these analyses: . . 

-Method 4500-CI E. Low-Level Amperometric Titration (the preferred method); 

-Method A500-Cl G. DPD Colorimetric Method, or use U.S. EPA Manual of Methods 
Analysis of Water or Wastes, Method 330.5. 

7 
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VII. TOXICITY TEST DATA ANALYSIS 

LC50 Median Lethal Concentration 

An ~stimate of the concentration of effluent or toxicant that is lethal to 50% of the test organisms 
during the time prescribed by the test method. 

Methods of Estimation: 
.• Probit Method 

• Spearman-Karber 
• Trimmed Spearman-Karber 
• Graphical 

See flow chart in Figure 6 on page 77 of EPA 600/4,.901027F for appropriate method to use on a 
given data set. 

No Observed Acute Effect Level [NOAEL) 

See flow chart in Figure 13 on page 94 of EPA 600/4-90/027F . 

. VIII. TOXICITY TEST REPORTING 

The following must be reported: 

• Description of sample collection procedures; site description; 

• Names of individuals collecting and' transporting samples, times and dates of sample 
collection and, analysis on chain-of-custody; and 

• . General description of tests: age of test organisms, origin, dates and res~lts of standard 
toxicant tests; light and temperature regime; other information on test conditions if different 
than procedUres recommended. Reference toxicity test data must be included. 

• Raw data and bench sheets. 

• All chemical/physical data generated. (Include minimum detection levels and minimum 
quantification levels.) 

• Provide a description of dechlorination procedures (as applicable), 

• Any other observations or test conditio~s affecting tes,t outcome. 

• Statistical tests used to calculate endpoints. 

8 
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ATTACHMENT D NH0020338 

MARINE CHRONIC 
TOXICITY TEST PROCEDURE AND PROTOCOL 

I. GENERAL REQUIREMENTS. 

The permittee shall conduct acceptable silverside chronic (and modified acute) and sea urchin 
chronic toxicity tests in accordance with the appropriate test protocols described below: 

• Inland Silverside (Menidia bervllina) Larval Growth and Survival Test. 

• Sea Urchin (Arbacia punctulata) 1 Hour Fertilization Test. 

Chronic and acute toxicity data shaH be reported as outlined in Section VIII. The chronic 
Menidia test can be used to calculate an LCSO at the end of 48 hours of exposure when both an. 
acute (LCSO) and a chronic (C-NOEC) test is specified in the permit. 

II. METHODS 

Methods to follow are those recommended by EPA in: 

Klemm, D.l. et a1. Short Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters To Marine and Estuarine Organisms, Second Edition. Environmental 
Monitoring Systems Laboratory, US. Environmental Protection Agency, July 1994, EPAl600/4-
91/003. 

Any exceptions are stated herein. 

III. SAMPLE COLLECTION 

For. each sampling event involving the Menidia bervllina, three discharge samples shall be 
collected. Fresh samples are necessary for Days 1,3, and 5 (see Section V. for holding times) .. 
A single sample is necessary f6rthe Arbacia punctulata test. The sample shall be analyzed 
chemically (see Section VI). The initial sample (Day 1) is used to start the tests, a:nd for test 
solution renewal on Day 2. The second sample is collected for use at the start of Day 3, and for 
renewal on Day 4. The third sample is used on Days 5, 6, and 7 .. The initial (Day 1) s'ample will 
he analyzed chemically (see Section VI). Day 3 and 5 renewal samples.will he held until test 
completion. If either the Day 3 or 5 renewal sample is of sufficient potency to cause lethality to 
50 percent or more test organisms in any of the dilutions for either species, then a chemical 
analysis shall be performed on the appropriate sample(s) as well. 

(September 1996) 1 
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Aliquots shall be split from the sal'TIple, containerized and preserved (as per 40 CFR Pa.'1: 136) for 
the chemical and physical analyses. The remaining sample shall be dechlorinated (if detected) in 
the laboratory using sodium thiosulfate for subsequent toxicity testing. (Note that EPA approved 
test methods require that samples collected for metals analyses be preserved immediately after 
collection.) Grab samples must be used for pH, temperature, and total residual oxidants (as per 
40 CFR Part 122.21). 

Standard Methods for the Examination of Water and Wastewater describes dechlorination of 
samples CAPHA, 1992). Dechlorination can be achieved using a ratio of 6.7 mglL anhydrous 
sodium thiosulfate to reduce 1 mg/L chlorine. A thiosulfate control (maximum amount of 
thiosulfate in lab control or receiving water) should also be run. 

All samples held overnight shall be refrigerated at 4°C. 

IV. DILUTION WATER 

Grab samples of receiving water used for chronic toxicity testing shall.be collected from one or 
several distances away from the discharge. It may be necessary to test receiving water at several 
distances in a separate chronic test to determine the extent of the zone oftoxicity. Avoid 
collecting near areas of 9bvibUS road or agricultural rUnoff, storm sewers or other point source 
discharges. An additional control (0% effluent) of a standard laboratory water of known quality 
.shall also be tested. 

If the receiving water diluent is found to be, or suspected to be toxic or unreliable, an alternate 
standard dilution water of known quality with a conductivity, salinity, total suspended solids, 
organic carbon, and pH similar to that of the receiving water may be substituted AFTER 
RECEIVING WRITTEN APPROVAL FROM THE PERMIT ISSUING AGENCY(S). 
Written requests for use of an alternative diIution water should be mailed with supporting 
documentation to the following address: 

Director 
Office of Ecosystem Protection 
U. S. Environmental· Protection Agency-NewEngland 
JFK Federal Building (CAA) 
Boston, MA 02203 

It may prove beneficial to. the permittee to· have the proposed dilution water source screened for 
suitability prior to toxicity testing. EPA strongly urges that screening be done prior to set up of a· 
full definitive toxicity test any time there is question about the dilution water's ab"ility to support 
acceptable 

(September 1996) 2 
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NH0020338 

performance as outlined in the 'test acceptability' section of the protocol. 

V. TEST CONDITIONS AND TEST ACCEPT ABILITY CRITERIA 

EPA New England requires that tests be performed using four replicates of each control and 
effluent concentration because the on-parametric statistical tests cannot be used with data from 
fewer replicates. Also, if a reference toxicant test was being performed concurrently with an 
effluent or receivi~g water test and fails, both tests must be repeated. 

The following tablessumrnarize the accepted Menidia and Arbacia toxicity test conditions and 
test acceptability criteria: 

(Sept;:.ember 1996) 3 
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ARBACIA PUNCTULATA, FERTILIZATION TEST i 

1. Test type 

2. Salinity 

3. Temperature 

4. Light quality 

S. Light intensity 

6. Test vessel size 

7, Test solution volume 

8. Number of sea urchins 

9. Number of egg and sperm cells 
per chamber 

10, Number of replicate chambers 
per treatment 

11. Dilution water 

12. Dilution factor 

13. Test duration 

14. Effects measured 

15. Number of treatments per tese 

(September 1996) 

Static, non-renewal 

30 0/00 ± 2 0/00 by adding dry ocean salts 

Ambient laboratory light during test preparation 

10-20 uE/m2/s, or 50-100 ft-c (Ambient Laboratory 
Levels) 

Disposal (glass) liquid scintillation vials (20 ml 
capacity), presoaked in control water . 

Sml 

Pooled sperm from four males and pooled eggs from 
four females are used per test 

About 2000 eggs and 5,000,000 
sperm cells per vial 

4 

Uncontaminated source of natural seawater or 
deionized water mixed with artificial sea salts 

Approximately 0.5 

1 hour and 20 minutes' . 

Fertilization of sea urchin eggs 

5 and a control. An additional dilution at the 
permitted effluent concentration (% effluent) is 
required. 

4 
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16. Acceptability of test 

17. Sampling requirements 

18. Sample volume required 

Footnotes: 

Minimum of 70% fertilization in controls. Effluent 
. concentrations exhibiting greater than 70% 
fertilization, . flagged as statistically significantly 
different from the controls, will not be considered 
statistically different from the controls for NOEC 
reporting. 

F or on-site tests, samples are to be used within 24 
hours of the time that they are removed from the 
sampling device. For off-site tests, samples must be 
first used within 36 hours of collection. 

Minimum 1 liter 

1. Adapted from EPA/600/4-91/003, July 1994. 

2. When receiving water is used for dilution, an additional c0ntrol made up of standard 
laboratory dilution water (0% effluent) is required . 

. <September 1996) 5 
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EPA NEW ENGLAND RECOMMENDED TEST CONDITIONS FOR:· THE INLAND 
SILVERSIDE, MENIDIA BERYLLINA, GROWTH AND SURVIVAL TEST I 

1. Test type 

2. Salinity 

3. Temperature 

4. Light quality 

S. Light intensity 

6. Photoperiod 

7. Test vessel size 

8. . Test solution volume 

9. Renewal of test solutions 

10. Age of test organisms 

11. Larvae/test chamber 

12. Number of replicat~ chambers 

13. Source offood 

14. Feeding regime 

15. Cleaning 

16. Aeration2 

(September 1996) 6 

Static, renewal 

50/00 to 32 0100 ± 20/00 by adding artificial 
sea salts 

Ambient laboratory light 

10-26 uE/m2/s, or 50-100 ft-C 
(Ambient Laboratory Levels) 

16 hr light, 8 hr darkness 

600 - 1000 mL beakers or 
equivalent (glass test 

. chambers should be used) 

500-750 mLlreplicate loading and DO 
restrictions must be met) 

Daily using most recently 
collected sample. 

Seven to eleven days post hatch; 24 hr range 
in age. 

15 (minimum of 10) 

4 per treatment 

Newly hatched and rinsed Artemia nauplii less 
than 24 hr old 

. Feed once a day 0.10 g wet wt 
Artemia nauplii per replicate 
on days 0-2; feed 0.15 g wet 
wt Artemia nauplii per 
replicate on days 3-6 

Siphon daily, immediately 
before test solution renewal and feeding 

None 
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17. Dilution water 

18. Effluent concentrations3 

19. Dilution factor 

20. Test duration 

21. Effects measured 

22. Acceptability of test 

23. Sampling requirements 

Uncontaminate;d.source of natural seawater; or 
deionized water mixed \X;ith a1iificial sea salts. 

5 and a control. An additional dilution at the 
permitted effluent concentration (% effluent) 
is required. 

2: 0.5 

7 days 

Survival and growth (weight) 

The average survival of control larvae is a 
minimum of 80%, and the average dry wt of 
unpreserved control larvae is a minimum of 
0.5 mg, or the average dry wt of preserved 
control larvae is a minimum of 0.43 mg if 
preserved not more than 7 days in 4% 
formalin or 70% ethanol. 

For on-site tests, samples are collected daily 
and used within 24 hours of the' time they are 
removed from the sampling device. For off-
site tests, samples must be first used within 36 
hours of collection. 

24. Sample Volume Required Minimum of 6 liters/day. 

Footnotes: 

Adapted from EPA/600/4-911003, July 1994. 

If dissolved oxygen (D.O.) falls below 4.0 mg/L, aerate all chambers at a rate of less than 
100 bubbles/min. Routine D.O. checks are recQmmended. 

When receiving water is used for dilution, an additional controlinade up of standard 
. laboratory dilution water (0% eft1uent) is required. 

(September 1996) 7 
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VI. CHEMICAL ANALYSIS 

As part of each daily renewal of the Menidia test, pH, dissolved oxygen, salinity, a~ld temperature· 
must be measured at the beginning and end of each 24 hour period in each dilution and in the 
controls. It must also be done at the start of the Arbacia test. The following chemical analyses shall 
be performed for each sampling event. 

Parameter 

pH 
Salinity 
Total Residual Oxidants" 
Total Solids and Suspended Solids. 
Ammonia 
Total Organic Carbon 

Total Metals 

Cd 
Cr 
Pb 
Cu 
Zn 
Ni 
Al 

Superscripts: 

>J Total Residual Oxidants 

Effluent 

x 
x 
X 

x 
x 
x 

X 
x 
x 
x 
x 
x 
x 

Mil)imum 
Quanti-
fication 

Diluent LevelCmg/L) 

x 
x PPT(%o) 
x 0.05 
x 
x 0.1 
x 0.5 

0.001 
0.005 
0.005 
0.0025 
0.0025 
0.004 
0.02 

Either of the following methods from the 18th Edition of the APHA (1992) Standard 
Methods for the'Examination of Water and Wastewater must be used for these analyses: 

~Method 4500··CL E the Amperotnetric Titration Method (the preferred method); 
-Method 4500-CL G the DPD Photometric Method. 

or use USEPA Manual of Methods Analysis of Water or Wastes, Method 330.5. 

(September 1996) 8 
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VII. TOXICITY TEST DATA ANALYSIS 

LC50 Median Lethal Concentration (Determined at 48 Hours) 

Methods' of Estimation: 
eProbit Method 
e Spearman-Karber 
eTrimmed Spearman-Karber 
eGraphical 

See flow chart on page 56 of.EPAl600/4-911003 for appropriate point estimation method to use on 
a given data set. 

Chronic No Observed Effect Concentration (C-NOEC) 

Methods of Estimation: 
eDunnett's Procedure 
eBonferroni's T-Test 
eSteers Many-One Rank Test 
• Wilcoxin Rank Sum Test 

Reference flow charts on pages 191, 192, and 321 ofEP Al600/4-:911003 for the appropriate method 
to use on a given data set. 

In the case of two tested concentrations causing adverse effects but an intermediate concentration 
not causing a statistically significant effect, report the C-NOEC as the lowest concentration where 
'there is no observable effect. The definition ofNOEC in the EPA Technical Support Document only' 
applies to linear dose-response data. 

VIII. TOXICITY TEST REPORTING 

A report of results will include the following: 

e Description of sample' colle<;tion procedures, site description; 

• Names of individuals collecting and transporting saniples, times and dates of sample 
collection and analysis on chain-of-custody; and ' 

e General description of tests: age of test organisms; origin, dates and results of standard 
toxicant tests; light and temperature regime; other information on test conditions if different 
than procedures recommended. Reference toxicant test data shOUld be included. 

• All chemical/physical data generated. ' (Include minimum detection levels and minimum 
quantification levels.) 

(September 1'996) 9 
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• Raw data and bench sheets. 

• Provide a description of dechlorination procedures (as applicable). 

• Any other observations or.test conditions affecting test outcome. 

(September 1996) 10 
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CONTENTS - PART l r 
(S~ptembor J. )99]) 

SECTION II. GF.Nf.RAL Rf.OUlREHENTS 

J. Dutl' to Comply 
2~ Perlllit Actions 
J. Duty to l'rovld" InCor"'lItlon 
4. n"openP.!' Clause 
S. OJ 1 and /lazardous Substance Liability. 
G. Property Ri9hts 
1. Con(fdentJality or InCot"lllatlon 
8. Duty to Reapply 
9. Right oC Appeal 

10. State Laws 
II. other LaWIl 

St:CTIOIl D. OPERATION ANO HAIN'fENANCE OF POLLUTION 
CONTROlS 

I. proper Operat Jon and Haintenance 
2. Need to lIalt or Reduce Not a Detense 
l. outy to Hitigate 
4. Bypass 
S. Upset 

Sf-CTTOIf c. HONITORING ANO RECORDS 

I . Hon 1 tori nq and Reco'rds 
2. Inspection iIIInd Entry 

$tCTJON D. REpORTING REQUIREHENTS 

1. Reporting Requirelftents 
1>. Planned changes 
b. Anticipated noncompliance 
c. Transfers ' 
d. Honitorinlj reports 
e. Twenty~(our hour reporting 
(. Compliance schedules 
q. other noncolllpliance 
h. Other InfoJ;Jilation 

2. 5 ignatory Requi r(!m~nt 
1. AVlljJabillty of Reports 

"f:CTIOH E. OTIIER CONDITIOHS. 

I. [}cfinitionll for- IndivIdual IlPDES Permits 
Including Stor. Water Requirelllents 

L Ilerlnltlons ror NPOES Permit Sludge Use 
and Disposal Requlrel1lents 

I. Ahbrevlatlons 

('1/1/,1\) 

ru§ 
2 

,5 

JO 

1) 

1) 

24 
32 

PART II 

IiECTIQN 1\ GENERAL REQUIREMENTS 

) • Duty to Comply: 

The peraittee IIIUllt comply with all concHtlon. of th!. 
peOilt. Any p.r.lt nonco.pHanc. con.tltute •• violatte,n of 
the clean Wat.r Act 'and 1. 9rounds tor enforc.aent ,.·tic,n; 
for perait ter.lnatlon, revocation and ral •• u8nca, or 
lIIed1flcationZ,9r tor denlal of a perJIlt renaval appllcaUon. 

a. The peraU:;tee shall cOlllply with efflUent' atander". or 
prohibitIons estabUahed under Section 307(.) of the 
CWA tor toxlc pollutant. iIIInd vlth .tandilllrd. tor .eloraqe 
.ludg. UIIG or dlapolI.1 establ1shed under Section 4~'5 
(d) of the CWA wIthIn the tl.e provided in the 
regulations that establish theae atandard. or, 
prohibitions, av.m it the perait ha. hot yet been 
.edified to incorponte the requln.ent. 

b. The CWA provIde. that any per.on who vIolates 
section. 301, )02, 306, 307, )08, 318, or 405 
of the CW" or iIIIny peralt condition or 
Ualtation i.plaa.ntinl) any, ot such •• etions 
in a p.r.1t: 1.sued under section 402, Qr any 
reguire.ent i.posed in a pretreat.ent prOCJra. 
approved under Sections 402 (a) (3) .or 402 
(b) (8) of the CHI. t. subject to a civil 
penalty not to exceed $25,000 per day for 
each violation. Any person who negligently 
violate. such requirelllentll 1 •• ubject to II 
tine of not lells than $2,500 nor lIore than 
$25,000 p.r day ot vIolatIon, or by 
laprIson_nt for not IIOre than 1 y.ar, or • 
both. Ally ptJr.on Who Itrundn!J..ly: violate. such 
r.guir .... nt. Is subj.ct to a tlhe at not les8 
than $5,000 nor aore tllililn $50,000 per dAY of 
ViolatIon" or by iaprlson.ent for hot 1lI0re 
than 3. y.ars, or both. Note: See 40 crR 
5122.41(.) (2) for addItional enfora •• ent 
criterIa. 

c., Any person _y ~ asseaaed an ed.lnlatratlve 
penalty by the Ad.lnbtrator for vIolating 
section. 301, 302, 306, !301, J08, 318, or ,405 
of the CHA. or any perait condItion or 
Ha1tation i.ple"nting any ot auch aections 
in a peralt bsu~ under Section 402 of the 
CHA. Adalnlatratlve panalUe. tor Class I 
violation. are not to exceed $10,000 per 
violation, with tha •• d.u. allOunt of iIIIny 
cl ••• I penalty ••••••• d not to exc •• d 
$25,000. Penalties for Class II violations 

(9/1/9)) 
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are not to "e~ea $10,000 per· day. for each 
dllY during which the violation continues, 
wIth the .axtaull allouot ot any Class II 
pe!lalty obt to exceed $125,000. 

2. Permit /\.ctions 

PART II 

This per.it lIIay be lIodifled,revoked /Snd reissued, or 
terainatad for cau ••• The riling ot a requ.st by the 
peraitta •. tor a per.it .odltlcatiop, revocation and 
reiasuance. or ter.1nation, or a notl(lcation ot planned 
change. or anticipated nonco.plianoe doee nol: 8tay any 
per.llt condition. . 

). Duty to provJde Intormatton 

The pendttee shall furnish to the Rogional Adlllnistrator, 
within a .reasonable ti.o, any inCor.ation whiCh tho Regional 
Adainistratol:' _y requ •• t to detenlina "hathar cause exists 
(or aoditY!h9. revolcilllJ and reissulnl). or terllinatinl} thil. 
perMit, or t.o deterlllne cOlllpUance with thIs perlalt. The 
perMittae shall also turn ish to the Regional AdJllinistrator, 
upon reque.t. copies ot records required to be kept by this 
porMlt. 

4. Reopener eloYC!e 

Th. Ra910nal IId.tnietrator roserves tho right to ltIa!c;e 
appropriate,I:'avialons to this pendt in order to establish 
any appropriate effluenl: Haltal:10na, IJchedules. of 
COMpliance. or other provl",ions which ltIay be authodted 
under tho CWA In order to brin!} all discharc}es into 
cOllplhnce wIth the CHA·, 

For any penalt issued to a treatment works treating domE'sti<:! 
s • .,aqe (including ""ludge-only facillties*), the R"9100a1 
Ad.inilltrator or Director shall Include a reopener chuse to 
incorporate any applicable standard Cor 108wage sludge use or 

.dll1posalprollulgated under Section 40S (d) of the CWA. The 
Reqional Adlllnlstrator or Director lIay promptly modHy or 
revoke and reissue any perlllit contaInin9 tho reopener clause 
required by this paragraph 1C the standard for sewage sludge 
Use or disposal is 1II0re stringent than any requirements (or 
sludge use or disposal in the perllllt, or contains a 
pollutant or practice not liltited In the perllit. 

per .. it .. odiflcatlonor revocation IJUI be conducted 
according to 40 eFR 55122.62. 122 .• 6), 122.64 and l24.5. 

:'i. QlI and HazArdQUS S.ubstoncg I,iability 

Nothing In this pentlt shall be construed to preclude the 
Institution of nnyleqal action or relieve the permittee 

('>/11"1)) 

PART n 

trOll1" any ,,:,,~onsiblUtl'ell, liabilities, or penalties to 
IJhlch the perJIittee 1. or lIay be subject under section l11 
ot the CHA, or section 106 of the Co.pr.h.nslve. 
EnvironJllental Response, cOlllpenlUltion and L1ability Act ot 
1980 (CERCLA). 

6. Property Rights 

Tho issuanCe ot this perait doe. not convey .ny prC?perty 
rights ot any sort, nor any exclueive privileges. 

1. Confidentiality of lnformotion 

In accordance "lth 40 CfR Part 2, any infonaatlon 
sub.itted to EPA pursuant to the ... regulation. aay ~e 
claialed AS contidential by the 8ublllitter. Any such 
clei. Muat be a •• ortad at the ti_ of sublai •• ion in the 
aanner prescribed on the application tora or 
instructions or, in the caa. of other aublai •• ion., by 
sta.pinq th. word. "confidential busin ••• 
inforMation" on each p8q. containing auch intortllation. 
If no clai. i. _do at the ti •• ot aublaiaaion, EPA lIIay 
aake tho intoraation available to the pubUc without 
Curth.r notice. It a clai. i ••••• rted, the intorlllation 
wUl be tre.ted in ~ccot-d.nce with the procedures In 40 
erR Part z. (PUblic Intorllation). 

b. Clai •• ot contidentialitytor the tollovlnq infor_ation 
w111 be denled, . 

(1, Tbe na_ and .ddres. ot any parait applicant or 
peralttee; 

(2) Peralt application., peralta, and effluent data 
daUned.in.O CFR 52.302(a)(2). 

Infor.atlon required" by NPDES appl1~tion torll. 
prov ld.d by th. Regional Ad.iniatrator under 5122. 21 
.ay not be clal.4KI confid.ntial. Tbt. includes 
infora.tion lIIubaitt.4 on the tOrllll th •••• lv •• and any 

. attacbJa.ntlllu •• d to .upply Intoraatlon r,qulred by the 
tor ••• 

6 . Duty to RUpply 

It the peraitt •• wish •• to continua an· activity ragulated by 
this per.it Arter It. axpiration d.te, the par.itt •• Must 
apply tor .nd obtain. ne" peralt. 'I'h. paraltt; ••• hall 
sub.it • new application at l •• st 180 day. betore the 
expiration date of the exlat1ng per.n, unl ••• perala.ton 
tor a lat.r date haa been 9r.ntad by th.Ragional 
Adlliniatrator. ·(Tha Region.l Ad .• inlstrator .han not qrant 

(9/1/93) 
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I'~RT II 

I'crroisslon for appl ications to be submitt.ed later thbn the 
eICplrat/on date of the existing penl'l1t.) 

q. lU!Ill.L2I....M>RW 
Within thirty (lO) days of receipt oC notice of a .final 
pendt decision. any.lntere .. ted panon. includin9. the. , 

~:~7! ;!:~~~~fY ~6tb:~ ~;:~·~~~~::~t~:~;~·i~:~:!;~:~~su6~~rt E, 
a Hon-Adver~arXp'anel Hear1n9un~er SU:bpartt.ot' 40 CFII 
Part, 'i'i ... (.t("'focoriS1a~r:or· corit.·jji!: :ttillit£ d.clI11<iri .. ··' 'The 
... "quest tor a hear:.inq aust confon to the requirements of -40 
erR 'SU4'i1i~ , 

. , . ". 

IO.:;.tit~· 

Nothing. In Part.: 1~2. 123. or 124 precludes lIIore· stri'nqent 
!:t<lt.e requ,lat!on',of;'any actl.v.fty covered· by these·' 
r"'1"latlons~ ·\oIhether,,··or, not· under an· approved, State proqJ:'arn. 

II. Q.tbca:_L~ 

Tho· iS5uanceoC 'Ap~rldt .does .. not "authori:z:e anr" injury to 
pp.l"l>ons or .proper-ty'·ot' 1nvasion ·of':.other .prlvlite"rlghts, nor 
dtJr,;" ·i·tre·U:eve· ,tl'ie' petaU:te'e'''of':,l't';i'''"ob1igation to "COIllP 1 Y 
., i t Jj. ·any 'otherapproJca'ble Federa'l i" s't:ate:;' ··'and···local' laws and 
rrq",!,"t'lons·. 

. fer I qH_,~-,-2et;JllU:IQ1:LJ\lW NA It!:rEN~~.I.L!!IlQ1:LJ;'.QJ!T.BQJ,.:i 

rrppr..L9e.!u:ation and ttainteoancf; 

Til" permittee shall at all tlllles , properly operate and 
maintain all (adUltea and systems oftreatlftent and· control 
(and related appurtenllnces): .• ,wh·l'ch.iar-e.· .. !nstaUcd. or· used .. by 
thn peTldttee to achieve.;coliipUance wl-th the·:cond.i.t'ions oC 
this pe .... lt lind with tho·,.:requ·i'relllents ··olstor.· wat'er 
pol tutlon prevention/plans* .Proper.· ,oper-ation' and . 
m.,intenance also includes adequate laboratory controls anol 
"'I'propriate quality-assurance procedures. This provision 
requires the operation"'of blick-up or···a·ul(·i'!.f!ary ·hc! lilies 01' fil.' Jar syste.s, only>:when' 'the· 'operatf-iion 'ls 'nOicessary to 
.,ell/eve c()l1lplian~~ with the conditions or the permit. 

["''''1 _t9-1la 1 t or RedUCt' 'Not' a, 'De CellS, 
•••. <./); .,,} X{<'-' . " .. } .. :;~q'.; .".:.~ 

!i:~ ~~~:i\~~~U~i~if~rii!,}ii);j~};ri~!~;: 
"ll"l} 

PART II 

J; I2Ilty to Hltl'll1ll 

The permittee .. hall talce all reasonable stepato .lnhdoee or 
prevent any discharge or aludge use or dispoaal In violation 
oC this penalt which has II reasonable likelihood ot 
adversely atfectinq h\laan health or the .nviron.ant. 

4. .I!nl!Ul.ll 

b. 

DefJUI\S&UIlB 
, .' ~~ t~ roo' ." : 

(1 • 

:t>'IO:~i~lfit • 
·:~~.~1~!i~:~~r!;i!~f:I!:k!~~to!1xi~~~!~~::;:ii1~i~~~:~ y 
e C-t1clent c. ap·it_i:!e/n. ·'i'Ji ••• '·t)ypasatt.lf'·ara 'inot • SUbject to 
the prodaions ot Paragraphs 8.4.c and 4.d of this 
.",ction • 

~" 

(l). MticlbOte!2 bypass, 

Ie.·the·'perldtte.·.kilows in advance of' the need (0 ... 
• byp •••• it shall eub.it prior notice, if 
po •• lble at least t.n day. before the date of the 
hypa ... 

(2) QUant Iclpoted'. bypass, 

The penltt •• shall sub.it notice ot an 
unanticipated bypass as required in .paragrllph 
D~l :~,:!~4.:~~uf;~J~ot1cii)\ ' 

d. PrQhlbl~ion Q~ bvposs • 

(q/l/9J) 

(l)~ip'~.~'ib·Pto~lb~ted,.~ the lte<)ional 
. ':Adidil1.tratorIiaY :take enforc •• ant action aqainst 

;~,per.lttee Cor bypa .. , unlessi 
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PART 11 

Bypass was unavoidable to prevant loss of 
life, personal injury, or ,;;evera property 

• da .. age; . 

There were no f •• aible a'lte·rnativ.s to. the 
bypas •• allch aa the u •• of auxiliary 
treat.ant fACilJti ••• retention of untreated 
wast ••• or .aintenanee during no~l periods 
ot equip •• nt downtJ... Thi. condition b not 
satist'l,d it adequate ba~...,up equipaant 
shOUld hava bean fnatall.-d In the 411)(aroi&a of 
reasonable ellgln •• rfng jUdgaent to prevent a 
bypaa. Which occurr.-d durillg norll.\! parlods 
of aquil*ant do.wntl .. or preventive 
.. aint.nanca; and . 

(1) The per_itte. Bub_itted notices as 
requil'tld under Paragraph 4.eot thIs 
section. 

(11) The Regional Adainistrator lIay approve 
an anticipated bype.a.· attar eonaidering 
its adver •• etteet., it the Regional 
Ad.lniatrator det.ralne. that 'it w111 
lIeet the three conditi.on. li.t.d above 
'in Paragraph ... d of this .action. 

1lR:i!U. 

DeUnition. "Upset'" .. eans an exceptional incident in 
which there i. unintentional and telllpor~u:y 
non-co.pHane. vith technology-based per .. it effluent 
U.1tationa because ot factors beyond the reasonalille 
control of the per.itte.. An upset does not include 
nonCOIaplialiee to the extent clluaad by operation .. l 
err«?r;' i_properly' desi9ned treat .. ent facilities, 
inadequate treatllent facIlities, laclt of preventive 
.... lntenance. or careless or ,,,,proper oporation. 

b. £fCect oC an upset. An upset constitutes an 
aCtln.atlve de tense to an action brought tot' 
nonCOMpliance wIth such technoloqy-based perlllit 
effluent lbitations it therequireraents of Para<Jraph 
B.5.c ot' thi. section are lIet. No detendnation lIIade 
durlnq ad.lnistrat lve review of clahls that 
noncoJapliance was caused by upset, and before an action 
toraoncolipHance. Is tinal administrative action 
subject to ',judicial review. 

c. !:Qnditlons l)ecessary Cor a demonstration o( upset. 

I/'HI 

A penllittee who wishes to establish the IlrtlrlllaUve 
ddense of upset shall delllonstnte, through prop'erly 

PART II 

slqned, contemporaneous operating logs, or ot.her 
relevant evidence that: 

(1) 

(~) 

(3) 

An up'set occurred' and that the p.tr.ittee can 
identity tho cause(_) ot the up_et; 

The penaitted facUlty Vall at the ti •• being 
properly operated; 

Th. penaitte •• ub.itted notic.ot the up •• t a. 
required In Paragraphs 0.1 ... and 1.e (:l4-hour 
aotice) I and . 

(4) The perllittee co.pHed with any re.ed1al .aaaure • 
required under B. 3. abova. 

d. Byrden o( proo(. 

In any entorceaent proce~.dJ.n9 tbe p.tnaittee seeking 'to 
estabUsh the occurrence ot an upset has the burden of 
proof. 

~ECTIQH C HQHtTORING AND RECORPS 

1. Monitoring ond RecQrds 

SIl.ple. Ilna aeaeure.ent. taken tor the purpoa. ot 
lIonitorill9 .hall be representative ot tb. MOnitored 
Activity. 

b. Excepo; for recorda ot .. onftodng ln~on.tlon required 
by tht. p.tnait r.lated to the p.traittee· •• ewage .ludge 
us •• nd dliapo •• l aotivitie., which .hall be retained 
for. period of at lea.t flve year. (or 101lg.r ,a. 
requIred by 40CFR Part 503). the per_Ittea shall 
r.taln racorda ot all IIOnltoring .lnton.ation, including 
all calibration and .dntenance recorda and all 
original .trip cb~rt r.cording. tor continuou. 
IIOnitoring inatru .. ntation, copl •• of all reports 
required by thi. per.it, and: r.cord. of all data used 
to cOllpl.ta the application tor thi. per.it. for a 
p.riod of at l •• at l y.ar. trp. the date of the .aDlple, 

i:::~~:tl:!' e!::~~': ·:f:!!C;:t:~ n~:g:r!:~ !etch 
must be retolned tor. tgtol of 6 yean. Tbl. ret.ntion 
period .. y be ext.nded, by r;.qu •• t of tha Regional 
Adalnl.tr.tor at .ny UN. 

c. Racord. ot aonitorillg lnfor •• tion shall include: 

(9/1/93) 

(1) The dat., .k4Ct place, and till. of s •• pHn'] or 
•••• ur ... nt.' 
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rAR'r J I 

(2) The individual (s) who perCormed the sampling or 
IIIcasure .. ents; 

(1) T~e' dz:t~· a~alyselJ were- pe~t01"lIled; 

(4) The indIvidual (a) who per(orllled the analyses; 

(5,,", :rhea.n.~.l,ytlcal tectmJquell or .ethods used; <lnd 

(6) ~h~":i~.auJ,ts, ol a.!.Iqh"a:.";aiy_e.~, 
d. ,~?!,litorln9 results Must be conducted accordln'1to test 

;i!~jt!';[~~~:2~t~:i~iii~i2!~1;~;i~!1~~~::r ;:~:~~:J . 
u,nl,~ss<?t.,.er t~st procedures have been _pecltled In the 
per~i.t. " :.; ',. 

··~;j.ri;~~~:· 
pan_graph, pUOli.h.ent 111 III tine o( not .ore than 
$20,000 per aay:ot viol.~tlon, (),r by i.pr1so~l .. ent oC not 
lIIor~ ~hari4;;:ye~~.; 0t~~~.~".;." .,.' .. , 

[J1$,ll,~.U.2JL.~:·. 

The 'por",lttee shaUlIIllow the Regional Adrllinistrator, or i'ln 
',iiiithorhed representative (includin<J ~a IH.thorized 
contractor ~ctin9 .al!~"rp.J?re!icnt."tlv., ,0C: the Ad .. lnlstrator), 

:~ ~;;~~~:~~~;f~~~~~~l;~:~B~::;~~:~:~: 
.. ~c .. ?rd .. ,!I .. ,._.U. sj: b.~."lc~H:t. ,.u,ndcrt. h .... !' .. FOr:-.dl~.lOflS of this 
p6rn.i t;' ..... ;:{t: .," , .;,', 

t>, Ilave, a~c;:es8 to'an~:,~'?k~., ,,~t~,~ca&'-'ri~bl~:,,~,h.c8, .. any 
r.~<:ord.,.tti~t .IIIUSt ,be,kept,uildQr:.,ttjlt.,~ondHlon!lot this 
~~~Jil't'I'" " :',' ·:..:t-;~· ",' •. '.'."" , . • 
t~.:~'r~~'i:t.,!i:i~:~1!,;;:~~:~,~;~r~~~~~~ll~!::fj;~quip~ent 
practices. or operatfons regulated or required under 
this ptJ.r_lt;, ;~nd 

("/l/'HJ 

PAR't It 

d. Sample at' 1II0nitor at relllllonbble till •• , (or th. purpose:s 
o( assuring perMit COMpliance or as othei-1.ri.e 
authorized by th. Clean Water Act, any substances or 
paraMeterll lilt any location. 

:if,CTION P REPORTING REOUIREMENTS 

I. 
, ; .. , .. :-.', 

,Repor.ting __ Requirements 

a.,Plllnn~d 'cb~~g~Bi;':The ,peraittee IIha'll'qi)'iihnotlce to 
' .. the Reglonal'!Adillnl.tratbr';'.all>liooiiirb~po •• lbl. of any 
~plannedlqphv.lifclil.::alterIlUonil ori';at1dltlona to the 

;t:~;;t~;:~:I::!;!rf;~:::!~:::::~::~!:~~Zi~~i~h;::11 i ty 
May lIeet one of the crIterla tor detarainin.., 
whe.tJ:!~r;-i!l<j~~eil1ty is It nell souree 1n 40 eFR 
S~22'.'2.9{~)..;'"'or 

'C21';-rfiii"alf.,:fiiH(;n or ~ddH~i~n ; (iC;uid . 1I{901n. '; Iy 
e<J:!!lngQ the nature or increaae the quanti •. y ot 
pc)llutant;s discharged. 'thia notitication applieu 
neither to pollutants wblch are subject to the 

;~t:~;~i~ht~~'';f;~,!l~:iD!~~~~~~~~r;t' ;r~~ ~~ 2 ~:; (1) • 

~~;~~~~;~~~~~~~a~'~~1:~,~~~:n ~;;~~~;~};' :1~~ge use 
or dl.poaal, practices, and such IIlteration, 
adcUUon or change .ay justify. the application of 
".ddt condition. dltferent fro. or abaent In the 
el!'bt1~ .p8t:11H:,;; ,Jt:1cl~dlnCJ' n9t~n!;at1on;,of 

~~f~5!~~!E~':~~ITrtlM 
b •... ' Antic1pated',nonCQIIDl1ance. The per.itt.e ahall give 

. advance notice to the Reqionel Ad.inlatrator of any 
p;1a~ed _~ha.I'I<J •. ~,;,ln .the ,perlll,l.ttedL·facllity or actlvi ty 

,:~!~~~:-.z~~::~l.t;.,in."nonco.pH:a~~.""l~hP.r.III,!'t 

'C'i- :":;~hOltr;l~'~!1tti~ pet.lt::1snottranllifiltrable to IIny 
parllon except' after notice to the Regional 
Adlll~btrll~or.FThe ,Regtonal Ad.inbtrator .ay require 
1I0cUflcatipn;ot l'eVocaUon; arKt"I:".J.~.u.n~.~;ot the per.i t 

!:~~~:~~:r~~:~:~::::t!~:~':ar;~':~:~::j!:~?~;:t:he 
Clean Water Act. (See 51:22.61; 1n ,ao .. ca.e., 
.odirication or revocation and rel •• uance 1_ 
mandatory·., ,., '. . .. .' . 

(9/1/931 l(l 



A
ppendix E

 – E
nvironm

ental R
eport 

A
ttachm

ent B
 

C
lean W

ater A
ct D

ocum
entation 

S
eabrook S

tation U
nit 1 

B
-76 

License R
enew

al A
pplication 

PART II 

d. . Monitoring rcool:.tJi. Honltorlng r.Gllulta shall be 
reported at .the intervals specified elsellhere In this 
pend!:. 

~) 

(1) Honitoring reoultll auat be reported on • Oischarq8 
Konitorlnq Report (DKR) or tora. provided or . 
specified by the ReqIonal Ad.inl.trator for 
reporting rellult. ot aonltor1n9 ot sludljle uo. or 
disposal practIce •• 

(2) If the peraitte_ IIOnitors any pollutant aor_ 
trequently than required by the penlt ualng bllt 
procedure. approved under 40 CFRPart 136 or, 1n 
the caae of sludqe u •• or disposal, approll.d under 
40 erR Part 136 unle •• otharvt-. specified 1n 40 
CFR Part 503, or as specified In the penlt, the 
rellult. of this ,"onitorlll9 IIhall btl included In 
the calculation and reportinq ot tha data 
6ubaltted in the DHR or .ludga reportlnIJ tora 
• pecUied by the Regional Ad.inlatrator. 

(3) Calculation. for aU li.itation. whieb require 
everaqlnljl of .eaaur ••• nt. ahall utilize an 
arlth .. tlc .ean unless oth .. rwl.e IIp.cltJed by tha 
Reqional Adlainiatrator in th .. par.it. 

fl!cnty- lour hour report I ng, 

(1) The per.ittee shall report IIny noneolllpl1ance which 
_y endanqer health or the envlron.ent. Any 
in.lonution .hall be provided orally "ithin 24 
houra fro. the ti •• the per.it.tee baco.es aware ot 
the cireullistance.. . 

A written sub.is.ion shall a1110 be provided "ithln 
5 day. of the tIll. the p!lrai'ttea beeD ••• aware of 
the circu .. tance •• The written·· .ublai •• ion. ahall 
~ontaln it description of. the noncolllpliance and its 
cause; the. period of nonco.pUance, including 
exact dateaand tb,es. and if the noncollpliance 
has not been corrected, the anticipated tillle it is 
expected to 'continue; and .tep. taken or planned 
to reduce, .li.inate. and prevent reoccurrence of 
the noncOllpll<1lnce. . 

(2) Tbe following shall be include~ All Inlor.ation 
which .uat ~ repo,rted witbin l!4 hours under thls. 
paragraph. 

(a) Any unanticipated bypass whicll exceeds any 
effluent U.Itation in the per.It. (See 
Sl~2.U(q). 

11 

PART II 

(b) Any upset which exc.eda any aUluent 
Haitatton In the perait. -

(c) Violation .of II aaxbua daUy diachar9_ 
11.itatlon tor any ot the pollutant. liated 
by tha Regional Adaini.trator in tbe perait 
to be reported vithin 24 hour •• (Sae 
S1l2.U{g) .) 

(l) The Regional Ad.lniatr.tor _y waive the written 
report on • c •• e-by-ca •• ba.l. tor report:. WlI2.r 
Paragraph 0.1 •• it the oral r.port haa btlen 
received within 24 hour •• 

(. Comollonco Schedule", Reporta ot cOlipHanc. or 
noncollpliance vith, or any progre •• raporte on, inter itA 
and tinal· r~qulreunt. contaIned in any coapUance 
"chedul. ot thl. perait .hall be aub.ltt_., no leter 
than 14 day. 'follolllnq e.ch .chedul. date • 

q. other noncQlIJpU anee. 

The perMltte •• hall report all In.tance. at 
noncompliance not reportecl uncleI' Paragrapha D.l.d. 
O.l.e and D.l.t ot thl •• ection. at the tl_ IIOnltol"lnq 
report. lire aub.ittM.· Th. reporta &ball contain the 
infor.atlon Uated In Paragraph 0.1 •• o~ this .ection, 

h. Other SDt0t'J!0tion. 

Where the P4tnitt.e baco.e. a"ara that it taHed to 
subla!t any relevant tact. ~n a penalt application, or 
pub.1tted incorrect 1ntoraation in • ~n!t application 
or in any rupert to the Regional Adain!.trat:or. it 

. _hall proaptly aubllit auch tact. or intorMAtlon. 

:2. Signatory Be'1l11nle.nt 

All appUcat!ona. reporta. or 'lntorutlon auba1tted to 
the Reglonal Adaln1.trator ahaU be aignM and 
certitied. (See S1:22.22, 

b. The CWA provid .. that any Per.on who knowingly uk .. 
any talae atate_ntf repre.entatlon, or certification 
In any record or other dOCUMnt aubaitta4 or required 
to btl .. lnt.loed under tbl. per.lt, Incluc'ung 

~~::~~!~~.::O!::l~~· ~=r!:n:fct1o=~1:a:u:f.h.d by a 

(9/1/9J) 

tine ot not IIOre than $10,000 per violation, or by 
i*pr.l.on.ent tor not .lIOre than 6 IIOnthap.r Violation, 
or by both. . 

12 
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PART 11 

1. hY!lj.li!Qi.L~rutr:U 

F.xcept (or d ... ta deter .. lned to be ~onCldential undet" 
r3raqraph .0..8 aboVe, all t'eports prepared in accot"dance with 
the terrns cif this perMit shall be avallabl. tor public 
Inspection at the otClces of tho stat .. water pollution 
control agency and the Rf!qional AdMinistrator. As required 
by the CWA, c(t'luent data IIhall not be considered 

~~~~ j~:;;!:~l ~ay K;;:~~~lrn M~!!nl.~!l~~!:·o~t~~!:i~!l 00 any 
penalties as provIded tor in Seotion 309 ot tho CWA. 

~EcrIQN E. OIliER CONDITIONS. 

J • DEFTNITIONS FOR INDIVIDUAL NPOES PERMITS INCLUDING STORM 
WATER REQUIREMENTS 

For' purpolles at this permit, the tollowlng'deqoltlons shall 
app~y. ' 

M!!Ilnistrator .eans the AdMinistrator ot the United states 
EnvironMental Protection Agency, or an a,uthorhed 
ropre.entatl ve. , . , 

~~ards ood limitotionll lIIeans all St4te. 
interlltato, and Federal standards and liMitations to which a 
"discharge". a "sellage sludge use or dJsposal practice", 
a rela~ed activity 1s SUbject to, including "efflUent 
Ihdtations-, lIater quality standards, standards of 
pertonlance, todc eftluent standards or prohibitions, "best 
."naqelllent prlllctlces", pretrellltJaent standards, and 
"standards for sellage sludge use and disposal" under 
Sections 301, j02. 303, 304, )06, )07, 308, 40J, and 405 of 
CWA. 

bl'l1~.n .eans the EPA standard national tOrl'IS (or 
applying for a parJlit, including any additions, rev1nlons or 
.. .mit ications to the torms; or torms approved by EPA (or Usc 
in "approved States," includinq any approved lnodHlcations 
or rev~.lons. -

b~U91: - The arithmetic mean of values taken at the 
frequency requIred' for ellch p"rallIeter over the specified 
pp.riod. For total and/or fecal colltorJl\s and ~1.sI 
!Cill, the average shall be tbe q80metric lIIean. 

I'tY1;l(SI,ye montbly dischAIge limitation lIIeons the hlqhest 
"Ilowab~a' average of "da.l1y discharges" over a calendar 
lIIonth cllliculllt"ld as the flUlII ot all "daily dlschllrqes" 
IIIcitsured during a calendar ltIonth dividod by the nUllIber of 
"dally discharqes" measured during that month. 

r"III"I) I J 

"ART II 

~lt weekly discbM:ge limitatIon ."anll the highest 
allowable averag .. ot "dally dl.charg ..... over _, cal.ndar 
weelt, clllculat<lld all the aUa ot all "dally .Uacharqes" 
lIIeaaured durInq a calendar lI.ek divided by the nuaber at 
"dally discharges" lIo!!lBurod during that lIeek. 

Dest Hanagement PrActices (DHPst ... an. achedule" ~t 
activit!'e •• prohibition. ot practice., _a1ntananca 
procedur •• , and other .anage.ent- practic •• to prevent or 
reduce' tbe pollution ot "watar. ot the Unit.iI' atat ••• " BKPa 
al.o inclUde treat.ent r.quire_nt., operatll19 procedure., 
and practicea .to control plant .it. runoff, .pill_ve or 
lealta, aludge or waste di.po.al. or drainage froll raw 
lIIatorial storage; . 

Best ProCesdonal Judgement (PN) lIIeana a: case-by-cllse 
deter.iDation ot Best Practicable Treat.ent (ePT), Be.t 
Available Treatlllent (BAT) or other appropriate technology-
baaed atandard ba8.d on an .valuation of the available 
technology to lIcbiev. a particular pollutant reduction and 
other (actors aet forth in 40 en S125.3 (d). 

Clo!lll I Sludgq Management Facility •• ans any I'OTW Identified 
under 40 erR 5403.8(a) ... ~!,n9 required to have an appr()ved 
pretreat •• m!: prO<jra. I 1 n<.:lu'tH 1:19 aych POTWa located In Ii 
state that ha. electod to a •• u_ local progra. 
raoponslbiUtie. ,pursuant to 40 erR 5403.10(.) J ana any 
other treatMent works troatiOCj doae.tic •• wage elaas!.ried as 
II "Class I Sludge Kanagellentl"acllity" by the Ragional 
Ad.inl.trator. or" in the ca •• of approvad Stat. progrlllls. 
the Roglon.l Adainbtrator in conjunction,vith the State 
Director, becau •• of the potential tor ita sludge Use or 
disposal practic •• to advers.ly Aftect pubUc healb. and the 
environ.ent. 

COAl pile runort .eana tho raInfall runott troM or through 
any coal atorage pU •• 

QmlDQslte SaMple - A 1I •• pl. conallitlOCj at a .1nll1uM ot elqht 
grAb aa.pl.a collected at equal Intervlllla durlOCj II 24-1Iour 
period (or l ..... r period a. apecltied In the aection on 
Honitorlng and Reportlnq) and co.bined proportional to flow, 
or a aa.ple continuoualy colllllct.d' proportionally to now 
over that aa.e ti.e period. . 

Construction ActJylU,..Th. follolling 4etinit1ons apply ,to 
con.tructlon activities: 

(0) Commencement ot construction 1. the initial dlaturbance 
ot: 1I0U. as.ociated with cl.arinq, qracUnq, or 
excav;Dtlng activit! •• or other conatruction activities. 

(9/1/9)) 14 
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PART rl 

(b) 12!:S1J.!a.I;~...ru/rtable IlSphalt plant is .11 portable asphal t 
plant located on or contiguous to II construction .. Ito 
and thae: provl'de" asphalt only to the construction site 
that the plant h located on or adjacent to. The tenl 
dedicated portabl_ asphalt plant do •• not include 
facilities that are .ubject to the asphalt e.uldon 
.. (fluent U.ltation guldoUna at .0 erR Part "3. 

(c) Dedicated portable conent. plant b a PQrtable 
concrete plant located on or contiguous to a 
construction .it •• nd that provld •• concrete only to 
the construction alte that the plant is located on or 
adjacent to. . _ 

(d) Final stabU hation ~.an. that all lioU diaturblng 
actlvltie •. at the site have baen co.pleted; and that It 
unJron perennial veq.tativ. cove.r :with • denaity oC 
70' ot the cov.r fol' unpaved are •• and area. not 
covered by penaanant .tructur •• ha. been .stabliahed or 
equiValent penan.nt .tabUhation _ •• ur •• (such as 

. the us. of riprap, 9ablon., or 9.ot.xtU •• ) h.ve been 
.liployed. 

(el Runore coeCClc1ent .,eanll the tr-action of total rainfall 
that w111 appear at the conv.yance as runoff. ' 

Contiguous ;on8 .Gans· the antir. zono establbhed by the 
united state" under .Artlcl. 24 ot tb. convention on the 
Territorial Sea and tb •. Contiguous Zone •. 

Continuous dlQcbamo •• an. a "dbcharqe" ."bich occurs 
lIithout interruption througbout the operatinq hour. of the 
facUity exc.ptfor infrequent .hutdowns for .• dntenance, 
process change •• or .1 .. 11ar activit!.e •• 

alA .eans the Claan Water- Act (for.arty referred to as the 
federal Wat.r Pollution Control Act or Federal Water 
pollution control Act b .. nd.ents of 1972) Pub. L. 92-500. 
aaended by Pub •. L. 95-217, Pub. L. 95-576', Pub. L. 96-(8) 
and Pub. L. 97-1171 33 U.S.C., 551251 at aeq. 

I2dlX Discharge ."ana the "dhcharge of a pollutant Jloasured 
durinq a cal.ndar day or any 24-hour period that r-easonably 
represents the calendar day for purpolOes_ of sa"'pllnq. For 
pol1utanta :wlth 11 .. 1tatlonl exprelOsed In units of aasl'. the 
"dally discharge· i. calc!llated aa the total Jlaaa of the 
pollutant dlscharged- over 'the day. For pollutants w1th 
U.itation. exprea.ed in ,other units of aeaaureaenta, the 
"daily dl.chafqe- 1. calculatlild as the average lIeasureDe.nt 
of the pollutant over the day_ 

(<)/1/9)} 15 

PART n 

~ normally Ileana tho person authori2:ed to sign HPDES 
per.lt. by EPA or the Stat.. or an author-hed representative, 
conver.aly. it alao could lIean the Regional Ad.ln1atrator or 
the State Director as the context requir ••• 

Dischlltge MonItoring Report foa (DHR) a.ana the EPA 
. atandard national fora, including any .uba.qu.nt additions, 
reviaion., or .odificationll, for the reporting ot 
salt-.onitorinq raaulta by perJIitte... DHR. DU.t be u •• d by 
"lIppr-ov.d stat .... as w.ll as by EPA. EPA will .upply DHR. 

, to any approved Stat.'uPQn requeat. Tb. EPA national tons 
aay be aodlfial2. to sub.titute the Stat. Aq.lley naa.,_ 
addr.... 1090. and other ai_Har intonation, •• 
appropriate,!n place ot EPA' •• 

Dlrscharge or a pollutant lleans: 

(a) Any additIon of any "PQllutant" or coJtbination of 
pollutant. to "water. of the· United St.t .... fro. any 
"point aource," or _ 

(b) Any addition of any pollutant or coJtbination of 
pollutant. to tha water. of the "conti9Uou. zon." or 
the ocean fro. any point .our-c. other than • v •••• l or 
oth.r floating craft whlch 1. being us.d aa a •• an. of 
transportaUon (Sa. "PoInt Sour-c." dafinition). 

Thl. definition includ •• additiona of 'PQl1utanta lnto 
water. of the United Stat •• fro.t aurt.c. runoff "hich 
1. coU.cted or channell.d by lUn; dl.cbareJe. tbrough 
pipe., •• v.r-., or other conv.yancea owned by • ,state, 
.unlclpaUty, or other per.on "hlcb do not l.ad to a 
tr.at_nt vork.; and· di.charg •• tHrough pipe., •• wer., 
or otber conv.yanc.. laading into privat.ly owned -

-tr.at..nt work.. . • 

Thi. ·t.n doe. not includ. an addition ot pollut.nts by 
any "incSlr.ct diachar9.r." 

DiscbDm. Monitoring RePOrt (-Dtm", ... nS th. EPA uRUor. 

~:;f::!.!o:, .!:I:i~~o::y f:~b~r~::O:::!:I:~·;alf_ 
IIOnltoring r •• ult. by.panltt.... DKRtJ .u.t be u.ed by 
"approv.d .tat .... a. well a. by EPA. tPAvUI .upply DMRs 
to any .pprove state upon r4t4;lU •• t. The EPA national tor.s 

:~r~.~~!~d a~~ :~~~i!i;!I!~·l~~~:.:y~:; .:a •••. 
appropriate. in plac.·.of EPA'.. .. 

Effluent Uwltatlon ... na any r •• trlctlon iapo.4Id by the 
R.gIonal MIIin!.trator on quantiti •• , ~l.chaX'CJe r.te., ancS 
conc.ntrations ot "pollutant." "hleb are· "dhcharged lf froa 
"point .ourc.... into ·".tar. oftha Unit ... 'Stat •• ,· the 
"at~r. o'f ~h. ·contiguoua ;on., .. or' the oc.an. 

(9/1/93) 16 
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PART 11 

EWl.!s:.nL.1.iJIIJ.tll.lliruL9Yllkl..1rum lIIeans a r::e9ulation pub) ished 
by the Ad.lnistrator under Section )0-4 (b) ot CW .... to lIIdopt or 
revise "e((lucmt'lt .. ltations." 

&r...a .. cans the UnJ'ted States "£nvJronmental Protection 
Aqency." 

fl.o!!::!!lU9.b~s'lIDposite sj'!~ lIIeans a cOlllposite saMple 
consistinq of ill lIIIixture ot aliquota collected at a constant 
th.e·lnterval, where the volu ... ot eaoh aliquot is 
proportion!!l to thQ flov rat. ot the dl.oharge. 

~.tA~ - An individual aalllple collected in a period oC 
less than 15 IOlnutes. 

"Ul\ol~~ means any substllnce de.lgnated under -40 
ef'R "<lrt Uti pun;uant to Section 311 or CWA. 

lrulills;~nJit.r hleans a non-dollleatic di.charger 
introducing pollutants to a publicly ollned treatlftent works. 

In!:.!:[l..!::n:ru<l: lUeans a Discharge IIhich, Illone or in 
conjunction .,ith a discharge or discharges fro. other 
50urccs, both: 

(.1) Inhibits or disrupts the PO'l'W, Its treatlllont processes 
or operations, or Its sludge processes, use or' 
disposal: and ' 

ChI Therefore is a cause oC III vlolat10n oC any requirement 
of thef'OTW's "POES perlllit (including an increase In 
the lIIa<}nltude or duration oC a violllltion) or or: the 
prevention of se",age sludge use or dbposal In 
cOlOpliance vith the tollo",in9 statutory provisions and 
re<}ulations or per.its Issued thereunder (or lIlore 
stringent state or local regulations): Section 405 ot: 
the Clean Water Act fCW ... ,. the Solid Waste oisposa 1 Act 
(SHOA, (includln!} TItle II, lIIore cOllllllonly referred to 
a. tho Resources Conservation and Recovery Act (RCAAI. 
and including State regulations contained in any state 
sludge aaanagelClent plan prepared pursuant to Subtitle 0 
or ·the SHOA" the Clean Air Act, the Toxic substances 
Control Act, and the H .... rine Protection Research and 
Sanctuaries Act. 

~nsUW Means an area of land or an excavation in lihlch 
", .. sles lire placed for perlllanent disposal, and "hleh Is not j'! 
lllnd application unit, surface iPlpoundlllent, injection well, 
or vaste plle. 

L~!}$Li'lVpl~nll Pleans an area vhere w .... stes are applied 
nntQ or JncQrporated into the soi 1 surface (excluding lI1anure 
~pr(! .. din'J operation!!) for treatlRent or disposal. 

/1/"1) 17 

PART n 

Large and MediulJ lIlunlclplll separate storm at\fer uystem IIleans, 
all JIIunicipal separate stona lIewers that are eithert (1) 
located in an incorporated place (city) with a population 
ot 100,000 or .ora aa detenained by the lateat Decannlal 
Census by the Bureau of Census (these clti •• are li.ted In 
Appendioa. rand 40 eFR Part 122) ~ or (11, located in the 
counU.a with unincorporated urban bed popUlation. ot 
100,000 or 1II0re, except .unic::ipal .eparate .tOX'll •• were thaI: 
Al;'e located in the incorporated plAce., town.hip. or' tovn. 
within auch counUe. (th ••• counti •• are U.ted in 
Appendlce. H and I ot 40 eFR 122) 1 or (Ui) owned or ' 
operated by a .unlcipaUty othel;' than tho •• de.cr1bed In 
Paragraph (1) or (11) and thAt are designated. by the 
Regional Ad.iniatrator a. pArt ot the lArge or -.diu. 
1I\unitilpal .eparat. stOX'll s.",.r .y.te •• 

Maximu!!! daily dlscharge ) imitation •• An. the hlgb .. t 
allowable "dally discharge" conoentratlon that occ::ura only 
during ~ norMal day (24-hour duration,. 

MaxillU" dally dbchanio l1,lIitation '" 4.th." for tb. Sha!!! 
lS}eotrio Ponr PInt. only) yben applied to Total Buidual 
Chlorine (THC) or Total Berddyal Oxidont 'DO) is deUned as: 
"Haxi.ulI Concentration or "Inatantlllneou. Maxi.u. 
Concentratibn" during the tvo hour. ot a chlorination cycle 
(or traction. thereot) pre.cdbed in. the st ••• lUectric 
Guidelin.s. 40 CFR Part 423. The.e three taynony.oua t.l'IIIS 
all ",ean ·0 value that .ba11 not be exceeded" durln9 the 
two-hour chlorination cycle. This interpretatIon dit·ter. 
frolll theapecit1ed NPOES Perait require.IUlt, 40 cm 5122.2, 
where the tvo ter •• ot "Kaxi.u. Dally Oiecherg." and 
"AvQrage Daily Oiacharge" concentration. are llpecirically 
U.ited to the daUy C:U-bour duraUoll) value.. . 

HuolcipoUty •• ana a City, town. borough, county, ., .. dsh. 
di.trict, ••• oclaUon, or other public body craated by or 
under state law and having ,urisdiction over diapos.l of 
sewage, induatrial v •• t •• , or other vaate •• or lin Indian 
tribe or an authorized Indian tribe. orgahization. or a 
daaignated· and approv.d IUnag •• ent agency under Section 208 
ot CWA. . 

National Pollutant placbargq ell.lootlon System aeans the 
national' progra. for ia.ulng, JIIOdifying, r."oking and 
rel .. ulng, tel1l1naUng, aonitoring lind enforcing p8X'11it., 
and iapo.ing and .ntorcing pr.treat.ent requlr ... nta, under 
section. 301. 40l,:na. and 405 of CWA. The tel'. includes 
an "approved progra •• " 

~eV.d!!c~!rger •• an. any buUd!fl9 •• tructur., tacility, or 
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fa' Froll which there is or llIay be a "diacharge of 
pollutants" ; 

PART II 

(b) That di4 not co_ence the "discharge or pollutants" at 
• particular "site" prior to Augullt 13, 19191 

fC) Which 15 not a "new sourc.", and 

(d) Whieh has never received a linally eflective NPDES 
perMit for dischar9aa at that ".ite-, 

Tht. def.initlon includes an "indirect dbchargl!lr lO which 
eo •• ance. discharging 1nto "watera of ·the United States" 
after August 13, 1979. It a180 Include. any .xbtlng .obile 
point ,source (other than an oftshore or coa.tal '011 and gas 
."pl.oratory drilling riC; or a coaatal 011 and gas 
developlllental 'drUlin9 rl'1) aueh •• a •• afood proc.ssing 
rig, seafood processing vessel, or .9gr~.te plant, that 
begins dIscharging Ilt a "site" for whieb it dO." nothava a 
per.it; Ilnd any oUslior. or coastal .obil.- 011 and ,gas 
exploratory drUlln9 rig or coastal ,~blle 011 and gas 
davelop.ental drilling rig that co._nc •• · the dbcharg8 of 
pollutanta aftar AUllulilt 13, 1979, at a· ... tt ... undar EPA'. 
per.ittin!) jurisdiction for which it 1. not; cov.red by an 
individual or 'l.meral per.it and .,hich. i. ;located in an area 
det.rMined by the ReI)ional Adaini.trator 1n the iaauance of 
a Unal per",it to be an araa at biolOCJlcal concern. In 
detaraining whether an area. Is an ar •• of biolOCJieal 
concern, the regional Adllliniatrator shall consider the 
factors specified in 40 CFR 5S 125.122. fa) (1) through (10)-

An oUshore or coastal·llobiJe exploratory' drilling rig or 
coastal lIobile developllltmtal drHUng rig will be considered 
a -new discharger" only for the duration ot its discharge In 
an i!lr.a. of biological concern. 

Hew source lIIeans any building. structure, facility, or 
installation froll "hieh there is or aay be a "discharge of 
~llutants," the construction of which co_encad: 

(a) After prolllulgation of standards of performance under 
SectIon 306 of CWA which are applicable to such source, 
or 

Cb) After proposal of standards of perCor.ance 1n 
accordance "ith section 306 of CWA Which are applicable 
to auch source, but only if the atandardB are 
prollulgated In accordance witll Section ·306 within 120 
day. of tlleir proposal. 

tlrm:s 1\I()~ns "lIation.,} pollutant Discharge Elimination 
syste ..... 

",I/,ll.! 19 

!>AtlT 11 

OWner or operator ... n. the owner or operator of any 
"facUlty or activity· aubject to regulatlon under tl:") NPDES 
progra ••• 

faD' throug'b _ana a l>!acha·rge whlcb exit. til. l'OTW Into 
Matar. of ·th. United st,t.s in quantiti.s or concentrations 
which, .10n. or In conjunction vith a <l1.charg, or 
di.chug •• froa other sourc •• , i. a caus. 01 a violation of 
any requir ••• nt of tb. PO'l'W's NPOES par_it (inoluding an 
increa •• in the Ilagnltude or duration of a violation). 

f.IDl1t .aan. an authorl2::at!on, 11cena., or equivalent 
control docll.ant i.aued by EPA or"'an "approved Stat.,-

~ aean. an indJvidual, a •• oclat,ion, partnerablp, 
corporation. aunicipaUty, State or .. ederal agency •. or .n 
Agent or elDployee thereot. 

Point Bourco .ean. any dlacernibl., confined, and d!acret. 
eonv.yance. including but -not liait,d to anv .pipe, di.tch, 
channel, tunn.l, conduit, vell, diacr.te flaaure. container, 
rol ling stock, concent'rated anil!lal feeding operation, 
landfill l.achate collection .yat •• , v •••• l. or other 
tloating craft, lro. Which pollutants al:. or _y' be 
diacharged. Tbi. tera doe. not include return flow. fro. 
il:ri'lated agriculture or 'agricultural .tora vater runoff. 
(See $122.2) . 

f.Ql..lW;,AJlt. .eana dredged· apoil, .011d vaate, incinerator 
reaidu •• filt.r backwash, e.vage, garbage, •• .,age alud'le, 
.unltion., cllaale.l .,a.t.a, bloloqieal .. tariala. . 
radioactive .atertala (except tho •• r.gulated under the 
Atoaio Energy Act· of 19$4, a. _ended (42 U.S.C. 552011 et 
seq.)). h.at, wrecltad or di.carded equlpaant, rock, a.nd. 
cenar dirt and industrial, ·.unicip.d, . and agricultural 
wasta dll1Obal1Jed into vatar. It d~. not .. ans 

(a) .S • .,a9a fr~.'vee"lsl or 

(b) Wat.r, 9a., or othar _terial wblch 1. injact.d into a 

::!lv!: f:C!!!~I:tr~:S:l~o:i~t .~l g:! :;~U:~l~~t:~d 
dbpoa.d of In • "all, if the "el,l"u.ad eIther to 
facilitate prcXIuction or for cU.po.al purpo... is 
approved by authority of tile state In which the "ell is 
locatad, ams.if the state detamn.. that the injection 
or dispo.al will not r.sult In the det,lr.dation ot 
ground or aurfac. ".ter re.ource •• 

Priurv Indu.trv' category ... na anr industry category lilatad 
in tlte NROC .. ttle .. nt .\Jr .... nt (Natural allOUre .. OeCtnse 
Council at al y. Train, • E.R.C. 2l:l0 (0. D.C. ·1976). 
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PART 11 

lIodlfi .. d 11 F..R.C. lRll (O.O.C. 1979»; also listed In 
lIl'pcndh II ot 40 Cf'R Part 122. 

r.r.iYll~~_2\m~ll.t.tru:.nt1L.li2r1ul lIIuns any device or system 
which is (1') U8~ to treat wastes tro. any tacility whose 
operation is not the operator ot the treat.ent work .. or (b) 
not A "J>OTW". 

~~ IIIeans any water which, durln9 
.. "nufacturin", or processing, 00 ••• into direct contact with 
Or l"e.ults tro. the production or u.e ot any rawaatertal, 
Intenledlate product, t 1n1ahed product, byproduct. or waste 
product. 

E!!.bl1cly Qwned Treatment Horks (POTW) IIIeans any facility or 
syst •• used in the treat1ne~t (includIng recycling and 
recla.atlon) of IIIunJclpal ae"'a<,le or industrial wastes of a 

. liquid nature which 1s owned by a "State" or "\"uniclpal1ty." 

This de! InlUon includes sewers, pipes" or other conveyances 
only If they convey vastewater to a POTH providlnq 
treat.ent. 

Regional AdminIstrator Dlellnsthe Reqional Adrdnlstntor, 
EPA, Rfl<Jlon I, boston, Massachusetts. 

Secondary Industry category means any industry category 
wblch is hot a "priaax:y industry cate'iJory." 

Section 11) water priority chemical l1Ielln5 II cherdcal or 
che.lcal categories Which are: 

("f11911 

(1) listed at .... 0 CFR 5372.65 pursuant to SectIon 3lJ 
of tbe EJAergency Planning and COIIIJllunity 
Rl",bt-to-Knoll Act (EPCRA) (also . known as Title 1I I 
of. the Superfund Amendments and Reauthorization 
Act (SARA) ot 1986); 

(2) 

(l) 

present at or above threshold levels at a (acility 
subject to EPCAA Sect ion )1 3 reporting 
requlre ... ents; and 

satisfies at least one ot the follo\Jfnq criteria: 

( 1) 

(U) 

are listed in Appendix 0 ot 40 erR Part 122 
on either Table It (organic prlority . 
pollutllnts), Table III (certain lIIetals, 
cyanides, and phenols) or Table V (certain 
toxic pollutants and hazardous substances); 

are I fsted as a hllzardolls substance pursuant 
to section Jll(b) (2) (A) ot the CW;l, at 40 efR 
5116.4; or 
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(111) are pollutant5 tor which EPA haa published 
acute or chronic "'ater quaUt~ criteria. 

~ .eans the Uquid and .0Ud _aterial pu.ped fro .. a 
septIc tank, cesspool, or .llIIllar do_atlc •• 101119. treatment 
.yat .... or 11 hold!nq tanle when the eyat •• la cleaned or 
.aintaiDed. 

Sel(Aga Sludge .eans any sol!d, se .. lsolld. or liquid reddu," 
re.oved durIRq the treatl/lent ot .unicipal va.tew.ter or 
doaestic sewage. sewaqe sludge include., but ill not Ualted 
to .olids rellloved during prilllary, secoDltary. or advanced 
wastewater treataent, SCUIII, .eptalJe, portable toilet 
pUMpinqs, Type III Harine SanItation Devlc. pUapings (l1 CFR 
Part 159), and .ewage .ludga product... Sewag. aludq. does 
not include qrit or IIcreeninq8, or esh generated during the 
incinerat.ion ot Bevll",e sludlJe • 

SeWage sludge Use or disposal practice aeans the collection, 
storage, tr.at •• nt, transportation, proca.sinq, IIionitoring. 
use, or diapQSllll ot sawage sludge. 

SignlC1cont materials Includu. but i. not U.altad to: ray 
aaterials, fu.lsl allteria1. such aa .olventa, detergents. 
and pla.tic pellat·s; fini.hed aatadab such •• a.tellic 
p'roducta; raw .atarial. u.ed In tood proc ••• ingor 
production; hazardous substance. deslqnat.cf und.r section 
101 (14) of CERCLAI any ch •• leal tha facility i. required to 
report purauant to EPCRA sect:ion 3U; fertilizers; 
pesticid •• ,· and vast. product. such a ••• hes, alag and 
IIludqe that have the potential to .,. released with storm 
water diachargoe. '. 

Slgriit1cant ailllJ Includ .. , but Is hot Ualted to:' rele4Ses 
ot all or har;ardou. sub.t.nce. In exce •• ot reportabl.' 
quantities under aection 311 ot the Clean Water Act (see 40 
erR $110.10 and CrR $117.21) or Section 102 of.CERCLA (aee 
40 erR 5302.4). 

Sludg~-only CocU lty ... ns any -treatMnt yorks treatimJ 
dOlllestic •• wag." whoae _thode of .evage aludga uae or 
disposal ara subiect to re9ulatlon. pro.\llCjat.d pur"'J'Int to 
section 405(d) o~. the CWA, and b requir.d to obtail. a 
perllit under 40 CrR 5122.1 (b) P). 
~ .eana any or the 50 States, tne. Di.trict of· Colu.bia, 
Gua., the CO.lIOnwealtb· of Puerto RIco, the Vlr9in Islands. 
" ... erican Salloa, the Truat Territory of the Pacific Islands. 

Storm Hater aaans stora water runoff, .now .elt runoff, and 
surtace runorr and drainage. 
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PART U 

!!:~: t':!~:;J~~~~~:;g~r~:s~~;Q~~~v:yance"lth la used tor 
collecting and'conveying stor. water and which is dIrectly 
related to .anufau •. :urlng. procesalnq or .raw aaterials ,0 ... 

storage areaa at an indUstrial plant. (SOlI. 40 efR S122. 26 
(b) (14) for opecifics of this detinlt1on). . 

Tiee-weighted composite · .. eans a coaposite salllpl. conabting 
or a aixture of equal volu.a aliquot. collected at a 
constant tibia interval. 

Toxic pollutants .. eana any pollutant Hat.et.! aa toxic under 
Section ;107(., (1) or, In the caa. ot "sludge uae or dls:posal 
rractlc.u .... any pollutant identified in regUlations 
iapl ... entinq Section 405(d) of the CHA. 

Treatment works treating domestiq seyage _an. a POTW or Any 
other sewage sludge or wastewater treat.ant devices or 
syate.s •. regardlesa ot ownership (inCluding federal 
facilities). used in the storage, treatlllent recycling, and 
recla.lI,tion of lIunlcl.pal or dOlllestic aawage, including land 
dedicated (or the disposal oC' sewage IIIludge. Till. 
derlnitlon does not' inClude septic tanka or .1.11ar devices. 

for purposes ot this definition, "dolillstic sawage. Inclndes 
waste and wastewater fro. hUlian. or hou.ehold operations 
that are discharged to or otherwise enter a treat.ant works" 
In States where there ·is no appr-oved state sludge lIIanagement 
prO<Jra. under Section 405{t) of the eWA, the Re9ional 
Adllllnl&trator .ay designate any person subject to the 
standards for sewage sludqe use and disposal In 40 erR Part 
'!>03 .a a "treat.ant works tr-eating do",estlc sewage". where 
he or she flnds ttlat there la a p.otentlal for adverse 
effects on public health and the environment {rom poor 
sludge quaUty or poor sludge handling, use or disposal 
practices, or where he or she rlndil that such designation is 
necessary to ensure that such person is in compliance with 
40 eFR Part 50l. 

~tJLRjil !IIeans any noncontainedzed ac,,"UltIulatlon oC solid, 
nontlowinq waste that Is used for- treatment or stor"ge. 

!ii'!Lusof tbe United Statel! means: 

(a) Ail waters which are cun'ently used~ were used in the 
past, oraay .. besusccptlble to use" in. interstate or 
torel9n cOlllllerce, Including all waterG.whlch are 
~ubject to the ebb and flow ot the tide; 

(bl All interstate waters, .includinq interstate "wetlands", 

Ie) All other waters such as intrastate lakes,rivers, 
s~reams (lnclud!!!'} intermitt.ent strealllS), Ihudf lats, 
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aandt lata, "wetlands," alough., prab:,ie pDtholes, wet 
.eadowa, playa lake., or natural pond. the u .. , 
degradation, or destruction at which wou14 at tee" "1' 
could aftect interstate or toreign co ... erce Inc: ,u!ng 
any such waters; . 

(1) Which are or could be used by interAtat. or 
toreign travelers tor recreational or other 
purposes; 

(2) Fro. which fish or shellfish are or could be taken 
and aold in interstate or foreign co-.rce, or 

(3) WIlich are used or could be used for indu.trial 
purpos •• by indu~trlea In interstate co ... rce; 

(d) All i.pound",ents ot waters otherwi •• def1ned a. waters 
ot the United St6tea undat this definition; 

(el Tributaries ot waters identified in paragraphs (a) . 
through (d) of tht. det1nltion; 

(t) The territorial sea; and 

(g) "Wetlands" adjacent to vater. (otber tban vatera that 
are thella.lves "etlands) identified in Paragraphs {a, 
tbrou9h (t) of tht. definition. 

wast. treat_nt .y.t.... includinq treataent ponds or 
lagoons designed to •• et the require.ent. of CWA (other than 
coolinq ponds as daUned in 40 eFa 5423.11 (.) "hieb alGO 
",eet the criteria of thb d_Unit1on) ar.-·not "ater. ot the 
United State •• 

Whole Effluent TOxicity (WET) aeana the aggregate toxic . 
e(teet of an eftlueJlt .easurad directly by a tOll;lcity test. 
(See Abbr.viation. Section; followl09, for additi~nal 
lnfonaation.) . 

~ .ean. tbos. areas tbat are inundated or saturated 
by surface or 9round vater at a frequency' and duration 
sutficient to support •. and that under oor.a1 circulDstances 
do support, a prevalence of vegetation typically adapted {or 
life in saturated .oU c:ondlt1c;lhs. Watland. generally 
include awa.pa, .arabe., bo9-, and .lanar. areaa: 

2. DEFINITIONS FOR NPDts PERHIT SLUDGE USE AND DISPOSAL 
REQUIREHEN1'S. 

Actly~ Be~llge sludge unlt ia a •• wage aludge unit that has 
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"!:'u>P.i~j9~i2D Is the biochemical decomposition at 
or9anJc ... at~er in se\la<;lc slud90 into carbon dioxide and 
water hy mlc!,"oorq"nislAs in the presence ot aIr. 

&n:..i.s<J.1llYriU.JAno Is land on which a tood crop, a feed crop. 
or a tiber crop is grown. ThIs includes range land lind land 
used as pasture. . 

A9.l:2n~ Is the whole sludge application rate dry . 
"eight basJs) deai'1ned: 

(1) To provide the allount ot nitrogen needed by tht' rood 
crop. (eed crop. fiber crop, cover crop, or vegetation 
grown on the land; and . 

(2) To 1IIInh.h:e the amount of nitrogen in the lIewage sludge 
that passes below the root zone ot the crop or 
vegetation grow" on the land to the ground water. 

6.b:-'12.l1'lt~n.t..t.21....sIu..l.s<\l 14 one or lIIore processes used 
to treat the exit gas frolft a sewage aludqe incInerator: 
stack. 

tillMU:2bic digestion is the bloche .. lcal deco,"posl~lon of 
organic ",atter in &ewa'1e slud'1e 'Into .. ethane gas and carbon 
dioxide by 1II1croorC)anislIIs In the absence ot air. 

~ollutant loading rat~ Is the lIIaxhnu .. amount or a 
pollutant that can be applied to a unl t area or land dur lng 
" ?65 day period. 

ftnI:lYiJL.!ill2..ULJUII@lLiJP.R.li.!;:ill~ i1: the lI'Iaximum amount 
of sew"qe sJudq& (dry Weight basis) that can be applied to .1 
unit area of land during a 365 day period. 

. A(lpl~~tLR..l.II~ewage sludge appUruL..t.SLth~ l~ 
IIIcans land application of sewage sludge. 

6gills:c is ... geologic Cormation. group or geologlc 
torlllations, or II portion of a geologlc Cormation Capablf! of 
yieldinq qround water to wells or sprln'1s. 

&!o!)(,U~ 1s fuel use to augment the Cu!') v41ue of 
&ewage sludge,' This Includes, but is not UMited to, 
n",tural 94s, (uel oil, coal, gas generated during anaerobic 
dlgestlon of sewage sludge, and .. un1clpa) sol id waste (not 
to exceed )0 percent or the dry weight ot sewage sludge and 
... uxHilIry [uel together). lIaz:ardouft wastes are not 
IIl1lclllary [ue}. 

l:!il!!.!LJ J.22sJ Is a (load that has 4 one percent chance or 
m:currinq in any given yeilr (I.e., a flood wIth a maqnltude 
OtIU.lllc,J onco 1n 100 yellrs). ' 
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, ~AruL.IU~ la sewftqe sludge that Is not Bold or 
qlven way In It baq or other container Cor appliclltion to the 
land. 

ContD!pinote on oQuiCer lIuns to Introduce a SUbstance that 
causas the lIax1.uII cOlltllldnant leva1 tor nitrate in 40 CFR 
5141.11 to be exceeded In ground ",ater or that causes the 
exi.ting concentration ot nitrate in ground vater to 
incraase when the exl.tinq concentration of nitrate in the 
ground vater exceeds the lIaxh.u., conta.inant level tor 
nitrate in 40 CFR Sl~1.11. 

Closs I 8ludge management tocl11tx 1. any publicaUy owned 
treatllenta worka (PON), liS defined in 40 CFR 5501.2, 
required to have an approved pretreat.ent progra. under 40 
ef'R S403.8 (a) (including any PON located in a State that 
haa elected to assu.e local progralll responsibilities" 
pursuant to 40 CFR 540).10 (8) and any treat.ent ",orks 
treating domestIc sewa'1e. as derined in 40 CFR 5122.%. ' 

'clas.IUed as II Class I sludge .. ana'1e.ent racUity by the 
EPA Regional Ad.lnlatrator, or, In the c. •• ot approved 
state progra.s, the Regional Ad.lnbtrator in conjunction 
with the state Director. because ot the potential ror •• waqe 
sludge use or dlapoaal practice to affect public bealth and 
the envirom.ental adversely. 

C2Dtro] eeeiciency is the llIass ot a pollutant In the sewage 
sludge Ced to an incinerator .. ious th. aaa. of that 
pollutant In the exit 9as Cro. the incineretor atack divided 
by the .asa ot the pollutant in thOl s.wage sludge Ced to the 
incinerator.' . 

~ is'so11 or other allterlal used to cover s.w_ge aludqe 
placed on an acUve aewa'1. aludge unlt • 

CQyer crop is a· s.all grain crop, such aa oatll~ wheat, or 
barley. not 9rown for harvest. ' 

CUmulotiye pollutant lOading rAtll is the .ax1",ulQ A.ount of 
an lnorqanic pollutant "that can be applied to an area of 
land. ' 

Density of mlcrQorgonisms b the nUlllber of .1croorganislOs 
per unit Jaas& of total soUda. (dry "'eight) in the sewage 
sludg.. . . 

Dlspon Ion toct9t b the ratio ot the 1ncr.a.. in the ground 
level a.blent all' Concentration tol:' a pollutant at or: beyond 
the property line ot the .it. wbere tbe a.vag •• Iud,::: 
iocin.ratQr i. located to the .a.a OI.i .. sion rat. for the 
pollutant frolll the incinerator: stack. 
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Q.ln!l~.lIlJrnt flo the relative aove.ent of any two ald •• of a 
fault ,.eAsured ·.In ~ny dlr.etlon. . 

Domestic uptoge 1. eIther liquid or .olid aat.rial reaoved 
Cro. a septic tank, ceallpool, portable'toUet, Type III 
.arlne .anJtlltion device, or .1.nar treat.ent "orlta that 
receives only dOJlestic aell4q8. Doa •• tic •• pta98 doe. not 
Include liquid or .oUd lIaterhl reaoved froa a .eptic tank, 
cesspool, or .t.Uar troataent "ork. that recelva. either 
co._rclal " •• tellater or indu.trial " •• te"ater and does not 
include 9rease re.oved froa • 9r •••• trap at a r •• taurant. 

Domestic peyage 1. "a st. and "a.te"ater froa huaan. or 
hou •• hold op.aratiollll that ia d!acharged to or otherwise 
entera a treat.ent "arks. 

pry lIel9ht Baw Ileana calqulated on the bada or baving 
bean dri!td at 105 deqreea Celdu. (·C) until .reachlnq a 
constant Mass (I. •• ,essentially 100 percent aoUds 
conten~) • 

fllllt is a fracture or :eone ot tracturea in any Materlais 
810119 which strata on one sIde are displaced "ith ro.pect to 
.trata on the other .lde. 

feed crops are crops producod prlaarHy tor conau.ption by 
ani_Is. 

fiber crops are cro~. such' as flax and cotton. 

final coyer is the lalilt layer or aoil or other Material 
placed on a .ella9_ sludge unit At closure. 

flujdh:ed bed incinerator is an encloaed device in whIch 
orqimlc _tter and Inorqanlc ./IItter in .awAge sludge are 
coJIIIbU.ted 1n a bed ot particles .u~pended 1n the co.bustloD 
chaIWer gas. 

food cropp IIIre crop. consu.ed by bu.ans~ These include, but 
are not. liMited to fruits. vogetables. IIInd tobacco. 

f2.1::.!:~J;, Is a tract of land thick with trees and underbrush. 

GrQund water 1s "ater below the land surface In the 
saturated _zone. 

!!aloceD. time is the 1II0St recent epoch or the Quaternary 
".rlOO. extending frOM the end of the Pleistocene epoch to 
the present. . 
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lIourlY oyetjllae is the arlth ... et!c aean ot all lIIeasurelllents. 
taken durinq an hour. At least two a~a.ura •• ~ts _uat be 
taken during the hour. 

Ind Deratioo 111 the combustion ot orga-nle .atter and 
inorganic Mattar In sewage sludga by h19h teaperaturea In an 
eoe1080£1 device. 

Ind\1otrlol "Detewoter 1. "'.st.water 'lenerated in a 
co_erelal or industrlal procell •• 

I.and application b the spraylnq or apre.dlng ot •• lIa",e 
sludge onto the laod aurface; the injection ot .e.,aqa .ludge 

~!~:e t~~t!a~e a~~~~c:! ~~a~h~h!n~~=~a!:~~9:t c::W!V:hor . 
condition the soU or fertl11ze crops or vaqetatlon groun in 
the lIoil. '. 

Land with a high potential tor public exPQsure fa land that 
the pubUc ua •• frequently. This lnclu.de., but i. not 
Halted to, a publio contact .lte and a reela.atlon alte 
located in a populated areo (e.9., a con.truction .. ite . 
locatad in a city). . 

!.and with a loy pohntiDl Cor pubHe exposure is land that 
the public u •• s infrequently. Thia includ ••• but ia not 
Halted to, IIIqrlcultural land. toreat and a r.Gcla.atioo alta 
located in an unpopulated area 'a.9_, •• trip ain. located 
in a rural area). 

I&achate COllection system is a ayste. or.~.vlce_ inatalled 
i_diately above • 11ner that fa dasigned, constructed. 
_dDtalnad, and operated to collect lind raaove leachate fro", 
a sa"aq_ .ludg. unit. 

L1nlJ:. i •• 011 Or e:rnthetic Nterial that tau a hydraulic 
conductivity of 1 __ .10-7 centl_tl!r. per .econd or 1 •••• 

Loyer tXplo.tve Hilt fpr ,ethono gill 1. the low •• t 
percentag_ of .ethan. gaa In air. by vol_. that propaqates 
a tla •• at 25 degree. Celalu. and atao.pheric pre •• ur •• 

Monthly DyerAge (IncineraUon, 1. the arithaetlo •• an of the 
~~~~!re:"':~:l:: :~ ::J:~ura a •• "age al~ge IncInerator 

Monthly oyerago (Land Application) 1a the arithMetIc, .ean of 
all _a.ur ••• nta taken during the aonth. 

MunIcipality .. ana a city, town, borough, county. pariab. 
district, all.oclat.ion.or othar public ~y (including an 
lnterauniclpal Agency of two or acre of the foregoing . 
entitles) created by or under State lalll an Indian tribe or 
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an authorized Inrtian tribal organiz"tlon having jurisdiction 
over sew .. ge "'Judge lIanaqemcnt; or a deslqnated and approved 
IIOilnagcment Aqency under seclion 209 o( the <:WA. as Amended, 
ThQ def InltJon .. .£ncl.urtes a special. district created under'" 
:;tate law,' such· as a water district, 'se\l,,1[' district, 
sanitary dlstrlct, utility district, drainaq8 district, or 
sllal lar ent I ty. or an Integrated vaste JIIanagelIIont (acll.! ty 
as-defined In sectIon 201(e) ot the CWA. as a.ended, th"t 
has as One o( its principal respon.lbilities the treatment, 
transport, use, or disposal or •• "age sludge. 

Other contAiner is either an open or closed receptaCle. 
This includes, but is not lI.ited to, a bucket, II box, II 
carton, and a Vehicle or trailer wIth a load capacIty or one 
.. etric ton or less; 

~ is land on wh.lch anhnals teed directly on (eed crops 
such as .le']umes,· 9rasses. graIn stubble, or stover. 

Pathqgenic Organisms are diseaslt-=uslng or9anisllls. These 
include, but are not Ihdted to. certain bacteria, protozoa, 
viruses, and viable helmlnt" ova. 

rermitting authority is eIther ePA or a state with an EPA-
approved slud'le lIIanagclllent program. 

f.fii2n Is an individual, association. partnershIp. 
corporation, .unicipall ty, state or Federa 1- 11gency, 
agent or employee thereo(. 

Person who prepAntl' sewage sludge is either the person who 
generates lIevage "ludge during the treatlllent at. domestic 
sewa",_ In a treat.ent \lorks or the person who derives" a 
"'Bteria! tro,," sewage sludge. 

Va _eanl< the loqarlthlll or the l"(,clprocal of the hydrogen Ion 
conccmtratJon. A .. e"sure of the acidity or alkalinity of a 
Ji'Jui~ or soUd .. aterial. 

£lace sewage sludg~!!,,!gfL!!lY@UL..Ql~~ l11eans disposal 
of sellage sludge on a surface disposal site. 

fS211utant {as deCine4 hL.'!w!~C;Ht...!1.1~!Lr~g~~l is an 
organic SUbstance, an inorganic substance, " combinatIon or 
or96n1c and inorqahic substances. or path09cnlc organism a 
t.hat, after dischllrge lind upon expollure. ingestion. 
inhalation, or assi .. Uation into lin orejanis. either directly 
frolll the enviromllent. or indirect.ly by Inq8stion through the 
food chain, could on the basis or In(orlllation available to 
the Adllllnhtrator of EPA, cause death, djsease, behavIoral 
IIhnor,.a!itles, cancer, qenet.lc Mutations, pbysioloqlcal 

. III.1Jrunctions (including "h,ltunction- in reproduction) or 
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physical de(orlllations in ·either orqllniallls or ortspring oC 
the 01."9anis.1l. 

flU.l.u.t.lulL.1.lm..lt (for -tu4q. 4hpo •• l reqtdre.ellt.., Is II 
numerical value that. describes t.he amount ot Il pollutant 
allowed per unIt alllount of aewage IIludge (e.g., IIIUUqral11!; 
per kll09ra. or tota.l soUda); the Allouot or pollutant thllt 
Clln be appl1ed to a unit area ot land (e.g., klloqra. per 

, hectare,; or the volulle ot a .. aterhl that can t>. applied to 
a unit area at land Ce.g_, qallon. per acre). 

~ubllc contact alte ill a land with a high potential tor 
contact by the public. Tht. includes, but is not ·11.1ted 
to. public parka, boll tielda, cellleterle., plant nurserie!I, 
turt tarll\s, and golt courses. 

Qualified ground-vater sc:1entist is an individual vith a 
baccalaurellte or polilt-qrlldullte degree In the natural 
IIc.lences or engineering who has .utticient tra.lning and 
experience In qround-vater hydroloqy and related Ueld •• 
.ay b-. de.on.trated by state reqi.tratJ.on, prot.s.lonal 
certItication, or coapletlon ot aeer-t2lted unlver.ity 
proqr.... to Make aound prot •• alonal judqaent. regarding 
9round-water 80nlto1"1119, pollutant tate and transport, and 
corrective action. 

Range lOl)d is open land with lndiqenoua v~getotion. _ 

Reclamation tllte i. drastically diaturbed ·land that i. 
reclal •• d uIlnq •• wlg. sludge. Tht. lnclud •• , but is not 
Ii.ited- to, .trip ain •• and constructl9.n aite •• 

Risk spec1tlc concentrAtion Is the allowable increase in the 
avarag_ daUy 'lround lav.l a.blent all' concentration for a 
pollutant tr08 the Incineration ot •• wage .ludge at. or 
beyond the propu-ty line of the .lte whare the seva'le sludqe 
incinerator i. located. -

1!wl2.U is rainWater, leachate, or other liquid that drains 
overland on any part of III land aurtllce and runs otf the land 
surface. 

Seismic impact cOOA 1a lin area that haa It 10 percent or 
gl:trater probab1l1ty that the horizontal 9round level 
acceleration to the rock In the area exceed II 0.10 gravity 
once in 250 yeara.· -

Sewage aludqe ill a .olid, ••• i-.olid.or Uquid residue 
generated during the treat.ent: ot do ••• t.lc .ewage In .-
treat.ont works. Sewage .ludge include., but "i. not Uaited 
to, do_.Uc .eptagei acua or .0Uda r_ovod in pri.ary, 
seoondary, or ~dvancad lIa.tewater treat_nt processes; and ,I 
.aterial deriVed tro •• e"Ag_ slud']e. Sewage .ludqe does holt 

(9/1/93) 30 
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PART 11 

include ash generated during the tiring or sewoqo sludge In 
a aewage sludge. incinerator or qrlt"ond lSereening generatod 
durinq pn.lllII(nary treatment ot dOlllelltie lIewllqe in treatment 
works. ." 

~~e feed rMe Is either the average .daily aM0!lnt 
oC Bewalle sludge tired In all sewoge sludge incinerators 
within the proporty line of the eit. where the s.wage eludge 
Incinerators are located {or the nuab4tr of days in a 365 dillY 
period that each sewaqe sludge inoinerator operates, or the 
average daUy design capacity tor .11 .ewage . sludge 
Incinerators within the property line or the aite where tho 
• owage sludge incineratorll are located. 

S~dge incinerator is an enclolled device in which 
only sewage sludge and aU)clllary fuel are Ured. 

Sowage sludg!L.llD.it is land on which only .ewage sludge is 
place for rlna~ disposal. This does not include land on 
which :oelolage :oludqe is either stored or treated. Land does 
not include waters. of the United States, aa defined in 40 
erR 5122.2. 

~.JJ.tlJge'unlt bQundaa Is the outermost perimeter or an 
active sewage aludqe unit. 

~ltic oxygen uptake rote (SQUR! is the .. au ,ot oxygen 
consu.ed per unit t1111. per unit mass or total soUds (dry 
weight basis) in sewage sludge. 

liJ,ock height 1:0 the diEference between the ehlVation of the 
top of a sewage sludge incinerator stack and the elevation 
of the ground at the base of the stack when the difference 
Is equal to or 10:os th.eon 65 meters •. When the difterencll Js 
qreater than 65 .eters, stack height 1::0 the creditable st<lck 
height deterlll!nedin accordance loIith 40 CF'R 55.1-100(11). 

~ is one 01 the UnJtos states ot "lAerica. the District 
oC Colu.bia, the COlAlllonwealth of Puerto Rico, the Vlrqin 
Islands, Cua .. , "merlcan Samoa, the Trust 'I'errltot:'y of the 
P"clf Ic Islands, the COl1u.omlP."Jth or the Northern Harlana 
Islands, and an lndlan Tribe eligible (or treatment as " 
Stllte punmant to rcqulations promulgat ... d undor" the 
authority"ot IOBetion 5J8(0) or the CWII. 

:1l.9re or storage of s.!:l!<lg~ is the phcement at sewage 
sludge on hod on which the sewage slud<}8 remains for two 
yellrs or lesll. Thilt does not Include the placement ot 
sellaqe :sludge on land tor treatment. 

~r~~~ts Is an area of land that contains one 
or ,"ore act i ve .sowOl'le s I utlqc Un I ts. 

11/'))) )1 

) . 

PART It 

TOtOI hydroc!!rbons .eans the organic co.pounds In th .. 81C1t 
9"'B rro. a s,,"age .ludge lnc.neratol;.' stack .easured using a 
flame "ionization detection instruJllent referenced to propane. 

TotAl solid. are the aaterlals in •• wage IIlfludg_ that re.aln 
as rellldu_ when the sewage eludg_ ia dried at 103 to 10:; 
degree. C_lalull. 

TreAt or trelltment of sewage fJludge 1. the prepar_Uon ot 
lIewage slUdge tor final use or disposal. Thl. include •• but 
h not 11ai ted to, thickening, stabU haUon. and 4e,.atar1nq 
or sewage sludge. This does not include _tor.g_ ot •• wag • 
sludge. 

rreatment works Is either a tederally owned, pUblicly owned, 
or privately owned devIce or systeM use to treat (Including 
recycle and reclailO) either dOMestic sewage or a co.b", ·::10n 
ot dOilles.tic lIeW,.'}e and industrial vast_ of a llquld n.\(.uro. 

UnstAble AreA is" land subject to natural or hu.an-induced 
torce. tnat lIIay daJlag8 the structural co.ponents ot an 
Active sewago sludge unit. Thi. include., but 1a not 
liJlitad to, land on whIch tb. soUs are .ubject to lIa"s 
",ove •• nt. 

UnntobUhed aollda are organ10 .... teri.l. In ._"aq. dudq. 
that have not been treated in elthar .n .eroblc or .naerobic 
treat.ent process. 

Vector attract Ion is tho character i.Uc of .evag' sludge 
that attract. rodent., flies, .o~uU!o., or other or94n111_ 
capable 01 transporting infectioUS ag.ntJ.~ 

Volatile soUda is the a.ount of the total solid. In Bovage 
slud9. lost when the .ewago .ludge i. co.bu.ted at 550 
degree. Cel.lu. in, the pr •• ence. of exce •• air.' 

Wet olectrostAtic pr.cJpltator i. an air pollution control 
device that Ullell botb electrical force. and vater to reaove 
pollutant. In the exit. 9a. troM a .awaga sludge incinar.ator 
stac;k. 

Wet scrubber Is an air pollution control device that uses 
wator to reliove pollutante in the exit 9as fro.' a 118wage 
sludg_ Im;:lnei:ator .tack. " . 

THE COMMONLY USED ABBREVIATIONS ME LIS'1'ED BELOW. 

600 

CBOO 

Fiva-day biochellical oxygen 
d •• and unla •• otherwi._ 
.pacified 

Carbonaceous" BOD 

(9/1/9) )2 
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(".!i. 

Chi", in .. 

('I, 

TIl(" 

TIM 

Coli lUI rn 

('oil/(llm. r",',11 

Colitnlm, ~rl)tttl 

("11111., (nmt jnllou:.) 

H/,I.lY " .. H l/d.,y 

[II) 

k<,/<I··y 

Ih"I<I •• y 

'"," I 

"" fI 

H'~l' 

• ~f I .1 1'1 l J 

I'AIIT II 

Chcrn I ca 1 oxyqcn demand 

Cubic feet pe .. second 

Total residual chlorine 

Total residulill chlorIne which 
, •• cOllblnatlon of' free 
avall.bl. chlorine (fAC, see 
b40tow) and COMbined chlorine 
(chlor •• tnes, etc.) 

Total realdual chlorine In 
IOlIrlne waters where halogen 
cOOlpounde are present fAC f. N' 
available chlorine (3queo .. " 
lOolec,,1111" chlorine, 
hypochlorous acid. a .. d 
hypochlorite Ion) 

Total Cecal col iCon .. bllctcri .. 

Total colHon. bacterla 

Continuous recordln9 o( th", 
paraooeter belnq .. onitored, 
i.e.: flow, tcmpcrdlure. pl!. 
elc. 

Cubic "eters per Day 

Olssolved OXY9"n 

K i IO'lr"ms ,,("I' n .. y 

Pounds 1><'" .My 

Hi 11 i<Jrdm(:» 1"'1 I.i I ~'r 

Hill i I it"r(",} per I.iter 

Hillion Gallons pCI' Vay 

Nltroqen 

Total tI 

11II,-H 

NO)-H 

HOl-tI 

HO)-HOl 

Tim 

Oi I L ..... ·MiC 

pen 

I'll 

SurtcH:lo1nt 

TChlp. °c 

Temp. of 

Toe 

Total P 

TSS or NI'R 

Turb. or Turbidity 

uq{1 

,'1/1/9)) H 

l'AItT II 

Tot"l nltroqen 

baonla nitrogen •• nitrogen 

Nitrate nitrO<Jen •• nltrogen 

HH:dte nltr0gen •• nltrOfjlen 

Co.blned nitr .. t. and nitrite 
nltrO<;Jen III. nitrogen . 

Total Kjeldahl nltroqen as 
nltrO<;J<.n 

freon extnlctable .ater 1,,1 

I'olychlodnated biphenyl 

A .caaure ot the hydrogen 10n 
concentrAtion. ".e ...... r. 'o( 
ftlJcallnlty ot iii liquid or 
solid .. Aterlal. 

Sur (ace-act 1 Ve "gent 

Te"perature in degrees 
Cent19rade 

Teaperature In degrees 
I'Abrenhelt 

Tota 1 org"nic carbon 

Tot"l phosphorus 

Total suspended solids or 
total nonfilterable residUE' 

TurbIdity .... asured by thc 
Nephelo .. etric Hathod (NTU) 

Hi<::roqra .. s per 1 iter 
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1.11.'1' 

(",1101:1' 

11'110/.., 

1.,"'>0 

llil 

PAnT II 

"Whol'; £ft.luent "oxlcity" 11;, 
the total effect ot an 
effluent ."asured directly 
with" toxicity test. 

"Chronic (Long-terRI £)(posu\-e 
Tost)-No Observed Effect 
Concentration". The hiqhest 
t •• ted concentrat ion ot an 
attlu"nt or a tal( ieMlt at 
whIch no adverse effects iHe 
obaarved on the a'luatic test 
or9"n1 ••• at a speelf ic Urn" 
ot obsarvat Ion. 

"Acute (Short-term Exposure 
Test) -No Observed Ef feel 
Concentration". See C-1I0£C 
deC inH:.lon. 

I.e-50 1$ the concentration 01 
a sa.pl" that causes ,"ortallty 
ot SOl ot the test population 
at a spoclt Ie ti ... 01 
observation. Tho LC-50 • J 00\ 
is denned as " sa.ple 01 
un.Jilute"d effluent. 

2.olle of Initial Oilution Ine"ns 
the region of Initial Inilc!n'l 
,;urrounlHll9 Of' adjacent to the 
Imd of thp. ouH.\lI pipe 01 
diffUser port·s, 
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C()M.\!!SSIO·,£.t::S 
JOHS F. BR/DGf.,;. Cr.".", ... 
CH.~RLLS E. S.<F_" I' 
JOHX C. COU/.I!. P. £ 
DELlIERT F. DO;' .... Ise 
Rl'SSEU Dt·.IIAI! 
HERBERT .... flSCi!EF 
IIICH .• RD M FLI~'''' 
"1U1!l1l F. loJP .• OE 
.M.\lES J. PAGE 
1I:.t1;\'E L. P.1.n:.~:'l·D! 
IMI'ID G: 5COIT I 

"lWAN 1. W.4L,4.C'£ .. '! D .. '\f.P.H 

m;ctllv W-D, C. C. 

MAY 171985 

e.BABROOx: STATION 

May 13 .198.5 

Hr. Edward K· •. McSweeney, ChieF 
Water Qua lity Branch 
U~~ ; Etfiij r.o~i1iiintal:P"'t.i:tl~lr·Ag~lIcS' 
. JohnF. Kenn~dy. Federal :'I;I!I~ lcling 
Boston; Massac:hus:e~ts 0220~ .. 

,.nE~HON: Stephen J •. Silva 

" \. ,. 
'·.lJ<'" / J j,' I,' .It'! r 

SUBJECT: Certification of NPDES Pemilio Public. Servi!:e Company of New 
Hampshire, Hew 'HampsMreYankee Division, Seabrook Station 
(NH 0020338) 

Dea.r Mr. McSweeney: 

By. letter dated 'February 28, 1985 state certification was requested for 
.the HPDES permit· whit.1I ·EPA proposes· to issue to Public Service Company of New 
Hampstiire, New HampShi~e Yankee Dhi.sion •. Seabrook ;Station ... 

At its reguiarmeet1ng -on !:lay B. 1985, the COlMlission unanimously voted 
to certify t:he proposed NPOES permit as provided for b~'Section 401 (a)(1) of 
P.L. 95-217:underthe condition that the following items be included as part 
of sai-d. certification: 

i. that there be ~~ chior1nat~on Of the Circulating water flow 
. during the thermal backflush1ng procedure; and, 

2. that the total residual chlorine or oxidant (TRO) be measured 
at the discharge transition structure. 
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Mr. [dh'ard K. McSweeney. Chid 
May 13, 1985 
Page 2. 

The Commission also adopted the proposed NPOES permit, together with the 
conditions of certification, 'as a ,State permit, issued pursuant to RSA 149:8, ql (Supp.). 

WAH/RANivr' 
. /cc:"~r';'john DeVincent1s,"D'Irector 
V " Eng'in'eerfng' 8. Lit::ens1ng' , 

Public Service Company of New Hampshire 
, New, HampShire Yankee DiviSion 

Sincerely, 

/7~e+i~.;.. 
William A. Hea,ly, .lE. 
Executive Director 
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FPL. 
Seabrook Station 

U.S. Fish and Wildlife Service 
New Hampshire Field Office 
Endangered Species Program 
70 Commercial Street, Suite 300 
Concord, NH 03301 

Attn: Anthony Tur 

Seabrook Station 

FPl Energy Seabrook Station 
P.O. Box 300 
Seabrook, NH 03874 
(603) 773-7000 

April 13, 2009 

SBK-L-09049 

Request for Information on Threatened or Endangered Species 

FPL Energy Seabrook, LLC (FPL Energy Seabrook), the owner of a controlling interest in and 
the operator of Seabrook Station plans to apply to the U.S. Nuclear Regulatory Commission 
(NRC) for renewal of the Operating License for 20 years beyond the current expiration date. 
The current NRC Operating License for Seabrook Station expires at midnight on March 15, 
2030. FPL Energy Seabrook plans to submit its application to the NRC in the second quarter of 
2010. 

FPL Energy Seabrook is contacting the U.S. Fish and Wildlife Service in order to obtain input 
regarding issues that may need to be addressed in the Seabrook Station license renewal 
enviromnentai reports, and to help identify any infonnation that v.;ould be helpful to expedite 
consultation with the NRC in the future, if necessary. 

The NRC requires that the license renewal application for Seabrook Station include 
environJnental reports describing potential environmental impacts from refurbishment necessary 
for license renewal and from continued operations of the site and its associated transmission 
comdors during the renewal term. Transmission corridors from Seabrook Station extend into 
Massachusetts. One of these potential environmental impacts would be the potential effect 
caused by activities specifically related to license renewal on threatened or endangered species 
located on the Seabrook Station site and its immediate environs, regardless of ownership or 
control of the land. Accordingly, the NRC requires that the environmental report for each 

an fPl Group company 
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U.S. Fish and Wildlife Service 
Page 2 

license renewal application assess such a potential effect in accordance with the Endangered 
Species Act (10 CFR 51.53). Later, during its review of the proposed license renewals pursuant 
to the National Environmental Policy Act (NEPA), the NRC will use that assessment to evaluate 
whether a basis exists to request consultation with your office under Section 7 of the Endangered 
Species Act. 

Seabrook Station is located in the town of Seabrook, New Hampshire on the western shore of 
Hampton Harbor, approximately two miles west of the Atlantic Ocean (Figure 1). The site is 
bounded on the north, east and south by estuarine marshlands, veined with man-made ditches 
and tidal creeks. Over 400 acres of the site property are marshland and the majority of the 
remaining upland has been developed as part of the station. The upland component is generally 
low quality for wildlife and is not an important natural resource area. 

Three transmission lines operating at 345 kV were constructed to deliver Seabrook Station's 
electrical output to the New England 345 kV transmission grid (Figure 2). These lines run 
through a variety of common natural and man-influenced habitats in New Hampshire and 
Massachusetts. These transmission corridors are considered by the NRC to be within the scope 
of its environmental reviews for the Seabrook license renewal. These transmission corridors are 
owned and maintained by Public Service Company of New Hampshire (PSNH) and National 
Grid (NGRID). The first line runs north 17 miles (27.4 krn) from Seabrook Station to Newington 
Station, located in Newington, NH. Immediately north of Seabrook Station, this line crosses the 
salt marsh on a previously existing rail bed, generally following the I-95 corridor thereafter. A 
second line runs east then south for approximately 30 miles (47.9 krn) to the Scobie Pond 
Substation in Londonderry, NH. A third line extends approximately 39 miles (63.2 km) south 
and southwest from Seabrook Station to the Tewksbury Substation, in Tewksbury, MA. 

Based on a review of information available on the New Hampshire Natural Heritage Program 
website (town records of rare species and natural communities), information provided by the 
Massachusetts Natural heritage and Endangered Species Program, and previous on-site surveys, 
FPL Energy Seabrook believes that no federal or state-listed threatened or endangered plant or 
animal species resides on the Seabrook Station site. However, some state-listed threatened 
terrestrial animal species have potential to occur within Rockingham County and the counties 
crossed by the transmission corridors (see Table 1), and these species may occasionally migrate 
through the sites. Also, AtlfuJtic Sturgeon, Shortnose Sturgeon a.l1d five species of federally-
listed sea turtles may occur offshore in the Atlantic Ocean near the Seabrook Station site. FPL 
Energy Seabrook is contacting the National Oceanic and Atmospheric Administration - National 
Marine Fisheries Service regarding these marine species. 

Seabrook Station has a once-through heat dissipation system that withdraws water from the 
western Gulf of Maine through three offshore, submerged intake structures located 
approximately 1.3 miles (2.1 km) offshore in about 60 feet (18.3 m) of water (Figure 3). The 
truee intake structures are approximately 110 feet (33.5 m) apart and each has a 9-10 foot (2.7-
3.0 m) inside diameter vertical intake shaft. A submerged concrete structure is mounted on the 
top of each structure to minimize fish entrapment by reducing the intake velocity to 0.5 ft per 
second. These intakes were modified in 1999 with additional vertical bars to prevent the intake 
of Marine Mammals. 
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A single Atlantic sturgeon was captured near Seabrook prior to 1987, during site gill-net 
monitoring. 

Although five sea turtle species could occur in this portion of the Atlantic, none have been 
reported near Seabrook or its intake/discharge structures nor are they likely to be entrapped at the 
intakes given the low intake and the presence of vertical bars on the intake structure. 

FPL Energy Seabrook does not expect Seabrook Station operation during the license renewal 
term (an additional 20 years) to adversely affect threatened or endangered species at the station 
site, the immediate environs, or the transmission line corridors because license renewal will not 
alter existing operations. No expansion of existing facilities is planned, and no structural 
modifications or other refurbishments have been identified that are necessary to support license 
renewal. Public Service Company of New Hampshire and National Grid have established 
management procedures for transmission lines that involve minimal disturbance of land, 
wetlands, and streams and are unlikely to adversely affect any threatened or endangered species. 

After review of the information provided in this letter, FPL Energy Seabrook would appreciate a 
letter detailing any concerns the U.S. Fish and Wildlife Service may have about any listed 
species or critical habitat in the area of the Seabrook Station site and the associated transmission 
corridors, or alternatively, confirming our conclusion that operation of Seabrook over the license 
renewal terms would have no effect on any threatened or endangered species. FPL Energy 
Seabrook will include copies of this letter and your response in the environmental reports that 
will be submitted to the NRC as part of the Seabrook Station license renewal application. Letters 
detailing any concerns would be appreciated by June 30, 2009 to support the current submittal 
schedule. 

If you have any questions regarding this information, please contact me, at (603) 773-7745. 
Thank you in advance for your assistance. 

Enclosure: Figure 1 - Location of Seabrook Station 

Sincerely yours, 

lvf;tjJcJ?/~/t 
MichaelO'KeefY 
Licensing Manager 

Figure 2 - Transmission lines associated with Seabrook 

Figure 3 - Diagram of Intake and Discharge Systems 
Table 1 - Endangered and Threatened Species Recorded in Rockingham County 

and Counties Crossed by Transmission Lines 
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Table 1.  Endangered and Threatened Species Recorded in Rockingham 
County and Counties* Crossed by Transmission Lines. 
 

Species Common Name 
Federal 
Status** 

State 
Status** 

Birds    
Charadrius melodus Piping plover T NHE, 
Falco peregrinus Peregrine falcon - NHT 
Haliaeetus leucocephalus Bald eagle - NHT 
Sterna dougallii Roseate tern E NHE, MAE 
Vermivora chrysoptera Golden-winged warbler - MAE 
Fish    
Acipenser brevirostrum Shortnose sturgeon E NHE, MAE 
Acipenser oxyrynchus Atlantic sturgeon C MAE 
Mammals    
Sylvilagus transitionalis New England cottontail C NHE 
Plants    
Aristida purpurascens Purple needlegrass - MAT 
Carex bullata Inflated sedge - NHE 
Carex striata var. brevis Walter's sedge - NHE 
Carex trichocarpa Hairy-fruited edge - NHE 
Celtis occidentalis Hackberry - NHT 
Cyperus engelmannii Engelmann's Umbrella-sedge - MAT 
Gaylussacia dumosa Dwarf huckleberry - NHT 
Gentianopsis crinita Fringed gentian - NHT 
Hottonia inflata Featherfoil - NHE 
Houstonia longifolia Long-leaved bluets - NHE 
Hypoxis hirsuta Hairy stargrass - NHE 
Iris prismatica Slender blue flag - NHT 
Isotria meleoloides Small-whorled pogonia T  
Lespedeza virginica Slender bush-clover - NHE 
Liatris scariosa var. novae-angliae Northern blazing star - NHE 
Prunus americana American plum - NHE 
Platanthera flava var. herbiola Pale green orchid - NHT 
Sparganium eurycarpum Large bur-reed - NHT 
Sporobolus cryptandrus Sand dropseed - NHT 
Triosteum aurantiacum Orange horse-gentian - NHE 
Viola pedata Bird's-foot violet - NHT 
Reptiles    
Caretta caretta Loggerhead sea turtle T MAT 
Chelonia mydas Green sea turtle T MAT 
Clemmys guttata Spotted turtle - NHT 
Coluber constrictor Black racer - NHT 
Dermochelys coriacea Leatherback sea turtle E MAE 
Emydoidea blandingii Blanding’s turtle - NHE, MAE 
Eretmochelys imbricata Hawksbill sea turtle E MAE 
Heterodon platyhinos Eastern hognose snake - NHE 
Lepidochelys kempii Kemp’s ridley sea turtle E MAE 
  
*Essex and Middlesex Counties in Massachusetts. 
**Status: E=federal endangered, T=federal threatened, C=federal candidate, 
MAE=Massachusetts endangered, MAT=Massachusetts threatened, NHE= 
New Hampshire endangered, NHT=New Hampshire threatened, and “-“=  
Not listed. 
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MAY 19 

M.D. O'Keefe 

Michael O'Keefe 

United States Department of the Interior 

FISH AND WlLDLIFE SERVICE 
New England Field Office 

70 Commercial Street, Suite 300 
Concord, New Hampshire 03301-5087 

http://www.fws.gov/northeastlnewenglandfieldoffice 

C {jrl C IIGh-Q 
Q~,A.q 

hl-€ 
FPL Energy Seabrook Station 
P.O. Box 300 

«'1Mb 

Seabrook, NH 03874 

Dear Mr. O'Keefe: 

May 15,2009 

This responds to your recent correspondence requesting information on the presence of federally-
listed andlor proposed endangered or threatened species in relation to the Seabrook Station (Station) 
in Seabrook, New Hampshire. FPL Energy Seabrook Station plans to apply to the Nuclear 
Regulatory Commission for renewal of the Operating License for 20 years beyond the current 
expiration date of March 15,2030. 

No federally-listed or proposed, threatened or endangered species or critical habitat under the 
jurisdiction ofthe U.S. Fish and Wildlife Service are known to occur in the project areas. However, 
the federally-threatened piping plover (Charadrius melodus) is known to nest on the coastal beaches 
located approximately 1.8 miles east of the Station. This office is not aware of any impacts to the 
piping plover that could be attributed to the operation of the Station. In addition, the federally-
endangered roseate tern (Sterna dougallii) is known to occur in the coastal waters of New Hampshire 
and is likely to be found in the vicinity of the cooling water intake and discharge structures. Because 
these structures are located approximately 1.3 miles offshore in about 60 feet of water, no effects to 
the roseate tern or its habitat are known or anticipated. Preparation of a Biological Assessment or 
further consultation with us under Section 7 of the Endangered Species Act is not required. 

While there are no occurrences of federally-listed species in the project area, the New England 
cottontail (Sylvilagus transitionalis) is known to occur in the Towns of Derry and Londonderry, New 
Hampshire. Furthermore, our records indicate that the New England cottontail has been recorded at 
a site just east of the Scobie Pond substation in Derry, New Hampshire. The U.S. Fish and Wildlife 
Service announced the New England cottontail as a Candidate Species for listing on September 12, 
2006 in the Federal Register (50 CPR part 17). While the New England cottontail remains an 
official candidate species, there is currently no legal federal obligation to avoid affecting the habitat 
of the species. However, the New England cottontail is state-listed as an endangered species by the 
New Hampshire Department of Fish and Game (NHDF&G), and we suggest that you contact the 
NHDF&G for further guidance. 
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Michael O'Keefe 
May 15, 2009 

2 

l'~ew England cottontails are considered habitat specialists, insofar as they are dependent on early-
successional habitats typically described as thickets. In addition to New England cottontails 
demonstrating a strong affinity for heavy cover, they are also reluctant to stray from it (>5 m). 
Habitats of this type are typically associated with beaver flowage wetlands, idle agricultural lands, 
power line corridors, railroad right-of-ways, and patches of regenerating forests. In contrast, eastern 
cottontails (which can often be found living with New England cottontails) appear to have relatively 
generalized habitat requirements and can often be found in residential-type habitats, such as private 
lawns, golf courses, and active agriculture areas. 

Vegetation management along utility right-of-ways has a significant impact on the New England 
cottontail. In fact, there is strong evidence that take of New England cottontails has occurred as a 
result of powerline right-of-way management. Long-term management that converts scrub-sluub 
corridors into herbaceous covers serves to eliminate habitat and hinder dispersal, while short-term 
management of sluubs serves as a temporary impact to habitat. These short-term impacts to sluub 
vegetation are necessary to ensure that successional forces do not proceed to the point where habitat 
is no longer suitable for the New England cottontail. Given the conservation status ofthis species, a 
full federal listing in the future is probable. As such, it may be beneficial to begin a discussion about 
how your company could manage habitat for this species. 

This concludes our review oflisted species and critical habitat in the project locations and environs 
referenced above. No further Endangered Species Act coordination of this type is necessary for a 
period of one year from the date of this letter, unless additional information on listed or proposed 
species becomes available. 

In order to curtail the need to contact this office in the future for updated lists of federally-listed or 
proposed threatened or endangered species and critical habitats, please visit the Endangered Species 
Consultation page on the New England Field Office's website: 

www.fws.gov!northeastinewenglandfieldofficelEndangeredSpec-Consultation.htm 

In addition, there is a link to procedures that may allow you to conclude ifhabitat for a listed species 
is present in the project arca. If no habitat exists, then no federally-listed species are present in the 
project area and there is no need to contact us for further consultation. If the above conclusion 
cannot be reached, further consultation with this office is advised. Information describing the nature 
and location of the proposed activity that should be provided to us for further informal consultation 
can be found at the above-referenced site. 
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Michael O'Keefe 
May 15, 2009 

Thank you for your coordination. Please contact Anthony Tur at 603-223-2541 to discuss 
management of the transmission corridors and their impacts to the New England cottontail, or if we 
can be of further assistance. 

Sincerely yours, 

Eric L. Derleth 
Acting Supervisor 
New England Field Office 
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FPL 
Seabrook Station 

National Marine Fisheries Service 
Protected Resources Division 
One Blackburn Drive 
Gloucester, MA 01930 

Attn: Mary Colligan 
Assistant Regional Administrator 

Seabrook Station 

FPL Energy Seabrook Station 
P.O. Box 300 
Seabrook. NH 03874 
(603) 773-7000 

April 14,2009 

SBK-L-09048 

Request for Information on Threatened or Endangered Species 

FPL Energy Seabrook, LLC (FPL Energy Seabrook), the owner of a controlling interest in and 
the operator of Seabrook Station plans to apply to the U.S. Nuclear Regulatory Commission 
(NRC) for renewal of the Operating License for 20 years beyond the current expiration date. 
The current NRC Operating License for Seabrook Station expires at midnight on March 15, 
2030. FPL Energy Seabrook plans to submit its application to the NRC in the second quarter of 
2010. 

FPL Energy Seabrook is contacting the New National Marine Fisheries Service in order to obtain 
input regarding issues that may need to be addressed in the Seabrook Station license renewal 
environmental reports, and to help identify any information that would be helpful to expedite 
consultation with the NRC in the future, if necessary. 

The NRC requires that the license renewal application for Seabrook Station include 
environmental reports describing potential environmental impacts from refurbishment necessary 
for license renewal and from continued operations of the site and its associated transmission 
corridors during the renewal term. Transmission corridors from Seabrook extend into 
Massachusetts. One of these potential environmental impacts would be the potential effect 
caused by activities specifically related to license renewal on threatened or endangered species 
located on the Seabrook Station site and its immediate environs, regardless of ownership or 
control of the land. Accordingly, the NRC requires that the environmental report for each 
license renewal application assess such a potential effect in accordance with the Endangered 
Species Act (10 CFR 51.53). Later, during its review of the proposed license renewals pursuant 

an FPl Group company 
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to the National Environmental Policy Act (NEPA), the NRC will use that assessment to evaluate 
whether a basis exists to request consultation with your office under Section 7 of the Endangered 
Species Act. 

Seabrook Station is located within Rockingham COlmty, in the town of Seabrook, New 
Hampshire on the western shore of Hampton Harbor, approximately two miles west of the 
Atlantic Ocean (Figure 1). The site is bounded on the north, east and south by estuarine 
marshlands, veined with man-made ditches and tidal creeks. Over 400 acres ofthe site property 
are marshland and the majority of the remaining upland has been developed as part of the station. 
The upland component is generally low quality for wildlife and is not an important natural 
resource area. 

Three transmission lines operating at 345 kV were constructed to deliver Seabrook Station's 
electrical output to the New England 345 l\:V transmission grid (Figure 2). These lines flU1 

through a variety of common natural and man-influenced habitats in New Hampshire and 
Massachusetts. These transmission corridors are considered by the NRC to be within the scope 
of its environmental reviews for the Seabrook license renewal. These transmission corridors are 
owned and maintained by Public Service Company of New Hampshire (PSNH) and National 
Grid (NGRID). The first line flU1S north 17 miles (27.4 km) from Seabrook Station to Newington 
Station, located in Newington, NH. Immediately north of Seabrook Station, this line crosses the 
salt marsh on a previously existing rail bed, generally following the 1-95 corridor thereafter. A 
second line runs west then south for approximately 30 miles (47.9 km) to the Scobie Pond 
Substation in Londonderry, NH. A third line extends approximately 39 miles (63.2 km) south 
and southwest from Seabrook Station to the Tewksbury Substation, in Tewksbury, MA. 

Based on a review of information available on the New Hampshire Natural Heritage Program 
website (town records of rare species and natural communities), information provided by the 
Massachusetts Natural heritage and Endangered Species Program, and previous on-site surveys, 
FPL Energy Seabrook believes that no federal or state-listed threatened or endangered plant or 
animal species resides on the Seabrook Station site. However, some state-listed threatened 
terrestrial animal species have potential to occur within Rockingham County and the cOlmties 
crossed by the transmission corridors (see Table 1), and these species may occasionally migrate 
through the sites. Also, Atlantic Sturgeon, Shortnose Sturgeon and five species of federally-
listed sea turtles may occur offshore in the Atlantic Ocean near the Seabrook Station site. 

Seabrook Station has a once-through heat dissipation system that withdraws water from the 
western Gulf of Maine through three offshore, submerged intake structures located 
approximately 1.3 miles (2.1 kIn) offshore in about 60 feet (18.3 m) of "vater (Figure 3)., The 
three intake structures are approximately 110 feet (33.5 m) apart and each has a 9-10 foot (2.7-
3.0 m) inside diameter vertical intake shaft. A submerged concrete structure is mOlmted on the 
top of each structure to minimize fish entrapment by reducing the intake velocity to 0.5 ft per 
second. These intakes W'efe lnodified in 1999 with additional vertical bars to prevent the intak:e 
of marine mammals. 
A single Atlantic sturgeon was captured near Seabrook prior to 1987, during site gill-net 
monitoring. 
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Although five sea turtle species could occur in this portion of the Atlantic, none have been 
reported near Seabrook or its intake/discharge structures nor are they likely to be entrapped at the 
intakes given the low intake rates and the presence of vertical bars on the intake structure. 

FPL Energy Seabrook does not expect Seabrook Station operation during the license renewal 
term (an additional 20 years) to adversely affect threatened or endangered species at the station 
site, the immediate environs, or the transmission line corridors because license renewal will not 
alter existing operations. No expansion of existing facilities is planned, and no structural 
modifications or other refurbishments have been identified that are necessary to support license 
renewal. Public Service Company of New Hampshire and National Grid have established 
management procedures for transmission lines that involve minimal disturbance of land, 
wetlands, and streams and are unlikely to adversely affect any threatened or endangered species. 

After review of the information provided in this letter, FPL Energy Seabrook would appreciate a 
letter detailing any concerns the National Marine Fisheries Service may have about any listed 
species or critical habitat in the area of the Seabrook Station site and the associated transmission 
corridors, or alternatively, confirming our conclusion that operation of Seabrook over the license 
renewal terms would have no effect on any threatened or endangered species. FPL Energy 
Seabrook will include copies of this letter and your response in the environmental reports that 
will be submitted to the NRC as part of the Seabrook Station license renewal application. Letters 
detailing any concerns would be appreciated by June 30, 2009 to support the current submittal 
schedule. 

If you have any questions regarding this information, please contact me, at (603) 773-7745. 
Thank you in advance for your assistance. 

Enclosure: Figure 1 - Location of Seabrook Station 

Sincerely yours, 

11J!J!6 fLy{ 
Michael O'Keefe 
Licensing Manager 

Figure 2 Transmission lines associated with Seabrook 

Figure 3 - Diagram of Intake and Discharge Systems 

Table 1 - Endangered and Threatened Species Recorded in Rockingham County 
and Counties Crossed by Transmission Lines 
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 Table 1.  Endangered and Threatened Species Recorded in Rockingham 
County and Counties* Crossed by Transmission Lines. 
 

Species Common Name 
Federal 
Status** 

State 
Status** 

Birds    
Charadrius melodus Piping plover T NHE, 
Falco peregrinus Peregrine falcon - NHT 
Haliaeetus leucocephalus Bald eagle - NHT 
Sterna dougallii Roseate tern E NHE, MAE 
Vermivora chrysoptera Golden-winged warbler - MAE 
Fish    
Acipenser brevirostrum Shortnose sturgeon E NHE, MAE 
Acipenser oxyrynchus Atlantic sturgeon C MAE 
Mammals    
Sylvilagus transitionalis New England cottontail C NHE 
Plants    
Aristida purpurascens Purple needlegrass - MAT 
Carex bullata Inflated sedge - NHE 
Carex striata var. brevis Walter's sedge - NHE 
Carex trichocarpa Hairy-fruited edge - NHE 
Celtis occidentalis Hackberry - NHT 
Cyperus engelmannii Engelmann's Umbrella-sedge - MAT 
Gaylussacia dumosa Dwarf huckleberry - NHT 
Gentianopsis crinita Fringed gentian - NHT 
Hottonia inflata Featherfoil - NHE 
Houstonia longifolia Long-leaved bluets - NHE 
Hypoxis hirsuta Hairy stargrass - NHE 
Iris prismatica Slender blue flag - NHT 
Isotria meleoloides Small-whorled pogonia T  
Lespedeza virginica Slender bush-clover - NHE 
Liatris scariosa var. novae-angliae Northern blazing star - NHE 
Prunus americana American plum - NHE 
Platanthera flava var. herbiola Pale green orchid - NHT 
Sparganium eurycarpum Large bur-reed - NHT 
Sporobolus cryptandrus Sand dropseed - NHT 
Triosteum aurantiacum Orange horse-gentian - NHE 
Viola pedata Bird's-foot violet - NHT 
Reptiles    
Caretta caretta Loggerhead sea turtle T MAT 
Chelonia mydas Green sea turtle T MAT 
Clemmys guttata Spotted turtle - NHT 
Coluber constrictor Black racer - NHT 
Dermochelys coriacea Leatherback sea turtle E MAE 
Emydoidea blandingii Blanding’s turtle - NHE, MAE 
Eretmochelys imbricata Hawksbill sea turtle E MAE 
Heterodon platyhinos Eastern hognose snake - NHE 
Lepidochelys kempii Kemp’s ridley sea turtle E MAE 
  
*Essex and Middlesex Counties in Massachusetts. 
**Status: E=federal endangered, T=federal threatened, C=federal candidate, 
MAE=Massachusetts endangered, MAT=Massachusetts threatened, NHE= 
New Hampshire endangered, NHT=New Hampshire threatened, and “-“=  
Not listed. 
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FPL 
Seabrook Station 

FPl Energv Seabrook Station 
P.O. Box 300 
Seabrook. NH 03874 
(603) 773-7000 

April 13, 2009 

SBK-L-09047 

New Hampshire Department of Resources and Economic Development 
Division of Forests and Lands 
New Hampshire Natural Heritage Bureau 
172 Pembroke Road 
P.O. Box 1856 
Concord, NH 03301-1856 

Attn: Melissa Coppola 
Environmental Infonnation Specialist 

Seabrook Station 
Request for Infonnation on Threatened or Endangered Species 

FPL Energy Seabrook, LLC (FPL Energy Seabrook), the owner of a controlling interest in and 
the operator of Seabrook Station plans to apply to the U.S. Nuclear Regulatory Commission 
(NRC) for renewal of the Operating License for 20 years beyond the current expiration date. 
The current NRC Operating License for Seabrook Station expires at midnight on March 15, 
2030. FPL Energy Seabrook plans to submit its application to the NRC in the second quarter of 
2010. 

FPL Energy Seabrook is contacting the New Hampshire Natural Heritage Bureau in order to 
obtain input regarding issues that may need to be addressed in the Seabrook Station license 
renewal environmental reports, and to help identify any infonnation that would be helpful to 
expedite consultation \vith the 1'-JRC in the future, if necessary. 

The NRC requires that the license renewal application for Seabrook Station include 
environmental reports describing potential environmental impacts from refurbishment necessary 
for license renewal and from continued operations of the site al1d its associated transmission 
corridors during the renewal tenn. One of these potential environmental impacts would be the 
potential effect caused by activities specifically related to license renewal on threatened or 
endangered species located on the Seabrook Station site and its immediate environs, regardless 

an FPl Group company 
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N.H. Department of Resources and Economic Development 
Page 2 

of ownership or control of the land. Accordingly, the NRC requires that the environmental 
report for each license renewal application assess such a potential effect in accordance with the 
Endangered Species Act (10 CFR 51.53). Later, during its review of the proposed license 
renewals pursuant to the National Environmental Policy Act (NEPA) , the NRC will use that 
assessment to evaluate whether a basis exists to request consultation with your office under 
Section 7 of the Endangered Species Act. 

Seabrook Station is located in the town of Seabrook, New Hampshire on the western shore of 
Hampton Harbor, approximately two miles west of the Atlantic Ocean (Figure I). The site is 
bounded on the north, east and south by estuarine marshlands, veined with man-made ditches 
and tidal creeks. Over 400 acres of the site property are marshland and the majority ofthe 
remaining upland has been developed as part of the station. The upland component is generally 
low quality for wildlife and is not an important natural resource area. 

Three transmission lines operating at 345 kY were constructed to deliver Seabrook Station's 
electrical output to the New England 345 kY transmission grid (Figure 2). These lines run 
through a variety of common natural and man-influenced habitats in New Hampshire and 
Massachusetts. These transmission corridors are considered by the NRC to be within the scope 
of its environmental reviews for the Seabrook license renewal. These transmission corridors are 
owned and maintained by Public Service Company of New Hampshire (PSNH) and National 
Grid (NGRID). The first line runs north 17 miles (27.4 km) from Seabrook Station to Newington 
Station, located in :t'~ewington, :t.JH. Inllliediately north of Seabrook Station, this line crosses the 
salt marsh on a previously existing rail bed, generally following the 1-95 corridor thereafter. A 
second line runs west then south for approximately 30 miles (47.9 km) to the Scobie Pond 
Substation in Londonderry, NH. A third line extends approximately 39 miles (63.2 km) south 
and southwest from Seabrook Station to the Tewksbury Substation, in Tewksbury, MA. 

Based on a review of information available on the New Hampshire Natural Heritage Program 
website (town records of rare species and natural communities), FPL Energy Seabrook believes 
there are four possible federally-protected terrestrial species within Rockingham County, which 
contains the Seabrook Station site and the New Hampshire component of transmission corridors: 
New England Cottontail, Piping Plover, Roseate Tern, and Small Whorled Pogonia. Habitat for 
these species is not thought to occur at the site or along the transmission corridors, although it is 
possible that New England Cottontails may occur along portions of the corridors. Some state-
listed terrestrial animal species also have potential to occur in this county (see Table 1). Also, 
Atlantic Sturgeon, Shortnose Sturgeon, marine mammals and five species of federally-listed sea 
turtles may occur offshore in the Atlantic Ocean near the Seabrook Station site. FPL Energy 
Seabrook is contacting the National Oceanic and Atmospheric Administration - National Marine 
Fisheries Service regarding these marine species. 

Seabrook Station has a once-through heat dissipation system that withdraws water from the 
western Gulf of Maine through three offshore, submerged intake structures located 
approximately 1.3 miles (2.1 km) offshore in about 60 feet (18.3 m) of water (Figure 3). The 
three intake structures are approximately 110 feet (33.5 m) apart and each has a 9-10 foot (2.7-
3.0 m) inside diameter vertical intake shaft. A submerged concrete structure is mounted on the 
top of each structure to minimize fish entrapment by reducing the intake velocity to 0.5 ft per 
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N.H. Department of Resources and Economic Development 
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second. These intakes were modified in 1999 with additional vertical bars to prevent the intake 
of marine mammals. 

A single Atlantic Sturgeon was captured near Seabrook prior to 1987, during site gill-net 
monitoring. 

Although five sea turtle species could occur in this portion of the Atlantic, none have been 
reported near Seabrook or its intake/discharge structures nor are they likely to be entrapped at the 
intakes given the low intake rates given the low intake rates and the presence of vertical bars on 
the intake structure. 

FPL Energy Seabrook does not expect Seabrook Station operation during the license renewal 
term (an additional 20 years) to adversely affect threatened or endangered species at the station 
site, the immediate environs, or the transmission line corridors because license renewal will not 
alter existing operations. No expansion of existing facilities is planned, and no structural 
modifications or other refurbishments have been identified that are necessary to support license 
renewal. Public Service Company of New Hampshire has established management procedures 
for transmission lines within New Hampshire that involve minimal disturbance of land, wetlands, 
and streams and are unlikely to adversely affect any threatened or endangered species. 

After review of the information provided in this letter, FPL Energy Seabrook would appreciate a 
letter detailing any concerns the New Hampshire Natural Heritage Bureau may have about any 
listed species or critical habitat in the area of the Seabrook Station site and the associated 
transmission corridors, or alternatively, confirming our conclusion that operation of Seabrook 
over the license renewal terms would have no effect on any threatened or endangered species. 
FPL Energy Seabrook will include copies of this letter and your response in the environmental 
rcports that will be submitted to the NRC as part of the Seabrook license renewal application. 
Letters detailing any concerns would be appreciated by June 30, 2009 to support the current 
submittal schedule. 

If you have any questions regarding this information, please contact me, at (603) 773-7745. 
Thank you in advance for your assistance. 

Enclosure: Figure 1 - Location of Seabrook Station 

Sincerely yours, 

!tLfviLu£ 
Michael O'Keefe ( 
Licensing Manager 

Figure 2 - Tra..flsmission lines associated with Seabrook 
Figure 3- Diagram of Intake and Discharge Systems 
Table 1 - Endangered and Threatened Species Recorded in Rockingham County 

and Counties Crossed by Transmission Lines 
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Table 1.  Endangered and Threatened Species Recorded in Rockingham 
County and Counties* Crossed by Transmission Lines. 
 

Species Common Name 
Federal 
Status** 

State 
Status** 

Birds    
Charadrius melodus Piping plover T NHE, 
Falco peregrinus Peregrine falcon - NHT 
Haliaeetus leucocephalus Bald eagle - NHT 
Sterna dougallii Roseate tern E NHE, MAE 
Vermivora chrysoptera Golden-winged warbler - MAE 
Fish    
Acipenser brevirostrum Shortnose sturgeon E NHE, MAE 
Acipenser oxyrynchus Atlantic sturgeon C MAE 
Mammals    
Sylvilagus transitionalis New England cottontail C NHE 
Plants    
Aristida purpurascens Purple needlegrass - MAT 
Carex bullata Inflated sedge - NHE 
Carex striata var. brevis Walter's sedge - NHE 
Carex trichocarpa Hairy-fruited edge - NHE 
Celtis occidentalis Hackberry - NHT 
Cyperus engelmannii Engelmann's Umbrella-sedge - MAT 
Gaylussacia dumosa Dwarf huckleberry - NHT 
Gentianopsis crinita Fringed gentian - NHT 
Hottonia inflata Featherfoil - NHE 
Houstonia longifolia Long-leaved bluets - NHE 
Hypoxis hirsuta Hairy stargrass - NHE 
Iris prismatica Slender blue flag - NHT 
Isotria meleoloides Small-whorled pogonia T  
Lespedeza virginica Slender bush-clover - NHE 
Liatris scariosa var. novae-angliae Northern blazing star - NHE 
Prunus americana American plum - NHE 
Platanthera flava var. herbiola Pale green orchid - NHT 
Sparganium eurycarpum Large bur-reed - NHT 
Sporobolus cryptandrus Sand dropseed - NHT 
Triosteum aurantiacum Orange horse-gentian - NHE 
Viola pedata Bird's-foot violet - NHT 
Reptiles    
Caretta caretta Loggerhead sea turtle T MAT 
Chelonia mydas Green sea turtle T MAT 
Clemmys guttata Spotted turtle - NHT 
Coluber constrictor Black racer - NHT 
Dermochelys coriacea Leatherback sea turtle E MAE 
Emydoidea blandingii Blanding’s turtle - NHE, MAE 
Eretmochelys imbricata Hawksbill sea turtle E MAE 
Heterodon platyhinos Eastern hognose snake - NHE 
Lepidochelys kempii Kemp’s ridley sea turtle E MAE 
  
*Essex and Middlesex Counties in Massachusetts. 
**Status: E=federal endangered, T=federal threatened, C=federal candidate, 
MAE=Massachusetts endangered, MAT=Massachusetts threatened, NHE= 
New Hampshire endangered, NHT=New Hampshire threatened, and “-“=  
Not listed. 



A
ppendix E

 – E
nvironm

ental R
eport 

A
ttachm

ent C
 

S
pecial S

tatus S
pecies C

orrespondence 

S
eabrook S

tation U
nit 1 

P
age C

-26 
License R

enew
al A

pplication 

Memo 

To: Michael O'Keefe 

From: 
Date: 

Re: 

NextEra Energy Seabrook, LLC 
POBox 300 
Seabrook,~ 03874 

Melissa Coppola, NHi Natural Heritage Bureau 
3/18/2009 (valid for one year from this date) 
Review by NH Natural Heritage Bureau 
NHB File ID: NHB09-0508 
Project type: Railroads, Transmission lines, Pipelines: 

Transmission line 
cc: Kim Tuttle 

~ NH NATURAL HERITAGE BUREAU 

Town: Seabrook, Hampton, North Hampton, Greenland 
Location: powerlineROWcSeabrookStation . 

As requested, I have searched our database for.records of rare species and exemplary natUral communitie~, with the following results. 

Comments: NHBwiIl need to be cllntacted when projects occur within the ;R-O-W, This memo is for license renewal only. 

Natural Community 
Atlantic white cedar - yellow birch - pepperbush 
swamp 
Brackish marsh 
High salt marsh 
Low salt marsh 

Poor level fenlbog system 

Red maple - sensitive fern swamp' 

Department of Resources and Economic Development 
Division of Forests 2md Lands 
(603) 271-2214 fax: 271-6488 

State1 Federal Notes 
Changes to the hydrology of the wetland are the greatest threat facing the cedar 
swamp. Danuning which causes pooling for extended periods can flood and drown 
existing trees, and drainage that results in lower water le~els can lead to invasion by 
other species that can out compete -- and eventually eliminate -- Atlantic white cedar 
trees: Increased nutrient input from storrnwater runoff could also deleteriously 
impact this acidic, low-nutrient plant community. 
Level fens are stagnant, and as such are characterized by low nutrient levels, 
relatively high acidity levels, and accumulations of peat. The primary threats to this 
community are changes to its hydrology (especially that which causes pooling), 
increased nutrient input from storrnwater runoff, and sedimentation from nearby 
disturbance. 
These swamps are influenced by groundwater seepage and springs which moderate 
water fluctuations and maintain conditions favorable for the accumulation of organic 
matter .. The primary: .threats are changes to the hydrology of the wetland complex, 
particularly raising or lowering the water levels, and increased nutrient and pollut~mt 
input carried in by storrnwater runoff. 

DRED/NHB 
PO Box 1856 

Concord NH 03302-1856 
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Memo 

Salinelbrackish intertidal flat 
Salinelbrackish subtidal channellbay bottom 

Swamp white oak floodplain forest 
Temperate minor river floodplain system" 

Tidal creek bottom 

Plant species 
Dwarf Glasswort (Salicornia bigelovii)* 
Woody Glasswort (Sarcocornia perennis) 

Tall Wormwood (Artemisia camp"stris ssp. 
caudata) 

Vertebrate species 
Common Tern (Sterna hirundo)* 
Golden-winged Warbler (Vermivora chrysoptera)* 
Osprey (Pandion haliaetus) 
Redfm Pickerel (Esox americanus americanus) 
Spotted Turtle (Clemmys guttata) 
Vesper Sparrow (Pooecetes gramineus) 

@ NH NATURAL HERITAGE BUREAU 

Threats to these communities are primarily alterations to the hydrology of the wetland 
(such as ditching or tidal restrictions that might affect the sheet flow of tidal waters 
across the intertidal flat) and increased input of nutrients and pollutants in storm 
runoff. 
Threats are primarily changes to the hydrology of the river, land conversion and 
fragmentation,. introduction of invasive species', and increased input of nutrients arid 
pollutants, 
Threats to these communities are primarily alterations to water level or flow regimes, 
and increased input of nutrients and pollutants in storm runoff. 

State l Federal Notes 
E Threats are primarily alterations to the hydrology of the wetland, such as ditching or 
E tidal restrictions that might affect the sheet flow of tidal 'Yaters across the intertidal 

flat, activities that eliminate plants, and increased input of nutrients and pollutants in 
storm runoff, .' . 

T This species grows in dry dune systems and is sensitive todisturbances that eliminate 
its habitat or disturb thenatural dynamics of the dune area. 

Statel Federal Notes 
T Contactthe NH Fish & Game Dept (see below). 

Contact the NH Fish & Game Dept (see below). 
Contact th~ NH Fish & Gamepept (see below). 
Contactthe NH Fish & Game Dept (see below). 
Contactthe NH Fish & Game Dept (see below). 
Contact the NH Fish & Game Dept (see below). 

'Codes: "E" = Endang,ered, "T" = Threatened, "--" = an exemplary natural community, or a rare species tracked by NH Natural Heritage that has not yet been added to the offic:ial 
state list. An asterisk (*) indicates that the mostrecent report for that occurrence was more than 20 years ago. 

Contact/or all animal reviews: Kim Tuttle, NH F&G, (603) 271-6544. 

A negative result (no record in our database) does not mean that a sensitive species is not present. Our data can only tell you of known occurrences, based on 
information gathered by qualified biologists and reported to ouroffice. However, many areas have never been surveyed, or have only been surveyed for certain 
species. For some purposes, including legal requirements for state wetland permits, .. the factthat no species of concern are known to be present is sufficient. 
However, an on-site survey would provide better information on what species al1d communities are indeed present. 

Department of Resources and Economic Development 
Division of Forests and Lands 
(603) 271-2214 fa~: 271-6488 

DREDtNHB 
PO Box 1856 

Concord NH 03302-1856 
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@ NH NATURAL HERITAGE BUREAU 

Known locations of rare species and exemplC1ry natural communities 
INote: Mapped locations are not always. exact. Occurrences that are not in the vicinity of the project are not shown. 

0.5 0.5 1 Miles 
iiiiiil 

1:35000 Valid for one year from this date: 16 Mar2009 
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/-... , f:l.fj} NH NATURAL HERITAGE BUREAU 

Known locations of rare species and exemplary natural communities 
Note: Mapped locations are not ,always exact Occurrences that are not in the vicinity of the project are not shown. 

0.500.51 Miles 
I5I!5i 

1:250000 

Saline/brackish intertidal flat 
Tidal creek bottom 
Saline/brackish subtidal channelilJay bottom 

-Historical record 

Valid for one year from this date: 18 Mar2009 
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NHB09-0508 EOCODE: CPOOOOOI66*OOI *NH 

New Hampshire Natural Heritage Bureau - Community Record 

Atlantic white cedar - yellow birch - pepperbush swamp 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 

Couservation Status 
Global: Not ranked (need more information) 
State: Imperiled due to rarity or vulnerability 

Conservation Rank: Good quality, condition and lanscape context ('B' on a scale of A-D). 
Comments on Rank: 

Detailed Description: 1996: No details. 1989: Has a healthy population ofChamaecyparis thyoides (Atlantic white 
cedar) plus Picea mariana (black spruce), Tsuga canadensis (hemlock), and Larix (larch). 
Excellent variety of bog plants. 

General Area: 1972: Bordered by two roads, forest land, and a railroad bed. 
General Comments: Swamp logged in the past, but has since regained a natural quality. NH Natural Area #3.335 

acres total wetlands at Packer Bog. 
Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

Packer Bog 
Packer Bog 

County: Rockingham 
Town(s): Greenland 
Size: 359.6 acres 

USGS quad(s): Portsmouth (4307017) 
Lat, Long: 430149N,0704851W 
Elevation: 30 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Greenland at Packer Bog. 

Dates documented 
First reported: 1972 Last reported: 1996-07-16 

Nichols, Bill. 1996. Field survey to Packer Bog, Greenland on July 16. 

Nichols, B. & D. Sperduto. 1996. Ecological inventories of 1996 project areas on the White Mountain National 
Forest in New Hampshire. New Hampshire Natural Heritage Program, Concord, NH. 83 pp. 
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NHB09-0S08 EOCODE: CEOOOOOOOS*OJ2*NH 

New Hampshire Natural Heritage Bureau - Community Record 
Brackish marsh 

Legal Status 
Federal: Not listed 
State: Not listed 

Conservation Status 
Global: Not ranked (need more information) 
State: Imperiled due to rarity or vuloerability 

Description at this Location 
Conservation Rank: Good quality, condition and lanscape context ('B' on a scale of A-D). 
Comments on Rank: Rank is for largest area visited (Taylor River). Others were B- (three sites) or C (Seabrook 

Salt Marsh). 

Detailed Description: 1997: A characteristic mix of graminoids includes Agrostis stolonifera var. palustris (marsh 
creeping bent-grass), Spartina patens (salt-meadow cord-grass), Juncus gerardii (salt marsh 
rush), Solidago sempervirens (seaside goldenrod), Distiehlis spicata (spike-grass), Juncus 
arcticus var.littoralis (shore rush), Elytrigia repens (quack-grass), Spartinapectinata (fresh-
water cord-grass, slough-grass), Carex paleacea (chaffy salt sedge), Hierochloe odorata 
(sweet grass), Aster novi-belgii (New York aster), Scirpus pungens (three-square rush), and 
several other less frequent species. At the Seabrook School area, ephemeral runoff 
channel/stream entering from west; area dominated by Lythrum salicaria (purple 
loosestrife). Small elevated knoll in middle with Quercus bicolor (swamp white oak), 
Toxicodendron radieans (climbing poison ivy), and Rosa virginiana (Virginia rose). 

General Area: 1997: The Blackwater - Hampton River Estuary contains the majority of the estimated 6200 
acres of salt marsh in the state. The Blackwater River portion of the estuary continues south 
into Salisbury, MA. The estuarine system extends seaward to an imaginary line drawn across 
Hampton Harbor Inlet and upstream and landward to where ocean-derived salts are less than 
or equal to 0.5 parts per thousand during the period of average annual low freshwater flow 
(Cowardin et al. 1979). This estuary is surrounded by moderate levels of residential and 
commercial development. Several exemplary subtidal and intertidal communities occur in 
this estuary. Exemplary subtidal communities are tidal creek bottom and undifferentiated 
salinelbrackish sabtidal channellbay bottom. Exemplary intertidal communities are 
brackish marsh, coastal shoreline strandlswale, salinelbrackish intertidal flat, and high 
and low salt marsh. Exemplary dry Appalachian oak-hickory forest occurs at the site as "salt 
marsh islands", forested uplands surrounded by salt marsh. Most of the estuary is unaffected 
by restricted tidal flow. Other areas are described as having an adequate tidal inlet by the 
USDA Soil Conservation Service (1994). The largest portions of the estuary determined to 
have inadequate tidal inlets include the Meadow Pond area, the Taylor River - Drakes River 
area west of the rail road track, and the Browns River west of the rail road track (USDA Soil 
Conservation Service 1994). In the last four years, several salt marsh restoration projects 
have begun in this estuary (Arnroaon, A.P. pers. comm., 1997). 

General Comments: 1997: Tidally flooded by salt water only during spring tides and storm surges. Supports a 
greater diversity of plants and generally flooded less frequently than the robust forb brackish 
marsh. Elevationally higher, received more freshwater input, and experienced less frequent 
tidal flooding than the high salt marsh. Occasionally occurs along the upper margins of the 
high salt marsh where sufficient fresh water runoff or groundwater discharge flows onto the 
marsh surface. This hydrologic regime supports brackish marsh species and other species 
most often found in fresh or salt marshes but tolerant of brackish conditions and able to 
successfully compete in this environment. 

Management 
Corn.l"TIents: 

Location 
Survey Site Name: Hampton Harbor 
Managed By: ASNH to Properties, Inc. - Pelton 

County: Rockingham USGS quad(s): Hampton (4207087) 
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NHB09-0508 EOCODE: CE00000005*012*NH 

Town(s): Hampton Lat, Long: 425407N,0704957VV 
5 feet Size: 3448.9 acres Elevation: 

Precision: 

Directions: 

Within (bui not necessarily restricted to) tbe area indicated on tbe map. 

Large area more or less framed by Rte. I to tbe west, Rte. 101 to the north, Rte. lA to tbe east, and 
tbe Massachusetts state line to the soutb. 1997: Five areas visited. VVrights Island (park at Seabrook 
Sewage Treatment Plant), Farm Brook (drive to east end of Depot Road and park in lot), two areas at 
Seabrook Scbool Salt Marsh (park behind tbe Seabrook Elementary/Middle School off ofVValton 
Road), and Taylor River (along tbe northern portions of the Taylor River Estuary from Drakes Creek 
to Tide Mill Creek). 

Dates documeuted 
First reported: 1997-07-05 Last reported: 1997-10-06 

Nichols, Bill. 1997. Field survey to Blackwater River Salt Marsh on July 5. 

Nichols, VVilliam F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH Natural Heritage Inventory. Concord, NH. 
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NHB09-0S08 EOCODE: CE00000004*034*NH 

New Hampshire Natural Heritage Bureau - Community Record 

High salt marsh 

Legal Status 
Federal: Not listed 
State: Not listed 

Conservation Status 
Global: Not ranked (need more information) 
State: Rare or uncommon 

Description at this Location 
Conservation Rank: 
Comments on Rank: 

Detailed Description: 

General Area: 

General Comments: 
Management 
Comments: 

Location 
Sunrey Site Na.-ne: 

Excellent quality, condition and lanscape context ('A' on a scale of A-D). 
These ranks are for the entire estuary. 

2006: Community observed and photographed. 1997: In addition to Spartina patens (salt-
meadow cord-grass) and Juncus gerardii (salt marsh rush), other common plants on the high 
marsh included smooth cord-grass (short form) and Distichlis spicata (spike-grass). D. 
spicata formed pure stands in wetter, more poorly drained areas, or mixed with S. patens, 
growing at similar elevations on the high marsh. J. gerardii dominated landward of salt 
meadow-grass in narrow vegetative zones with decreased tidal flooding and soil water 
salinity, beginning at about mean spring high water. This zone had the highest species 
richness within the high marsh and included Solidago sempervirens (seaside goldenrod), 
Panicum virgatum (switch-grass), Hierochloe odorata (sweet grass), Carex hormathodes 
(necklace sedge), Festuca rubra (red fescue), Aster novi-belgii (New York aster), Elytrigia 
repens (quack-grass), Spartina pectinata (fresh-water cord-grass), and Potentilla anserina 
(silverweed). 
1997: At Hampton Harbor, the mean tidal range is 8.3 feet with spring tides averaging 9.5 
feet. Here, the high marsh rises from ca. 4 feet above mean sea level at its lower end to 5 feet 
above mean sea level at the landward limit of the salt marsh rush zone. The Blackwater-
Hampton River Estuary contains the majority of the estimated 6200 acres of salt marsh in the 
state. The Blackwater River portion of the estuary continues south into Salisbury, MA. The 
estuarine system extends seaward to an imaginary line drawn across Hampton Harbor Inlet 
and upstream and landward to where ocean-derived salts are less than or equal to 0.5 parts 
per thousand during the period of average annual low freshwater flow (Cowardin et al. 
1979). This estuary is surrounded by moderate levels of residential and commercial 
development. Several exemplary subtidal and intertidal communities occur in this estuary. 
Subtidal communities include the undifferentiated salinelhrackish subtidal channel/bay 
bottom and tidal creek bottom. Other intertidal communities are brackish marsh, coastal 
shoreline strandlswale, salinelhrackish intertidal flat, and low salt marsh. Exemplary dry 
Appalachian oak-hickory forest occurs at the site as "salt marsh islands", forested uplands 
surrounded by salt marsh. Most of the estuary is unaffected by restricted tidal flow. Other 
areas are described as having an adequate tidal inlet by the USDA Soil Conservation Service 
(1994). The largest portions of the estuary determined to have inadequate tidal inlets include 
the Meadow Pond area, the Taylor River - Drakes River area west of the rail road track, and 
the Browns River west of the rail road track (USDA Soil Conservation Service 1994). In the 
last four years, several salt marsh restoration projects have begun in this estuary (Ammann, 
A.P. pers. comm., 1997). 

1997: Marsh ditched heavily; greenhead boxes present. 

Hfuupton Harbor 
Managed By: ASNH to Properties, Inc. - Pelton 

County: Rockingham 
Town(s): Hampton 
Size: 3448.9 acres 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425407N, 0704957W 
Elevation: 4 feet 
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NHB09-0508 

Precision: 

Directions: 

EOCODE: CE00000004*034*NH 

Within (but not necessarily restricted to) the area indicated on the map. 

Large area more or less framed by Rte. 1 to the west, Rte. 101 to the north, Rte. lA to the east, and 
ihe Massachusetts siaie line to the south. Occurs behind barrier beaches, along inland bays, and other 
areas protected from high-energy wave action. 

Dates documented 
First reported: 1997-07-05 Last reported: 2006-08-17 

Kimball, Ben and Pete Bowman. 2006. Field survey to The Sands on August 17. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH N aturaI Heritage Inventory. Concord, NH. 
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NHB09-0508 EOCODE: CE00000003*035*NH 

New Hampshire Natural Heritage Bureau - Community Record 

Legal Status 
Federal: Not listed 
State: Not listed 

Low salt marsh 

Conservation Status 
Global: Not ranked (need more information) 
State: Rare or uncommon 

Description at this Location 
Conservation Rank: Excellent quality, condition and lanscape context CA' on a scale of A-D). 
Comments on Rank: These ranks are for the entire estuary. 

Detailed Description: 
General Area: 

General Comments: 
Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

1997: No details. 
1997: The Blackwater - Hampton River Estuary contains the majority of the estimated 6200 
acres of salt marsh in the state. The Blackwater River portion of the estuary continues south 
into Salisbury, MA. The estuarine system extends seaward to an imaginary line drawn across 
Hampton Harbor Inlet and upstream and landward to where ocean-derived salts are less than 
or equal to 0.5 parts per thousand during the period of average annual low freshwater flow 
(Cowardin et aI. 1979). This estuary is surrounded by moderate levels of residential and 
commercial development. Several exemplary subtidal and intertidal communities occur in 
this estuary. Subtidal communities include the undifferentiated salinelbrackish subtidal 
channellbay bottom and tidal creek bottom. Other intertidal communities are brackish 
marsh, coastal shoreline strandiswale, salinelbrackish intertidal flat, and high salt marsh. 
Exemplary dry Appalachian oak-hickory forest occurs at the site as "salt marsh islands", 
forested uplands surrounded by salt marsh. Most of the estuary is unaffected by restricted 
tidal flow. Other areas are described as having an adequate tidal inlet by the USDA Soil 
Conservation Service (1994). The largest portions of the estuary determined to have 
inadequate tidal inlets include the Meadow Pond area, the Taylor River - Drakes River area 
west of the rail road track, and the Browns River west of the rail road track (USDA Soil 
Conservation Service 1994). In the last four years, several salt marsh restoration projects 
have begun in this estuary (Ammann, A.P. pers. comm., 1997). 

Hampton Harbor 
ASNH to Properties, Inc. - Pelton 

County: Rockingham 
Town(s): Hampton 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425407N,0704957W 

Size: 3448.9 acres Elevation: 4 feet 

Precision: 

Directions: 

Within (but not necessarily restricted to) the area indicated on the map. 

Large area more or less framed by Rte. 1 to the west, Rte. 101 to the north, Rte. lA to the east, and 
the Massachusetts state line to the south. Occurs behind barrier beaches, along inland bays, and other 
areas protected from high-energy wave action. 

Dates documented 
Fir:>t repurkd: 1997-07-05 Li:1:>t It::purted: 1997-10-08 

Nichols, Bill. 1997. Field survey to Blackwater River Salt Marsh on July 5. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH Natural Heritage Inventory. Concord, NH. 
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NHB09-0508 EOCODE: EP00000002 *028*NH 

New Hampshire Natural Heritage Bureau - System Record 

Legal Status 
Federal: Not listed 
State: Not listed 

Poor level fenlbog system 

Conservation Status 
Global: Not ranked (need more information) 
State: Rare or uncommon 

Description at this Location 
Conservation Rank: 
Comments on Rank: 

Detailed Description: 
General Area: 

General Comments: 
Management 
Comments: 

Location 

Fair quality, condition and/or lanscape context (,C' on a scale of A-D). 

1992: Population of Gaylussacia dumosa var bigeloviana was found in the fen community. 
he classic fen sequence of floating mat, open peat, low heath, tall heath, dwarf spruce and 
larch, and shrub swamp is found in this wetland complex. The lag varies from 20 to over 200 
feet wide, although the low and high heath zones are not always well developed. The 
dominant plant in the low heath where the dwarf huckleberry was found was leatherleaf. 
Dwarfblack spruce and larch are scattered throughout this zone. The shrub swamp further 
back from the pond is dominated by mountain holly, winterberry holly, and high bush 
blueberry. 

Survey Site Name: Lower Shields Pond 
Managed By: 

County: Rockingham 
Town(s): Derry 
Size: 41.8 acres 

USGS quad(s): Derry (4207183) 
Lat, Long: 425503N,0711927W 
Elevation: 380 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Take Rte 28BYP north from Derry Village traffic circle ca 2 miles to Shields Pond Road on the 
right. Go ca. 0.5 mile to culverted creek. There is a path beyond the powerlines that you hike to from 
the west side of the stream. 

Dates documented 
First reported: 1992-09-11 Last reported: 1992-09-11 

Royte, Josh and John Lortie. 1992. Field survey to Lower Shields Pond on September 11. 
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NHB09-0508 EOCODE: CP00000094*O 14 *NII 

New Hampshire Natural Heritage Bureau - Community Record 

Red maple - sensitive fern swamp 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 

Conservation Status 
Global: Not ranked (need more information) 
State: Imperiled due to rarity or vulnerability 

Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank: 

Detailed Description: 1987: Large swamp with mature characteristic vegetation. Acer rubrum (red maple) 
dominates with a nearly uniform Lindera benzoin (northern spicebush) shrub layer. A variety 
of plants occur in pools (Calla palustris (wild calla), Carex lacustris (lake sedge» and on 
hummocks (Rubus pubescens (dwarf raspberry), Coptis trifolia var. groenlandica 
(goldthread)). 

General Area: 1987: A seepage swamp at headwaters of small drainage with well-defmed and mature 
vegetation structure. 

General Comments: 1987: Powerline crosses swamp. Some cutting has been done. 
Management 
Comments: 

Location 
Survey Site Name: Powwow Pond, SE of 
Managed By: 

County: Rockingham 
Town(s): East Kingston 
Size: 39.2 acres 

USGS quad(s): Kingston (4207181) 
Lat, Long: 425357N,0710114W 
Elevation: 120 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Seepage swamp southeast of Powwow Pond. At powerline right-of-way just south of junction of Rte. 
107A and Rte. 108. 

Dates documented 
First reported: 1987 Last reported: 1987-07-22 

Korpi, John. 1987. Field survey to Powwow Pond Swamp of22 July. 
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New Hampshire Natural Heritage Bureau - Community Record 

Salinelbrackish intertidal flat 

Legal Status 
Federal: Not listed 
State: Not listed 

Conservation Status 
Global: Not ranked (need more information) 
State: Rare or uncommon 

Description at this Location 
Conservation Rank: 
Comments on Rank: 

Detailed Description: 
General Area: 

General Comments: 

Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

Excellent quality, condition and lanscape context CA' on a scale of A-D). 
Ranks are for an area at Seabrook School Salt Marsh. 

1997: No details. 
1997: The Blackwater - Hampton River Estuary contains the majority of the estimated 6200 
acres of salt marsh in the state. The Blackwater River portion of the estuary continues south 
into Salisbury, MA. The estuarine system extends seaward to an imaginary line drawn across 
Hampton Harbor Inlet and upstream and landward to where ocean-derived salts are less than 
or equal to 0.5 parts per thousand during the period of average annual low freshwater flow 
(Cowardin et al. 1979). This estuary is surrounded by moderate levels of residential and 
commercial development. Several exemplary subtidal and intertidal communities occur in 
this estuary. Subtidal communities include the undifferentiated salinelbrackish subtidal 
channeVbay bottom and tidal creek bottom. Other intertidal communities are brackish 
marsh, coastal shoreline strandiswale, and high and low salt marsh. Exemplary dry 
Appalachian oak-hickory forest occurs at the site as "salt marsh islands", forested uplands 
surrounded by salt marsh. Most of the estuaryis unaffected by restricted tidal flow. Other 
areas are described as having an adequate tidal inlet by the USDA Soil Conservation Service 
(1994). The largest portions of the estuary determined to have inadequate tidal inlets include 
the Meadow Pond area, the Taylor River - Drakes River area west of the rail road track, and 
the Browns River west of the rail road track (USDA Soil Conservation Service 1994). In the 
last four years, several salt marsh restoration projects have begun in this estuary (Ammann, 
A.P. pers. comm., 1997). 
1997: Extensive areas of this community type were found within the Blackwater - Hampton 
River Estuary. Intertidal sand and mud flats are gently sloping, sparsely vegetated, habitats. 
The substrate, exposed completely at extra low spring tide, ranges in composition from sands 
to muds and silts. Benthic diatoms and other microalgae occurring in this environment are 
important contributors to the primary productivity of the total estuarine system (Sickley 
1989). Macroalgae is typically uncommon across the exposed substrate. Characteristic 
invertebrates found in New Hampshire's intertidal mudflats include polychaete worms 
(including Nereis virens, Nephtys caeca, Clymenella tortquata, and Scoloplos spp.) and 
mollusks (including soft-shelled clam [Mya arenaria], Baltic Macoma [Macoma balthica], 
gem shell [Gemma gemma], and swamp Hydrobia [Hydrobia minuta]) (NAJ 1973). 
Arthropods are also well represented and include green crabs (Carcinus maenus), rock crabs 
(Cancer irroratus), flat-clawed hermit crabs (Pagurus pollicaris), and horseshoe crabs 
(Limulus polyphemis). During the diurnal (twice daily) tidal flooding several species offish 
and other aquatic species feed on the benthos and epibenthic algae. This community also 
provides important foraging habitat for shorebirds and other animals when the intertidal flat 
is exposed. The diverse variety of primary foods (microalgae, phytoplankton, and detritus) 
available to consumers supports the high productivity found on intertidal flats. The substrate 
is composed of sand or silt and clay rich in organic matter. Vascular plants are sparse to 
more typically absent. 

Hampton Harbor 
Hampton Beach State Park 
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County: Rockingham 
Town(s): Hampton 
Size: 1183.7 acres 

EOCODE: 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425405N,0704917W 
Elevation: 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

CEOOOOOOll *036*NH 

Directions: Large area more or less framed by Rte. I to the west, Rte. 101 to the north, Rte. IA to the east, and 
the Massachusetts state line to the south. Occurs between estuarine marshes or other coastal 
communities landward and subtidal communities seaward and includes tidal creek channels exposed 
at low tide. 

Dates documented 
First reported: 1997-07-05 Last reported: 1997-10-08 

Nichols, Bill. 1997. Field survey to Blackwater River Salt Marsh on July 5. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH Natural Heritage Inventory. Concord, NH. 
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New Hampshire Natural Heritage Bureau - Community Record 

Salinelbrackish subtidal channellbay bottom 

Legal Status 
Federal: Not listed 
State: Not listed 

Conservation Status 
Global: Not ranked (need more information) 
State: Rare or uncommon 

Description at this Location 
Conservation Rank: Excellent quality, condition and lanscape context CA' on a scale of A-D). 
Comments on Rank: Ranks are for an area at Seabrook School Salt Marsh. 

Detailed Description: 
General Area: 

General Comments: 

Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

1997: No details. 
1997: The Blackwater - Hampton River Estuary contains the majority of the estimated 6200 
acres of salt marsh in the state. The Blackwater River portion of the estuary continues south 
into Salisbury, MA. The estuarine system extends seaward to an imaginary line drawn across 
Hampton Harbor Inlet and upstream and landward to where ocean-derived salts are less than 
or equal to 0.5 parts per thousand during the period of average annual low freshwater flow 
(Cowardin et al. 1979). This estuary is surrounded by moderate levels of residential and 
commercial development. Several exemplary subtidal and intertidal communities occur in 
this estuary. Another subtidal community is tidal creek bottom. Intertidal communities are 
brackish marsh, coastal shoreline strandlswale, salinelbrackish intertidal flat, and high 
and low salt marsh. Exemplary dry Appalachian oak-hickory forest occurs at the site as "salt 
marsh islands", forested uplands surrounded by salt marsh. Most of the estuary is unaffected 
by restricted tidal flow. Other areas are described as having an adequate tidal inlet by the 
USDA Soil Conservation Service (1994). The largest portions of the estuary determined to 
have inadequate tidal inlets include the Meadow Pond area, the Taylor River - Drakes River 
area west of the rail road track, and the Browns River west of the rail road track (USDA Soil 
Conservation Service 1994). In the last four years, several salt marsh restoration projects 
have begun in this estuary (Ammann, A.P. pers. comm., 1997). 
1997: These communities perform important ecological functions including supporting fish 
populations, providing refuge for fish and invertebrates that retreat from intertidal flats and 
estuarine marshes at low tide, and serving as a spawning and nursery area for numerous 
species of aquatic animals (Short 1992). Salinities in coastal areas remain close to 30 ppt 
year-round (Short 1992). Substrates varied at different locations and included mud, sand, 
gravel, cobble, or rock. Vascular plants were typically absent or sparse. Seaweeds are an 
important component of this habitat and the surrounding environment. 

Hampton Harbor 
Hampton Beach State Park 

County: Rockingham 
Town(s): Hampton 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425405N,0704917W 

Size: 1183.7 acres Elevation: 

Precision: 

Directions: 

Within (but not necessarily restricted to) the area indicated on the map. 

Large area more or less fra.T..ed by Rte. 1 to the \-vest, Rte. 101 to the north, Rte. L~ ... to the east, mid 
the Massachusetts state line to the south. Occurs in permanently flooded saline tidal channels and 
bays. 

Dates documented 
First reported: 1997-07-05 Last reported: 1997-10-08 
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Nichols, Bill. 1997. Field survey to Blackwater River Salt Marsh on July 5. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
j,,'H Natural Heritage inventory. Concord, pm. 
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New Hampshire Natural Heritage Bureau - Community Record 

Swamp white oak floodplain forest 

Legal Status 
Federal: Not listed 
State: Not listed 

Couservation Status 
Global: Not ranked (need more information) 
State: Critically imperiled due to rarity or vulnerability 

Description at this Location 
Conservation Rank: Excellent quality, condition and lanscape context ('A' on a scale of A-D). 
Comments on Rank: 

Detailed Description: 

General Area: 

General Comments: 

Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

1998: The low terrace floodplain forest is dominated by Quercus bieolor (swal"TIp white oak), 
Acer rubrum (red maple), and Carya ovata (shagbark hickory), with Fraxinus americana 
(white ash) and Ulmus americana (American ehn) in the understory. Onoclea sensibilis 
(sensitive fern) and Osmunda cinnamomea (cinnamon fern) are dominant in the herb layer. 
The terrace sits distinctly lower than the surrounding landscape (by 2-4 meters) and buffers 
the meandering river course. Vines and shrub species (e.g. Toxicodendron radicans 
(c1imbingpoison ivy), Viburnum lentago (nannyberry), and Viburnum dentatum var.lucidum 
(northern arrowwood» fill in natural gaps and edges. Soils are not particularly enriched 
(PH=5.2), but they are dark, very fme sandy loams that may have some coastal influence (i.e. 
silt from marine sedimentation). A fair amount of dead wood was scattered throughout the 
floodplain, with a large recent blowdown oak adjacent to the observation plot. River is 
entrenched by 1-2 meters within a steep silty bank, yet flooding and depositional processes 
appear to be active, with some meanders cutting more deeply, and others about to be cut off. 
Microtopographic variation is slight on this mostly flat terrace. 
1998: Housing and other development appear to encroach from all sides, but not actually 
into the low terrace. The wetland complex seems to be fairly large and wide, but above the 
flooded zone, there appears to be considerable human disturbance and fragmentation. Just 
downstream ofthe surveyed area, the Richard Sargent Management area provides a buffer 
along and upslope ofthe floodplain. 
1998: From aerial photographs, the low terrace floodplain forest appears to extend well 
beyond the surveyed property. This is an excellent example of swamp white oak floodplain, 
but landowner patterns and development may threaten its integrity over the long term. 
1998: Monitor landowner patterns and adjacent fragmentation 

Powwow River 
Welch Parcel 

County: Rockingham 
Town(s): East Kingston 

USGS quad(s): Kingston (4207181) 
Lat, Long: 425357N,0710038W 

Size: 193.3 acres Elevation: 80 feet 

Precision: 

Directions: 

Within (but not necessarily restricted to) the area indicated on the map. 

From Kingston, take Rte. 107 A south to Rte. 108 south in East Kingston. Tum left into CWR 
Timber Management and Realty dirt driveway/timber yard. Park and hike east on logging roads to 
floodplain terrace. An alternate route is to access the natural community directly from Chase Rd. at 
Smith Comer. 

Dates docnmented 
First reported: 1998-09-02 Last reported: 1998-09-02 

Bechtel, Doug. 1998. Field survey to Powwow River on September 2. 
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Nichols, William F., Daniel D. Sperduto, Douglas A. Bechtel, and Katherine F. Crowley. 2000. Floodplain Forest 
Natural Communities along Minor Rivers and Large Streams in New Hampshire. Prepared by NH Natural Heritage. 
Concord, NH. 
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New Hampshire Natural Heritage Bureau - System Record 

Temperate minor river floodplain system 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 

Conservation Status 
Global: Not ranked (need more information) 
State: Not ranked (need more information) 

Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank: Unique coastal plain river with large exemplary wetland. 

Detailed Description: 1986: Dominated by Acer rubrum and Quercus bicolor (dominant only on coastal plain in 
NH) w/some Carya ovata (shagbark hickory). Vines abound; Toxicodendron radicans 
(poison ivy), Smilax rotundifolia (bullbrier), Vitis spp. (grape). Dense vegetation, swamp 
extends to regularly inundated alluvial areas. 

General Area: 1986: Narrow river that drains large area in flat coastal plain area; seems to result in frequent 
flooding of narrow, swampy floodplain. 

General Comments: 1986: Historic station for Lygodium palmatum (climbing fern); swamp has very dense 
physioguomy, natural & undisturbed. 

Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

Pow Wow River 
Welch Parcel 

County: Rockingham 
Town(s): East Kingston 
Size: 191.7 acres 

USGS quad(s): Exeter (4207088) 
Lat, Long: 425357N,0710038W 
Elevation: 95 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Pow Wow River. SW comer of Exeter quad. Along river west of Chase Road. 

Dates documented 
First reported: 1986 Last reported: 1986-06-23 

Korpi, J. and F. Brackley. 1986. Field survey to Chase Hill on August 4. 
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New Hampshire Natural Heritage Bureau - Community Record 
Tidal creek bottom 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 

Conservation Statns 
Global: Not ranked (need more information) 
State: Rare or uncommon 

Conservation Rank: Excellent quality, condition and lanscape context CA' on a scale of A-D). 
Comments on Rank: Ranks are for an area at Seabrook School Salt Marsh. 

Detailed Description: 1997: The substrate was composed of mud rich in organic matter. Vascular plants were 
sparse but included Ruppia maritima (widgeon-grass). 

General Area: 1997: The Blackwater - Hampton River Estuary contains the majority of the estimated 6200 
acres of salt marsh in the state. The Blackwater River portion of the estuary continues south 
into Salisbury, MA. The estuarine system extends seaward to an imaginary line drawn across 
Hampton Harbor Inlet and upstream and landward to where ocean-derived salts are less than 
or equal to 0.5 parts per thousand during the period of average annual low freshwater flow 
(Cowardin et al. 1979). This estuary is surrounded by moderate levels of residential and 
commercial development. Several exemplary subtidal and intertidal communities occur in 
this estuary. Another subtidal community is the undifferentiated salinelbrackish subtidal 
channeVbay boffom. Intertidal communities are brackish marsh, coastal shoreline 
strandlswale, salinelbrackish intertidalflat, and high and low salt marsh. Exemplary dry 
Appalachian oak-hickory forest occurs at the site as "salt marsh islands", forested uplands 
surrounded by salt marsh. Most of the estuary is unaffected by restricted tidal flow. Other 
areas are described as having an adequate tidal inlet by the USDA Soil Conservation Service 
(1994). The largest portions of the estuary determined to have inadequate tidal inlets include 
the Meadow Pond area, the Taylor River - Drakes River area west of the rail road track, and 
the Browns River west of the rail road track (USDA Soil Conservation Service 1994). In the 
last four years, several salt marsh restoration projects have begun in this estuary (Ammann, 
A.P. pers. comm., 1997). 

General Comments: 1997: Tidal creeks provide habitat for stickleback (Pungitius pungitius, Gasterosteus 
aculeatus, and Apeltes quadracus), murnmichog (Fundulus heteroc1itus), and several other 
species offish (Short 1992) and foraging ground for migratory and year round bird species 
and other animals. As the salt marsh replaces accreting intertidal flats seaward, tidal creeks 
develop along former intertidal flat drainage channels. Landward, as the high salt marsh 
develops above mean high water, tidal flooding frequency decreases, reducing drainage flow 
in the creeks. This tends to cause the upstream end ofthe tidal creek to fill in as sediment 
deposition occurs at a greater rate than erosion (Redfield 1972). The banks oftidal creeks 
were nearly vertical and often slump, supporting a narrow band of Spartina alterniflora 
(smooth cord-grass) (see low salt marsh description). 

Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

Hampton Harbor 
Hampton Beach State Park 

County: Rockingham 
To\vn(s): H&T!pton 
Size: 1183.7 acres 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425405}~, 0704917\V 
Elevation: 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Large area more or less framed by Rte. 1 to the west, Rte. 101 to the north, Rte. IA to the east, and 
the Massachusetts state line to the south. Occurs in permanently flooded creek-bottoms draining 
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water from the high and low salt marsh into the main channel or bay. 

Dates documeuted 
First reported: 1997-07-05 Last reported: 1997-iO-08 

Nichols, Bill. 1997. Field survey to Blackwater River Salt Marsh on July 5. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH Natural Heritage Inventory. Concord, NH. 
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New Hampshire Natural Heritage Bureau - Plant Record 

Legal Status 
Federal: Not listed 
State: Listed Endangered 

Description at this Location 

Dwarf Glasswort (Salicornia bigelovil) 

Conservation Status 
Global: Demonstrably widespread, abundant, and secure 
State: Critically imperiled due to rarity or vulnerability 

Conservation Rank: 
Comments on Rank: 

Historical records only - current condition unknown. 
SUb-population of a large "A-" population. 

Detailed Description: 1982: 25 or more plants in 5x2 area directly east of Salicornia virginica. Plants just starting 
to flower. 

General Area: Flat, full sun, damp but above main area of inundated marsh with Salicornia virginica. 
General Comments: 
Management 
Comments: 

Location 
Survey Site Name: RR Tracks 
Managed By: Landing + Vicinity Marsh 

County: Rockingham 
Town(s): Hampton Falls 
Size: 2.8 acres 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425437N,070511OW 
Elevation: 10 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Hampton FaIls. RR tracks site. drive to east end of Depot Rd. Go south along RR tracks to Hampton 
FaIls River. Site on west side ofRR tracks just north of Hampton Falls River. 

Dates documented 
First reported: 1982 Last reported: 1982-08-17 

Dunlop, Deb. New England College, Botany Departroent, Box 30, Henniker, NH 03242. 603/428-2233. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH Natural Heritage Inventory. Concord, NH. 
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New Hampshire Natural Heritage Bureau - Plant Record 
TaU Wormwood (Artemisia campestris ssp. caudata) 

Legal Status 
Federal: Not listed 
State: Listed Threatened 

Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank: 

Conservation Status 
Global: Demonstrably widespread, abundant, and secure 
State: Imperiled due to rarity or vulnerability 

Detailed Description: 1997: Common (II-50 plants) on railroad tracks leading down to salt marsh to east. 1982: 
Numerous plants scattered along railroad bed on both sides. Specimens at NHA, NEBC 
(1916,1982). 

General Area: 1997: Open habitat on railroad banks. 
General Comments: 
Management 
Comments: 

Location 
Survey Site Name: Hampton Falls River 
Managed By: ASNH Hampton Falls Saltmarsh - Swain 

County: Rockingham 
Town(s): Hampton Falls 
Size: 2.8 acres 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425449N,0705102W 
Elevation: 10 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Railroad tracks, north of Hampton Falls River in Hampton Harbor salt marsh. 

Dates documented 
First reported: 1916 Last reported: 1997-09-19 

Nichols, Bill. 1997. Field survey to Hampton Falls River Salt Marsh on September 19. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH Natural Heritage Inventory. Concord, NH. 
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New Hampshire Natural Heritage Bureau - Plant Record 

Woody Glasswort (Sarcocornia perennis) 

Legal Status 
Federal: Not listed 
State: Listed Endangered 

Description at this Location 

Conservation Status 
Global: Demonstrably widespread, abundant, and secure 
State: Not ranked (need more information) 

Conservation Rank: Fair quality, condition and/or lanscape context ('C' on a scale of A-D). 
Comments on Rank: 

Detailed Description: 1997: At least two large mats in a 5-10 square-meter area. 1982: 50 or more stalks in 15x1O 
foot area, plants just starting to flower. Plants appear vigorous. 

General Area: 1997: Gulf of Maine Salt Marsh. 1982: Flat, wet, full sun, with Spartina patens (salt-
meadow cord-grass). Salt Marsh. 

General Comments: 
Management 
Comments: 

Location 
Survey Site Name: Hampton Falls River 
Managed By: Landing + Vicinity Marsh 

County: Rockingham 
Town(s): Hampton Falls 
Size: 2.8 acres 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425437N,07051IOW 
Elevation: 10 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Hampton Falls. "Birmins" [Brimers?] Salt Marsh. Take Depot Ave to railroad tracks, go south on 
tracks 118 mile. Plants on west side of tracks at base of banking in salt marsh. 

Dates documented 
First reported: 1982-08-17 Last reported: 1997-09-19 

Nichols, Bill. 1997. Field survey to Hampton Falls River Salt Marsh on September 19. 

Nichols, William F. 2000. Ecological Assessment of Selected Towns in New Hamphire's Coastal Zone. Prepared by 
NH Natural Heritage Inventory. Concord, NH. 
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New Hampshire Natural Heritage Bureau - Animal Record 

Common Tern (Sterna hirundo) 

Legal Status 
Federal: Not listed 
State: Listed 1breatened 

Description at this Location 

Conservation Statns 
Global: Demonstrably widespread, abundant, and secure 
State: Critically imperiled due to rarity or vulnerability 

Conservation Rank: 
Comments on Rank: 

Historical records only - current condition unknown. 
2007: No records from this site since 1978. 

Detailed Description: 1978: At least 2 nests.I969: 10 adults, 1 chick observed. 1966: Ca. 10 birds present, 1 nest 
with 2 eggs.l964: 10 birds nesting. 

General Area: 
General Comments: 
Management 
Comments: 

Location 
Survey Site Name: Hampton Falls RR Station 
Managed By: Former Dodge Marsh 

County: Rockingham 
Town(s): Hampton Falls 
Size: 2.8 acres 

USGS quad(s): Hampton (4207087) 
Lat, Long: 425444N,0705I05W 
Elevation: 5 feet 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Hampton Falls Railroad station, Route I, then East on Depot Ave. 

Dates documented 
First reported: 1964 Last reported: 1978 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. Please contact 
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 

Golden-winged Warbler (Vermivora chrysoptera) 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 

Conservation Status 
Global: Apparently secure but witb cause for concern 
State: Not ranked (need more information) 

Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank: 

Detailed Description: 1986: 1 adult female seen (Obs_id 1634). 
General Area: 1986: Terrestrial- Scrub / sbrubland (Obs_id 1634). 
General Comments: 1986: Female observed carrying food to undisclosed nest location in old clear cut (Obsjd 

1634). 
Management 
Comments: 

Location 
Survey Site Name: Chair Hill 
Managed By: Brookside Wildlife Sanctuary 

County: Rockingham 
Town(s): South Hampton 
Size: 30.8 acres 

USGS quad(s): Exeter (4207088) 
Lat, Long: 425329N,0705641W 
Elevation: 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: 1986: South of Peak Road at south side of Brookside Wildlife Sanctuary (ASNH). [Off of Woodman 
Rd., north of Chair Hill.] (Obs_id 1634). 

Dates documented 
First reported: 1986-06-04 Last reported: 1986-06-04 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. Please contact 
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461. 
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New Hampshire Natural Heritage Bureau - Animal Record 

Golden-winged Warbler (Vermivora chrysoptera) 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 

Conservation Status 
Global: Apparently secure but with cause for concern 
State: Not ranked (need more information) 

Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank: 

Detailed Description: 1994: 1 adult male (Obs_id 1944). 1984: 1 male, I female (Obs_id 1944). 1982: I male 
(Obs_id 1944).1981: I male (ObUd 1944).1980: I male (Obsjd 1944). 

General Area: 1994: Terrestrial- Scrub I shrubland (Obs_id 1944). 
General Comments: 
Management 
Comments: 

Location 
Survey Site Name: Horse Hill, SWof 
Managed By: 

County: Rockingham 
Town( s): Kensington 
Size: 6.4 acres 

USGS quad(s): Exeter (4207088) 
Lat, Long: 425427N,0705618W 
Elevation: 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: 1994: South Road (Rt. 107) residence (ObUd 1944). 

Dates documented 
First reported: 1984-07-01 Last reported: 1984-07-01 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. Please contact 
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461. 
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NHB09-0508 EOCODE: ABNKCOIOIO*154*NH 

New Hampshire Natural Heritage Bureau - Animal Record 
Osprey (Pandion haliaetus) 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank: 

Conservation Status 
Global: Demonstrably widespread, abundant, and secure 
State: Not ranked (need more information) 

Detailed Description: 2006: Brookside Sanctuary: 1 fledged. 
General Area: 
General Comments: 
Management 
Comments: 

Location 
Survey Site Name: Brookside Sanctuary 
Managed By: Crosby 

County: Rockingham 
Town(s): South Hampton 
Size: .4 acres 

USGS quad(s): Exeter (4207088) 
Lat, Long: 425348N, 0705648W 
Elevation: 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: From Towles Comer, go W on Highland Rd. ca. 0.6 miles and turn left onto Woodman Rd. Follow 
ca. 0.3 miles to the crossing of the Back Rjver. Nest is ca. 0.3 miles NE along the Back Rjver. 

Dates documeuted 
First reported: 2006 Last reported: 2006 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. Please contact 
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461. 
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NHB09-0508 EOCODE: AFCHDOIOll'OOI 'NH 

New Hampshire Natural Heritage Bureau - Animal Record 
Redfin Pickerel (Esox american us american us) 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 
Conservation Rank: Not ranked 
Comments on Rank: 

Conservation Status 
Global: Demonstrably widespread, abundant, and secure 
State: Apparently secure but with cause for concern 

Detailed Description: 2006: Area 11491: 2 adults, sex unknown caught in bag seine.2004: Area 4563: 7+ adult, sex 
unknown, 3+ immature, sex unknown. 

General Area: 2006: Area 11491: Freshwater stream. Very shallow water upstream of long unpaved 
driveway. Small wetland/stream flows under driveway through small culvert. 2004: Area 
4563: Freshwater stream. 

General Comments: 2006: Area 11491: NHFGD fish survey. 2004: Area 4563: They are a common species here-
-in wetlands in & adjacent to the TNC designated Horse Hill Seepage Swamp--Registered 
Natural Area. (ObUd 1906). 

Management 
Comments: 

Location 
Survey Site Name: Horse Hill Swamp 
Managed By: KLC 

County: Rockingham 
Town(s): Kensington 
Size: 4.3 acres 

USGS quad(s): Exeter (4207088) 
Lat, Long: 425433N,0705623W 
Elevation: 

Precision: Within (hut not necessarily restricted to) the area indicated on the map. 

Directions: 2006: Area 11491: Intermittent steam crossing long driveway (mailbox #217), north ofRte. 107 and 
directly across from Highland Road. 2004: Area 4563: Winkley Brook & associated ponds, marshes, 
swamps. Gavutis (residence) property. Rte. 107 (231 South Rd.) ca. 0.7mi. west of the junction with 
Rte.150. South of Cottage Hill and west of Horse Hill. 

Dates documented 
First reported: 2004-03-05 Last reported: 2006-06-26 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. Please contact 
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461. 
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NHB09-0508 EOCODE: ABPBX95010"007"NH 

New Hampshire Natural Heritage Bureau - Animal Record 

Legal Status 
Federal: Not listed 
State: Not listed 

Vesper Sparrow (Pooecetes gramineus) 

Couservatiou Status 
Global: Demonstrably widespread, abundant, and secure 
State: Not ranked (need more information) 

Description at this Locatiou 
Conservation Rank: Not ranked 
Comments on Rank: 

Detailed Description: 
General Area: 

General Conunents: 

Management 
Comments: 

Locatiou 
Survey Site Name: 
Managed By: 

2001: 10 seen, age and sex unknowns (Obs id 1190). 
2001: Habitat not clear - birds in powerline -;'orridor so probably a mix of open areas and 
shrubs (Obsjd 1190). 
2001: Total of 10 birds includes some presumed to be juveniles, but exact breakdown of 
adults and young was not made by the observer (Obs_id 1190). 

Coburn Hill, Powerlines West of 
Danville Town Forest 

County: Rockingham 
Town(s): Danville 

USGS quad(s): Sandown (4207182) 
Lat, Long: 425624N,0710810W 

Size: 84.1 acres Elevation: 

Precision: 

Directions: 

Within (but not necessarily restricted to) the area indicated on the map. 

2001: Powerlines near Ticker Town Road (class 6). [From intersection of Sandown Rd. travel the 
powerlines southwest to junction of 2 more powerlines. Go southwest, past wetland area about I. I 
miles.] (Obs_id 1190). 

Dates documented 
First reported: 2001-07-24 Last reported: 2001-07-24 

The New Hampshire Fish & Game Departroent has jurisdiction over rare wildlife in New Hampshire. Please contact 
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461. 
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NHB09-0508 EOCODE: ABPBX95010*OII *NH 

New Hampshire Natural Heritage Bureau - Animal Record 

Vesper Sparrow (Pooecetes gramineus) 

Legal Status 
Federal: Not listed 
State: Not listed 

Description at this Location 

Conservation Status 
Global: Demoustrably widespread, abundant, and secure 
State: Not ranked (need more information) 

Conservation Rank: Historical records only - current condition unknown. 
Comments on Rank: 

Detailed Description: 
General Area: 

1983: 2 adult males, I adult, sex unknown, seen and heard (Obs_id 1235). 
1983: Terrestrial- grassland I field (Obs_id 1235). 

General Comments: 1983: One bird carrying food, indicating dependant young in vicinity. Species also present in 
this location in 1981 and 1982 (Obsjd 1235). 

Management 
Comments: 

Location 
Survey Site Name: Hog Hill, north of 
Managed By: 

County: Rockingham 
Town(s): Kensington 
Size: 84.1 acres 

USGS quad(s): Exeter (4207088) 
Lat, Long: 425436N,0705819W 
Elevation: 

Precision: Within (but not necessarily restricted to) the area indicated on the map. 

Directions: Hog Hill, west end of Bartlett Road. [OffofRte. 107 near the KensingtonlEast Kingston town line.] 
(Obsjd 1235). 

Dates documented 
First reported: 1983-06-14 Last reported: 1983-06-14 

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. Please contact 
them at II Hazen Drive, Concord, NH 03301 or at (603) 271-2461. 
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Legal Status 
Federal: 
State: 

Descriptiou at this Location 
Conservation Rank: 
Comments on Rank: 

Detailed Description: 
General Area: 
General Comments: 
Management 
Comments: 

Locatiou 
Survey Site Name: 
Managed By: 

County: 
Town(s): 
Size: 

Precision: 

Directions: 

Dates documented 
First reported: 

EOCODE: 

Conservation Status 
Global: 
State: 

USGS quad(s): 
Lat, Long: 
Elevation: 

Last reported: 
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Legal Status 
Federal: 
State: 

Description at this Location 
Conservation Rank: 
Comments on Rank: 

Detailed Description: 
General Area: 
General Comments: 
Management 
Comments: 

Location 
Survey Site Name: 
Managed By: 

County: 
Town(s): 
Size: 

Precision: 

Directions: 

Dates documented 
First reported: 

EOCODE: 

Conservation Status 
Global: 
State: 

USGS quad(s): 
Lat, Long: 
Elevation: 

Last reported: 



Appendix E – Environmental Report 
Attachment C Special Status Species Correspondence 

Seabrook Station Unit 1 Page C-59 
License Renewal Application 

 

 

FPL 
Seabrook Station 

Natural Heritage and Endangered Species Program 
Attn: Regulatory Review 
Massachusetts Division of Fisheries & Wildlife 
North Drive 
Westborough, MA0158l 

Attn: Emily Holt 
Endangered Species Review Assistant 

Seabrook Station 
Transmission Corridors 

FPl Energy Seabrook Station 
P.O. Box 300 
Seabrook, NH 03874 
(603) 773-7000 

April 13, 2009 

SBK-L-09046 

Request for Information on Threatened or Endangered Species 

FPL Energy Seabrook, LLC (FPL Energy Seabrook), the owner of a controlling interest in and 
the operator of Seabrook Station plans to apply to the U.S. Nuclear Regulatory Commission 
(NRC) for renewal of the Operating License for 20 years beyond the current expiration date. 
The current NRC Operating License for Seabrook Station expires at midnight on March 15, 
2030. FPLE Seabrook plans to submit its application to the NRC in the second quarter of 20 10. 

FPL Energy Seabrook is contacting the Massachusetts Division of Fisheries and Wildlife in 
order to obtain input regarding issues that may need to be addressed in the Seabrook Station 
license renewal environmental reports, and to help identify any information that would be helpful 
to expedite consultation with the NRC in the future, if necessary. 

The NRC requires that the license renewal application for Seabrook Station include 
environmental reports describing potential environmental impacts from refurbishment necessary 
for license renewal and from continued operations of the site and its associated transmission 
corridors during the renewal term. Transmission corridors from Seabrook extend into 
Massachusetts. One of these potential environmental impacts would be the potential effect 
caused by activities specifically related to license renewal on threatened or endangered species 
located on the Seabrook Station site and its immediate environs, regardless of ownership or 

an FPL Group company 
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Natural Heritage and Endangered Species Program 
Page 2 

control of the land. Accordingly, the NRC requires that the environmental report for each 
license renewal application assess such a potential effect in accordance with the Endangered 
Species Act (10 CFR 51.53). Later, during its review of the proposed license renewals pursuant 
to the National Environmental Policy Act (NEPA), the NRC will use that assessment to evaluate 
whether a basis exists to request consultation with your office under Section 7 of the Endangered 
Species Act. 

Seabrook Station is located within an 889-acre parcel of property in the town of Seabrook, New 
Hampshire owned by FPLE Seabrook. The existing operating license for Seabrook Station Unit 
1 was initially issued for a 40-year term that expires in 2030. License renewal would extend the 
operating period for the reactor by 20 years beyond the expiration of its existing license. 

Seabrook Station is on the western shore of Hampton Harbor, approximately two miles west of 
the Atlantic Ocean (Figure 1). Three transmission lines operating at 345 kY were constructed to 
deliver Seabrook Station's electrical output to the New England 345 kY transmission grid 
(Figure 2). These lines run through a variety of common natural and man-influenced habitats in 
New Hampshire and Massachusetts. These transmission corridors are considered by the NRC to 
be within the scope of its environmental reviews for the Seabrook license renewal. These 
transmission corridors are owned and maintained by Public Service Company of New Hampshire 
(PSNH) and National Grid (NGRID). The first line runs north 17 miles (27.4 km) from Seabrook 
<;;:If,~t~r.. .... t ...... l\.Ta .... '~ ...... .....t ......... Clt ... t;........... l ................ to.A ; ...... l\.T.,..'''1 ..... rv+ ..... ,.." l\.n..:T T..,..,n-1.::>A~l'.lfl31" nl"lrth r.f' ~":".lhrr.Alr 
....,1..u..UV,lJ LV ..I. '1\,JVVJ115LVll oJt.aUVlJ, lV\,,;UL\.IU Hi .l"lv"'VlIlOI..Vll, .J. '1..1..l.. J .... IlU.L.lVU'U~V1J !.IV! ~u v .... \..JVU,VLVVllo.. 

Station, this line crosses the salt marsh on a previously existing rail bed, generally following the 
1-95 cOITidor thereafter. A second line runs west then south for approximately 30 miles (47.9 km) 
to the Scobie Pond Substation in Londonderry, NH. A third line extends approximately 39 miles 
(63.2 km) south and southwest from Seabrook Station to the Tewksbury Substation, in 
Tewksbury, MA. 

Based on a review of information available on the Massachusetts Natural Heritage Program 
website, FPL Energy Seabrook believes there are four possible federally-protected terrestrial 
species within Essex and Middlesex Counties, which contain the Massachusetts component of 
transmission corridors: New England Cottontail, Piping Plover, Roseate Tern, and Small 
Whorled Pogonia. Habitat for these species is not thought to occur along the transmission 
corridors, although it is possible that NE cottontails may occur along portions of the corridors. 
Some state-listed terrestrial animal species also have potential to occur within these counties (see 
Table 1). Also, Atlantic Sturgeon, Shortnose Sturgeon, marine manunals and five species of 
federally-listed sea turtles may occur offshore in the Atlantic Ocean near the Seabrook site. FPL 
Energy Seabrook is contacting the National Oceanic and Atmospheric Administration - National 
Marine Fisheries Service regarding these marine species. 

FPL Energy Seabrook does not expect Seabrook Station operation during the license renewal 
term (an additional 20 years) to adversely affect threatened or endangered species at the station 
site, the immediate environs, or the transmission line corridors because license renewal will not 
alter existing operations. No expansion of existing facilities is planned, and no structural 
modifications or other refurbishments have been identified that are necessary to support license 
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Natural Heritage and Endangered Species Program 
Page 3 

renewal. Public Service Company of New Hampshire and National Grid have established 
management procedures for transmission lines that involve minimal disturbance of land, 
wetlands, and streams and are unlikely to adversely affect any threatened or endangered species. 

After review of the information provided in this letter, FPL Energy Seabrook would appreciate a 
letter detailing any concerns the Division of Fisheries and Wildlife may have about any listed 
species or critical habitat in the area of the transmission corridors, or alternatively, confirming 
our conclusion that operation of Seabrook Station over the license renewal tenn would have no 
effect on any threatened or endangered species. FPL Energy Seabrook will include copies of this 
letter and your response in the environmental reports that will be submitted to the NRC as part of 
the Seabrook Station license renewal application. Letters detailing any concerns would be 
appreciated by June 30, 2009 to support the current submittal schedule. 

If you have any questions regarding this infonnation, please contact me, at (603) 773-7745. 
Thank you in advance for your assistance. 

Enclosure: Figure 1 - Location of Seabrook Station 

Sincerely yours, 

l:1Lfd~ 
Michael O'Keefe 
Licensing Manager 

Figure 2 - Transmission lines associated with Seabrook 

Table 1 - Endangered and Threatened Species Recorded in Rockingham County 
and Counties Crossed by Transmission Lines 
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Table 1.  Endangered and Threatened Species Recorded in Rockingham 
County and Counties* Crossed by Transmission Lines. 
 

Species Common Name 
Federal 
Status** 

State 
Status** 

Birds    
Charadrius melodus Piping plover T NHE, 
Falco peregrinus Peregrine falcon - NHT 
Haliaeetus leucocephalus Bald eagle - NHT 
Sterna dougallii Roseate tern E NHE, MAE 
Vermivora chrysoptera Golden-winged warbler - MAE 
Fish    
Acipenser brevirostrum Shortnose sturgeon E NHE, MAE 
Acipenser oxyrynchus Atlantic sturgeon C MAE 
Mammals    
Sylvilagus transitionalis New England cottontail C NHE 
Plants    
Aristida purpurascens Purple needlegrass - MAT 
Carex bullata Inflated sedge - NHE 
Carex striata var. brevis Walter's sedge - NHE 
Carex trichocarpa Hairy-fruited edge - NHE 
Celtis occidentalis Hackberry - NHT 
Cyperus engelmannii Engelmann's Umbrella-sedge - MAT 
Gaylussacia dumosa Dwarf huckleberry - NHT 
Gentianopsis crinita Fringed gentian - NHT 
Hottonia inflata Featherfoil - NHE 
Houstonia longifolia Long-leaved bluets - NHE 
Hypoxis hirsuta Hairy stargrass - NHE 
Iris prismatica Slender blue flag - NHT 
Isotria meleoloides Small-whorled pogonia T  
Lespedeza virginica Slender bush-clover - NHE 
Liatris scariosa var. novae-angliae Northern blazing star - NHE 
Prunus americana American plum - NHE 
Platanthera flava var. herbiola Pale green orchid - NHT 
Sparganium eurycarpum Large bur-reed - NHT 
Sporobolus cryptandrus Sand dropseed - NHT 
Triosteum aurantiacum Orange horse-gentian - NHE 
Viola pedata Bird's-foot violet - NHT 
Reptiles    
Caretta caretta Loggerhead sea turtle T MAT 
Chelonia mydas Green sea turtle T MAT 
Clemmys guttata Spotted turtle - NHT 
Coluber constrictor Black racer - NHT 
Dermochelys coriacea Leatherback sea turtle E MAE 
Emydoidea blandingii Blanding’s turtle - NHE, MAE 
Eretmochelys imbricata Hawksbill sea turtle E MAE 
Heterodon platyhinos Eastern hognose snake - NHE 
Lepidochelys kempii Kemp’s ridley sea turtle E MAE 
  
*Essex and Middlesex Counties in Massachusetts. 
**Status: E=federal endangered, T=federal threatened, C=federal candidate, 
MAE=Massachusetts endangered, MAT=Massachusetts threatened, NHE= 
New Hampshire endangered, NHT=New Hampshire threatened, and “-“=  
Not listed. 
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MassWildlil'e 

Commonwealth of Mnssacllusetls 

ill ilion f 
filherriel & Vii lile 

RECEIVED Wayne F. MacCallum, Director 

Michael O'Keefe 
FPL Energy Seabrook Station 
PO Box 300 
Seabrook NH 03874 

JUN 15 
M.D. 

6/11/2009 

RE: Project Location: 
Town: 

Transmission Lines associated with the Seabrook Station Nuclear Power Plant 
TEWKSBURY, AMESBURY, MERRIMAC, WEST NEWBURY, GROVELAND, 
GEORGETOWN, BOXFORD, HAVERHiLL, METHUEN. DRACUT, 
ANDOVER 

NHESP Tracking No.: 09-26515 

To Whom It May Concern: 

Thank you for contacting the Natural Heritage and Endangered Species Program ("NHESP") of the MA 
Division of Fisheries & Wildlife for information regarding state-listed rare species in the vicinity of the above 
referenced site. Please note that I have returned the check submitted by Normandeau Associates because we 
received two requests and two fees for this site. 

Based on the information provided. portions of the transmission lines are located within Priorih) Habitat and 
Estimated Habitat as indicated in the Massachusetts Nah/ral Heritage Atlas (13th Edition). Our database indicates 
that the following state-listed rare species have been found in the vicinity of the site: 

Amesbury 
Priorih) Habitat 967 (PH 967) and Estimated Habitat 798 (EH 798) 

Scientific name 
Ligumia nasuta 

Merrimac 

Common Name 
Eastern Pondmussel 

Taxonomic Group 
Mussel 

Priorih) Habitat J..3)1 (PH 1321) and Estimated Habitat 65 (EH 65) 
Scientific name Common Name Taxonomic Group 

Haliaeetus leucocephabts Bald Eagle Bird 
Acipenser brevirostrum Shortnose Sturgeon Fish 

V'Jest NEwbury 
Prionh) Habitat 1321 (PH 1321) and Estimated Habitat 65 (EH 65) 

Scientific name Common Name Taxonomic Group 
Haliaeetus leucoeephalus Bald Eagle Bird 
Acipenser brevirostrum Shortnose Sturgeon Fish 

West Newbury 
Priorih) Habitat 875 (PH 875) and Estimated Habitat 698 (EH 698) 

Scientific name Common Name Taxonomic Group 
Sornatoehlora georgiana Coppery Emerald Dragonfly 

Division of Fisheries and Wildlife 

State Status 
Special Concern 

State Status 
Endangered 
Endangered 

State Status 
Endangered 
Endangered 

State Status 
Endangered 

www.masswildli{e.org 

Field Headquarters, North Drive, Westborough, MA 01581 (508)389-6300 Fax (508) 389-7891 
An Agency of the Department of Fish and Game 
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West Newbury 
Priorih) Habitat 1440 (PH 1440) and Estimated Habitat 46 (EH 46) 

Scientific name Common Name Taxonomic Group 
Emydoidea blandingii Blanding's Turtle Reptile 

Groveland 
Priarih) Habitat 1440 (PH 1440) and Estimated Habitat 46 (EH 46) 

Scientific name Common Name Taxonomic Group 
Emydoidea blandingii Blanding's Turtle Reptile 
Ambystoma laterale Blue-Spotted Salamander Amphibian 

Georgetown 
Priority Habitat 1440 (PH 1440) and Estimated Habilat46 (EH 46) 

fuj~ptifi.<: name Common Name Taxonomic Group 
Emydoidea blandingii Blanding's Turtle Reptile 
Glyptemys inseulpta Wood Turtle Reptile 
Ambystama laterale Blue-Spotted Salamander Amphibian 
Enallagma latera Ie New England Bluet Damselfly 

Boxford 
Priorih) Habitat 1440 (PH 46) and Estimated Habitat 1440 (EH 46) 

Scientific name Common Name Taxonomic Group 
Emydaidea blandingii Blanding's Turtle Reptile 
Glyptemys insculpta Wood Turtle Reptile 
Ambystoma laterale Blue-Spotted Salamander Amphibian 

Haverhill 
Priorihj Habitat 1321 (PH 1321) and Estimated Habitat 65 (EH 65) 

Scientific name Common Name Taxonomic Group 
Haliaeetus /eueocephalus Bald Eagle Bird 
Neurocordulia absaleta Umber Shadowdragon Dragonfly 

Sh)lurus spiniceps A Clubtail Dragonfly Dragonfly 
Gomphus vastus Cobra ClubtaiJ Dragonfly 

Methuen 
Piiority l-1abilat 1321 (PH 1321) and Estimated J--{abitat 65 (EH 65) 

Scientific name Common Name Taxonomic Group 
Haliaeetus leucocephalus Bald Eagle Bird 
NeuTocordulia absaleta Umber Shadowdragon Dragonfly 

Styilims spinieeps A Clubtail Dragonfly Dragonfly 
Gomphus vastus Cobra Clubtail Dragonfly 

Glyptemys inseulpta Wood Turtle Reptile 
Ambystoma laterale Blue-Spotted Salamander Amphibian 

Methuen 
Pn'orih) Habitat 249 (PH 249) and Estimated Habitat 135 (EH 135) 

Scientific name Common Name Taxonomic Group 
Emydoidea blandingii Blanding's Turtle Reptile 

State Status 
Threatened 

State Status 
Threatened 

Special Concern 

State Status 
Threatened 

Special Concern 
Special Concern 
Special Concern 

State Status 
Threatened 

Special Concern 
Special Concern 

State Status 
Endangered 

Special Concern 
Threatened 

SpeCial Concern 

State Status 
Endangered 

Special Concern 
Threatened 

Special Concern 
Special Concern 
Special Concern 

State Status 
Threatened 
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NHESP No, 09-26515, page 3 of 3 

Methuen 
Prioritt} Habitat 374 (PH 374) and Estimated Habitat 263 (EH 263) 

Scientific name Common Name Taxonomic Group 
Glyptemys insculpta Wood Turtle Reptile 
Emydaidea blandingi; Blanding's Turtle Reptile 

Dracut 
Prioritt} Habitat 374 (PH 374) and Estimated Habitat 263 (EH 263) 

Scientific name Common Name Taxonomic Group 
Glyptemys insculpta Wood Turtle Reptile 
Emydoidea blanding;; Blanding's Turtle Reptile 

Dracut 
Prioritt} Habitat 678 (PH 678) and Estimated Habitat 636 (EH 636) 

Scientific name Common Name Taxonomic Group 
Glyptemys insculpta Wood Turtle Reptile 
Ambystoma laterale Blue-Spotted Salamander Amphibian 

Dracut 
Priorih} Habitat 1321 (PH 1321) and Estimated Habitat 65 (EH 65) 

Scientific name Common Name Taxonomic Group 
Haliaeetus leucocephalus Bald Eagle Bird 
Neurocordulia absaleta Umber Shadowdragon Dragonfly 

Andover 
Priorih} Habitat 1321 (PH 1321) and Estimated Habitat 65 (EH 65) 

Scientific name Common Name Taxonomic Group 
Haliaeetus leucocephaZus Bald Eagle Bird 
Neuracardulia absaZeta Umber Shadow dragon Dragonfly 

State Status 
Special Concern 

Threatened 

State Status 
Special Concern 

Threatened 

State Status 
Special Concern 
Special Concern 

State Status 
Endangered 

Special Concern 

State Status 
Endangered 

Special Concern 

The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M,G,L. c, 
131A) and its implementing regulations (321 CMR 10,00). State-listed wildlife are also protected under the 
state's Wetlands Protection Act (WPA) (M.G.L. c. 131, s, 40) and its implementing regulations (310 CMR 1000). 
Fact sheets for most state-listed rare species can be found on our website {:;Y~~1hcsJLQIg)· 

This evaluation is based on t.lte most recent i.. .... Jormation available L'1. the NHESP database,. \vh:ich is constantly 
being expanded and updated through ongoing research and inventory, If you have any questions regarding 
tltis letter please contact Emily Holt, Endangered Species Review Assistant, at (508) 389-6361, 

Sincerely, 

7L--J,d 
Thomas W, French, Ph.D. 
Assistant Director 

cc: Sarah Bamum, Normandeau Associates, Inc. 
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FPL 
Seabrook Station 

New Hampshire Division of Historical Resources 
State Historic Preservation Office 
19 Pillsbury Street 
Concord, NH 03301·3570 

Attention: Review & Compliance 

FPL Energy Seabrook Station 
P.O. Box 300 
Seabrook, NH 03874 
(603) 773·7000 

April 13,2009 

SBK·L-09050 

Seabrook Station 
Request for Project Review by the 

New Hampshire Division of Historical Resources 

FPL Energy Seabrook, LLC (FPL Energy Seabrook) is enclosing a Request for Project Review 
by the New Hampshire Division of Historical Resources. FPL Energy Seabrook, the owner of a 
controlling interest in and the operator of Seabrook Station plans to apply to the U.S. Nuclear 
Regulatory Commission (NRC) for renewal of the Operating License for 20 years beyond the 
current expiration date. The NRC Operating License for Seabrook Station expires at midnight 
on March 15, 2030. FPL Energy Seabrook plans to submit its application to the NRC in the 
second quarter of 20 10. 

If you have any questions regarding this information, please contact me, at (603) 773-7745. 
Thank you in advance for your assistance. 

Sincerely yours, 

I1;tJ! {JiLl--
Michael O'Keefe 
Licensing Manager 

Enclosure 

an FPl Group company 
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Please mail the completed form and required material to: 

New Hampshire Division of Historical Resources 
State Historic Preservation Office 
Attention: Review & Compliance 
19 Pillsbury Street, Concord, NH 03301-3570 

Request for Project Review by the 

DHRUseOnly 

R&C# 

LogIn Date 

Response Date _'_'. __ 

Sent Date 

New Hampshire Division of Historical Resources 

~This is a new submittal 

O'l'his is additional information relating to DHR Review #: 

GENERAL PROJECT INFORMATION 

Proj ect 'l'i tle License Renewal for the Seabrook Station Nuclear Power Plant 

Project Location Seabrook, New Hampshire 
NH State Plane Geographic Coordinates: Easting 1202708 Northing 146127 

Lead Federal Agency Nuclear Regulatory Commission 
(Agency providing funds, licenses, or permits) 

Permit or Job Reference # nJa 

State Agency and Contact (if applicable) 

Permit or Job Reference # 

APPLICANT INFORMATION 

Applicant Name FPL Energy Seabrook, LLC 

Street Address Seabrook Station, P.O. Box 300, Lafayette Road Phone Number 6037737000 

City Seabrook State NH Zip 03874 Email 

CONTACT PERSON TO RECEIVE RESPONSE 

Name/Company Mr. Richard Cliche / FPL Energy Seabrook, LLC 

Street Address Seabrook Station, P.O. Box 300, Lafayette Road Phone Number 6037737003 

City Seabrook State NH Zip 03874 Email richard_cliche@fpl.com 

Please refer to the Request for Project Review manual for direction on completing this form. Submit one copy of this 
project review form for each project for which review is requested. Include a self-addressed stamped envelope to 
expedite review response. Project submissions will not be accepted via facsimile or e-mail. This form is required. 
Review request form must be complete for review to begin. Incomplete forms will be sent back to the applicant 
without comment. Please be aware that this form may only initiate consultation. For some projects, the Division of 
Historical Resources (DHR) may require additional information to complete our review. All items and supporting 
documentation submitted with a review request, including photographs and publications, must be retained by the 
DHR as part of its review records. Items to be kept confidential should be clearly identified. For questions regarding 
the DHR review process, please visit our website at: http://www.nh.gov/nhdhr/review or contact the R&C Specialist 
at 603.271.3558. 
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PROJECT BOUNDARIES AND DESCRIPTION 

PROJECTS CANNOT BE PROCESSED WITIIOUTTH,IS INFORMATION 

REQUIRED 

IZl Attach the relevant portion of a 7.5' USGS Map (photocopied or computer-generated) indicating the 
defined project boundary. 

IZl Attach a detailed written description of the proposed project. Include: (1) a narrative description of the 
proposed project; (2) site plan; (3) photos and description of the proposed work if the project involves 
rehabilitation, demolition, additions, or alterations to existing buildings or structures; and (4) a 
photocopy of the relevant portion of a soils map (if accessible) for ground-disturbing projects. 

Architecture 

Are there any buildings or structures within the project area? DYes IZl No 

If yes, submit all of the following information: 

Approximate age(s): 

D Photographs of each building located within the project area along with a photo key. Include streetscape 
images if applicable. (Digital photographs are accepted. All photographs must be clear, crisp and 
focused) 

Please note that as part of the review process, the DHR may request 
an architectural surveyor other additional information. 

Archaeology 

Does the proposed undertaking involve ground-disturbing activity? DYes IZl No 

o 
o o 

If yes, submit all of the following information: 

Project specific map andlor preliminary site plan that fully describes the project boundaries and areas of 
proposed excavation. 
Description of current and previous land use and disturbances. 
Any available information concerning known or suspected archaeological resources within the project 
area. 

Please note that as part ofthe review process, the DHR may request 
an archaeological surveyor other additional information. 

DHRCOMMENT Thi~ Space for Dii,Jis.iMo{flistorical Resources Use Only 

o No Potential to cause Effects o Additional information is needed in order to complete our review 

o No Adverse Effect o No Historic Properties Affected D. Adverse Effect 

Comments:: ____________________________________________________________________________ _ 

If plans change or resources are discovered in the course of this project, you must contact the Division of 
Historical Resources as required by federal law and regulation. 

Authorized Signature: ________________________________ _ Date: ________ _ 
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Additional Information 

FPLE Seabrook, LLC 
Request for Project Review 

Seabrook Station Nuclear Power Plant 

Description of the Proposed Undertaking 

The proposed lUldertaking to be considered by the Nuclear Regulatory Commission (NRC) is 
whether to renew the license for continued operation and maintenance of the existing Seabrook 
Station Nuclear Power Plant (Seabrook Station). The license term would be an additional 20 
years. Continued operation and maintenance of Seabrook Station and its associated 
infrastructure would not involve any license-related construction, demolition, or refurbishment 
activities. Routine operation and maintenance activities would continue to occur as they have 
since the plant started operations in 1986. All such activities would occur in areas previously 
disturbed through construction activities. 

Description of the Seabrook Station and Associated Infrastructure 

Seabrook Station is situated on approximately 889 acres east of Seabrook, New Hampshire 
(Figures I and 2). It is located along Route 1, two miles north of the Massachusetts border. The 
station received a construction license from the Atomic Energy Commission in 1976 and an 
operating license in 1986. The station layout can be seen in Figure 3. 

Existing infrastructure associated with the operation of Seabrook Station includes transmission 
lines and intake/discharge systems. There are three transmission lines serving the Seabrook 
Station (Figure 4): 

• Scobie Pond 345 kV Line - this is a single circuit line that runs west from Seabrook 
Station in a 245 to 255-foot wide corridor shared with the Tewksbury Line for 
approximately five miles. After the Tewksbury Line splits off, the corridor becomes 
170 feet wide and continues west approximately 25 miles to termination at the Scobie 
Pond Substation in Derry, New Hampshire. 

• Tewksbury 345 kV Line - this is a single circuit line that runs west from Seabrook 
Station in a 245 to 255-foot wide corridor shared with the Scobie Pond Line for 
approximately five miles. After the Scobie Pond Line splits off, the corridor becomes 
170 feet wide and continues south and west approximately 20 miles to termination at 
the Ward Hill Substation in Ward Hill, Massachusetts. 

• Newington 345 kV Line - this is a single circuit line that runs north from Seabrook 
Station in a 170-foot wide corridor for approximately 4.5 miles to termination at the 
Timber Swamp Substation in Hampton Falls, New Hampshire. It then continues 
approximately 13.5 miles north to the Newington Generating Station. 



Appendix E – Environmental Report 
Attachment D State Historic Preservation Office Correspondence 

Seabrook Station Unit 1 Page D-6 
License Renewal Application 

 

The cooling system for Seabrook Station uses water from the Atlantic Ocean (Figure 5). Water 
is brought to the plant through a 17,000-foot long intake tunnel imbedded in the underlying 
bedrock. Water is returned to the ocean through a 16,500-foot long discharge tunnel also 
imbedded in the underlying bedrock. The tunnels begin below Seabrook Station at 240 feet 
below mean sea level and gradually ascend to approximately 160 feet below the ocean surface, 
where they connect to the intake and discharge shafts offshore. 

Previous Cultural Resource Studies and Compliance 

In October and November 1973, an archaeological survey was conducted for the planned 
Seabrook Station site by Charles Bolian of the University of New Hampshire, a consultant to the 
applicant (Bolian, 1974). This survey was conducted in support of development of the 
Environmental Report for the construction license application. The consultant conducted a 
surface reconnaissance and performed selected test excavations in areas that appeared to have 
archaeological deposits. The survey identified five archaeological sites on the Seabrook Station 
plant site. All five had prehistoric components, and one also had a European Contact Period 
component. Two of the sites were determined to be outside of the area proposed for construction 
activities and no further work was conducted on them. Three of the sites (N"H47-20, -21, and -
22) were determined to be within the area of proposed construction and were excavated in 1974 
and 1975 by Charles Bolian of the University of New Hampshire, with the assistance of 
avocational archaeologists and volunteers (Robinson and Bolian, 1987). These three sites 
together comprise the Rocks Road Site. The Rocks Road Site was a prehistoric habitation area 
that was occupied intermittently from the Late Archaic through Historic Periods (a span of over 
4,000 years), with major occupations in the Middle Woodland and Contact Period. Four 
prehistoric burials were identified and excavated from the site. Two separate studies were 
conducted of the burials. The first was conducted in 1981 by Howard M. Hecker of the 
University of New Hampshire (Hecker, 1981). The second study was conducted in 1994 by 
Marcella H. Sorg of Sorg Associates for the New Hampshire Division of Historical Resources, 
and was likely conducted to meet the inventory requirements promulgated by the Native 
American Graves Protection and Repatriation Act (NAGPRA) (Sorg, 1994). 

The remains of all four individuals were transferred to the NH Division of Historical Resources 
for curation in 1999. In compliance with NAGPRA, the Notice of Inventory Completion for the 
human remains from the Rocks Road Site was published in the Federal Register in 2002 (Federal 
Register, 2002). The Notice reports that this portion (Seabrook Station region) of New 
Hampshire is within the aboriginal and historic homeland of the Western Abenaki, Eastern 
Abenaki, and the Wampanoag native groups. The Notice states the determination of the NH 
Di vision of Historical Resources that there is a relationship of shared group identity between the 
human remains and the Abenaki Nation of Missisquoi. 

A Notice of Intent to Repatriate Cultural Items was published in the Federal Register in 2008 
(Federal Register, 2008). This Notice reports that the Rocks Road Site human remains were 
repatriated to the Abenaki Nation of Missisquoi following the Notice published in 2002. While 
the 2002 Notice stated that no associated funerary objects were present with the four burials, the 
2008 Notice states that after repatriation, cultural items associated with the burials were 
discovered by the University of New Hampshire among its collections. The 2008 Notice states 
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the determination by the University of New Hampshire that that there is a shared group identity 
between the funerary objects and the Abenaki Nation of New Hampshire and the Cowasuck 
Band ofPennacook-Abenaki People, and that unless another group contacts them, disposition of 
the funerary objects to these groups would occur after June 30, 2008. 

In 1982, the NRC consulted with the Advisory Council on Historic Preservation regarding the 
potential effect of operation of the Seabrook Station on historic properties for the NRC's 
Environmental Statement (NRC 1982). The NRC determined that there would be no effect to 
properties included in or eligible for the National Register of Historic Places, and the Advisory 
Council concurred. 

FPL Energy Seabrook knows of two archaeological resources on the plant site. Both sites are 
prehistoric and, at the time of the 1973 survey, one was reported as being impacted by vehicular 
traffic resulting in compaction, erosion, and mixing. FPL Energy Seabrook is not aware of any 
historic or archaeological resources that have been affected to date by Seabrook Station 
operations, including operation and maintenance of transmission lines. Because FPL Energy 
Seabrook is aware of the potential for discovery of cultural resources during land-disturbing 
activities at Seabrook Station, it has developed procedures that protect archaeological resources 
on the Seabrook Station site. 

Designated Resources l'-.J"ear the Seabrook Station 

As of January 2009, the National Register of Historic Places listed III properties in Rockingham 
County, New Hampshire (National Park Service 2009a). Of these, 10 properties in Rockingham 
County are located within 6 miles of the Seabrook Station. Table 1 lists the 10 properties within 
6 miles of the station. There are no National Historic Landmarks in Rockingham County within 
6 miles of the Seabrook Station (National Park Service 2009b). 
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Table 1. New Hampshire properties listed in the National Register of Historic Places that 
fall within a 6-mile radius of Seabrook Station 

Property Location 
Benjamin James house 186 Towle Farm Road, Hampton 
Reuben Lamprey homestead 416 Winnacunnet Road, Hampton 
Unitarian Church Exeter Road, Hampton Falls 
Gov. Meshech Weare house Exeter Road, Hampton Falls 
Captain Jonathan Currier house, part of Hilidale A venue, South Hampton 
South Hampton MRA 
Highland Road Historic District, part of Highland and Woodman Roads, South 
South Hampton MRA Hampton i 
Jewell Town District, part of South W. Whitehall Road and Jewell Street, South 
HamptonMRA Hampton 
Smith's Comer Historic District, part of Chase Road, South Hampton 
South Hampton MRA 
Town Center Historic District, part of Main and Hilldale Avenues and Jewell Street, 
South Hampton MRA South Hampton 
Woodman Road Historic District, part of Woodman Road, South Hampton 
South Hampton MRA 

MRA = multiple resource area 

The New Hampshire Division of Historical Resources maintains the State Register of Historic 
Places. There is one listed property within the 6-mile radius of the Seabrook Station, Marelli's 
Market at Lafayette Road in Hampton, NH. (NH DHR 2009). 

None of the designated national or state properties discussed above are located within or adjacent 
to the Seabrook Station property. 

Assessment of Effect 

The undertaking involves renewal of the operating license for Seabrook Station for 20 years and 
continued operation and maintenance activities during the term ofthe license. No license-related 
construction, demolition, or refurbishment activities would be conducted. Routine operation and 
maintenance activities would continue in areas previously disturbed by construction activities. 
Seabrook Station has procedures in place to ensure protection of historic and archaeological 
resources during operation and maintenance activities therefore, FPL Energy Seabrook 
concludes that there would be no effect to historic properties from license renewal and associated 
operation and maintenance activities. 
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DHRUseOnly 

Please mail the completed form and required material to: R&C# 86.J 
Log III Date New Hampshire Division of Historical Resotll'ces 

State Historic Preservation Office 
Attention: Review & Compliance 

Response Date!/-I &/ <p? 
19 Pillsbury Street, Concord, NH 03301·3570 Sent Dnte !L,M/Or 

Request for Project Review by the 
New Hampshire Division of Historical Resources 

[2'JThis is a new submittal 

O'l'his is additional information relating to DHR Review #: 

GENERAL PROJECT INFORMATION 

Project Title License Renewal for the Seabrook Station Nuclear Power Plant 

Project Location Seabl'ook, New Hampshire 
NH State Plane Geogl'aphic Coordinates: Easting 1202708 Northing 146127 

Lead Federal Agency Nuclear Regulatory Commission 
(Agency providing funds, licenses, 01' permits) 

Permit 01' Job Reference it nla 

State Agency and Contact (if applicable) 

Permit or Job Reference it 

APPLICANT INFORMATION 

Applicant Name FPL Energy Seabrook, LLC 

Street Address Seabrook Station, P.O. Box 300, Lafayette Road Phone Number 6037737000 

City Seabmok State NH Zip 03874 Email 

CONTACT PERSON 'fO RECEIVE RESPONSE 

Name/Company Mr, Richard Cliche / FPL Energy Seabrook, LLC 

Street Address Seabrook Station, P.O. Box 300, Lafayette Road Phone Number 6037737003 

City Seabrook State NH Zip 03874 Emailrichal'(l.cliche@fpl.com 

Please refer to the Req~lcst for Project Review manual for direction on~oll!:RI~~i~Bthi~f()~~n:~tl?~i~?~e.c?p~?f~hi~ 
Pt:()j~.~t.r~yi~\v fOl'~}ol'~ach project for wllich l'eview is requested. ';tn~liid~iia·;.iieIf.iili:idr'ii$·geci?'st'artirlliit;~tiV&lopc:to: 

fk~ef~~:~!~tlt~':!~:=;;:!6~!~!~ ~:o~~~;~~:~~~i:~~i:,~\:o:e~~n~cC:!~!p~~~ef~~~:::l:~~ ~~~~!t ~~~~f~~I~h~ ~;~~~~:~t 
without comment. Please be aware that this form may only initiate consultation. For same projects, the Division of 
Historical Resources (OHR) may require additional information to complete our review. All items and supporting 
documentation submitted with a review request, including photographs and publications, must be retained by the 
DHR as part of its review records. Items to be kept confidential should be clearly identified. For questions regarding 
the DHR review process, please visit our website at: http://www.nh.gov/nhdhr/review or contact the R&C Specialist 
at 603.271.3558. 
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REQUIRED 

Attach the relevant portion of a 7.5' USGS Map (photocopied or computel"genel'ated) i.ndicating the 
defined project boundal'Y' 
Attach a detailed written desCl'iption of the proposed project. Include: (1) a narrative description of the 
proposed project; (2) site plan; (3) photos and description of the proposed work if the project involves 
rehabilitation, demolition, additions, 01' alterations to existing buildings or structures; and (4) a 
photocopy of' the relevant portion of a soils nlap (if accessible) for ground~disturbing pl'ojecte. 

Are thei'e any buildings 01' structures within the project area? l2JYes D No 

If yes, submit all of the following information: 

Approximate age(s): 

D Photographs of each building located within the project area along with a photo key. Include streetscape 
images if applicable. (Digital photographs are accepted. All photographs mnst be clear, crisp and 
focused) 

Al'chaeology 

Please note that as part of the review process, the DHR Illay request 
an architeotural surveyor other additional inforillation, 

Does the proposed undertaking involve ground-disturbing activity? DYes I2:5J No 

If yes, submit all of the following information: 

D Project specific map andlor pl'eliminary site plan that fully descl'ibes the project boundaries and areas of 
proposed excavation, 

D Description of current and pl'evious land \\S6 and disturbances. 
D Any available information concerning known or suspected archaeological resources within the project 

area. 

Please note that as part of the review process, the DHR may request 
all archaeological survey 01' other additional information, 

.If plani> change 01' resourcefl are. discovered in the course of this proJect, you must cont~~t the DiVision of 

. Bi.stol'icall\esOUl'ces as l;equired bY£llderallawun(l"regulatiqn, . . 

~ctthor~zed~ignatm'e: .. ·l'<2e~ 
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Mr. W. F. Galvin 
Secretary of the Commonwealth 
Massachusetts Historical Commission 
220 Morrissey Blvd. 
Boston, Ma.02125 - 3314 

Seabrook Station 

NEXTera" 
EN~ 

February 19. 2010 

SBK -L-1D031 

Tewksbury Transmission Line Project Notification 

NextEra Energy Seabrook. LLC (NextEra Energy Seabrook) is enclosing a Project Notification 
Form to the Massachusetts Historical Commission. NextEra Energy Seabrook, the owner of a 
controlling interest and the operator of Seabrook Station, plans to apply to the U.S. Nuclear 
Regulatory Commission (NRC) for renewal of the NextEra Energy Seabrook Facility Operating 
License for 20 years beyond the cwent expiration date. The Facility Operating License for 
Seabrook Station expires at midnight on March 15, 2030. NextEra Energy Seabrook plans to 
submit its application to the NRC in the second quarter of 201 O. 

NRC requires that a license renewal application include an environmental report, and that 
impacts of the proposed action (license renewal) on transmission lines be considered. One 
transmission line from Seabrook Station, the Tewksbury line, extends approximately 20 miles 
into Massachusetts, to the Ward Hill Substation. It is that component of the project that we are 
seeking Massachusetts Historical Commission review. 

Included with the Project Notification Form is an attachment that describes the project and 
historic resources in the Commonwealth of Massachusetts within 6 miles of the project. Table 1 
of the attachment lists sites on the National Historic Register within 6 miles of the project. Table 
2 lists properties within 2 miles of the transmission line. Figure 3 of the attachment is a USGS 
quadrangle map with the transmission corridor marked. 

Should you have any questions regarding this letter please contact Mr. Richard Cliche, Seabrook 
Station License Renewal Project Manager, (603) 773-7003. Thank you in advance for your 
assistance. 

Sincerely, 
NextEra Energy Seabrook, LLC 

M~!¥ 
Licensing Manager 

- - - ------ - - -- - - - ---- - - - -------- - - -
NextEra Energy Seabrook, LLC, P,O, Box 300, Lafayette Road , Seabrook, NH 03874 
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950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH 

APPENDIX A 
MASSACHUSETTS HISTORICAL COMMISSION 

220 MORRISSEY BOULEVARD 
BOSTON, MASS. 02125 

617-727-8470, FAX: 617-727-5\28 

PROJECT NOTIFICATION FORM 

Project Name: _L_ice_n_s_e_R_e_n_e_w_a_l_f_or_S_ea_b_r_o_o_k_S_ta_t_io_n_N_u_c_le_a_r_P_o_w_e_r_P_la_n_t __________ _ 

Location / Address: State Plane Geographic Coordinates: Easting 1202708 Northing 146127 

City / Town: Seabrook, NH 

Project Proponent 

Name: __ N_e_x_tE_r_a_E_n_e_r~g~y_S_e_a_b_ro_o_k_,_L_L_C ______________________ _ 

Address: _ S_e_a_b_r_o_o_k_S_g_t_io_n_,_P_"_O_. _B_o_x_3_0_0_, _L_af_a_y_e_tt_e_R_o_a_d _______________ ___ 

Cityr rowniZiplTelephone: _S_e_a_br_o_o_k_N_H...:.,_0_3_8_74 _____ I.:.(6_0_3.:..l _7_73_ 7_00_0 _________ ___ 

Agency license or funding for the project (list al\ licenses, permits, approvals, grants or other entitlements being 
sought from state and federal agencies). 

Agency Name Type of Liceose or fimdjng (specify) 

U.S. Nuclear Regulatory Commission Facility Operating License Renewal 

Project Description (narrative): see attached narrative - specifically see information regarding 
Tewksbury 345 kV transmission line which runs for approximately 
20 miles from the MA line to the Ward Hill substation 

Does the project include demolition? If so, specify nature of demolition and describe the building(s) which 
are proposed for demolition. 

No 

Does the project include rebabilitation of any existing buildings? If so, specify nature of rebabilitation 
and describe tbe building(s) wbicb are proposed for rebabilitation. 

No 

Does tbe project include new construction? If so, describe (attach plans and elevations if necessary). 

No 

5/31/96 (Effective 7/1/93) - corrected 950 CMR - 275 
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950 CMR: OFFICE OF THE SECRETARY OF THE CO:rvwONWEALTIl. 

APPENDIX A (continued) 

To the best of your knowledge, are any historic or archaeological properties known to exist within tbe 
project's area of potential impact? If so, specify. NextEra Energy Seabrook is not aware of any sites 
within the transmission line right-of-way. Twenty historic properties occur within a 2-mile radius of the ROW. 

Wbat is the total acreage oftbe project area? approximately 618 acres (20 miles of 245' - 255'-wide ROW) 

Woodland ______ acres 
Wetland acres 

Productive Resources: 
Agriculture . acres 

Floodplain acres Forestry acres 
Open space acres MininglExtraction acres 
Developed acres Total Project Acreage ____ acres 

o Wbat is the acreage of tbe proposed new construction? _____ --:-_ acres 

Wbat is the present land use of tbe project area? transmission line right of way 

Please attacb a copy of the section of the USGS quadrangle map which clearly marks the project location. 

See Figure 3 ofthe attachment 

This Project Notification Fonn has been submitted to the MHC in compliance with 950 CMR 71.00. 

Signature of Person submitting this fonn: ;/;t~4 /f ~ Date: ;z/; J-z (j 10 7 7 
Nwme:_~R~ich~a~rd~C~li~c~h~e~,~Li~ce~ns~e~R~e~n~ew~a~l~P~ro~je~c~t~M~a~n~a~g~e~r ______________ ___ 

Adme~: __ s_ea_b_r_o_o_k_S_ta_t_io_n_._P_.O_._B_O_X_3_0_O~ ________________________ __ 

Cityffown/Zip: Seabrook. NH 03874 

Telephone: 603 773 7003 

REGULATORY AUTHORITY 

950 CMR 71.00: M.G.L. c. 9, §§ 26-27C as wmended by St. 1988, c. 254. 

7/1193 950 CMR- 276 
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NextEra Energy Seabrook, LLC 
Request for Project Review 

Seabrook Station Nuclear Power Plant 

Additional Information 

Description of the Proposed Undertaking 

The proposed undertaking to be considered by the Nuclear Regulatory Commission (NRC) is 
whether to renew the license for continued operation and maintenance of the existing Seabrook 
Station Nuclear Power Plant (Seabrook Station). The license term would be an additional 20 
years. Continued operation and maintenance of the Seabrook Station and its associated 
infrastructure would not involve any license-related construction, demolition, or refurbishment 
activities. Routine operation and maintenance activities would continue to occur as they have 
since the plant started operations in 1990. All such activities would occur in areas previously 
disturbed through construction activities. 

Description of the Seabrook Station and Associated Infrastructure 

The Seabrook Station is situated on approximately 889 acres east of Seabrook, New Hampshire 
(Figures 1). It is located along Route 1, two miles north of the Massachusetts border. The 
station received a construction license from the Atomic Energy Commission in 1976 and an 
operating license in 1990. 

Existing infrastructure associated with the operation of Seabrook Station includes transmission 
lines and intake/discharge systems. There are three transmission lines serving Seabrook Station 
(Figure 2 and 3): 

• Scobie Pond 345 kV Line - this is a single circuit line that runs west from Seabrook 
Station in a 245 to 255-foot wide corridor shared with the Tewksbury Line for 
approximately five miles. After the Tewksbury Line splits off, the corridor becomes 
170 feet wide and continues west approximately 25 miles to termination at the Scobie 
Pond Substation in Derry, New Hampshire. 

• Tewksbury 345 kV Line - this is a single circuit line that runs west from Seabrook 
Station in a 245 to 255-foot wide corridor shared with the Scobie Pond Line for 
approximately 5 miles. After the Scobie Pond Line splits off, the corridor becomes 
170 feet wide and continues south and west approximately 20 miles to termination at 
the Ward Hill Substation in War Hill, Massachusetts. 

• Newington 345 kV Line - this is a single circuit line that runs north from Seabrook 
Station in a 170-foot wide corridor for approximately 4.5 miles to termination at the 
Timber Swamp Substation in Hampton Falls, New Hampshire. It then continues 
approximately 13.5 miles north to the Newington Generating Station. 
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The cooling system for Seabrook Station uses water from the Atlantic Ocean. Water is brought 
to the plant through a 17,000-foot long intake tunnel imbedded in the underlying bedrock. Water 
is returned to the ocean through a 16,500-foot long discharge tunnel also imbedded in the 
underlying bedrock. The tunnels begin below the Seabrook Station plant at 240 feet below mean 
sea level and gradually ascend to approximately 160 feet below the ocean surface, where they 
connect to the intake and discharge shafts offshore. 

Previous Cultural Resource Studies and Compliance 

In October and November 1973, an archaeological survey was conducted for the planned 
Seabrook Station site by Charles Bolian of the University of New Hampshire, a consultant to the 
applicant (Bolian, 1974). This survey was conducted in support of development of the 
Environmental Report for the construction license application. The consultant conducted a 
surface reconnaissance and performed selected test excavations in areas that appeared to have 
archaeological deposits. The survey identified five archaeological sites on the Seabrook Station 
plant site. All five had prehistoric components, and one also had a European Contact Period 
component. Two of the sites were determined to be outside of the area proposed for construction 
activities and no further work was conducted on them. Three of the sites (1,3, and 4 [NH47-20]) 
were determined to be within the area of proposed construction and were excavated in 1974 and 
1975 by Charles Bolian of the University of New Hampshire, with the assistance of avocational 
archaeologists and volunteers (Robinson and Bolian, 1987). These three sites together comprise 
the Rocks Road Site. The Rocks Road Site was a prehistoric habitation area that was occupied 
intermittently from the Late Archaic through Historic Periods (a span of over 4,000 years), with 
major occupations in the Middle Woodland and Contact Period. Four prehistoric burials were 
identified and excavated from the site. Two separate studies were conducted of the burials. The 
first was conducted in 1981 by Howard M. Hecker of the University of New Hampshire (Hecker, 
1981). The second study was conducted in 1994 by Marcella H. Sorg of Sorg Associates for the 
New Hampshire Division of Historical Resources, and was likely conducted to meet the 
inventory requirements promulgated by the Native American Graves Protection and Repatriation 
Act (NAGPRA) (Sorg, 1994). 

The remains of all four individuals were transferred to the NH Division of Historical Resources 
for curation in 1999. In compliance with NAGPRA, the Notice ofInventory Completion for the 
human remains from the Rocks Road Site was published in the Federal Register in 2002 (Federal 
Register, 2002). The Notice reports that this portion (Seabrook Station region) of New 
Hampshire is within the aboriginal and historic homeland of the Western Abenaki, Eastern 
Abenaki, and the Wampanoag native groups. The Notice states the determination of the NH 
Division of Historical Resources that there is a relationship of shared group identity between the 
human remains and the Abenaki Nation ofMissisquoi. 

A Notice of Intent to Repatriate Cultural Items was published in the Federal Register in 2008 
(Federal Register, 2008). This Notice reports that the Rocks Road Site human remains were 
repatriated to the Abenaki Nation of Missisquoi following the Notice published in 2002. While 
the 2002 Notice stated that no associated funerary objects were present with the four burials, the 
2008 Notice states that after repatriation, cultural items associated with the burials were 
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discovered by the University of New Hampshire among its collections. The 2008 Notice states 
the determination of the University of New Hampshire that that there is a shared group identity 
between the funerary objects and the Abenaki Nation of New Hampshire and the Cowasuck 
Band ofPennacook-Abenaki People, and that unless another group contacts them, disposition of 
the funerary objects to these groups would occur after June 30, 2008. 

In 1982, the NRC consulted with the Advisory Council on Historic Preservation regarding the 
potential effect of operation of the Seabrook Station on historic properties for the NRC's 
Environmental Statement (NRC 1982). The NRC determined that there would be no effect to 
properties included in or eligible for the National Register of Historic Places, and the Advisory 
Council concurred. 

NextEra Energy Seabrook knows of two archaeological resources on the plant site. Both sites 
are prehistoric and, at the time of the 1973 survey, one was reported as being impacted by 
vehicular traffic resulting in compaction, erosion, and mixing. NextEra Energy Seabrook is not 
aware of any historic or archaeological resources that have been affected to date by Seabrook 
Station operations, including operation and maintenance of transmission lines. Because NextEra 
Seabrook is aware of the potential for discovery of cultural resources during land-disturbing 
activities at Seabrook Station, is developing procedures that will protect archaeological resources 
on the Seabrook Station site. 

Designated Resources Near the Seabrook Station 

As of January 2009, the National Register of Historic Places listed 444 properties in Essex 
County, Massachusetts (National Park Service 2009a). Of these, 9 properties are within 6 miles 
of the Seabrook Station and 20 are within 2 miles of the transmission line. Table 1 lists the nine 
properties within 6 miles of the station. Table 2 lists the 20 properties within 2 miles of the 
transmission line. 

Table 1. Massachusetts properties listed in the National Register of Historic Places within 
a 6-mile radius of Seabrook Station 

Property 
Amesbury and Salisbury Mills Village Historic 
District 
Amesbury Friends Meetinghouse 
Lowell's Boat Shop 
Rocky Hill Meetinghouse and Parsonage 
Walker Body Company Factory 
John Greenleaf Whittier house 
Newburyport Harbor Front Range Light 
Newburyport Historic District 

Ann's Diner 
National Park Service 2009a 

Location 
Boardman, Water, Main, and Pond Streets, 
Amesbury 
120 Friend Street, Amesbury 
459 Main Street, Amesbury 
Portsmouth Road and Elm Street, Amesbury 
Oak Street at River Court, Amesbury 
86 Friends Street, Amesbury 
Station, Newburyport 
Plummer, State, and High Streets, 
Newburyport 
L 1 Bridge Road, Salisbury 
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Ta ble 2. Massachusetts properties listed in the National Register of Historic Places 
within a 2-mile radius of the Tewksbury transmission line 

Property 
Adams-Clarke House 
Amesbury and Salisbury Mills Village Historic 

District 
Amesbury Friends Meeting House 
Samuel Chase House 
Ephraim Davis House 
Georgetown Central School 
Joseph Hardy House 
George Hopkinson House 
House at 922 Dale Street 
Intervale Factory 
Capt. Timothy Johnson House 
George Kunhardt Estate 
Samuel Marsh House 
Timothy Morse House 
Newell Farm 
Osgood Hill 
Col. John Osgood House 
Rocks Village Historic District 
Rev. John Tufts House 
John Greenleaf Whittier House 

National Park Service 2009a 

Assessment of Effect 

Location 
93 W. Main Street, Georgetown 
Market Square, roughly bounded by Boardman, 
Water, Main and Pond Streets, Amesbury 
120 Friend Street, Amesbury 
154 Main Street, West Newbury 
Merrimack Road, Haverhill 
I Library, Street, Georgetown 

93 King Street, Grovetown 
362 Main Street, Groveland 
922 Dale Street, Andover 
402 River Street, Haverhill 
18 -20 Stevens Street, Essex 
1518 Great Pond Road, North Andover 
444 Main Street, West Newbury 
628 Main Street, West Newbury 
243 Main Street, West NeWbury 
709 and 723 Osgood Street, Andover 
547 Osgood Street, Andover 
NE of Haverhill at Merrimack River, Haverhill 
750 Main Street, West Newbury 
86 Friend Street, Amesbury 

The undertaking involves renewal of the operating license for Seabrook Station for 20 years and 
continued operation and maintenance activities during the term ofthe license. No license-related 
construction, demolition, or refurbishment activities would be conducted. Routine operation and 
maintenance activities would continue in areas previously disturbed by construction activities. 
Therefore, NextEra Energy concludes that there would be no effect to historic properties from 
license renewal and associated operation and maintenance activities. 
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March 3,2010 

Brian Holian 
Director 

The Commonwealth of Massachusetts 
William Francis Galvin, Secrerary of the Commonwealth 

Massachusetts Historical Commission 

Division of License Renewal 
Office of Nuclear Reactor Regulation 
Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 

RE: Seabrook Nuclear Power Station License Renewal Application, Tewksbury 345 kV 
Transmission Line to Ward Hill Substation, Amesbury, Merrimac, West Newbury, 
Groveland, Georgetown, Boxford, Haverhill, MA. MHC #RCA8153. 

Dear Mr. Holian: 

Staff of the Massachusetts Historical Commission (MHC), office of the Massachusetts State Historic 
Preservation Officer (SHPO), have reviewed a Project Notification Form (PNF) and additional 
intormation for the proposed project referenced above and have the following comments. 

MHC understands that the proposed license renewal for the Seabrook, New Hampshire Nuclear Power 
Plant, including existing 345 kV transmission lines in Massachusetts, proposes no new construction. 
demolition or refurbishment activities. Because no new construction is proposed, the MHC has no 
concerns_ 

These comments are offered to assist in compliance with Section 106 of the National Historic 
Preservation Act of 1966, as amended (36 CFR 800). [fyou have any questions please contact Jonathan 
K. Patton at this office. 

Sincere lv, 

~)~ 
Brona Simon 
State Historic Preservation Officer 
Executive Director 
Massachusetts Historical Commission 

xc: Richard Cliche, NextEra Energy Seabrook, LLC 
Dennis L. Egan, NRC Region I 
New Hampshire Division of Historical Resources 

220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617) 717-8470. Fax: (617) 717-5128 

www.sec.stare.ma.us/mhc 
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COASTAL ZONE CONSISTENCY CERTIFICATION 

 

Federal Consistency Certification for Federal Permit and License 
Applications 

NextEra Energy Seabrook, LLC (NextEra Energy Seabrook) certifies to the 
U.S. Nuclear Regulatory Commission (NRC) that renewal of the Seabrook 
Station operating license is consistent with enforceable policies of the 
federally-approved coastal zone management program for the State of New 
Hampshire.  The Consistency Certification is set forth below, and is followed 
by the information and data necessary to satisfy Coastal Zone Management 
Act (CMZA) requirements.   

CONSISTENCY CERTIFICATION 

The proposed activity, NRC’s renewal of the Seabrook Station operating 
license, complies with the enforceable policies of New Hampshire’s approved 
coastal management program and will be conducted in a manner consistent 
with such program.   

NECESSARY DATA AND INFORMATION 

Statutory and Regulatory Background 

The CZMA (16 USC 1451 et seq.) imposes certification requirements on 
applicants for a federal license to conduct an activity that could affect a state’s 
coastal zone.  The act requires the applicant to certify in the application to the 
licensing agency that the proposed activity would be consistent with the 
state’s federally approved coastal management program.  The Act also 
requires the applicant to provide to the state a copy of the certification, with all 
necessary information and data, and requires the state to notify the federal 
agency and the applicant at the earliest practicable time whether the state 
concurs with, or objects to, the consistency certification.  If the state objects, 
the federal agency cannot issue the license unless the Secretary of 
Commerce determines that the activity is consistent with the objectives of the 
CZMA or is otherwise necessary in the interest of national security.  See 16 
USC 1456(c)(3)(A). 

The Secretary of Commerce has delegated federal CZMA responsibilities to 
the National Oceanic and Atmospheric Administration (NOAA).  NOAA has 
promulgated regulations implementing the CZMA (15 CFR 930 et seq.) that 
indicate that consistency requirements apply to license renewals under 
certain circumstances, including renewals of federal licenses not previously 
reviewed by the state agency.  NOAA approved the New Hampshire coastal 
management program in 1982 (Ref. E-5).   

The New Hampshire Department of Environmental Services, Water Division, 
Watershed Management Bureau administers the New Hampshire Coastal 
Program and maintains a website on the program in general (Ref. E-1).  The 
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website provides a link to a state coastal zone map that shows that the towns 
of Seabrook, Hampton and Hampton Falls are included in the coastal zone 
(Ref. E-2).  The website also provides a link to information on federal 
consistency (Ref. E-3).  The state has published a guide to federal 
consistency that lists NRC licensing and U. S. Environmental Protection 
Agency (EPA) permitting under the National Pollutant Discharge Elimination 
System (NPDES) as federal licensing activities that the state presumes have 
reasonably foreseeable coastal effects and thus require CZMA certification 
(Ref. E-4, Section IV and Appendix C.II).   

EPA administers the NPDES program in New Hampshire.  In 1985, the State 
of New Hampshire concurred with Seabrook Station’s certification that EPA’s 
issuance of the Station’s NPDES permit and subsequent renewals were 
consistent with the New Hampshire coastal zone management program 
(e.g., Ref. E-9).  However, the State of New Hampshire has not previously 
performed a CZMA review of the NRC operating license.   

Proposed Action 

The NRC license for Seabrook Station will expire in 2030.  The NRC 
regulations provide for license renewal, and NextEra Energy Seabrook is 
applying for renewal of the Seabrook Station operating license.  Renewal 
would extend the Seabrook Station operating license term to 2050. 

Seabrook Station is an electric generating plant located within the New 
Hampshire coastal zone, in the Town of Seabrook, Rockingham County, on 
the western shore of Hampton Harbor, two miles west of the Atlantic Ocean 
(Figures E-1 and E-2).  The location is approximately two miles north of the 
Massachusetts state line.  The site consists of 889 acres and is bounded on 
the north, east, and south by estuarine marshlands (Figure E-3).  
Approximately two thirds of the site area is characterized by broad open 
areas of level tidal marsh veined with man-made linear drainage ditches and 
tidal creeks.  Wooded islands and peninsulas rise from the marsh to 
elevations of 20 to 30 feet above sea level.  The developed portion of the site 
encompasses slightly more than 100 acres.  Three transmission lines connect 
Seabrook Station to the New England electric grid, as shown on Figure E-4. 

Seabrook Station has been in commercial operation since 1990.  The station 
is a single-unit pressurized water reactor with a net electric output of 
1,245 megawatts.  The station has a once-through heat dissipation system 
that withdraws cooling water from, and discharges heated effluent to, the 
Atlantic Ocean via offshore intake and discharge structures.  During normal 
operations, the cooling system withdraws and discharges approximately 
600 million gallons per day (gpd).  The station uses approximately 
115,000 gpd of fresh water from the Seabrook, New Hampshire municipal 
water system and normally discharges a maximum of approximately 20,000 
gpd to the municipal wastewater system (discharge increases by 
approximately 29,000 gpd during refueling outages).  There are no major 
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aquifers in the site vicinity and the station’s use of groundwater is limited to 
approximately 35,000 gpd from dewatering that discharges to the site storm 
water drainage system.  Stormwater from the site is discharged through the 
cooling water system. 

Seabrook Station employs approximately 1,100 full-time workers and an 
additional 800 temporary (30-day) workers every 18 months for refueling 
outages.  

NextEra Energy Seabrook has identified no need for environmentally 
significant new aging management programs or major modifications to 
existing programs and has no plans to add outage or non-outage employees 
to support Seabrook Station operations during the license renewal term.  As 
such, renewal would result in a continuation of environmental impacts 
currently regulated by the state.  Table E-1 lists state and federal 
environmental licenses, permits, and other authorizations for current 
Seabrook Station operations and Table E-2 identifies compliance activities 
associated specifically with NRC license renewal. 

Environmental Impacts 

Discussion of Seabrook Station environmental impacts can be found in the 
following three documents: 

NRC generic environmental impact statement (GEIS) for license renewal 

NextEra Energy Seabrook environmental report for Seabrook Station license 
renewal 

Exhibit E-1 to this coastal consistency certification 

The following paragraphs discuss each of these documents in more detail.  
Prior to renewing the Seabrook Station license, the NRC will issue a site-
specific supplement to the GEIS.  This document will also discuss the 
environmental impacts to the proposed action. 

Generic Environmental Impact Statement for License Renewal 

The NRC has prepared a GEIS (Ref. E-6) to assess the environmental 
impacts that could be associated with nuclear power plant license renewal 
and an additional 20 years of operation of individual plants  and has codified 
its findings (10 CFR 51, Subpart A, Appendix B, Table B-1).  The codification 
identified 92 potential environmental issues, 69 of which the NRC identified as 
having small impacts and termed “Category 1 issues.”  The NRC defines 
“small” as: 

Small – For the issue, environmental effects are not detectable or are so 
minor that they will neither destabilize nor noticeably alter any important 
attribute of the resource.  For the purpose of assessing radiological impacts, 
the Commission has concluded that those impacts that do not exceed 
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permissible levels in the Commission’s regulations are considered small as 
the term is used in this table (10 CFR 51, Subpart A, Appendix B, Table B-1) 

The NRC codification and the GEIS discuss the following types of Category 1 
environmental issues: 

Surface water quality, hydrology, and use 

Aquatic ecology 

Groundwater use and quality 

Terrestrial resources 

Air quality 

Land use 

Human health 

Postulated accidents 

Socioeconomics 

Uranium fuel cycle and waste management 

Decommissioning 

In its decision-making for plant-specific license renewal applications, absent 
new and significant information to the contrary, the NRC relies on its codified 
findings, as amplified by supporting information in the GEIS, for assessment 
of environmental impacts from Category 1 issues [10 CFR 51.95(c)(40)].  For 
plants, such as Seabrook Station, that are located in the coastal zone, many 
of these issues involve impacts to the coastal zone.  NextEra Energy 
Seabrook has adopted by reference the NRC findings and GEIS analyses for 
471 applicable Category 1 issues.   

Environmental Report for Seabrook Station License Renewal2 

The NRC regulation identified 21 issues as “Category 2,” for which license 
renewal applicants must submit additional site-specific information.3  Of these, 

                                            

1 The remaining Category 1 issues do not apply to Seabrook Station either because they are 
associated with design or operational features the Seabrook Station does not have (e.g., 
circulating water cooling towers) or to an activity, refurbishment, that Seabrook Station will not 
undertake. 
2 This consistency certification is provided as Attachment E to the environmental report. 
3 10 CFR 51, Subpart A, Appendix B, Table B-1 also identifies 2 issues as “NA” for which NRC 
could not come to a conclusion regarding categorization.  NextEra Energy Seabrook believes that 
these issues, chronic effects of electromagnetic fields and environmental justice, do not affect the 
“coastal zone” as that phrase is defined by the Coastal Zone Management Act [16 USC 1453(1)]. 
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11 apply to Seabrook Station4 and, like the Category 1 issues, could involve 
impacts to the coastal zone.  The following paragraphs list the applicable 
Category 2 issues, summarize NextEra Energy Seabrook’s conclusions on 
impacts, and identify the location of more detailed discussion in the NextEra 
Energy Seabrook environmental report for Seabrook Station license renewal. 

Entrainment of fish and shellfish in early life stages – This issue addresses 
mortality of organisms small enough to pass through the plant’s cooling water 
system.  Seabrook Station conducts an entrainment monitoring program 
approved by EPA and New Hampshire Department of Environmental 
Services (NHDES). The estimated number, by species, of entrained 
organisms and their adult equivalency are reported annually. Future proposed 
changes to the entrainment monitoring program would be subject to approval 
by EPA and NHDES. EPA determined that the plant’s intake structure was 
Best Available Technology to minimize impact.  Section 4.2 contains 
additional information about this issue.  NextEra Energy Seabrook concludes 
that these impacts are small during current operations and has no plans that 
would change this conclusion for the license renewal term.  

Impingement of fish and shellfish – This issue addresses mortality of 
organisms large enough to be impinged on the intake screens, precluding 
passage into the plant equipment.  The studies and permit discussed above 
also address impingement and Section 4.3 contains additional information 
about this issue.  NextEra Energy Seabrook concludes that these impacts are 
small during current operations and has no plans that would change this 
conclusion for the license renewal term. 

Heat shock – This issue addresses mortality of aquatic organisms by 
exposure to heated plant effluent.  The Station’s NPDES permit provides a 
Section 316(a) variance based on past and ongoing studies showing no 
significant impact on the local biological community.  Section 4.4 contains 
additional information about this issue.  NextEra Energy Seabrook concludes 
that impacts to fish and shellfish from heat shock are small during current 
operations and has no plans that would change this conclusion for the license 
renewal term. 

Threatened or endangered species – This issue addresses effects that 
Seabrook Station operations could have on species that are listed under 
federal law as threatened or endangered.  NextEra Energy Seabrook has also 
addressed state-protected species.  Six federally-listed aquatic species, the 
shortnose sturgeon, the loggerhead turtle, the green turtle, the hawksbill 
turtle, the Kemp's ridley turtle, and the leatherback turtle, potentially could be 

                                            
4 The remaining Category 2 issues do not apply to Seabrook Station either because they are 
associated with design or operational features the Seabrook Station does not have (e.g., 
circulating water cooling towers) or to an activity, refurbishment, that Seabrook Station will not 
undertake. 
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present in the vicinity of the Station.  Station impingement monitoring has 
never encountered these species and the ecology of these species is unlikely 
to bring them into contact with the intakes.  The habitat on the site and along 
its transmission corridors is unlikely to be suitable for any of the three 
federally-listed species known to be present in the four counties included in 
the project area.  Based on the habitat types, a total of 8 vertebrate, 23 plant, 
and 2 invertebrate species with state threatened or endangered status were 
identified as potentially present.  NextEra Energy Seabrook is unaware of any 
Station impacts to listed terrestrial species.  Agency correspondence 
indicates that license renewal is unlikely to affect any listed species on the 
transmission corridors as long as current vegetation management practices 
and policies are followed.  For these reasons, NextEra Energy Seabrook 
concludes that impacts to threatened or endangered species are small.  
NextEra Energy Seabrook has no plans that would change this conclusion for 
the license renewal term.  See Section 4.10 for additional information.   

Electromagnetic fields, acute effects (electric shock) – This issue addresses 
the potential for shock from induced currents, similar to static electricity 
effects, in the vicinity of transmission lines (see Section 13).  Because this 
strictly human-health issue does not directly or indirectly affect natural 
resources of concern within the Coastal Zone Management Act definition of 
“coastal zone” (16 USC 1453[1]), NextEra Energy Seabrook concludes that 
the issue is not subject to the certification requirement.   

Housing – This issue addresses impacts that additional NextEra Energy 
Seabrook employees required to support license renewal and the additional 
concomitant indirect jobs could have on local housing availability 
(Section 4.14).  NextEra Energy Seabrook estimates that no additional 
workers would be needed to support Seabrook Station operations during the 
license renewal term.  NextEra Energy Seabrook concludes that because 
there is no increase in staffing, no additional housing would be required and, 
therefore, the appropriate characterization of Seabrook Station license 
renewal housing impacts is “small.” 

Public services; public utilities – This issue addresses impacts that adding 
license renewal workers could have on public water supply systems 
(Section 4.15).  NextEra Energy Seabrook estimates that no additional 
workers would be needed to support Seabrook Station operations during the 
license renewal term.  NextEra Energy Seabrook concludes that because 
there is no increase in staffing, no additional demands on the public water 
supply system would be experienced and, therefore, the appropriate 
characterization of Seabrook Station license renewal impacts is “small.” 

Offsite land use – This issue addresses impacts to land use that could result 
from a larger worker population and from local government spending of 
Station property tax dollars in ways that can alter land use patterns.  NextEra 
Energy Seabrook estimates that no additional workers would be needed to 
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support Seabrook Station operations during the license renewal term, so 
there would be no offsite land use impacts due to an increased worker 
population.  Generally, Seabrook Station property taxes comprise too small a 
percentage of revenues of local governments to cause offsite land use 
impacts to be other than small, with the possible exception of the Town of 
Seabrook.  Seabrook Station’s property taxes have represented between 
approximately 30 to 40 percent of the Town of Seabrook’s net tax 
commitment.  However, the annual rate of change of Town of Seabrook land 
use has been small and is half that of the county, as a whole.  NextEra 
Energy Seabrook concludes that impacts during the Seabrook Station license 
renewal term would be small.  Section 4.17 contains additional information 
about this issue. 

Public services; transportation – This issue addresses impacts that additional 
license renewal workers could have on local traffic pattern (Section 4.18).  
NextEra Energy Seabrook estimates that no additional workers would be 
needed to support Seabrook Station operations during the license renewal 
term.  NextEra Energy Seabrook concludes that because there is no increase 
in staffing, no transportation impacts would be experienced and, therefore, 
the appropriate characterization of Seabrook Station license renewal impacts 
is “small.”  

Historic and archaeological resources – This issue addresses impacts that 
license renewal activities could have on resources of historic or 
archaeological significance.  NextEra Energy Seabrook is not aware of any 
historic or archaeological resources that have been affected, to date, by 
Seabrook Station operations, including operation and maintenance of 
transmission lines.  NextEra Energy Seabrook is aware of the potential for 
discovery of cultural resources during land-disturbing activities based on the 
results of pre-operational archaeological exploration.  NextEra is developing 
procedures to protect any archaeological resources, if discovered, on the 
Seabrook Station site.  NextEra Energy Seabrook has no plans for land-
disturbing activities due to license renewal and no other plans due to license 
renewal that would disturb such resources.   

Therefore, NextEra Energy Seabrook concludes that license renewal would 
not affect historic and archaeological resources.  NextEra Energy Seabrook 
also has consulted with the New Hampshire State Historic Preservation 
Officer (SHPO) and the Massachusetts Historical Commission (MHC) SHPO 
regarding this conclusion for the station and the transmission corridors and 
the SHPOs in both states have concurred that license renewal and 
associated operation and maintenance activities would have no effect on 
historic or archaeological resources.  

Severe accidents – The NRC determined that the license renewal impacts 
from severe accidents would be small but that applicants who have not 
previously done so should perform site-specific analyses of ways to further 
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mitigate impacts.  NextEra Energy Seabrook used a NRC-approved 
methodology to conduct a severe accident mitigation alternatives (SAMAs) 
analysis and found two SAMAs that are potentially cost beneficial for 
Seabrook Station.  Section 4.20 contains additional information about this 
issue.  Because these SAMAs are not age-related, they need not be 
implemented as part of license renewal.  They will be addressed in the 
Station’s Long Range Plan.   

Coastal Consistency Certification for Seabrook Station License Renewal 

Previous sections of this certification discussed the environmental impacts of 
Seabrook Station license renewal.  This section addresses how these 
impacts, and other Seabrook Station activities, comply with New Hampshire 
Coastal Program requirements. 

The New Hampshire Coastal Program website lists 16 coastal zone 
enforceable policies (Ref. E-7).  For each policy, NextEra Energy Seabrook 
has included in Exhibit E-1 the text of the policy and a discussion of how 
Seabrook Station license renewal is consistent with the policy.  NOAA has 
published an environmental impact statement (EIS) in conjunction with its 
approval of the New Hampshire coastal program (Ref. E-8). 

Findings 

In summary, the information provided with this certification supports the 
following findings: 

New Hampshire has concurred for the original NPDES permit for station 
operations and for subsequent renewals that Seabrook Station operation is 
consistent with the federally approved New Hampshire coastal zone 
management program. 

The NRC has found that the impacts of certain license renewal environmental 
issues (i.e., Category 1 issues) are small.  NextEra Energy Seabrook has 
adopted by reference the NRC findings for these issues as they are 
applicable to Seabrook Station. 

For other license renewal issues (i.e., Category 2) that are applicable to 
Seabrook Station, NextEra Energy Seabrook has determined that the 
environmental impacts are small.  Impacts to coastal zone resources, 
therefore, would also be small. 

To the best of NextEra Energy Seabrook’s knowledge, Seabrook Station and 
its associated transmission lines and corridors are in compliance with New 
Hampshire’s licensing and permitting requirements and are in compliance 
with its state-issued licenses and permits. 

NextEra Energy Seabrook’s license renewal and continued operation of 
Seabrook Station would be consistent with the enforceable policies of the 
New Hampshire coastal zone management program. 
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STATE NOTIFICATION 

Upon receipt of a complete consistency certification that Seabrook Station 
license renewal is consistent with New Hampshire’s coastal zone 
management program, federal regulation gives the State six months in which 
to concur with or object to the certification [15 CFR 930.62(a)].  If the State 
has not issued a decision within three months following the commencement 
of state agency review, it shall notify the contacts listed below of the status of 
the matter and the basis for further delay [15 CFR 930.62(b)].  
Correspondence concerning the State of New Hampshire’s review of this 
coastal consistency certification should be sent to: 

Mr. Richard R. Cliché 
NextEra Energy Seabrook LLC 
License Renewal Project Manager 
PO Box 300 
Seabrook, NH 03874  

Mr. Michael D. O’Keefe 
NextEra Energy Seabrook LLC 
Licensing  Manager 
PO Box 300 
Seabrook, NH 03874  
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Table E-1 Environmental Authorizations for Current Seabrook Station Operation 

Agency Authority Requirement Number 
Issue or Expiration 

Date Activity Covered 

Federal and State Requirements 

U.S. Nuclear 
Regulatory 
Commission 

Atomic Energy Act 
(42 USC 2011, et 
seq.), 10 CFR 50.10 

License to operate  NPF-86 (NRC 
2008) 

Issued:  03/15/1990 
Expires: 03/15/2030 

Operation of 
Seabrook Station 

U.S. Environmental 
Protection Agency, 
Region 1 

Clean Water Act (33 
USC Section 1251 et 
seq.) 

NPDES Permit NH0020338 
(EPA 2002a and 
Seabrook 2006b) 

Issued: 04/01/2002 
Expired: 04/01/2007 
Renewal application 
submitted: 
09/25/2006 

Discharges to Atlantic 
Ocean from cooling 
tunnel 

U.S. Environmental 
Protection Agency, 
Region 1 

Clean Water Act (33 
USC Section 1251 et 
seq.) 

NPDES Storm Water 
Multi-Sector General 
Permit for Industrial 
Activities 

Notice of Intent 
#NHR05A729 
(EPA 2002b) 

Issued:  9/29/2008 
Expires: 9/29/2013 

Storm water 

U.S. Department of 
Transportation, 
Pipeline and 
Hazardous 
Materials Safety 
Administration 

49 USC 5108, 
Transportation 
registration; 
49 CFR 107, Subpart G, 
Hazardous material 
shipper/carrier 
registration 

Hazardous Materials 
Certificate of 
Registration 

061109 003 
013RT 
(USDOT 2009) 

Issued: 6/15/2009 
Expires: 6/30/2012 

Transportation of 
hazardous materials. 

Town of Seabrook Article IV of Municipal 
Sewer System 
Ordinance 

Permit to Discharge  SEA1003  
(Town of 
Seabrook 2007b 
and Town of 
Seabrook 2010) 

Issued: 03/21/2007 
Expires: 03/20/2010 
Renewal application 
submitted:  
01/18/2010 

Industrial wastewater 
discharge to Town’s 
Publically Owned 
Treatment Works 
(POTW) 
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Table E-1 Environmental Authorizations for Currenta Seabrook Station Operations (Continued) 

Agency Authority Requirement Number 
Issue or Expiration 

Date Activity Covered 

Federal and State Requirements 

New Hampshire 
Department of 
Environmental 
Services, Waste 
Management 
Division 

New Hampshire Code 
of Administrative 
Rules Env-A 1205 

Certificate of 
Compliance 

021207930308A 
(NHDES 2008d) 

Issued: 03/20/2008  
Expires:12/11/2010 

Stage I/II Gasoline 
Vapor Recovery 
System 

New Hampshire 
Department 
Environmental 
Services, Air 
Resources Division 

Federal Clean Air Act 
(42 USC 7401), 40 
CFR 70, and New 
Hampshire Code of 
Administrative Rules, 
ENV-A 610 

Title V General Permit GSP-EG-225 
(NHDES 2008e) 

Issued: 7/2/2008 
Expires:04/30/2013 

Air Emissions from 
Internal Combustion 
Emergency 
Generator (EG#1) 

New Hampshire 
Department 
Environmental 
Services, Air 
Resources Division 

Federal Clean Air Act 
(42 USC 7401), 40 CFR 
70, and New 
Hampshire RSA 125-C

Title V Operating 
Permit 

TP-OV-017 
(NHDES 2006) 

Issued: 06/05/2006 
Expires:06/30/2011 

Air emissions from 
auxiliary boilers and 
emergency 
generators 

New Hampshire 
Department of 
Environmental 
Services, Waste 
Management 
Division 

New Hampshire Code 
of Administrative 
Rules, ENV-WM 300 

Hazardous Waste 
Limited Permit 

DES-HW-LP-02-
09 
(NHDES 2005a) 

Issued: 10/09/2008 
Expires: 10/09/2013 

Treatment of 
hazardous 
wastewater streams 

New Hampshire 
Department of 
Environmental 
Services, Waste 
Management 
Division 

New Hampshire Code 
of Administrative 
Rules, ENV-WM-1400 

Aboveground Storage 
Tank Registration 

Facility ID# 
930908A 
(NHDES 2008f) 

Issued: 12/24/2007 
Expires: None 

Aboveground tanks  
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Table E-1 Environmental Authorizations for Currenta Seabrook Station Operations (Continued) 

Agency Authority Requirement Number 
Issue or Expiration 

Date Activity Covered 

Federal and State Requirements 

New Hampshire 
Fish and Game 
Department 

New Hampshire RSA 
214:29 

Permit to Display 
Finfish and 
Invertebrates 

MFD 0801 
(NHDFG 2010) 

Issued: 01/04/2010 
Expires:12/31/2010 

Display of finfish and 
invertebrates at the 
Science and Nature 
Center 

Virginia Department 
of Emergency 
Management 

Title 44, Code of 
Virginia, Chapter 3.3, 
Section 44-146.30 

Registration to 
transport radioactive 
material 

FP-S-103110 
(Virginia 2008) 

Issued: 09/17/2008 
Expires:10/31/2010 

Registration for 
transporting  
radioactive material 
in Virginia 

Tennessee 
Department of 
Environment and 
Conservation 

Tennessee Code 
Annotated 68-202-206 

License to deliver 
radioactive material 

T-NH001-L10 
(TNDEC 2009) 

Issued: 1/1/2010 
Expires:12/31/2010 

License to deliver 
radioactive material 
to processing facility 
in Tennessee 

Utah Department of 
Environmental 
Quality  

Utah Rule 313-26 Permit to deliver 
radioactive material  

0111000045 
(UTDEQ 2009) 

Issued: 4/28/2009 
Expires:4/28/2010 

Permit to deliver 
radioactive material 
to disposal facility in 
Utah  

NPDES – National Pollutant Discharge Elimination System 
a Current through March 1, 2010. 
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Table E-2 Environmental Authorizations for Seabrook Station License 
Renewal 

Agency Authority Requirement Remarks 

U.S. Nuclear 
Regulatory 
Commission  

Atomic Energy Act 
(42 USC 2011 
et seq.) 

License renewal Environmental Report submitted 
in support of license renewal 
application 

U.S. Fish and 
Wildlife Service 

Endangered 
Species Act 
Section 7  
(16 USC 1536) 

Consultation Requires federal agency issuing 
a license to consult with the 
FWS (Attachment C) 

National Marine 
Fisheries Service 

Endangered 
Species Act 
Section 7  
(16 USC 1536) 

Consultation Requires federal agency issuing 
a license to consult with the 
NMFS(Attachment C) 

New Hampshire 
Department of 
Resources and 
Economic 
Development 

Clean Water Act 
Section 401  
(33 USC 1341) 

Certification Requires State certification that 
proposed action would comply 
with Clean Water Act standards 
(Attachment B) 

New Hampshire 
Division of Historical 
Resources 

National Historic 
Preservation Act 
Section 106  
(16 USC 470f) 

Consultation Requires federal agency issuing 
a license to consider cultural 
impacts and consult with State 
Historic Preservation Officer 
(Attachment D) 

Massachusetts 
Historical 
Commission 

National Historic 
Preservation Act 
Section 106  
(16 USC 470f) 

Consultation Requires federal agency issuing 
a license to consider cultural 
impacts and consult with State 
Historic Preservation Officer 
(Attachment D) 

New Hampshire 
Department of 
Environmental 
Services 

The Federal 
Coastal Zone 
Management Act 
(16 USC 1451) 

Coastal Zone 
Consistency 
Certification 

Requires the federal agency 
issuing the license (NRC) to 
verify that the State of New 
Hampshire has determined that 
renewal of the Seabrook Station 
operating license would be 
consistent with the federally 
approved State Coastal Zone 
Management program.  The 
applicant (NextEra Energy 
Seabrook) must request the 
consistency determination from 
the NHDES by submitting a 
certification of consistency for 
review. (Attachment E) 
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EXHIBIT E-1 
NEW HAMPSHIRE COASTAL PROGRAM ENFORCEABLE POLICIES 

PROTECTION OF COASTAL RESOURCES 

Policy 1.  Protect and preserve and, where appropriate, restore the water and 
related land resources of the coastal and estuarine environments.  The 
resources of primary concern are coastal and estuarine waters, tidal and 
freshwater wetlands, beaches, sand dunes, and rocky shores.  

NextEra Energy Seabrook Response – Applicable.  The Seabrook Station 
site is composed of a developed area of uplands surrounded by tidal 
wetlands.  There are no beaches, sand dunes, or rocky shores on the 
Seabrook Station site.  NextEra Energy is not aware of any freshwater 
wetlands on the site.  

Seabrook Station withdraws water from and discharges wastewater to the 
western Gulf of Maine (Atlantic Ocean) and discharges wastewater to the 
Town of Seabrook municipal wastewater system.  The U. S. Environmental 
Protection Agency (EPA) regulates Station non-radiological discharges to the 
ocean by means of National Pollutant Discharge Elimination System 
(NPDES) discharge permits.  Stormwater is discharged under an NPDES 
Multi-Sector General Stormwater Permit.  Operation of the Station in 
accordance with its permits ensures compliance with state water quality 
standards.  The Town of Seabrook regulates the Station’s non-radiological 
discharges to town’s publically-owned treatment works, which also discharges 
to the Atlantic Ocean, by way of an NPDES permit.  The NRC regulates the 
Station’s radiological discharges.  The Station reports discharge water quality 
to EPA and the State monthly and annually and to the Town biannually, 
reports water use to the state quarterly, and reports radiological releases 
annually to the NRC. 

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with its permits and with Policy 1.  NextEra 
Energy Seabrook has no plans that would alter this status due to license 
renewal. 

Transmission lines connecting Seabrook Station to the grid are owned by FPL 
New England Division, Public Service of New Hampshire and National Grid.  
To the best of NextEra Energy Seabrook’s knowledge these corridors are 
maintained in accordance with all state (New Hampshire and Massachusetts) 
requirements. 

Policy 2.  Manage, conserve and, where appropriate, undertake measures to 
maintain, restore, and enhance the fish and wildlife resources of the state.  

NextEra Energy Seabrook Response – Applicable.  EPA regulates Station 
impacts to fish resources by means of the Station’s NPDES permit.  EPA, in 
issuing the permit, concluded that the Station’s cooling water intake structure 
employs the best technology available for minimizing adverse environmental 
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impact and that biological monitoring will continue to assure the EPA and the 
State that the continued operations of Seabrook Station do not significantly 
impact the local biological community.  

The fish and shellfish communities in the vicinity of Seabrook Station have 
been studied extensively since 1969.  Monitoring for most communities or 
species began in the late 1970s or early 1980s and provides approximately 
10 years of preoperational data and, as of 2008, 18 years of operational data 
including impingement and entrainment data.  The station provides annual 
reports on these studies to EPA, NOAA, and the State. 

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with its permit and with Policy 2.  NextEra 
Energy Seabrook has no plans that would alter this status due to license 
renewal. 

Policy 3.  Regulate the mining of sand and gravel resources in offshore and 
onshore locations so as to ensure protection of submerged lands, and marine 
and estuarine life.  Ensure adherence to minimum standards for restoring 
natural resources impacted from onshore sand and gravel removal 
operations.  

NextEra Energy Seabrook Response – Not applicable.  Seabrook Station 
has no plans to engage in mining of sand or gravel due to license renewal. 
Other than excavations associated with plant construction, there are no onsite 
locations of previous sand or gravel mining operations. Seabrook Station has 
plans to remove, from an onsite upland area, spoils material deposited during 
the excavation of the intake and discharge tunnels.  Seabrook Station is 
requiring the contractor to conduct the removal in accordance with state 
wetlands protection regulations, obtain appropriate permits, and control runoff 
so as to protect state waters and wetlands. 

Policy 4.  Undertake oil spill prevention measures, safe oil handling 
procedures and, when necessary, expedite the cleanup of oil spillage that will 
contaminate public waters.  Institute legal action to collect damages from 
liable parties in accordance with state law.  

NextEra Energy Seabrook Response – Applicable, in part.  Seabrook 
Station maintains a Spill Prevention, Control, and Countermeasures Plan that 
documents Station response to spillage as required by EPA regulation 
40 CFR 112.  NextEra Energy Seabrook concludes that the Policy 4 provision 
regarding instituting legal action is applicable to the State and not to NextEra 
Energy Seabrook. 

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with Policy 4 and NextEra Energy Seabrook 
has no plans that would alter this status due to license renewal. 
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Policy 5.  Encourage investigations of the distribution, habitat needs, and 
limiting factors of rare and endangered animal species and undertake 
conservation programs to ensure their continued perpetuation.  

NextEra Energy Seabrook Response – Not applicable.  NextEra Energy 
Seabrook concludes that this policy is applicable to state agencies.  See 
below regarding onsite species. 

Policy 6.  Identify, designate, and preserve unique and rare plant and animal 
species and geologic formations which constitute the natural heritage of the 
state.  Encourage measures, including acquisition strategies, to ensure their 
protection.  

NextEra Energy Seabrook Response – Applicable.  NextEra Energy 
Seabrook reports annually on Station monitoring of aquatic marine animals in 
the vicinity.  One listed aquatic species, the shortnose sturgeon, has the 
potential to exist in the vicinity of the Seabrook Station but 18 years of 
operational monitoring have found no occurrence of this species.  Seabrook 
Station has made design modifications to eliminate takes of seals.   

NextEra Energy Seabrook has no records of Federal- or state-listed plant or 
animal species resident on the Seabrook Station site.  Review of site habitats 
and the habitat requirements of species known to exist in the county has 
shown that such residency is unlikely.  The site could be used for foraging by 
non-resident bird species but station operations are unlikely to affect 
adversely this behavior and NextEra Energy Seabrook has no record of this 
occurring.   

NextEra Energy Seabrook is not aware of unique or rare geologic formation 
on the Seabrook Station site. 

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with Policy 6.  NextEra Energy Seabrook has 
no plans that would alter this status due to license renewal. 

As indicated in response to Policy 1, NextEra Energy Seabrook does not own 
the transmission lines that connect the station to the grid.  To the best of 
NextEra Energy Seabrook’s knowledge these corridors are maintained in 
accordance with all state requirements.  

RECREATION AND PUBLIC ACCESS 

Policy 7.  Provide a wide range of outdoor recreational opportunities 
including public access in the seacoast through the maintenance and 
improvement of the existing public facilities and the acquisition and 
development of new recreational areas and public access.  

NextEra Energy Seabrook Response – Applicable, in part.  There are no 
public facilities onsite except for the Seabrook Station Science and Nature 
Center, which is open to the public (security considerations may preclude 
public access).  The center offers more than 30 interactive educational 
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exhibits, most of which are hands-on and focus on nuclear energy and the 
ecosystem surrounding the plant.  Two of the exhibits feature live marine life.  
The visitor’s center is surrounded by the Owascoag Nature Trail, a nearly 
one-mile boardwalk and trail for viewing the marsh and woodland habitats. 

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with Policy 7.  NextEra Energy Seabrook has 
no plans that would alter this status due to license renewal. 

MANAGING COASTAL DEVELOPMENT  

Policy 8.  Preserve the rural character and scenic beauty of the Great Bay 
estuary by limiting public investment in infrastructure within the coastal zone 
in order to limit development to a mixture of low and moderate density.  

NextEra Energy Seabrook Response – Not applicable.  NextEra Energy 
Seabrook concludes that this policy is applicable to state agencies’ 
management of development in the Great Bay Estuary.  Seabrook Station 
operates with current established infrastructure.  License renewal would not 
alter this status. 

Policy 9.  Reduce the risk of flood loss, to minimize the impact of floods on 
human safety, health and welfare, and to preserve the natural and beneficial 
value of floodplains, through the implementation of the National Flood 
Insurance Program and applicable state laws and regulations, and local 
building codes and zoning ordinances.  

NextEra Energy Seabrook Response – Applicable.  Approximately 
600 acres of the 889-acre site are undeveloped salt marsh which provide 
buffer for flood events. The developed portion of the site is located above the 
0.2 percent annual chance floodplain (500-year flood).  The station was 
constructed in the late ‘70s and early ‘80’s in accordance with applicable state 
laws and regulations and remains in compliance with local building codes and 
zoning ordinances. 

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with Policy 9 and NextEra Energy Seabrook 
has no plans that would alter this status due to license renewal. 

Policy 10.  Maintain the air resources in the coastal area by ensuring that the 
ambient air pollution level, established by the New Hampshire State 
Implementation Plan pursuant to the Clean Air Act, as amended, is not 
exceeded.  

NextEra Energy Seabrook Response – Applicable.  As shown in Table E-1, 
Seabrook Station has several small air emission sources subject to a Clean 
Air Act Title V Permit issued by NHDES.  The station maintains records and 
provides annual reports to the State in accordance with the permit.   

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations will be in conformance with its permits and Policy 10 and any 
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instance of non-compliance will be corrected in a timely manner.  NextEra 
Energy Seabrook has no plans that would alter this status due to license 
renewal and has no plans for additional site development due to license 
renewal. 

Policy 11.  Protect and preserve the chemical, physical, and biological 
integrity of coastal water resources, both surface and groundwater.  

NextEra Energy Seabrook Response – Applicable.  See response to 
Policies 1 and 2 regarding Seabrook Station impacts to surface water and 
aquatic resources.  Other than limited dewatering of groundwater leakage into 
buildings, Seabrook Station does not withdraw from or discharge to 
groundwater.   

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with its permits and Policy 11.  NextEra 
Energy Seabrook has no plans that would alter this status due to license 
renewal and has no plans for additional site development due to license 
renewal. 

Policy 12.  Ensure that the siting of any proposed energy facility in the coast 
will consider the national interest and will not unduly interfere with the orderly 
development of the region and will not have an unreasonable adverse impact 
on aesthetics, historic sites, coastal and estuarine waters, air and water 
quality, the natural environment and the public health and safety.  

NextEra Energy Seabrook Response – Not applicable.  Seabrook Station is 
an existing, not a proposed, energy facility.  The New Hampshire 
programmatic coastal documentation acknowledges Seabrook Station 
existence and the processes that were available to the State to evaluate the 
siting of the Station.  Seabrook Station has operated consistent with this 
policy for 20 years.  The license renewal and continued operation will not alter 
this status. 

COASTAL DEPENDENT USES 

Policy 13.  Allow only water dependent uses and structures on state 
properties in Portsmouth-Little Harbor, Rye Harbor, and Hampton-Seabrook 
Harbor, at state port and fish pier facilities and state beaches (except those 
uses or structures which directly support the public recreation purpose).  For 
new development, allow only water dependent uses and structures over 
waters and wetlands of the state.  Allow repair of existing over-water 
structures within guidelines.  Encourage the siting of water dependent uses 
adjacent to public waters.  

NextEra Energy Seabrook Response – Applicability assumed.  While 
Seabrook Station is not located on state property, its intake and discharge 
pipelines pass beneath Hampton Harbor and its submerged intake and 
discharge structures are present in offshore waters of the state.  
Documentation for the New Hampshire Coastal Program indicates that water 
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pipelines for electric generating plants located back from the shoreline are 
water dependent uses.  Other than a publicly accessible interpretive nature 
trail, Seabrook Station has no over-water structures.   

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with Policy 13.  NextEra Energy Seabrook has 
no plans that would alter this status due to license renewal and has no plans 
for additional site development due to license renewal. 

Policy 14.  Preserve and protect coastal and tidal waters and fish and wildlife 
resources from adverse effects of dredging and dredge disposal, while 
ensuring the availability of navigable waters to coastal-dependent uses.  
Encourage beach renourishment and wildlife habitat restoration as a means 
of dredge disposal whenever compatible. 

NextEra Energy Seabrook Response – Not applicable.  Seabrook Station 
does not foresee a need to perform dredging or dredge disposal and NextEra 
Energy Seabrook has no plans that would alter this status due to license 
renewal. 

PRESERVATION OF HISTORIC AND CULTURAL RESOURCES  

Policy 15.  Support the preservation, management, and interpretation of 
historic and culturally significant structures, sites and districts along the 
Atlantic coast and in the Great Bay area.  

NextEra Energy Seabrook Response – Applicable.  There are national, 
state, and locally-designated historic resources located within 6 miles of the 
Station, however, none are adjacent to or within the Station property.  
NextEra Energy Seabrook knows of two archaeological resources on the site 
but is not aware of any historic or archaeological resources that have been 
affected by Seabrook Station operations, including operation and 
maintenance of transmission lines.  Because NextEra Energy Seabrook is 
aware of the potential for discovery of cultural resources during land-
disturbing activities at its facilities, it is developing procedures that would 
protect archaeological resources and that address discovery of cultural 
resources on the Seabrook Station site.  The New Hampshire and 
Massachusetts SHPOs have concurred that license renewal and associated 
operation and maintenance activities would have no effect on historic or 
archaeological resources.   

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with Policy 15.  NextEra Energy Seabrook has 
no plans that would alter this status due to license renewal and has no plans 
for additional site development due to license renewal. 

As indicated in response to Policy 1, NextEra Energy Seabrook does not own 
the transmission lines that connect the station to the grid.  To the best of 
NextEra Energy Seabrook’s knowledge these corridors are maintained in 
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accordance with all state requirements.  The transmission lines are critical to 
the ISO-NE system and would remain, regardless of license renewal. 

MARINE AND ESTUARINE RESEARCH AND EDUCATION 

Policy 16.  Promote and support marine and estuarine research and 
education that will directly benefit coastal resource management. 

NextEra Energy Seabrook Response – Applicable.  The fish and shellfish 
communities in the vicinity of Seabrook Station have been monitored 
extensively since 1969.  Monitoring for most communities or species began in 
the late 1970s or early 1980s and provides approximately 10 years of 
preoperational data and, as of 2008, 18 years of operational data including 
impingement and entrainment data.  The station provides annual reports on 
these studies to EPA and the State.  The Seabrook Station Science and 
Nature Center is open to the public.  The center offers more than 30 
interactive educational exhibits, most of which are hands on and focus on 
nuclear energy and the ecosystem surrounding the plant.  Two of the exhibits 
feature live marine life.  The visitor’s center is surrounded by the Owascoag 
Nature Trail, a nearly one-mile boardwalk and trail for viewing the marsh and 
woodland habitats.  

To the best of NextEra Energy Seabrook‘s knowledge, Seabrook Station 
operations are in conformance with Policy 16.  NextEra Energy Seabrook has 
no plans that would alter this status due to license renewal. 
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SEABROOK STATION SAMA ANALYSIS 

EXECUTIVE SUMMARY 

This attachment provides an analysis of the Severe Accident Mitigation 
Alternatives (SAMAs) that were identified for consideration by Seabrook 
Station.  The analysis was conducted on a cost-benefit basis.  The benefit 
results are in Section F.4 of this report.  Candidate SAMAs that do not have 
benefit evaluations have been eliminated from further consideration for any of 
the following reasons: 

• The cost is considered excessive compared with benefits. 

• The improvement is not applicable to Seabrook Station. 

• The improvement has already been implemented at Seabrook Station 
or the intent of the improvement has been met at Seabrook Station.  

After eliminating the SAMAs that met one of the preceding reasons, the 
remaining SAMAs are evaluated from a cost-benefit perspective.  In general, 
the SAMA analyses use a bounding approach to determine whether the 
expected cost would exceed a conservative approximation of the expected 
benefit.  In most cases, therefore, a detailed risk evaluation of a specific 
modification or procedure change would indicate a smaller benefit than 
calculated in this bounding analysis. 

Major insights from this benefit evaluation process include the following: 

• If all core-damage risk is eliminated, then the benefit in dollars over 
20 years is $818,721. 

• The largest contributors to the total benefit estimate are offsite dose 
savings and offsite property costs. 

• Many of the SAMAs had already been addressed by existing plant 
features, modifications to improve the plant or existing procedures, or 
procedure changes to enhance human performance.  

• Two SAMAs were identified as potentially cost-beneficial and are 
described in the following table. 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

157 Provide independent AC power source for 
battery chargers - example: provide portable 
generator to charge station battery. 

Reduce core-damage frequency of long-term 
station blackout sequences; extend battery 
life to allow additional time for recovery of 
offsite power. 

165 Reactor water storage tank fill from firewater 
during containment injection - modify 6" 
Reactor water storage tank flush flange to 
have a 2½-inch female fire hose adapter with 
isolation valve 

Could enhance long term containment 
injection sequences that would benefit from 
reactor water storage tank makeup.  
Installing permanent valve connection would 
improve alignment efficiency. 
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ACRONYMS 

AFW Auxiliary Feedwater 
ALT Alternate Cooling Modification 
AMSAC ATWS Mitigation System Actuation Circuitry 
AOT Allowed Outage Time 
AOV Air Operated Valve 
ATWS Anticipated Transient Without Scram 
CCF Common Cause Failure 
CCW Component Cooling Water 
CDF Core Damage Frequency 
CET Containment Event Tree 
CI Containment Isolation 
CR Control Rod 
CST Condensate Storage Tank 
CT Cooling Tower 
DCH Direct Containment Heating 
ECCS Emergency Core Cooling System 
EDG Emergency Diesel Generator 
EPRI Electric Power Research Institute 
EFW Emergency Feedwater System 
EOP Emergency Operating Procedure 
EPZ Emergency Planning Zone 
FB Feed and Bleed 
F-V Fussel-Vesely Importance 
FSAR Final Safety Analysis Report 
GDC General Design Criterion 
HEP Human Error Probability 
HPI High Pressure Injection 
HPCI High Pressure Coolant Injection 
HRA Human Reliability Analysis 
IPE Individual Plant Examination 
IPEEE  Individual Plant Examination External Events 
ISGTR Induced Steam Generator tube Rupture 
ISLOCA Interfacing System Loss of Coolant Accident 
IST In-Service Test 
LERF Large Early Release Frequency 
LOCA Loss of Coolant Accident 
LOSP Loss of Offsite Power 
LPCI Low Pressure Coolant Injection 
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ACRONYMS (CONTINUED) 

MAAP Modular Accident Analysis Progression 
MG Motor Generator 
MLOCA Medium Loss of Coolant Accident 
MOV Motor Operated Valve 
MSIV Main Steam Isolation Valve 
NOP Normal Operating Pressure 
NOT Normal Operating Temperature 
NRC Nuclear Regulatory Commission 
PCC Primary Closed Cooling 
PCCW Primary Component Cooling Water 
PDP Positive Displacement Pump 
PDS Plant Damage State 
PORV Power Operated Relief Valve 
PRA Probabilistic Risk Analysis 
PSNH Public Service of New Hampshire 
PSF Performance Shaping Factor 
PWR Pressurized Water Reactor 
RAT Reserve Auxiliary Transformer 
RAW Risk Achievement Worth 
RCP Reactor Coolant Pump 
RCS Reactor Coolant System 
RHR Residual Heat Removal 
RNO Response Not Obtained 
RRW Risk Reduction Worth 
RWST Reactor Water Storage Tank 
SAMA Severe Accident Mitigation Alternatives 
SBO Station Blackout 
SCC Secondary Component Cooling 
SEPS Supplemental Electric Power System 
SER Safety Evaluation Report 
SG Steam Generator 
SGTR Steam Generator Tube Rupture 
SI Safety Injection 
SLOCA Small Loss of Coolant Accident 
SRP Standard Review Plan 
SSPSS Seabrook Station Probabilistic Safety Study 
STCP Source Term Code Package 
SUFP Startup Feed Pump 
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ACRONYMS (CONTINUED) 

Sv Seivert 
SW Service Water 
SWGR Switchgear 
SWS Service Water System 
TCA Time Critical Activity 
TDAFW Turbine-driven Auxiliary Feedwater 
UAT Unit Auxiliary Transformer 
UB Upper bound 
UFSAR Updated Final Safety Analysis Report 
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F.1 INTRODUCTION 

F.1.1 PURPOSE 

The purpose of the analysis is to identify Severe Accident Mitigation 
Alternative (SAMA) candidates at Seabrook Station that have the potential to 
reduce severe accident risks and to determine whether implementation of the 
individual SAMA candidate would be cost-beneficial.  NRC license renewal 
environmental regulations require a SAMA evaluation. 

F.1.2 REQUIREMENTS 

10 CFR 51.53(c)(3)(ii)(L) 

The environmental report must contain a consideration of alternatives to 
mitigate severe accidents “…if the staff has not previously considered severe 
accident mitigation alternatives for the applicant’s plant in an environmental 
impact statement or related supplement or in an environment assessment...” 

10 CFR 51, Subpart A, Appendix B, Table B-1, Issue 76 

“…The probability weighted consequences of atmospheric releases, fallout 
onto open bodies of water, releases to ground water, and societal and 
economic impacts from severe accidents are small for all plants. However, 
alternatives to mitigate severe accidents must be considered for all plants that 
have not considered such alternatives….” 

F.2 METHOD 

The SAMA analysis approach applied in the Seabrook Station assessment 
consists of the following steps: 

Determine Severe Accident Risk 

Level 1 and 2 Probabilistic Risk Assessment (PRA) Model 

The Seabrook Station PRA model (Section 3.1 – 3.2) was used as input to 
the Seabrook Station Level 3 PRA analysis (Section F.3.4). 

The PRA results include the risk from internal and external events.  The 
external hazards evaluated are internal fires, external floods, and seismic 
events only.  High winds and tornadoes, and transportation and nearby facility 
accidents are not included in the results because they were screened from 
the IPEEE submittal because their individual CDF fell below the cutoff 
criterion of 1.0E-06 per year. 

Level 3 PRA Analysis 

The Level 1 and 2 PRA output and site-specific meteorological, demographic, 
land use, and emergency response data were used as input for the Seabrook 
Station Level 3 PRA (Section F.3).  This combined model was used to 
estimate the severe accident risk (i.e., off-site dose and economic impacts of 
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a severe accident).  The NRC regulatory analysis techniques to estimate the 
cost of severe accident risks were used throughout this analysis. 

Determine Cost of Severe Accident Risk / Maximum Benefit 

In this step the NRC regulatory analysis techniques were used to estimate the 
maximum benefit that a SAMA could achieve if it eliminated all risk (i.e., the 
maximum benefit) (Section F.4). 

SAMA Identification 

In this step potential SAMA candidates (plant enhancements that reduce the 
likelihood of core damage and/or reduce releases from containment) were 
identified by Seabrook Station plant staff, from the PRA model, Individual 
Plant Examination (IPE) and IPE – External Events (IPEEE) 
recommendations, and industry documentation (Section F.5).  The process 
included consideration of the PRA importance analysis because it has been 
demonstrated by past SAMA analyses that SAMA candidates are not likely to 
prove cost-beneficial if they only mitigate the consequences of events that 
present a low risk to the plant. 

Preliminary Screening (Phase I SAMA Analysis) 

Because many of the SAMA candidates identified in the previous step are 
from the industry, it was necessary to screen out SAMA candidates that were 
not applicable to the Seabrook design, that had already been implemented or 
whose benefits had been achieved at the plant using other means, and 
whose roughly estimated cost exceeded the maximum benefit.  Additionally, 
PRA importance measures were used directly to screen SAMA candidates 
that did not address significant contributors to risk in this phase (Section F.6). 

Final Screening (Phase II SAMA Analysis) 

In this step of the analysis, the benefit of severe accident risk reduction was 
estimated for each of the remaining SAMA candidates and compared to an 
implementation cost estimate to determine net cost-benefit (Section F.7).  The 
benefit associated with each SAMA was determined as the reduction in 
severe accident risk from the baseline and was derived by modifying the plant 
model to represent the plant after implementing the candidate.  In general, the 
approach was to first determine a bounding value of the benefit.  If the 
bounding value of the benefit was determined to be smaller than the expected 
cost, no further modeling was necessary.  If the bounding value of the benefit 
was greater than the estimated cost, the conservatism in the model was 
removed and a less conservative benefit was determined for comparison with 
the estimated cost. 
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The initial cost estimate used in this analysis was determined with input from 
an expert panel (plant staff familiar with design, construction, operation, 
training and maintenance).  All costs associated with a SAMA were 
considered, including design, engineering, safety analysis, installation and 
long-term maintenance, calibration, training, etc.  If the estimated cost was 
close to the estimated benefit, the benefit evaluation was refined to remove 
conservatism, and if the estimated cost and benefit were still close, then the 
cost estimate was refined to assure that both the benefit calculation and the 
cost estimate were sufficiently accurate to justify further decision-making 
using the estimates. 

Sensitivity Analysis 

The sensitivity analysis evaluated the impact on the cost-benefit analysis of 
changes in SAMA analysis assumptions and uncertainties (Section F.8). 

Identify Conclusions 

The final step involved summarizing the results and conclusions (Section 
F.9). 

F.3 SEVERE ACCIDENT RISK 

The Seabrook Station PRA models describe the results of the first two levels 
of the Seabrook probabilistic risk assessment.  Level 1 determines core 
damage frequency (CDF) based on system analyses and human reliability 
assessments.  Level 2 evaluates the impact of severe accident phenomena 
on radiological releases and quantifies the condition of the containment and 
the characteristics of the release of fission products to the environment.  The 
Seabrook Station models use PRA techniques to: 

• Understand severe accident behavior; 

• Understand the most likely severe accident consequences; 

• Understand quantitatively the overall probabilities of core damage and 
fission product releases; and 

• Evaluate hardware and procedure changes to assess the overall 
probabilities of core damage and fission product releases. 

The PRA was initiated in response to Generic Letter 88-20, which resulted in 
an IPE and IPEEE analysis.  The current model includes both internal and 
external initiating events (i.e., it consolidates IPE and IPEEE studies into a 
single PRA model) for power operation.  This means that severe accident 
sequences have been developed from internally- and externally-initiated 
events, including internal floods, internal fires, external floods, and seismic 
events.  
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The PRA models are described in the following section.  The Level 1 PRA 
model (internal and external), the Level 2 PRA model, PRA model review 
history, and the Level 3 PRA model, are described in Sections F.3.1, F.3.2 
and F.3.4.   

F.3.1 LEVEL 1 PRA MODEL  

F.3.1.1 INTERNAL EVENTS 

F.3.1.1.1 Description of Level 1 Internal Events PRA Model 

The NRC issued Generic Letter No. 88-20, in December 1988, which 
requested each plant to perform an IPE of internal events to identify any 
vulnerabilities.  In response, New Hampshire Yankee submitted an IPE report 
(Reference 1) using a probabilistic risk assessment (PRA) approach for 
Seabrook Station in March 1991 that examined risk from internal events, 
including internal flooding.   

The 2006 updated PRA model is the base model used to support the SAMA 
analysis.  The Level 1 PRA models internal and external initiating events.  
The software used to quantify the PRA model is RISKMAN.  The Level 1 PRA 
presents the risk associated with core damage.  Core damage is defined as 
the uncovering and heatup of the reactor core to the point where prolonged 
cladding oxidation and severe fuel damage is anticipated.  This condition is 
defined as the maximum fuel clad temperature exceeding 1100°F for an 
extended period of time, e.g. > 10 minutes. 

The Seabrook Station internal and external events baseline, at power CDF, is 
calculated to be 1.44E-05 per year.  The fault tree method of quantification is 
binary decision diagram quantification, which provides an exact solution for 
split fraction values.  The event tree quantification was calculated using a 
truncation cut-off frequency of 1.0E-14, or more than 8 orders of magnitude 
below the baseline CDF.  The results of the CDF quantification of risk from 
internal and external events is summarized in Table F.3.1.1.1- 1 (Dominant 
Initiating Event Contribution to Core Damage) and Table F.3.1.1.1-2 (Top 
Basic Events by Risk Reduction Worth).  The approximate CDF contributions 
from Anticipated Transients Without Scram (ATWS) and Station Blackout 
(SBO) events are presented below for information purposes. 

 Contribution to Internal 
CDF (per year) 

ATWS ~4.6E-07 
SBO ~5.3E-06 

The Seabrook Station PRA was initially developed in 1983 to provide a Level 
3 baseline risk assessment to help support establishment of the station’s 
EPZ.  Since 1983 the PRA model has undergone periodic update and was 
used to support the IPE and IPEEE.  The PRA model underwent certification 
peer review in 1999.  A focused peer review of the PRA was performed in 
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2005.  PRA model SSPSS-2006 is the model-of record used to support the 
SAMA evaluation.  A summary of the entire PRA update history is provided in 
Section F.3.1.1.2, Level 1 and 2 PRA Model Changes.  The peer review 
summary is provided in Section F.3.3, Model Review Summary. 
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Table F.3.1.1.1-1 Dominant Initiating Event Contribution to Core Damage 

Initiator Description 

Initiating 
Event 

Frequency 
Contribution 

to CDF 
Percent 
of CDF 

Cumulative 
Percent of 

CDF 

LOSPW 
Loss of Off-Site Power due to Weather 
– Modes 1, 2, 3 6.70E-03 1.45E-06 10.00% 10.00% 

RXT1 Reactor Trip – Condenser Available 1.17E+00 9.27E-07 6.40% 16.40% 

E7T Seismic 0.7g Transient Event 9.30E-06 9.22E-07 6.30% 22.70% 

LOSPG Loss of Off-Site Power due to Grid-
Related Events – Modes 1, 2, 3 1.00E-02 8.95E-07 6.20% 28.90% 

E10T Seismic 1.0g Transient Event 1.77E-06 8.65E-07 5.90% 34.80% 

LOSPP Loss of Off-Site Power due to Hardware 
or Maintenance – Modes 1, 2, 3 1.07E-02 8.11E-07 5.60% 40.40% 

FLLP Flood in Turbine Building – LOSP 8.71E-04 6.17E-07 4.20% 44.60% 

LACPB Loss of Train B Essential AC Power 
(4kV Bus E6) 4.97E-03 6.02E-07 4.10% 48.70% 

SGTR Steam Generator Tube Rupture 3.69E-03 5.88E-07 4.00% 52.70% 

FSGBE6 Fire SWGR Room B – Loss of Bus E6 1.00E-03 3.72E-07 2.60% 55.30% 

FSGAE5 Fire in SWGR Room A – Loss of E5 1.10E-03 3.66E-07 2.50% 57.80% 

E14T Seismic 1.4g Transient Event 6.00E-07 3.61E-07 2.50% 60.30% 

LACPA Loss of Train A Essential AC Power 
(4kV Bus E5) 4.96E-03 3.51E-07 2.40% 62.70% 

LOC1VS Interfacing Systems LOCA, RHR 
Suction Valves Failure – Modes 1, 2, 3 3.28E-06 3.40E-07 2.30% 65.00% 

LOC1LG Large LOCA – at NOT/NOP 7.20E-06 3.38E-07 2.30% 67.30% 

LOC1MD Medium LOCA – at NOT/NOP 6.13E-05 3.32E-07 2.30% 69.60% 

LPCCA Loss of Train A Primary Component 
Cooling System – Modes 1, 2, 3 1.31E-02 2.67E-07 1.80% 71.40% 

LPCCB Loss of Train B Primary Component 
Cooling System – Modes 1, 2, 3 1.31E-02 2.66E-07 1.80% 73.20% 

LOC1EX Excessive LOCA – at NOT/NOP 2.66E-07 2.50E-07 1.70% 74.90% 

ISI Inadvertent Safety Injection 2.81E-02 2.47E-07 1.70% 76.60% 

LDCPB Loss of Train B Essential DC Power 
(125Vdc Bus 11B) 4.41E-03 2.47E-07 1.70% 78.30% 

RXT2SD Reactor Trip  - During Shutdown from 
20% to 0% (Manual Secondary Control) 7.83E+01 2.13E-07 1.50% 79.80% 

FCRAC Fire in Control Room – AC Power Loss 9.11E-07 2.12E-07 1.50% 81.30% 

LOC1SM Small LOCA – above 300 psig 1.62E-03 1.86E-07 1.30% 82.60% 

RXT1NC Reactor Trip with No Condenser 
Cooling 1.48E-01 1.72E-07 1.20% 83.80% 

LDCPA Loss of Train A Essential DC Power 
(125Vdc Bus 11A) 4.41E-03 1.41E-07 1.00% 84.80% 

FCRPL Fire in Control Room – PORV LOCA 4.51E-05 1.41E-07 1.00% 85.80% 
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Table F.3.1.1.1-1 Dominant Initiating Event Contribution to Core Damage 
(Continued) 

Initiator Description 

Initiating 
Event 

Frequency 
Contribution 

to CDF 
Percent 
of CDF 

Cumulative 
Percent of 

CDF 

RXT1SD Reactor Trip  - During Shutdown from 
70% to 20% (Auto Secondary Control) 8.03E+01 1.40E-07 1.00% 86.80% 

E10A Seismic 1.0g ATWS 1.77E-06 1.14E-07 0.80% 87.60% 

FL2SG Flood in Turbine Building - LOSP and 
Loss of Both Vital Switchgear Rooms 1.20E-07 1.13E-07 0.80% 88.40% 

E14L Seismic 1.4g Large LOCA 6.00E-07 1.11E-07 0.80% 89.20% 

E7A Seismic 0.7g ATWS 9.30E-06 1.04E-07 0.70% 89.90% 

E10L Seismic 1.0g Large LOCA 1.77E-06 8.91E-08 0.60% 90.50% 
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Table F.3.1.1.1-2 Top Basic Events by Risk Reduction Worth 

Basic Event Basic Event Description RRW 
Associated 

SAMA 

FWP37A.FR Turbine Driven PUMP FW-P-37A fails to run 1.1713 
Feedwater & 

Condensate 
SAMAs 

DGDG1A.FR3 DG-1A fails to run for 24 hours 1.0774 AC Power 
SAMAs 

DGDG1B.FR3 DG-1B fails to run for 24 hours 1.0694 AC Power 
SAMAs 

EDESWG6.FX 4KV BUS E6 fault 1.0442 AC Power 
SAMAs 

ZZ.SY1.FX Loss of Offsite Power subsequent to plant trip 1.0391 AC Power 
SAMAs 

ZZ.SY2.FX Loss of Offsite Power subsequent to LOCA initiator 1.0387 AC Power 
SAMAs 

FWP37A.FS1 
Turbine Driven Pump TURBINE FW-P-37A fails to 
start on demand 1.0376 

Feedwater & 
Condensate 

SAMAs 

SEPSDG2A.FR3 1-SEPS-DG-2-B fails to run within 24 hours 1.0324 AC Power 
SAMAs 

SEPSDG2B.FR3 1-SEPS-DG-2-B fails to run within 24 hours 1.0324 AC Power 
SAMAs 

HH.OSEP1.FA OPERATOR fails to close SEPS breaker from MCB 1.0323 
See text 

Section F.5.1 

HH.OHPR3.FA 
OPERATOR fails to close SEPS breaker from MCB, 
given SI signal 1.0307 

See text 
Section F.5.1 

RCPCV456B.RS PORV RC-PCV-456B fails to reseat 1.0300 ECCS SAMAs 

EDESWG5.FX 4KV BUS E5 fault 1.0279 AC Power 
SAMAs 

RCPCV456A.RS PORV RC-PCV-456A fails to reseat 1.0265 ECCS SAMAs 

HH.ORWMZ1.FA OPERATOR minimizes ECCS flow w/ recirc failure 1.0223 See text 
Section F.5.1 

EDESWG11B.FX DC Power Panel 111B fails to operate 1.0217 DC Power 
SAMAs 

CCTE2271.FZ PCC Train B Temperature ELEMENT CC-TE-2271 
transmits false low 1.0194 Cooling Water 

SAMAs 

CCTE2171.FZ PCC Train A Temperature ELEMENT CC-TE-2171 
transmits false low 1.0192 Cooling Water 

SAMAs 

HH.OLPR2.FA OPERATOR fails switchover to sump recirc, given 
MLOCA 1.0180 See text 

Section F.5.1 

HH.OSEP2Q.FA OPERATOR fails to close SEPS breaker from MCB, 
given SI signal 1.0178 See text 

Section F.5.1 

HH.OLPR1.FA OPERATOR fails switchover to sump recirc, given 
LLOCA 1.0178 See text 

Section F.5.1 



Appendix E - Environmental Report 
Attachment F Severe Accident Mitigation Alternatives 

Seabrook Station Unit 1 Page F-17 
License Renewal Application 

Table F.3.1.1.1-2 Top Basic Events by Risk Reduction Worth (Continued) 

Basic Event Basic Event Description RRW 
Associated 

SAMA 

HH.OTSI3.FA OPERATOR fails to terminate SI from E-3, given 
SGTR 1.0166 See text 

Section F.5.1 

HH.ORHPI2.FA OPERATOR restores HPI, given recovery w/ SI 1.0152 See text 
Section F.5.1 

HH.OSUFP1.FA OPERATOR fails to start  SUFP 1.0151 See text 
Section F.5.1 

FWV156.FC SUFP to EFW Header MOV FW-V-156 fails to open 
on demand 1.0144 

Feedwater & 
Condensate 

SAMAs 

FWV163.FC 
SUFP to EFW Header MOV FW-V-163 fails to open 
on demand 1.0144 

Feedwater & 
Condensate 

SAMAs 

HH.OFB1C.FA OPERATOR fails to establish feed & bleed cooling 1.0143 See text 
Section F.5.1 

SWV5.FO SW Secondary Isolation MOV SW-V-5 fails to close 
on demand 1.0142 Cooling Water 

SAMAs 

EDESWG11A.FX DC Power Panel 111A fails to operate 1.0142 DC Power 
SAMAs 

HH.OFCR5.FL OPERATOR fails to restore AC Power from RSS, 
before RCP Seal LOCA 1.0141 See text 

Section F.5.1 

DGP115A.FS DG-1A Engine Driven LUBE OIL PUMP fails to run 1.0136 
AC Power 

SAMAs 

DGDG1A.FS DG-1A fails to start on demand 1.0132 
AC Power 

SAMAs 

CCE17B.GL 
Train B HX E-17B Excessive Leakage During  
Operation 1.0119 

Cooling Water 
SAMAs 

EDEB1B.FP Battery EDE-B-1B failure on demand 1.0119 
DC Power 

SAMAs 

DGDG1A.FR2 DG-1A fails to run for 6 hours 1.0116 
AC Power 

SAMAs 

CCE17A.GL 
Train A HX E-17A Excessive Leakage During 
Operation 1.0115 

Cooling Water 
SAMAs 

DGDG1A.FR1 DG-1A fails to run for first hour 1.0113 
AC Power 

SAMAs 

DGP115B.FS 
DG-1B Engine Driven Lube Oil Pump fails to start on 
demand 1.0111 

AC Power 
SAMAs 

FWP161.FS 
Startup Prelube Oil Pump FW-P-161 fails to start on 
demand 1.0110 

Feedwater & 
Condensate 

SAMAs 

HH.ORHPI1.FA OPERATOR restores normal charging, given 
recovery w/o SI 1.0107 See text 

Section F.5.1 

DGDG1B.FS DG-1B fails to start on demand 1.0107 AC Power 
SAMAs 
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Table F.3.1.1.1-2 Top Basic Events by Risk Reduction Worth (Continued) 

Basic Event Basic Event Description RRW 
Associated 

SAMA 

HH.OSEP1Q.FA OPERATOR fails to close SEPS breaker from MCB 1.0095 See text 
Section F.5.1 

DGDG1B.FR1 DG-1B fails to run for first hour 1.0091 AC Power 
SAMAs 

SEPSDG2A.FS SEPS DG1 fails to start on demand 1.0089 AC Power 
SAMAs 

SEPSDG2B.FS SEPS DG2 fails to start on demand 1.0089 AC Power 
SAMAs 

HH.OSGLT1.FA OPERATOR maintains long term control of SG 
cooling, given TRANS 1.0088 See text 

Section F.5.1 

FWP37B.FS Motor Driven PUMP FW-P-37B fails to start on 
demand 1.0088 

Feedwater & 
Condensate 

SAMAs 

DGDG1B.FR2 DG-1B fails to run for 6 hours 1.0080 AC Power 
SAMAs 

DGP38A.FS DG Fuel Oil Transfer Pump DG-P-38A fails to start 
on demand 1.0079 AC Power 

SAMAs 

HH.OCSTM2.FL OPERATOR establishes makeup to CST using CT 
Port. Pump 1.0076 See text 

Section F.5.1 

SWV4.FO SW Secondary Isolation MOV SW-V-4 fails to close 
on demand 1.0073 Cooling Water 

SAMAs 

HH.OCSTM1.FA OPERATOR establishes makeup to CST for Long 
Term SG Cooling 1.0069 See text 

Section F.5.1 

CBSV8.FC RHR Train A Suction from CRS MOV CBS-V-8 fails 
to open on demand 1.0068 ECCS SAMAs 

ZZ.RCCA.FP Control Rod Assembly fail to insert due to 
mechanical binding 1.0068 ATWS SAMAs 

RCPCV456A.FC PORV RC-PCV-456A fails to open on demand 1.0066 ECCS SAMAs 

FWP113.FS Startup Feed PUMP FW-P113 fails to start on 
demand 1.0066 

Feedwater & 
Condensate 

SAMAs 

HH.ODC121.FL OPERATOR fails to shed DC loads to extend 
battery lifetime 1.0065 See text 

Section F.5.1 

HH.ORHCD7.FA OPERATOR cools/dep. RCS for RHR S/D cooling, 
for SGTR w/ OSGRD 1.0065 See text 

Section F.5.1 

HH.OSGLT7.FL OPERATOR fails long term control of RCS 
inventory & SG cooling 1.0064 See text 

Section F.5.1 

DGP38B.FS DG Fuel Oil Transfer Pump DG-P-38B fails to start 
on demand 1.0064 AC Power 

SAMAs 

ZZ.EDEACBA54.FO DG-1A Output Breaker to Bus E5 fails to close on 
demand 1.0062 AC Power 

SAMAs 

HH.RDGL2Q.FL OPERATOR fails to locally reset breakers & start 
pumps 1.0057 See text 

Section F.5.1 
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Table F.3.1.1.1-2 Top Basic Events by Risk Reduction Worth (Continued) 

Basic Event Basic Event Description RRW 
Associated 

SAMA 

ZZ.EDELOADBBK.FC 4KV Load Supply BREAKER fails to open on 
demand 1.0057 AC Power 

SAMAs 

ZZ.EDE4KLOADB.FX 4KV Load faults (3 normally operating pumps) 1.0057 AC Power 
SAMAs 

RCPCV456B.FC PORV RC-PCV-456B fails to open on demand 1.0054 ECCS SAMAs 

ZZ.2PORV.NOCRI PROB(UET), given 2 PORVs & 3 SVs available, 
w/o Control rod insertion 1.0051 ATWS SAMAs 

EPSE6PR1.FX EPS Train B Relay PR1 (auto DG start) fails to 
close 1.0051 AC Power 

SAMAs 

EPSE6PR1X.FX EPS Train B Relay PR1 (auto DG start) fails to 
close 1.0051 AC Power 

SAMAs 

ZZ.EDEACBA74.FO DG-1B Output Breaker to Bus E6 fails to close on 
demand 1.0050 AC Power 

SAMAs 

FWPCV4326.FC 1-FW-PCV-4326 SUFP Recirc fails to open on 
demand 1.0050 

Feedwater & 
Condensate 

SAMAs 
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F.3.1.1.2 Level 1 and 2 PRA Model Changes  

The major Level 1 and 2 changes incorporated into each revision of the 
Seabrook PRA model are discussed below.  Seabrook Station maintains and 
updates a combined Level 1 and Level 2 model.  A Level 3 model was 
developed to support the SAMA analysis.  The Level 3 model is discussed in 
Section F.3.4. 

Seabrook PRA Model History 

PRA Model 
Update 

Internal & External Events 
Full Power Results Comments 
CDF LERF 

1983 2.3E-04 - Original SSPSA model 

1986 2.9E-04 - First update to model 

1989 1.4E-04 - Update to IE and CCF modeling 

1990 1.1E-04 2.2E-07 Updated to support IPE 

1993 8.0E-05 1.6E-08 Updated to support IPEEE, data 

1996 4.3E-05 3.7E-08 Updated initiating event models, data 

1999 4.6E-05 5.1E-08 Updated top event modeling and incorporated 
plant changes, data 

2000 4.6E-05 5.1E-08 Restructure modeling of train-related top events 

2001 4.8E-05 5.1E-08 Updated initiating event models 

2002 4.5E-05 6.8E-08 Updated to address peer review comments, data 

2004 3.0E-05 1.0E-07 Updated to incorporate plant changes and 
improve event sequence models/diagrams 

2005 1.4E-05 1.1E-07 Updates to improve PRA quality for success 
criteria, HRA, Seismic, and Level 2 PRA 

2006 1.44E-05 1.2E-07 Updated modeling of initiating events, split 
fractions.  Also updated shutdown PRA model. 

In December 1983, a full scope Level 3 PSA was completed for Seabrook 
Station.  The purpose of the Seabrook Station Probabilistic Safety 
Assessment (SSPSA) was to provide a base line risk assessment and an 
integrated plant and site model for use as a risk management tool.  The study 
was provided to the NRC and the public for information in January 1984. 

Seabrook Station 1983 Update (SSPSA – PLG-0300) 

The key findings of the SSPSA were:  

• The mean severe core damage frequency was 2.3E-04 events per 
reactor year.  
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• Both the societal and individual risk provisions of the NRC safety goals 
were met by wide margins; therefore, the risk to public health and 
safety was estimated to be extremely small.  

• Different risk factors were found to have different key contributors. 
Interfacing systems Loss of Coolant Accident (LOCA) events and, to a 
lesser extent, seismically-induced transient events with failure of 
containment isolation were the principal contributors to early risk.  The 
contributors to core melt frequency and latent risk comprised a large 
group of initiators, including loss of off-site power, transient events, 
fires, and seismic events.  A common event in many dominant 
sequences and in more than two thirds of the total severe core 
damage frequency was the reactor coolant pump seal LOCA.  

• The dominant contributors to severe core damage frequency were 
support system faults, external events, and internal hazards that 
affected both the core cooling and containment heat removal systems.  
As a result, a major fraction of the severe core damage frequency, 
about 73 percent, was associated with sequences in which long- term 
containment over-pressurization was indicated.  

• Only about 1percent of the core melt frequency was associated with 
early containment failure or bypass.  This percentage is more than 30 
times less than that assumed in the Reactor Safety Study for PWR 
plants.  Its low value is the result of the high strength of the Seabrook 
Station containment as determined by more detailed analysis.  

• In contrast with previous PSA containment analyses, the time of 
containment over-pressurization due to failure to remove decay heat 
was found to be very long (several days instead of several hours). 

This update was the first effort to update the entire PSA to reflect the plant 
configuration as of mid-1986. A number of changes had been made from the 
SSPSA to this study to reflect changes in the plant design from 1983 to 1986 
and to accommodate model changes and enhancements in documentation. 
Significant changes are listed below:  

Seabrook 1986 Update (SSPSS-1986)  

Plant Changes

• Technical Specifications - The allowed outage times were changed for 
a number of systems, including Service Water System and Primary 
Component Cooling Water System (the standby pumps are now in the 
Technical Specifications), ECCS (AOT extended from 72 hours to 7 
days), Emergency Feedwater System (startup feed pump was included 
along with 2 EFW pumps), containment on line purge valves (allowed 
open time changed from 1,000 hr per year to unlimited duration but 
open only within guidelines). 

:. 
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• IST Pump Test Frequency - For all safety pumps except EFW pumps, 
the test frequency was extended from monthly to quarterly. 

• Startup Feed Pump - The startup feed pump became self-cooled, 
rather than cooled by Secondary Component Cooling Water (SCC); 
tested monthly with other EFW pumps. 

• Turbine Driven EFW Pump - New AOVs were added to the steam 
admission lines to the turbine driver. 

• Atmospheric Relief Valves - ARVs were modified to be powered by 
instrument air with gas accumulator backup rather than electro-
hydraulic. 

• Boron Injection Tank and Associated Recirculation Pump and Bypass 
Line - These components were removed. 

• Enclosure Building Air Handling System - New one out of two standby 
fans were added in the RHR vault return flow path. 

• Reactor Trip Breakers - Shunt trip coil became actuated by the 
automatic trip signal as well as the UV device. 

• RCP Thermal Barrier Cooling System - The design was finalized, 
including several manual valves not in the SSPSA model.  

Model Changes

• Event Tree Qualification - The documentation and traceability of the 
event tree split fractions back to systems and operator action were 
enhanced by the use of unique split fraction identifiers.  Also, the 
method for binning event tree quantification was better documented. 

: 

• Seismic Analysis - The seismic fragilities of important components to 
the seismic risk were reanalyzed based on actual seismic qualification 
reports. 

• Systems Analysis - Quantification was done using RISKMAN 3 
software. This enhances the traceability of the systems analysis back 
to the data as well as improves transcription errors. 

• Systems Analysis - Common cause treatment was expanded in this 
study to include more than two components failing together in common 
cause. 

Other parts of the risk model - data, human action, containment, and 
consequence analyses - were unchanged from the original SSPSA model. 

This update revised the 1986 update with plant changes made through July of 
1989.  This update also included enhanced system modeling, advanced PC 
based software, and the containment failure/source term enhancements. 

Seabrook Station1989 Update (SSPSS-1989) 
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The results of this study indicated a reduction in the core damage frequency 
by a factor of approximately two from the original SSPSA results due to the 
changes listed below.  However, the importance of the RCP seal LOCA 
remains the same - contributing 70 percent of the core damage frequency 
total.  The estimate of early containment failure was decreased by a factor of 
5 to 0.2 percent of the core damage frequency.  This change was due to the 
incorporation of containment failure and source term enhancements. 

This update included the following significant changes from the 1986 update:  

No significant plant design changes that impacted the risk model were found.  

• Initiating event frequencies were updated with data through 1987. 

Model Changes: 

• Common cause and maintenance distributions were updated based on 
additional industry data.  

• RISKMAN Release 2 software was used for system and plant models.  

• Electric power recovery model was updated with current power 
recovery data. 

• Recovery actions were integrated into the event tree model via a 
recovery tree at the end of the plant model. 

This update replaced the 1989 update, and included plant changes through 
July 1990.  The results were summarized in the IPE Report.  The significant 
changes are described below:  

Seabrook Station 1990 Update (SSPSS-1990)  

• An ATWS Mitigation System was implemented which provides a 
diverse turbine trip and EFW actuation signal.  This hardware update 
and an update of the ATWS analysis based on WCAP 11993 were 
included in this update.  

Plant Changes:  

• Electric power recovery model was updated based on more current 
PSNH-specific data for recovery of 345 kV grid, update of off-site 
power data, battery lifetime analysis update, and an update of the RCP 
seal LOCA analysis.  

Model Changes: 

• RISKMAN Release 2 software was used to create a fully-integrated 
plant containment model from initiating event to release category.  

• New recovery actions were added (OS, Signal Failure Recovery and 
RM, RWST makeup). 

• Present recovery actions were moved in plant model - EFW recovery 
and SWS recovery were added to the event trees.  
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• Containment event tree was updated to explicitly model Induced 
Steam Generator Tube Rupture and Direct Containment Heating. 

This update replaced the 1990 update, with plant changes through the end of 
the second cycle, November 1992.  A number of changes were made to the 
model.  A summary of changes is given below. 

Seabrook Station 1993 Update (SSPSS-1993) - IPEEE 

No significant plant design changes that impacted the risk model were made.  

• Seabrook Station-specific data were included for the main safety 
pumps and the diesel generators. 

Model Changes: 

• Control Room Fire - operator actions were modeled in more detail, as 
part of the IPEEE analysis. 

• New fire hazard Initiating Events were added to the plant model. 

• Event Tree Modeling - the event tree logic was streamlined, corrected 
in some cases, and placed almost exclusively in the logic rules. 

• StartUp Feed Pump was modeled conservatively to always require 
manual start. 

• Modeling of High Pressure Injection (HPI) was expanded to include 
separate top events for all four HPI pumps. 

This update replaced the 1993 update, with plant changes through the end of 
the fourth cycle, January 1996.  A number of changes were made in the 
model.  A summary of changes is given below. 

Seabrook Station 1996 Update (SSPSS-1996) 

• The ATWS Mitigation System modification was completed during this 
update period.  A component level fault tree model of AMS was added. 

Plant Changes: 

• Revised the ATWS model to account for 24-month fuel cycle. 

• Seabrook Station-specific data were included for the main safety 
pumps and the diesel generators. 

Model Changes: 

• Upgraded the RISKMAN software to Release 8.0. 

• Expanded the system fault trees to more accurately model systems 
(additional components and more realistic alignments for normally 
operating systems). 

• Additional and expanded initiating event models based on loss of trains 
of support systems. 
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• Expanded several initiating event models from a single value to a fault 
tree. 

• Combined transient initiators into two. 

• More accurate modeling of ventilation. 

This update replaced the 1996 update, with plant changes through the end of 
the sixth cycle, March 1999.   

Seabrook Station 1999 Update (SSPSS-1999) 

• Alternate cooling modification (ALT) to provide charging pump cooling 
in the event of loss of PCCW, was completed during this update 
period.  A component level fault tree model of ALT was added. 

Plant Changes:  

• Revised ATWS model to account for 18-month fuel cycle. 

• Added an explicit top event (SEAL) in the General Transient tree to 
model the sizes of RCP seal LOCAs and the impact on sequence 
timing. 

Model Changes:  

• Added new top event in the General Transient tree to model recovery 
of PCCW, EDGs, and off-site power.  These series of top events 
replace the off-line electric power recovery model. 

• Component failure rates associated with reactor trip breaker model 
were updated to a more current generic data source. 

• Initiating event frequencies were updated with plant-specific data and 
updated to a more current generic data source. 

• Plant specific data were gathered and used to update generic 
distributions for major pumps and SWS motor-operated valves. 

• The mission time for EFW was changed from 24 hours to 9 hours to be 
consistent with UFSAR analysis. 

• Air handling dampers in the charging pump cubicles were moved from 
the air- handling model to the charging-pump A/B model because they 
impact a single pump. 

• Changes were made to operator action quantification and to event tree 
rules to more carefully model operator dependencies.  

• The common cause failure (CCF) modeling for SWS and PCCW 
system initiators was revised to change the mission time for CCF terms 
to 1 year and by generating new CCF parameters. 
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This update replaced the 1999 update.  This minor update to SSPSS-1999 
was based on conversion of the RISKMAN model from Version 9.2 (DOS-
based) to Version 3.0 (Windows-based).  The change in software allowed 
lower truncation limits in solving fault trees, which resulted in some slight 
increases in the results for SWS and PCCW systems.  Also, the system-
model structure in RISKMAN was modified to support migrating the model to 
the Safety Monitor for on-line maintenance evaluations.  

Seabrook Station 2000 Update (SSPSS-2000) 

No significant plant design changes that impacted the risk model were made.  

The structure for two train top events was revised so that only the system top 
event contains the fault tree, common cause modeling, and alignment 
definitions.  Train-level top events were redefined as conditional split 
fractions, based on system level split fractions.  This did not change the 
system results, but supported the migration of the model to the Safety 
Monitor. 

Model Changes:  

This update replaced the 2000 update. This minor update to the SSPSS-2000 
was made to incorporate changes to support export to the Safety Monitor.  No 
significant plant design changes that impacted the risk model were made. 

Seabrook Station 2001 Update (SSPSS-2001) 

Minor changes were made to the system initiator models.  

Model Changes:  

This updatereplaced the 2001 update, with plant changes through the end of 
the eighth cycle, June 2002.  No significant plant design changes that 
impacted the risk model were made.  

Seabrook Station 2002 Update (SSPSS-2002) 

Modeling and documentation changes were made, many to close out Peer 
Review comments.  These included operator action analysis (e.g., adding a 
dependency matrix for actions), systems analysis (e.g., expanding the SWS 
alignment model to include one train on ocean, one train on cooling tower), 
and event tree analysis (e.g., added steam line break initiators and event tree 
logic). 

Model Changes:  

This update replaced the 2002 update, with plant changes through the end of 
the ninth cycle, December 2004.   

Seabrook Station 2004 Update (SSPSS-2004) 
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• Addition of Supplemental Electric Power System (third emergency 
diesel generator). 

Plant Changes:  

• Startup Feedwater Pump normal alignment changed from Bus 4 to Bus 
E5. 

Modeling and documentation changes were made to improve the quality and 
usefulness of the PRA.  The following were the most significant changes: 

Model Changes:  

• Event sequence diagrams for all Mode 1 – 3 sequences were 
completely redone, with references added to related Emergency 
Operating Procedure steps and modeled operator action top events. 

• The entire human action analysis was revised, using the new event 
sequence diagrams and the EPRI HRA tool. 

• The SGTR event sequence model was entirely revised based on the 
latest Westinghouse analysis. 

• The loss of off-site power model was revised by adding a new initiator 
to account for grid-related events and updating the off-site power 
recovery analysis to the latest EPRI report. 

This update replaced the 2004 update, with plant changes through the end of 
cycle 10, April 2005.  

Seabrook Station 2005 Update (SSPSS-2005) 

• SEPS main control board switch and related modifications. 

Plant Changes:  

• Power uprate related changes to operator timing from MAAP runs 

• DC Battery lifetime was updated to design analysis  

• Diesel Generator failure rate and unavailability data  

Modeling and documentation changes were made to improve the quality and 
usefulness of the PRA.  The following were the most significant changes: 

Model Changes:  

• Success criteria update based on a series of MAAP runs 

• HRA update with revised sequence timing and other changes 

• Revision to operator dependency analysis 

• Revision to Plant Operating States for shutdown model 

• Major update to seismic PRA 

• Major update to Level 2 analysis 
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This update replaced the 2005 update.  The 2006 update incorporated 
changes in the shutdown PRA model based on insights from outage risk 
management during the Cycle 11 refueling outage.  It also made a few minor 
clean-up changes to the full-power model. 

Seabrook Station 2006 Update 

No significant plant design changes that impacted the risk model were made. 

Modeling and documentation changes were made to improve the quality and 
usefulness of the PRA.  The following were the most significant changes: 

Model Changes:  

• Major update to shutdown PRA  

• Revision to modeling of PCC and SWS initiators  

• Renamed several initiators for clarity in reviewing models  

• Revision to SEPS split fraction definitions to account for dependencies 
with EDGs. 

F.3.1.2 EXTERNAL EVENTS 

F.3.1.2.1 Internal Fires and Seismic Events 

Internal fires and seismic events are explicitly modeled and included in the 
Seabrook Station PRA model discussed in the previous section. 

F.3.1.2.2 Other External Events 

NUREG 1407 recommends a screening type approach, as shown in Figure 
F.3.1.2.3-1 (taken from Figure 5-1 of NUREG-1407).  The general 
methodology used at Seabrook Station follows the approach recommended 
by NUREG-1407 and consists of the following steps: 

• Establishing a list of plant-specific other external events 

• Progressive Screening 

• Walkdown 

• Documentation 
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FIGURE F.3.1.2.3-1 NUREG-1407 SCREENING APPROACH 
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Based on the results of the Seabrook Station IPEEE, it was concluded that 
the plant structures at the site are well designed to withstand the hazards 
associated with high wind and that no potential vulnerability was identified. 

With respect to external flooding, the Seabrook Station plant design meets 
the 1975 SRP criteria and no plant vulnerabilities were identified.  However, 
the PRA model includes a conservative quantitative assessment of external 
flooding.  The current model considers a storm-related external flood initiating 
event EXFLSW occurring at a frequency of 1.6E-06/yr.  The external flood 
initiator is assumed to cause failure of the ocean SW pumps.  However, the 
cooling tower SW pumps, which are located in the cooling tower structure and 
at an elevation higher than the ocean SW pumphouse, remain available 
following the initiating event.  The core damage frequency from this event is 
~2E-08/yr.  This quantitative assessment supports the conclusion that there 
are no design vulnerabilities from an external flooding perspective. 

The NRC staff concluded, in the Seabrook Station IPEEE SER, that, 
according to GDC 4, GDC 19, and SRP Section 2.2.3, the Seabrook Station 
is adequately protected and with acceptable risks with respect to 
transportation and nearby facility hazards.   

Based on a review of the lightning strikes at the site, it was concluded that the 
impacts of lightning strikes were less severe to Seabrook Station than a 
complete loss of off-site power.  Also, according to Section 2.6 of NUREG-
1407, the probability of a severe accident caused by lightning is relatively low.  
Therefore, lightning is not a significant contributor to core damage frequency 
for Seabrook Station. 

The contribution to the Seabrook Station total CDF from the other external 
events is less than 1.0E-06 per year, and as concluded in the Seabrook 
Station IPEEE, there are no vulnerabilities to other external events at 
Seabrook. 

F.3.1.2.3 External Event Severe Accident Risk 

An external event severe accident risk assessment is integrated with the 
internal events risk; the PRA includes both internal and external event risks.  
This assessment approach provides the means to evaluate SAMAs for both 
internal and external events simultaneously without the need to separately 
estimate the impact of the potential improvements on external events. 

F.3.2 LEVEL 2 PLANT-SPECIFIC PRA MODEL 

The Level 2 PRA model determines release frequency, severity, and timing 
based on the Level 1 PRA, containment performance, and accident 
progression analyses. 
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F.3.2.1 DESCRIPTION OF LEVEL 2 PRA MODEL  

The accident sequence analysis defines the manner in which the expected 
plant response to each identified initiating event or initiating event category is 
represented and quantified.  The analysis considers successes and failures of 
safety functions and related systems, and human actions to determine 
whether or not core damage occurs.  The result of the Level 1 accident 
sequence analysis is a set of event trees that represent and quantify the 
accident sequences.   

The Level 2 analysis extends the Level 1 analysis to the release category 
potential for the Level 1 core damage end states.  A containment event tree 
represents and quantifies the release category potential when evaluated with 
the Level 1 event trees. 

The containment model was significantly revised in the 2005 update to reflect 
current state-of-the-art understanding of containment phenomena and 
operator actions directed by Severe Accident Management Guidelines 
(SAMGs).  The basis for this updated model is documented in WCAP-16600, 
Seabrook Station Probabilistic Risk Assessment: Level 2 PRA Update, 
Volume 1 and 2, Revision 0, June 2006 (Reference 2).  The following is a 
summary of the Level 2 model from that reference. 

The containment model (Level 2) analysis provides the interface between the 
Plant (Level 1) analysis and the site / consequence (Level 3) analysis by 
assigning core damage sequences to various release categories.  The model 
defines the various phenomena which potentially could cause containment 
structural failure and then quantifies the magnitude of the challenge and the 
resulting probability of containment failure.  If failure is predicted, the analysis 
also determines the mode of failure and the magnitude and timing of the 
radiological release from the failed containment. 

The inputs to the Level 2 analysis are core damage sequences.  These 
sequences are considered in groups of accident sequences that exhibit 
similar thermal-hydraulic behavior.  It is expected that sequences with similar 
thermal-hydraulic responses would impose similar stresses on the 
containment.  Grouping this way allows the analyst to focus on a limited 
number of representative sequences instead of the large number of possible 
Level 1 sequences.  The output of the Level 2 analysis is the frequency of 
Release Categories which define the magnitude and timing of radiological 
releases from the failed containment.  

The mapping of sequences between the Level 1 model and release 
categories is governed by the CET. The CET top events question the 
occurrence of certain physical processes and, depending on these 
occurrences, determine the containment failure or bypass probability from 
that mechanism.  The CET also includes containment-related hardware 
(spray, isolation) and operator actions, both early and late in the event. 
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The CET evaluates containment performance.  The inputs to the CET are 
core damage sequences from the Level 1 model.  The CET contains the logic 
regarding the response of the containment to pressure challenges from the 
various sequences.  The CET top event logic primarily represents the 
occurrence of physical processes, associated containment mitigation systems 
and operator actions.  The containment analysis covers all conceivable failure 
modes of the containment, including pre-existing leaks, containment bypass 
sequences, external hazards impacting the structure, and internal loads that 
have the potential to fail the containment early (shortly after the core melt) or 
late (many hours after the melt).  The Level 2 analysis considers the 
combined response of the reactor coolant system, containment structure, and 
engineered safeguards systems.  Representative Level 1 sequences are 
used to evaluate the thermal-hydraulic response of the core and containment 
in order to determine whether certain phenomena would be expected to 
occur.  The MAAP 4.0.5 severe accident simulation code was used to 
investigate the severe accident progression for the updated Seabrook 
Level 2. 

The CET is linked directly with the Level 1 event trees to generate the 
frequencies of each release category bin.  These release category bins are 
defined based on containment failure modes, and distinguish between the 
size of the release (large vs small) and the timing of the release (early vs 
late).  For reporting purposes, Table F.3.2.1-1 defines the release categories 
by release type (size, timing) and by containment failure mode.  Basic Event 
Importance for Level 2 basic events that contribute to a large early release 
frequency (LERF) is provided for information in Table F.3.2.1-2. 
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Table F.3.2.1-1 Release Category Bin Definition 

Release 
Category 

Bin 
Frequency 

(per yr) Bin Description 

INTACT 9.13E-06 
INTACT – Containment intact with less than Tech. Spec. - allowed leakage 
(nominal leakage).  Includes containment intact with great than Tec. Spec. 
leakage but less leakage than failure of small containment penetration. 

LL3 2.95E-06 LL3 – LARGE, LATE – Vented containment. 

SE3 1.04E-06 
SE3 – SMALL, EARLY – Small containment penetration leak that may progress 
to large late failure.  Includes contribution of large containment penetration failure 
to isolate with spray injection/scrubbed release. 

SE1 4.67E-07 SE1 – SMALL, EARLY – Early SGTR-initiated core melt with feed to the faulted 
steam generator. 

SE2 3.33E-07 SE2 – SMALL, EARLY – Interfacing LOCA through RHR pump seals (submerged 
release). 

LL5 3.32E-07 LL5 – LARGE, LATE – Basemat melt-through. 

LE1 1.10E-07 
LE1 – LARGE, EARLY – SGTR-initiated (or pressure-induced tube ruptures) core 
melt with NO feed to faulted steam generator (failure of EFW/SUFP or operator 
does not restore flow).  Includes contribution from thermally-induced SGTR. 

LL4 7.47E-08 LL4 – LARGE, LATE – Long-term containment overpressure failure.  Includes 
contribution of small, late containment failure. 

LE2 4.01E-09 LE2 – LARGE, EARLY – Interfacing LOCA with RHR pipe rupture (V-sequence) 

LE3 9.71E-10 LE3 – LARGE, EARLY – Failure of large containment penetration to isolate (COP 
valves) or large pre-existing leakage. 

Total 1.44E-05 Core Damage Frequency (CDF) 
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Table F.3.2.1-2 Basic Event Importances for Total Plant LERF by Risk 
Reduction Worth 

Basic Event Description 
BE Risk 

Reduction Associated SAMA 

CBSV11.FC CBS Pump P-9A Discharge MOV CBS-V-11 
fails to open on demand 1.0215 Containment SAMAs 

CBSV17.FC CBS Pump P-9B Discharge MOV CBS-V-17 
fails to open on demand 1.0210 Containment SAMAs 

DGDG1A.FR2 DG-1A fails to run for 6 hours 1.0086 AC Power SAMAs 

DGDG1A.FR3 DG-1A fails to run for 24 hours 1.0103 AC Power SAMAs 

DGDG1A.FS DG-1A fails to start on demand 1.0052 AC Power SAMAs 

DGDG1B.FR2 DG-1B fails to run for 6 hours 1.0087 AC Power SAMAs 

DGDG1B.FR3 DG-1B fails to run for 24 hours 1.0083 AC Power SAMAs 

DGDG1B.FS DG-1B fails to start on demand 1.0051 AC Power SAMAs 

FWP37A.FS2 Turbine Driven Pump FW-P-37A fails to start on 
demand 1.0091 Feedwater & 

Condensate SAMAs 

FWP37B.FS Motor Driven Pump FW-P-37B fails to start on 
demand 1.0913 Feedwater & 

Condensate SAMAs 

FWV70.FC MDP Discharge Check Valve FW-V-70 fails to 
open on demand 1.0075 Feedwater & 

Condensate SAMAs 

RCPCV456A.FC PORV Train A Spray Valve fails to open on 
demand 1.0055 Depressurization 

SAMAs 

RCPCV456B.FC PORV Spray Valve Train B fails to open on 
demand 1.0054 Depressurization 

SAMAs 

COTK25.RT 
Condensate Storage Tank CO-TK-25 
ruptures/excessive leakage dur 1.0189 SAMA 162 

DGP115A.FS 
DG-1A Engine Driven Lube Oil Pump fails to 
start on demand 1.0054 AC Power SAMAs 

DGP115B.FS 
DG-1B Engine Driven Lube Oil Pump fails to 
start on demand 1.0052 AC Power SAMAs 

FWP113.FR Startup Feed Pump FW-P113 fails to run 1.0190 
Feedwater & 

Condensate SAMAs 

FWP113.FS 
Startup Feed Pump FW-P113 fails to start on 
demand 1.0510 

Feedwater & 
Condensate SAMAs 

FWP161.FS 
Startup Prelube Oil Pump FW-P-161 fails to 
start on demand 1.0886 

Feedwater & 
Condensate SAMAs 

FWP37A.FR Turbine Driven Pump FW-P-37A fails to run 1.4231 
Feedwater & 

Condensate SAMAs 
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Table F.3.2.1-2 Basic Event Importances for Total Plant LERF by Risk 
Reduction Worth (Continued) 

Basic Event Description 
BE Risk 

Reduction 
Associated 

SAMA 

FWP37A.FS1 Turbine Driven Pump Turbine FW-P-37A fails to 
start on demand 1.0796 

Feedwater & 
Condensate 

SAMAs 

FWP37B.FR Motor Driven Pump FW-P-37B fails to run 1.0426 
Feedwater & 
Condensate 

SAMAs 

FWPCV4326.FC 1-FW-PCV-4326 SUFP Recirc fails to open on 
demand 1.0387 

Feedwater & 
Condensate 

SAMAs 

FWV127.CL Manual Valve FW-V-127 transfers closed 1.0142 
Feedwater & 
Condensate 

SAMAs 

FWV156.FC SUFP to EFW Header MOV FW-V-156 fails to 
open on demand 1.1186 

Feedwater & 
Condensate 

SAMAs 

FWV163.FC 
SUFP to EFW Header MOV FW-V-163 fails to 
open on demand 1.1186 

Feedwater & 
Condensate 

SAMAs 

FWV347.OP MDP Recirc MOV FW-V-347 transfers open 
(flow diversion) 1.0317 

Feedwater & 
Condensate 

SAMAs 

FWV71.CL MDP Discharge VALVE FW-V-71 transfers 
closed 1.0142 

Feedwater & 
Condensate 

SAMAs 

HH.ODDSG1.FA OPERATOR Fails to Diagnose SG Rupture 
Event 1.0291 See text 

Section F.5.1 

HH.OIMSV1.FA OPERATOR fails to isolate MS valves from 
ruptured SG 1.0113 See text 

Section F.5.1 

HH.ORHCD7.FA OPERATOR cools/dep. RCS for RHR S/D 
cooling; for SGTR w/ OSGRD 1.0310 See text 

Section F.5.1 

HH.ORWCD1.FA OPERATOR depressurizes RCS to minimize 
leakage w/ recirc failure 1.0099 See text 

Section F.5.1 

HH.ORWIN1.FA OPERATOR initiates makeup to RWST; given 
LOCA w/ recirc failure 1.0075 See text 

Section F.5.1 

HH.ORWLT1.FA OPERATOR maintains stable plant conditions 
w/ long term makeup 1.0057 See text 

Section F.5.1 

HH.ORWMZ1.FA OPERATOR minimizes ECCS flow w/ recirc 
failure 1.0621 See text 

Section F.5.1 

HH.OSEP2.FA OPERATOR fails to close SEPS breaker from 
MCB; given SI signal 1.0102 See text 

Section F.5.1 

HH.OSGRC1.FA OPERATOR fails to cool down RCS (SGTR) 1.0060 See text 
Section F.5.1 

HH.OSGRD1.FA OPERATOR fails to Depressurize RCS to Stop 
Break Flow from Rupture 1.0156 See text 

Section F.5.1 

HH.OSIG3.FA OPERATOR fails to manually actuate HPI 
pumps; given SLOCA w/ ES 1.0276 See text 

Section F.5.1 
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Table F.3.2.1-2 Basic Event Importances for Total Plant LERF by Risk 
Reduction Worth (Continued) 

Basic Event Description 
BE Risk 

Reduction 
Associated 

SAMA 

HH.OSIG7.FA OPERATOR fails to manually initiate SI signal; 
given SLB w/ SSP 1.0053 See text 

Section F.5.1 

HH.OSIG8.FA OPERATOR fails to manually close MSIV & 
start HPI pumps 1.0266 See text 

Section F.5.1 

HH.OSUFP2.FA OPERATOR fails to start on demand SUFP; 
given SI initiator 1.0517 See text 

Section F.5.1 

HH.OTEFW3.FA OPERATOR Fails to Terminate EFW Feedflow 
to isolate ruptured SG 1.0071 See text 

Section F.5.1 

HH.OTSI3.FA OPERATOR fails to terminate SI from E-3; 
given SGTR 1.0861 See text 

Section F.5.1 

HH.XOEFW1.FA Operator establishes feed flow to faulted SG 1.1873 See text 
Section F.5.1 

MSV395.FC Steam Admission Valve MS-V-395 fails to open 
on demand 1.0056 See text 

Section F.5.1 

ZZ.RCCA.FP Control Rod Assembly fail to insert due to 
mechanical binding 1.0184 ATWS SAMAs 

ZZ.SY2.FX Loss of Offsite Power subsequent to LOCA 
initiator 1.1777 AC Power 

SAMAs 

F.3.2.2 LEVEL 2 PRA MODEL CHANGES SINCE IPE SUBMITTAL  

The major Level 2 changes incorporated into each revision of the Seabrook 
Station PRA model are provided in Section F.3.1.1.2.   

F.3.3 MODEL REVIEW SUMMARY 

Regulatory Guide (RG) 1.174 (Reference 24), Section 2.2.3, states that the 
quality of a PRA analysis used to support an application is measured in terms 
of its appropriateness with respect to scope, level of detail, and technical 
acceptability, and that these are to be commensurate with the application for 
which it is intended. 

The PRA technical acceptability of the model used in the development of this 
SAMA application has been demonstrated by a peer review process.  The 
initial certification peer review was conducted in 1999 under the direction of 
the [former] Westinghouse Owner’s Group.  An additional focused peer 
review was conducted in 2005, which assessed the Seabrook PRA against 
the ASME Standard.   

The overall conclusions of the peer review were: 

• All of the technical elements were sufficient to support applications 
requiring the capabilities defined for grade 2.  The Seabrook Station 
PRA provides an appropriate and robust tool to support such activities 
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as Maintenance Rule implementation, supported as necessary by 
deterministic insights and plant expert panel input. 

• All of the elements were determined sufficient to support applications 
requiring the capabilities defined for grade 3, e.g., risk-informed 
applications supported by deterministic insights, but in some cases this 
is contingent upon implementation of recommended enhancements. 

After the peer review, the preliminary Category A and B facts and 
observations that potentially impacted the model were dispositioned and 
incorporated into the updated PRA model.  All Category A and B facts and 
observations (F&O) were implemented.  The PRA model has since 
undergone additional revision, but the incorporated resolution of Category A 
and B F&O has been maintained.  The Seabrook Station Category A and B 
F&O and resolutions are summarized below. 

F&Os from the 1999 Certification Peer Review 

F&O 1  

Summary:  The frequencies of initiators L2CCA and L2CCB are under 
estimated due to the common cause model.  The common cause term 
should include T=1 year (rather than 24 hours). 

Resolution:  Changes were made to the CCF models in PCC and SWS 
initiators to use 1 year as the mission time.  

F&O 2  

Summary:  The existing analyses for ISLOCA should be reviewed for 
consistency with a methodology for identification and quantification of 
ISLOCA pathways such as that provided in NUREG/CR-5744, and 
updated if appropriate.  

Resolution:  Reviewed NUREG/CR-5744 for ISLOCA methodology and 
revised the ISLOCA assessment. 

F&O 3 

Summary:  Within the SBO sequence, operation of turbine-driven EFW 
pump beyond the 8-hour battery life has been modeled.  This implies 
considerable reliance on the turbine-driven EFW pump operating in 
manual control without benefit of SG level instrumentation.  This is not 
consistent with industry practice unless operators practice and are 
comfortable with the associated procedures.  The ability of the operators 
to successfully cool the core using this pump without underfeeding the 
SG, resulting in undercooling of the core and eventual core damage, or 
overfeeding the SG, resulting in water carry-over to the EFW pump 
turbine, and its subsequent failure, should be addressed. 
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Resolution:  Battery lifetime was recalculated, going back to the electrical 
calculations.  The 4-hour value is well established; aggressive load 
shedding and cross tie can provide battery power out beyond 12 hours. 

The time to core uncovering at 12 hours was calculated.  The total time 
(battery + TCU) was used as the maximum available time.  

F&O 4 

Summary:  The emergency diesel generator recovery failure probability 
seems optimistic for the medium RCP seal LOCA event.  The data for 
recovery of an EDG is based on data taken from LERs based on EDG 
failures.  This data is used to develop a recovery curve.  However, this 
recovery is applied in conditions very different than the conditions in the 
LER - common cause failure of both EDGs resulting in SBO conditions.  
The EDG recovery is based on generic data composed of EDG single 
failures during normal operation.  This data needs to be reviewed to 
ensure applicability to CCF events, particularly events during more 
adverse SBO conditions (i.e., where stress, crew availability, and so forth, 
are more limiting).  In addition, plant-specific evidence should be used to 
support this recovery probability. 

Resolution:  Evaluated Seabrook Station EDG failure data.  Of the four 
failures, two could easily be recovered within 4 hours.  The other two 
failures were considered long-term failures.  Based on SB data, a non-
recovery probability of 0.5 was used for DG recovery. 

F&O 5 

Summary:  The small LOCA event sequence includes credit for refilling 
the RWST to allow continued high pressure injection if the RHR pumps fail 
and AC power and secondary side cooling are available.  The credit 
appears to be considerable, with an operator failure probability of 
approximately of 0.01.  If the action is successful, the sequence is 
considered successful.  There is little detail regarding the time available to 
perform this action.  Few PSAs take credit for this.  The scenario implies 
an indefinite (or at least undefined) period of operation in this mode, and 
might require additional refilling or other mitigative actions later on.  These 
actions may be expected and realistic (although it appeared to the 
reviewers that this contradicts the operator action description provided in 
the HRA section); however, such credit may not be appropriate without 
extending the entire PRA model to include severe accident management 
issues, procedures, and guidance, and/or adjusting the mission times for 
functions such as secondary side cooling to match the required mission 
time (if it can be defined) for injection. 

Evaluate the impact of credit for RWST refill in the PRA model.  Consider 
either revising the model to not credit this action (or to properly account for 
the potential ramifications noted above), or including a sensitivity case 
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with each PRA update to identify the effects of this credit.  If retained, 
provide additional documentation as to the feasibility of this action, based 
on thermal hydraulic analysis and procedural compliance.  

Resolution: The event tree top event for reactor water makeup-long term 
(RMLT) was deleted from the event tree because of the concern for 
operator dependencies.  For event tree top event reactor makeup (RM), a 
detailed dependency analysis was performed, including RM, to assure that 
multiple operator actions were not included inappropriately. 

F&O 6 

Summary:  Following a large break LOCA, the operator action and 
hardware required to isolate the RWST-to-RHR-pump suction valves is 
not modeled.  (Opening of the sump-to-RWST suction on low-low RWST 
level is automatic but closure of the RWST valves is not.)  Justification 
was not provided for this assumption. 

Resolution:  Reviewed design basis information to understand when the 
operator action is required.  Evaluated a new operator action for sump 
recirculation switchover for a large LOCA using the EPRI HRA Tool.  
Added new rule to the LOCA event tree to require this action for 
successful large LOCA sequences. 

F&O 7 

Summary:  The EFW mission time is defined as 9 hours, but no 
justification is provided to "stop" the scenario at a successful end state 
prior to the traditional 24-hour mission time.  No calculation was found to 
justify availability of EFW supply for 24 hours, and there is no modeling (or 
evaluation of the adequacy) of alternative decay heat removal beyond 
9 hours.  Ensure that the accident sequences adequately address 24-hour 
mission time, preferably either using thermal hydraulic calculations or 
explicit PRA modeling. 

Resolution:  The EFW mission time basis was reviewed and additional 
documentation was added to the PRA to support the use of 9 hours for the 
mission time. 

F&O 8 

Summary:  Continued operation of the RCPs is credited for the small 
LOCA scenario.  The EOP directs the operators to trip RCPs if RCS 
subcooling is less than 40°F.  Is there a calculation for the PRA that 
determines the subcooling?  If not, then it is possible that the RCPs would 
need to be tripped during this scenario, with the need to be re-started if 
credited later in scenario; however, RCP hardware failures are not 
modeled.  Re-evaluate the success criteria for and modeling of continued 
RCP operation in this scenario, and add RCP hardware failures to the 
analysis if appropriate. 
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Resolution:  The only impact of RCPs in the small LOCA model is on top 
event OLR - RHR shutdown cooling.  Failure of OLR leads to sump 
recirculation.  RCPs may need to be tripped depending on the size of the 
small LOCA (based on the 40°F subcooling criterion).  However, if the 
operator successfully depressurizes and cools down the primary system 
(OLR), subcooling should be restored.  The EOPs instruct the operator to 
restart the RCPs given subcooling is restored.  The RCPs are modeled 
through top event OG, offsite power available, since they are powered 
from Bus 1 & 2 (non-emergency powered).  Only one of four RCPs is 
needed for adequate flow.  Thus, as long as power is available, the 
hardware failure is insignificant in comparison to the operator failure rate 
in OLR. 

F&O 9 

Summary:  The model includes credit for "automatic bleed and feed" 
cooling following a loss of secondary side heat removal, as long as both 
charging pumps are available.  The basis for its usage in the Seabrook 
Station PRA is a calculation which has relatively simplistic T&H analysis, 
which does not address potential factors such as eventually filling the RCS 
via the charging pumps, leading to water relief from the PORVs (thereby 
significantly reducing heat removal capability via latent heat); increasing 
containment back-pressure (thereby affecting the flow rate through the 
PORVs); or the potential for resultant high containment humidity and 
temperatures to affect the automatic control features that are being relied 
upon in this scenario.  If credit for automatic bleed and feed is to be taken 
in the models, a more thorough analysis should be done, addressing 
potential environmental, control system, thermal-hydraulic, and other 
factors that could affect the decay heat removal capability being credited. 

Resolution:  Credit for auto feed and bleed was removed from the PRA 
model. 

F&O 10 

Summary:  Room cooling - the assumption of a greater-than-5-hour heat-
up as acceptable should have a clearer basis.  This appears to be 
potentially important in at least one set of cases (switchgear, battery room, 
electrical tunnels), where the exclusion of room cooling is on the basis of 
an ~ 6-hour heat-up time. 

Consider tying any screening value to a more physical basis, such as 
timing of operator (NSO) rounds.  Consider investigating the relative 
importance of room cooling for cases in which the estimated timing is 
close to the screening value. 

Resolution:  Evaluated the background for 6-hour room heatup.  
Regarding the NSO rounds/actions, multiple MCB alarms would have to 
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fail for this event to go undetected.  Once detected the MCB Dpoint alarm 
procedure directs action. 

F&O 11 

Summary:  The values for BETA2, GAMMA2, and DELTA2 are not 
derived as recommended in NUREG/CR-5485 as stated in the text.  That 
document (p.76) recommends that "the values of α 2, α 3, and α 4 in Table 
5-11 be reduced by a factor of 2 when applied to frequency of failure 
during operation."  The effect of reducing theses values (and adding the 
difference to *1) is to reduce only the Beta factor - the gamma factors and 
delta factors are unchanged since the factor of one-half factors out.  
Contrary to this guidance, the MGL factors corresponding to the alpha 
factors in Table 5-11 were calculated, then the Beta factors were reduced 
by a factor of 2.  Note these values were used in the PCC system and 
initiating event analyses, resulting in some factors being under-estimated 
by a factor of 4.  The discussion in 6.3.3 regarding variable BETA1 is in 
error - 5 CCFs and 100 independent failures provides a beta factor of 
5/105 if staggered testing is used, not the .05 indicated.  A lognormal 
distribution is not appropriate for the GAMMA1 and DELTA1 - they should 
be modeled using beta distributions. 

Resolution:  The values for GAMMA2 and DELTA2 were recalculated 
using the correct equations.  Also beta distributions were developed for 
these generic distributions.  With regard to the comment that BETA1 
should be 5/105 rather than 0.05, these are essentially the same number. 

F&O 12 

Summary:  Examine dependencies of HEPs embedded within recovery 
models with other human actions included in the plant model.  Examine 
most recent component failure data to ensure recoverable failure fraction 
remains valid.  Develop appropriate procedures for identifying and 
evaluating dependencies. 

Resolution:  Operator dependencies were examined, resulting in 
changes made to the logic rules and HEP quantification. 

F&O 13 

Summary:  The updated Seabrook Station Probabilistic Safety 
Assessment (SSPSA) uses several Human Reliability Analysis (HRA) 
methods (HCR, THERP and ASEP) for evaluating HEPs.  In some cases 
the original SSPSA HEPs are referenced.  No guidance is provided which 
clearly identifies the rationale for selecting one particular methodology 
over another when evaluating particular operator actions. 

Develop an approach and guidance for appropriately and consistently 
selecting the HRA methodology to be applied. 
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Resolution:  Developed a methodology for when to apply various HRA 
methods.  Evaluated all operator actions for proper application of the 
methodology. 

F&O 14 

Summary:  The plant model includes operator actions which are not 
evaluated in the current HRA analysis.  These include potentially 
important actions for SG isolation and RCS depressurization (including 
SL, O4, O5 and OD, as well as failure to transfer SW from cooling towers 
to ocean and vice versa). 

The HEPs for these actions are derived from the 1983 SSPSA.  While that 
analysis provides extensive discussions of the actions in question, the 
HEPs themselves appear to be based on judgment only, rather than the 
application of any formal HRA technique.  Thus, specific event timings and 
procedural guidance are not explicitly reflected in the HEPs.  There are 
also other examples of time-available windows used without referenced 
supporting thermal-hydraulic analysis (e.g., manual transfer to cooling 
tower pumps, provide makeup to RWST following extended bleed and 
feed). 

The HRA analyses of the events in question should be updated to account 
for current HRA techniques and should be supported by appropriate T/H 
analysis.  Appropriate T/H references should be added to the existing 
(new) HRA analysis.  It may be possible to prioritize the actions to be 
updated by comparing the existing HEPs with those for similar actions in 
other plant PRAs and evaluating the relative potential for impact on the 
Seabrook PRA results. 

Resolution:  Reviewed all human actions modeled to look for HEPs that 
are inconsistent and/or not well documented.  Operator actions were 
considered together to evaluate the self-.consistency of the HEPs.  As a 
result of this review, several action HEPs were revised. 

F&O 15 

Summary:  While operator and simulator experience has clearly been 
included in the evaluation of some of the actions modeled using the HCR 
model, there has been no formal and documented process for obtaining 
operations review and input into the base case HEP and update process.  
Have operations/ training review base case HEP analysis and updates on 
a periodic basis. 

Resolution:  Reviewed all human actions modeled to look for HEPs that 
are inconsistent and/or not well documented.  Operator actions were 
considered together to evaluate the self-consistency of the HEPs.  As a 
result of this review, several action HEPs were revised.  Operations review 
of HEPs completed. 
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F&O 16 

Summary:  There is no formal approach for identifying and evaluating 
dependencies of operator actions within accident sequences.  There are 
many sequences in which multiple redundant operator actions appear with 
no justification of rationale for de-coupling.  Of particular concern are 
SGTR sequences (failure of early and late depressurization) and transient 
sequences with failure to initiate ESFAS, recover TD EFW pump, align 
start up feed pump, and initiate feed and bleed.  It is recognized that some 
dependencies have been addressed via the split fraction logic (e.g., failure 
to initiate reactor trip given preceding failure to initiate SSPS).  While no 
specific cases where such operator action dependencies might 
significantly impact CDF were identified during the review, no conclusive 
position is possible without the implementation and description of a formal 
process to address this issue.  Develop and implement an appropriate 
process for identifying and evaluating dependencies. 

Resolution:  Evaluated operator action dependencies to determine 
whether multiple actions in the same sequence are justifiable.  Changes 
were made to the event tree logic rules and HEP quantification to account 
for dependent events. 

F&O 17 

Summary:  Consider adding an HEP-sensitivity to the set of analyses 
normally performed to evaluate quantification results.  In such a sensitivity, 
all HEPs should be set to 0.1 (including those embedded within equipment 
recovery events) and the accident sequence quantification repeated.  
Appropriate insights should be deciphered and acted upon. 

Resolution:  A sensitivity case was run where all operator action split 
fractions with value less than 0.1 were set to 0.1.  This also included 
recovery actions with values less than 0.1.  This sensitivity was limited to 
post-initiator actions.  The conclusion was the only multiple operator action 
sequences that were significant contributors with all actions set to 0.1 
were actions where the dependencies had already been addressed. 

F&O 18 

Summary:  Recovery actions were included in the sequences but not 
treated within the HRA analysis.  Examples are the recovery of the 
turbine-driven AFW pump and the recovery of an EDG.  The reviewer 
concern is that it is important to understand whether or not there are 
human action dependencies within the modeled recoveries, and, if so, to 
ensure that dependencies are tracked and correctly treated.  Ensure all 
modeled recovery actions are consistent with the HRA so that potential 
dependencies are addressed. 

Resolution:  Operator dependencies were examined, resulting in 
changes made to logic rules and the HEP quantification. 
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F&O 19 

Summary:  A discussion of the limitations of using the saved sequences 
as a PRA model of the plant was not located.  Although a very low cutoff is 
used to generate saved sequences, it is important that all analysts 
understand where limitations may exist so that they can be evaluated for 
specific applications 

Resolution:  This issue of truncation has been addressed in the PRA 
documentation along with general guidance for setting the truncation level.  
Practically, this issue must be evaluated for each analysis.  It is not 
possible to give general guidance that addresses every application. 

F&O 20 

Summary:  Following a reactor trip, loss of all DC, and success of off-site 
power, RCP seal integrity questions are asked without determining the 
probability of failure of the operating charging and PCCW pumps.  Include 
hardware faults of the running pumps as part of the necessary logic for 
RCP seal LOCA.  This appears to lead to overestimating reactor trip 
contribution to CDF. 

Resolution:  In the 2002 model, the sequence "reactor trip -and- loss of 
all DC power" leads to core melt because EFW and SUFP require at least 
one train of DC power.  Also, the PORVs are failed given loss of DC 
power.  Thus, this sequence goes to core melt because both AFW and 
feed and bleed cooling are unavailable (not the seal LOCA sequence).  
While there is opportunity for recovery of an AFW pump (by locally starting 
either pump), the probability of loss of both DC buses is extremely small 
(3E-7).  Also, this may cause other plant conditions that would confuse the 
operator.  Thus, no operator recovery credit is taken. 

F&O 21 

Summary:  There are split fractions defined in the master frequency file 
that include operator recovery actions.  Instances of sequences that have 
multiple operator actions were identified with products in the 1E-05 range.  
Without documentation regarding operator dependencies, this may lead to 
underestimating operator contribution. 

Resolution:  Operator dependencies were examined.  This resulted in 
changes made to logic rules and HEP quantification. 

F&O 22 

Summary:  At present no parametric uncertainty analysis exists based on 
the current plant model.  While such studies were performed for earlier 
versions of the SSPSA, the results have significantly changed (internals 
are far less dominant) and the uncertainty distribution may no longer be 
valid. 
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At present there is no formal analysis which addresses plant specific 
uncertainty or sensitivity issues.  For example, cases where thermal 
hydraulic analyses predict only small margins for success in terms of the 
number of trains required, or the time available for operator actions, are 
prime candidates.  Other examples might be cases where unique success 
criteria or modeling have been applied such as for feed and bleed and for 
RWST make up following LOCA.  Perform a set of sensitivity runs and a 
qualitative or quantitative uncertainty analysis for the model.  Risk 
achievement analyses may be used to focus the search for potentially 
significant cases. 

Resolution:  Performed an uncertainty analysis to address this F&O.  
Ensured that all split fractions have an uncertainty distribution associated 
with them and quantified all event tree top events with Monte Carlo.  Also 
quantified all system initiating events with Monte Carlo.  Quantified 
uncertainty for dominant sequences for CDF and LERF. 

F&O 23 

Summary:  The PRA assessment of Level 2 phenomena is based on pre-
1990 knowledge and methodologies.  This leads to several important 
phenomena not being explicitly addressed in the PSA (e.g., transition to 
detonation for hydrogen burns) and conservative treatment of other 
phenomena (e.g., alpha mode steam explosion containment failure, DCH 
containment failure, etc.).  All of these can impact the LERF calculated in 
the PRA.  Since the LERF is dominated by interfacing system LOCA and 
SG tube rupture, it is not expected to make a significant numerical 
difference, but the study needs to be updated for completeness and 
accuracy.  Upgrading the analysis from MAAP 3.0b to 4.0 would be helpful 
in this regard. 

Resolution:  Addressed in the MAAP Phase 2 project and PRA 2005 
Update. 

F&O 24 

Summary:  The Level 2 analyses are based primarily on MAAP 3.0b 
analyses performed in the 1980’s.  There have been significant changes 
to code models, particularly MAAP 3b, Version 15 to MAAP 4.0, dealing 
with, among other items, in-vessel recovery and induced SG creep rupture 
damage.  

(a) A change in the modeling of in-vessel recovery could impact the 
PSA results, because the newer code/models mechanistically 
predict additional hydrogen generation during recovery (which was 
seen at TMI-2).  This could lead to a hydrogen challenge to the 
containment integrity and, in turn, the LERF.   

(b) A change in modeling the potential for creep failure of the SG tubes 
(induced tube rupture) could impact the PSA results because the 
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newer code models mechanistically predict creep failure of SG 
tubes.  Also, significant information is now available on creep failure 
with SG tube degradation.  This could lead to a change in the 
predicted occurrence of creep failure bypass and, in turn, the 
LERF. 

(c) The latest expert opinion on direct containment heating (DCH) has 
changed since the early 1990’s and Seabrook Station should NOT 
be susceptible to DCH.  The PSA is still based on the “old” DCH 
viewpoint reflected in NUREG/CR-4551. 

The high level issue here is PSA maintenance – whether there is a 
process inplace for assessing changes to PSA models, updating 
applicable PSA models to reflect current knowledge, and the frequency 
this is done.  

Resolution:  Addressed in the MAAP Phase 2 project and PRA 2005 
Update. 

F&O 25 

Summary:  The PRA includes some post-core damage operator actions 
(e.g., RCS depressurization and in-vessel recovery for a station blackout) 
that are generally not modeled in the Level 2 PSA for other plants.   

While this is a plus, the Level 2 analyses do not include all severe 
accident management guidance (SAMG) activities.  While SAMG is 
generally viewed as something new, it is really just a formalized structure 
of considering what to do if the core melts and the EOPs are no longer 
valid.  Previously, PSA considered that no actions would be taken under 
the premise that this was conservative.  The real problem was the lack of 
procedures for the HRA model to consider.  Now with SAMG we can 
quantify the change from a passive operator status and could find that 
LERF increases while small late release frequency decreases.  The 
reason for the increase in LERF is the chance of wrong operator actions.  
Assess SAMG impact and update Level 2 analysis at next scheduled 
update. 

Resolution:  Addressed in the MAAP Phase 2 project and PRA 2005 
Update. 

F&O 26 

Summary:  Many of the CET top event probabilities cannot be traced to 
the quoted references of the PRA. 

Resolution:  Reviewed and revised CET split fraction values. 

F&O 27 

Summary:  In many cases, release categorization (release magnitudes 
and timings) were based on IDCOR analyses for Zion core-melt 
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sequences and the results were adjusted for Seabrook Station.  In other 
cases, the release magnitudes and timings were based on WASH-1400.  
For example: 

(a) For release category S3-A-R, MAAP results based on IDCOR 
analysis for Zion were adjusted and used for Seabrook Station.  
See also, for release category S6-R where a Zion case for SBO 
with a single puff release were adjusted and applied to Seabrook 
Station SBO sequence with a three puff release.  

(b) For release category S& A, the release fractions and timing were 
taken directly from WASH-1400.  Similarly, release category S1W 
was based on WASH-1400 results. 

(c) For release category S6B, IDCOR Zion’s MAAP results for a 
containment bypass sequence “V-Sequence” were applied to 
Seabrook Station’s containment failure to isolate sequence after 
adjusting the release magnitudes. 

Note that the results of WASH-1400 study and the results of IDCOR 
analyses (which used earlier versions of the MAAP code, possibly 2.0 or 
1.0) do not represent the state of the art or current state of knowledge in 
severe accident phenomenology.  Update the thermal hydraulic simulation 
of the dominant accident sequences using the most recent version of 
MAAP 4.0 

Resolution:  Addressed in the MAAP Phase 2 project and Level 2 PRA 
upgrade (Westinghouse).  Seabrook Station MAAP deck updated to 4.0.5.  
A significant MAAP library has been populated, Level 2 success criteria 
defined and the containment event tree revised.  Event timing and impacts 
have been revised. 

F&O 28 

Summary:  For release category S4V, the source term release 
magnitudes of a basemat melt-through SBO sequence was modeled as a 
long-term over-pressurization failure of the containment at the time of 
basemat melt-through.  Use MAAP code to run the SBO sequence that 
leads to basemat melt-though.  MAAP code will calculate the basemat 
ablation rate and the depth of basemat ablation as a function of time.  
When the fission products are filtered through the soil, only the noble 
gases could potentially be released to the environment. 

Resolution:  Addressed in the MAAP Phase 2 project and Level 2 PRA 
upgrade (Westinghouse).  Seabrook Station MAAP deck updated to 4.0.5.  
A significant MAAP library has been populated, Level 2 success criteria 
defined and the containment event tree revised.  Event timing and impacts 
have been revised. 
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F&O 29 

Summary:  Based on the literature, volatile and nonvolatile releases 
above 10% mass fraction are considered large in severity.  Volatile and 
nonvolatile releases below 1% mass fraction are considered small in 
severity.  The moderate releases correspond to a mass fraction ranging 
from 1% to 10% for both volatiles and non-volatiles.  As can be seen in the 
Seabrook Source Terms, a more conservative approach was used to 
calculate the LERF than the above described methodology.  Update the 
source term categorization as described above. 

Resolution:  Addressed in the MAAP Phase 2 project and Level 2 PRA 
upgrade (Westinghouse).  Seabrook Station MAAP deck updated to 4.0.5.  
A significant MAAP library has been populated, Level 2 success criteria 
defined and the containment event tree revised.  Event timing and impacts 
have been revised. 

F&O 30 

Summary:  During a review of plant design changes incorporated into the 
1999 PRA models, it appeared that Design Change Request (DCR) 89-
061 had not been incorporated into the service water fault tree.  This DCR 
deleted the cooling tower fan auto-start feature.  Therefore, a human error 
basic event was to be added to the service water fault tree.  The service 
water fault tree did not appear to have been modified.  Also, the PRA 
documentation still includes the cooling tower fans being actuated by a TA 
signal.  It is believed that this is an isolated occurrence.  However, the 
host utility should check for any others.  Incorporate this DCR into the 
system fault tree / notebook. 

Resolution:  A review of the PRA documentation (Service Water 
Notebook) indicated that this DCR had indeed been incorporated in the 
PRA model.  In fact, the system notebook describes the modeling of the 
cooling tower and indicates that the operator must manually initiate CT 
operation and provides a justification for why this action is not modeled.  
The Service Water notebook was updated to ensure completeness.  Also, 
a review of DCRs for the 1999 update was performed to ensure that all 
DCRs that impact the PRA model were addressed. 

F&Os from the 2005 Focused Peer Review 

F&O 31 

Summary: The ASME Category II capability for this SR requires the use 
of realistic, applicable T/H analyses for accident sequence parameters.  
Category III requires use of realistic, plant specific T/H analyses.  Although 
most of the SSPSS parameters have supporting calculations that are plant 
specific, it appears that some would benefit from more realistic analyses.  
In at least one case (i.e., CST depletion) more realistic analyses may 
impact sequence development (and are dependent on whether the EFW 



Appendix E - Environmental Report 
Attachment F Severe Accident Mitigation Alternatives 

Seabrook Station Unit 1 Page F-49 
License Renewal Application 

pump or SUFP is running).  Expectation for future applications is more 
extensive use of realistic codes (e.g., MAAP), as applicable. 

Resolution: The SSPSS-2005 update effort used MAAP to provide 
substantial additional plant-specific, realistic support.  In some cases such 
as the CST example noted above, hand calculations were considered to 
be appropriate and were reviewed to assure adequate realism.  The 
actions below were taken to address realistic/plant-specific success 
criteria: 

(1) Listed all current Level 1 success criteria, including impact of power 
uprate, RCPs, IA, etc. 

(2) Identified current basis for success criteria. 

(3) Ran series of MAAP runs where needed to provide basis. 

F&O 32 

Summary: While simulator exercises were observed, there is no 
evidence of specific talk-throughs with Operations/Training.  Interaction 
with Operations and/or Training is important regarding the assumptions 
used in the HRA, especially response times and performance shaping 
factors (PSFs), to confirm that the interpretation and implementation of the 
procedures are consistent with plant training and expected responses. 

Resolution: Walkthroughs / talk-throughs with Operations and/or Training 
were used to confirm modeling of operator actions and accident 
sequences. 

F&O 33 

Summary: In general, the time available to complete actions is based 
on either generic T/H analyses for similar Westinghouse 4-loop plants or 
plant-specific analyses.  Several issues were identified that may point to 
the need for establishing a more thorough and realistic basis.  For 
example: 

• The write-up for the operator action ODEP1 for SBO events states that 
8.8 hours are available to perform this action, which is based on 
9.8 hours to core damage from WCAP-16141, less one hour to restore 
equipment.  However, WCAP-16141 states that without 
depressurization, core damage can occur as early as 2.7 hours.  
Therefore, the time available to perform this action should not exceed 
the time to core damage without credit for the action.  It should be 
noted that WCAP-16141 does not specifically mention when 
depressurization must begin, but it seems to be assumed that 
depressurization will typically begin within 30 – 45 minutes.  Since this 
action has a low F-V and RAW importance, SR HR-G4 is judged to be 
satisfied. 
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• WCAP-16141, which is used as a basis, assumes that the turbine-
driven AFW pump supplies 1145 gpm, which seems to exceed the 
capacity of the Seabrook Station TD AFWP. 

• The basis of the time available for operator action ODEP3 does not 
appear to be realistic.  SSPSS-2004 credits post-LOCA cooldown and 
depressurization for MLOCA with high head injection (HHI) success.  
Operator Action timing (3.8 hours) is based on a small LOCA, not 
MLOCA.  The success criteria indicates that only 42.8 minutes are 
available before reaching low-low level for MLOCA.  While it is true that 
MLOCAs at the high end of the spectrum should not require this action 
and MLOCAs on the low end of the spectrum behave more like a small 
LOCA, the majority of MLOCAs will be in between.  Using the average 
timing between the high end (42.8 minutes) and low end (3.8 hours) 
would not leave enough time to successfully establish low pressure 
recirculation prior to reaching the RWST low-low level switchover 
setpoint. 

• The time assumed to be available for feed and bleed using the Safety 
Injection (SI) pumps, which is based on the time until SG dryout, may 
not be realistic.  It would seem that establishing feed and bleed with 
the charging pumps would have different timing than establishing feed 
and bleed with the SI pumps due to the lower shutoff head of the SI 
pumps.  In particular, while waiting until SG dryout could allow 
successful feed and bleed cooling using the charging pumps, it isn’t 
clear that waiting until SG dryout would allow successful feed and 
bleed cooling using the SI pumps. 

• The time available for operator action HH.ORSGC2.FL is 2.3 hours, 
which is based on time to core damage.  However, restoring secondary 
cooling at the time of core damage will not prevent core damage.  In 
order to prevent core damage, secondary cooling must be completed 
earlier (e.g., core uncovery) 

With respect to the items identified: 

(1) Re-evaluate the time available to perform RCS cooldown and 
depressurization following an SBO.  Also evaluate the applicability 
of WCAP-14161 assumptions regarding flow from the turbine-
driven AFW pump. 

(2) Re-evaluate the time available used to quantify operator actions for 
depressurization and feed and bleed by performing sequence-
specific MAAP (or other) thermal-hydraulic runs.  In the case of 
operator action to perform depressurization for MLOCA sequences, 
T/H runs may need to be performed for an “average” MLOCA break 
size. 
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(3) Use MAAP or some other calculations to determine the latest time 
at which secondary cooling can be restored and still prevent core 
damage. 

More generally, complete the ongoing effort to establish appropriate 
timeframes using realistic codes (e.g. MAAP). 

Resolution: Revised the HRA Calculator quantification using time 
windows from Seabrook Station-specific MAAP runs. 

F&O 34 

Summary: Dependency between multiple human actions was 
considered, and the process for quantifying dependencies is described in 
SSPSS-2002.  This appears to be a good approach.  However, there is no 
guidance as to how to identify sequences with multiple operator actions for 
inclusion in the dependency analysis.  Also, while the matrix showing 
dependency between two operator actions is good, it does not include 
new actions since the 2002 update.  The review discovered at least two 
examples where dependencies appear to be inadequately addressed:  

(1) The dependency between operator actions ORSGC and OFB does 
not appear to be modeled, other than time consumed associated 
with responding to feed and bleed criteria.  There is also some 
dependency in diagnosing the loss of secondary heat sink for these 
two actions.   

(2) The procedural guidance in Functional Restoration Procedure FR-
H.1 for aligning fire water is contained in the RNO column of Step 
14, which is predicated on not being able to open the PORVs.  
However, if the PORVs are opened too late, the procedure will not 
direct the operator to establish fire water to the SGs.  This 
dependency is not modeled. 

Although significant progress has been made in this area since the 1999 
peer review, it appears that there remains a need to develop an overall 
process for identifying multiple operator actions that need to be addressed 
in the dependency analysis.  

Resolution:  The following actions were taken during the PRA update: 

1. Identified all dynamic actions embedded in hardware top events. 

2. Created new Operator Action top events, separate from hardware 
where appropriate. 

3. For PCCW, redefined System split fractions to be conditional on 
Operator Action OPCC and added house events. 

4. Added new top events to event trees 

5. Modified logic rules to account for operator action dependency to 
system. 
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F.3.4 LEVEL 3 PRA MODEL  

The Seabrook Station Level 3 PRA model, “Calculation of Severe Accident 
Risks for Seabrook Station License Renewal,” Revision 0, May 2009 
(Reference 4) determines off-site dose and economic impacts of severe 
accidents based on the Level 1 PRA results, the Level 2 PRA results, 
atmospheric transport, mitigating actions, dose accumulation, and economic 
analyses. 

The MELCOR Accident Consequence Code System (MACCS2) Version 
1.13.1 was used to perform the calculations of the off-site consequences of a 
severe accident.  This code is documented in NUREG/CR-6613, “Code 
Manual for MACCS2: Volumes 1 and 2” (Reference 23). 

Plant-specific release data included the time-dependent nuclide distribution of 
releases and release frequencies.  The behavior of the population during a 
release (evacuation parameters) was based on plant- and site-specific set 
points.  These data were used in combination with site-specific meteorology 
to simulate the probability distribution of impact risks (both exposures and 
economic effects) to the surrounding 50-mile radius population as a result of 
the release accident sequences at Seabrook Station. 

The following sections describe input data for the MACCS2 analysis tool.   

F.3.4.1 POPULATION DISTRIBUTION 

The population in the 50-mile radius surrounding the Seabrook Station site 
was estimated based on the 2000 United States census data, as accessed by 
SECPOP2000, NUREG/CR-6525, Revision 1 (Reference 25).  The population 
distribution was estimated in 10 concentric bands at 0 to 1 mile, 1 to 2 miles, 
2 to 3 miles, 3 to 4 miles, 4 to 5 miles, 5 to 10 miles, 10 to 20 miles, 20 to 
30 miles, 30 to 40 miles, and 40 to 50 miles distant from the site, and 
16 directional sectors with each sector consisting of 22.5 degrees.  The 
population was projected to the year 2050 by calculating an annual growth 
rate derived from state and national population projections for each county 
that fell entirely or partially in the 50-mile radius.  The peak transient 
population within 10 miles of the site was added to the resident population.  
The population distribution used in this analysis is provided in Table F.3.4.1-1. 
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Table F.3.4.1-1 Population Projections Used in SAMA Analysis 

From Radius To Radius Direction Code 
2000 

Population 
2050 

Population 

0 1 N 1 24 37 

0 1 NNE 2 0 0 

0 1 NE 3 29 44 

0 1 ENE 4 0 0 

0 1 E 5 0 0 

0 1 ESE 6 0 0 

0 1 SE 7 163 249 

0 1 SSE 8 68 104 

0 1 S 9 139 213 

0 1 SSW 10 65 99 

0 1 SW 11 10 15 

0 1 WSW 12 234 358 

0 1 W 13 0 0 

0 1 WNW 14 144 220 

0 1 NW 15 0 0 

0 1 NNW 16 12 18 

1 2 N 17 48 73 

1 2 NNE 18 36 55 

1 2 NE 19 143 219 

1 2 ENE 20 12889 19720 

1 2 E 21 4241 6489 

1 2 ESE 22 5178 7922 

1 2 SE 23 180 275 

1 2 SSE 24 160 245 

1 2 S 25 852 1304 

1 2 SSW 26 1177 1789 

1 2 SW 27 1372 2085 

1 2 WSW 28 463 708 

1 2 W 29 546 835 

1 2 WNW 30 410 627 

1 2 NW 31 385 589 

1 2 NNW 32 232 355 

2 3 N 33 462 707 

2 3 NNE 34 1876 2870 

2 3 NE 35 2385 3649 

2 3 ENE 36 1530 2341 
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Table F.3.4.1-1 Population Projections Used in SAMA Analysis 
(Continued) 

From Radius To Radius Direction Code 
2000 

Population 
2050 

Population 

2 3 E 37 83 127 

2 3 ESE 38 0 0 

2 3 SE 39 1084 1480 

2 3 SSE 40 563 746 

2 3 S 41 890 1174 

2 3 SSW 42 1149 1417 

2 3 SW 43 469 586 

2 3 WSW 44 843 1199 

2 3 W 45 5180 7925 

2 3 WNW 46 122 187 

2 3 NW 47 283 433 

2 3 NNW 48 247 378 

3 4 N 49 1477 2260 

3 4 NNE 50 3075 4705 

3 4 NE 51 3744 5728 

3 4 ENE 52 788 0 

3 4 E 53 0 0 

3 4 ESE 54 0 0 

3 4 SE 55 475 584 

3 4 SSE 56 17035 20953 

3 4 S 57 677 833 

3 4 SSW 58 772 950 

3 4 SW 59 412 507 

3 4 WSW 60 512 677 

3 4 W 61 398 609 

3 4 WNW 62 165 252 

3 4 NW 63 265 405 

3 4 NNW 64 584 894 

4 5 N 65 1290 1974 

4 5 NNE 66 946 1447 

4 5 NE 67 1967 3010 

4 5 ENE 68 0 0 

4 5 E 69 0 0 

4 5 ESE 70 0 0 

4 5 SE 71 907 0 
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Table F.3.4.1-1 Population Projections Used in SAMA Analysis 
(Continued) 

From Radius To Radius Direction Code 
2000 

Population 
2050 

Population 

4 5 SSE 72 570 701 

4 5 S 73 1727 2124 

4 5 SSW 74 481 592 

4 5 SW 75 3965 4877 

4 5 WSW 76 2720 3627 

4 5 W 77 383 586 

4 5 WNW 78 460 704 

4 5 NW 79 195 298 

4 5 NNW 80 640 979 

5 10 N 81 4740 7252 

5 10 NNE 82 12234 18718 

5 10 NE 83 1824 2791 

5 10 ENE 84 0 0 

5 10 E 85 0 0 

5 10 ESE 86 0 0 

5 10 SE 87 0 0 

5 10 SSE 88 8149 10023 

5 10 S 89 8579 10552 

5 10 SSW 90 13747 16909 

5 10 SW 91 9131 11231 

5 10 WSW 92 10967 15048 

5 10 W 93 3420 5233 

5 10 WNW 94 2917 4463 

5 10 NW 95 12776 19547 

5 10 NNW 96 6103 9338 

10 20 N 97 18631 30655 

10 20 NNE 98 35979 64058 

10 20 NE 99 1257 0 

10 20 ENE 100 0 0 

10 20 E 101 0 0 

10 20 ESE 102 0 0 

10 20 SE 103 2645 3253 

10 20 SSE 104 6834 8406 

10 20 S 105 24275 29858 

10 20 SSW 106 25776 31704 
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Table F.3.4.1-1 Population Projections Used in SAMA Analysis 
(Continued) 

From Radius To Radius Direction Code 
2000 

Population 
2050 

Population 

10 20 SW 107 83246 102583 

10 20 WSW 108 57428 83797 

10 20 W 109 23379 35770 

10 20 WNW 110 17121 26195 

10 20 NW 111 9286 14219 

10 20 NNW 112 26180 40239 

10 20 N 113 48853 87821 

20 30 NNE 114 13515 25408 

20 30 NE 115 404 0 

20 30 ENE 116 0 0 

20 30 E 117 0 0 

20 30 ESE 118 0 0 

20 30 SE 119 3723 4579 

20 30 SSE 120 28230 34723 

20 30 S 121 194637 239404 

20 30 SSW 122 131825 148885 

20 30 SW 123 243606 274789 

20 30 WSW 124 67459 101033 

20 30 W 125 66566 101297 

20 30 WNW 126 21229 32729 

20 30 NW 127 8059 12347 

20 30 NNW 128 26311 40534 

30 40 N 129 29456 55377 

30 40 NNE 130 24528 46113 

30 40 NE 131 1 0 

30 40 ENE 132 0 0 

30 40 E 133 0 0 

30 40 ESE 134 0 0 

30 40 SE 135 0 0 

30 40 SSE 136 0 0 

30 40 S 137 55193 72028 

30 40 SSW 138 854916 880481 

30 40 SW 139 164382 166026 

30 40 WSW 140 146505 195879 

30 40 W 141 104996 154390 
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Table F.3.4.1-1 Population Projections Used in SAMA Analysis 
(Continued) 

From Radius To Radius Direction Code 
2000 

Population 
2050 

Population 

30 40 WNW 142 95248 156828 

30 40 NW 143 18505 30158 

30 40 NNW 144 16317 26107 

40 50 N 145 11669 21936 

40 50 NNE 146 54518 102494 

40 50 NE 147 158 0 

40 50 ENE 148 0 0 

40 50 E 149 0 0 

40 50 ESE 150 0 0 

40 50 SE 151 0 0 

40 50 SSE 152 0 0 

40 50 S 153 189524 213707 

40 50 SSW 154 818677 869864 

40 50 SW 155 121411 133277 

40 50 WSW 156 52404 65728 

40 50 W 157 27385 40263 

40 50 WNW 158 37532 61054 

40 50 NW 159 24473 40248 

40 50 NNW 160 10559 17711 

   Total 4232394 5185206 
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F.3.4.2 ECONOMIC DATA  

The agricultural and economic data for the Seabrook offsite evaluations were 
derived from the SECPOP2000 program, NUREG/CR-6525, Revision 1 
(Reference 25).  This code utilized county economic factors derived from the 
2000 census.  For the Seabrook model, the county data files were updated 
with circa 2000 data for the 13 counties within 50 miles of the plant.  The 
following specific economic parameters are used in the Seabrook Station 
SAMA. 

Variable Description Seabrook Value 

DPRATE(1) Property depreciation rate (per yr) 0.20 

DSRATE(1) Investment rate of return (per yr) 0.12 

EVACST 
Daily cost for a person who has been evacuated 
($/person-day) 

$52 

POPCST Population relocation cost ($/person) $9632 

RELCST Daily cost for a person who is relocated ($/person-day) $52 

CDFRM 
Cost of farm decontamination for various levels of 
decontamination ($/hectare) (2) 

$1,084 & $2,408 

CDNFRM 
Cost of non-farm decontamination per resident person for 
various levels of decontamination ($/person) 

$5,779 & $15,412 

DLBCST Average cost of decontamination labor ($/man-year) $67,427 

VALWF Value of farm wealth ($/hectare) (2) $22,880 

VALWNF Value of non-farm wealth average in US ($/person) $193,003 
(1) DPRATE and DSRATE are based on MACCS2 Users Manual (Reference 23) 
(2)  1 hectare = 10,000 m2 = 2.47 acres 
 

F.3.4.3 NUCLIDE RELEASE  

The core inventory corresponds to the end-off-cycle values for projected 
future 3,659 MWt Seabrook Station operations, as determined by the 
ORIGEN2.1 code. 

Table F.3.4.3-1 provides the estimated inventory of the core at shutdown 
used in this analysis.  Cobalt inventory (Co-58 and Co-60) are based on the 
PWR inventory in MACCS2 sample problem A multiplied by 3659/3412 (the 
ratio of the Seabrook power level to the power level in sample problem A). 

Table F.3.4.3-2, Accident Category Frequencies and Release Fractions, 
provides a description of the release characteristics evaluated in the SAMA 
analysis.  Table F.3.4.3-2 provides the release frequencies, nuclide release 
fractions of the core inventory, and the time distribution of the release (for 
noble gases and Cs) analyzed to determine the sum of the exposure (50-mile 
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dose) and economic (50-mile economic costs) risks from the Seabrook Level 
2 accident release category bins.  Release fractions and associated times for 
accident categories LE-2, LE-3, SE-2, SE-3, and LL-5 were taken from 
Seabrook original analyses of releases for these accident categories.  All 
other category release fractions and times are from Seabrook MAAP 
simulations. 
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Table F.3.4.3-1 Core Inventory 

Nuclide Core Inventory (Curies) 

Co-58 9.34E+05 
Co-60 7.14E+05 
Kr-83m 1.19E+07 
Kr-85 1.26E+06 

Kr-85m 2.49E+07 
Kr-87 4.77E+07 
Kr-88 6.70E+07 
Rb-86 3.03E+05 
Sr-89 9.25E+07 
Sr-90 1.00E+07 
Sr-91 1.13E+08 
Sr-92 1.23E+08 
Y-90 1.05E+07 
Y-91 1.20E+08 
Y-92 1.24E+08 
Y-93 1.43E+08 
Zr-95 1.64E+08 
Zr-97 1.61E+08 
Nb-95 1.66E+08 
Mo-99 1.89E+08 
Tc-99m 1.66E+08 
Ru-103 1.88E+08 
Ru-105 1.51E+08 
Ru-106 1.00E+08 
Rh-105 1.34E+08 
Sb-127 1.39E+07 
Sb-129 3.78E+07 
Te-127 1.38E+07 

Te-127m 1.87E+06 
Te-129 3.72E+07 

Te-129m 5.52E+06 
Te-131m 1.60E+07 
Te-132 1.46E+08 
I-131 1.05E+08 
I-132 1.49E+08 
I-133 1.99E+08 
I-134 2.15E+08 
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Table F.3.4.3-1 Core Inventory (Continued) 

Nuclide Core Inventory (Curies) 

I-135 1.87E+08 
Xe-131m 1.18E+06 
Xe-133 1.99E+08 

Xe-133m 6.45E+06 
Xe-135 5.01E+07 

Xe-135m 4.22E+07 
Xe-138 1.61E+08 
Cs-134 3.26E+07 
Cs-136 8.35E+06 
Cs-137 1.37E+07 
Ba-139 1.75E+08 
Ba-140 1.68E+08 
La-140 1.75E+08 
La-141 1.59E+08 
La-142 1.54E+08 
Ce-141 1.62E+08 
Ce-143 1.48E+08 
Ce-144 1.34E+08 
Pr-143 1.46E+08 
Nd-147 6.39E+07 
Np-239 2.92E+09 
Pu-238 5.15E+05 
Pu-239 3.99E+04 
Pu-240 7.07E+04 
Pu-241 1.87E+07 
Am-241 1.85E+04 
Cm-242 8.77E+06 
Cm-244 2.60E+06 
Br-82 8.71E+05 
Br-83 1.18E+07 
Br-84 2.04E+07 
Rb-88 6.82E+07 
Rb-89 8.73E+07 
Y-94 1.45E+08 
Y-95 1.56E+08 

Nb-95m 1.18E+06 
Tc-101 1.76E+08 
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Table F.3.4.3-1 Core Inventory (Continued) 

Nuclide Core Inventory (Curies) 

Pd-109 6.30E+07 

Sb-124 3.73E+05 

Sb-125 2.41E+06 

Sb-126 2.11E+05 

Te-125m 5.26E+05 

Te-133 1.18E+08 

Te-133m 7.13E+07 

Te-134 1.61E+08 

I-130 7.59E+06 

Cs-134m 8.44E+06 

Cs-138 1.79E+08 

Ba-141 1.59E+08 

La-143 1.47E+08 

Pm-147 1.38E+07 

Pm-148 2.97E+07 

Pm-148m 3.43E+06 

Pm-149 6.83E+07 

Pm-151 2.41E+07 

Sm-153 7.82E+07 

Eu-154 2.00E+06 

Eu-155 1.39E+06 

Eu-156 4.77E+07 

Np-238 7.06E+07 

Pu-243 1.27E+08 

Am-242 1.29E+07 
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Table F.3.4.3-2 Accident Category Frequencies and Release Fractions 

Accident 
Category LE-1 LE-2 LE-3 SE-1 SE-2 SE-3 LL-3 LL-4 LL-5 Intact 

Frequency 1.10E-07 4.01E-09 9.71E-10 4.67E-07 3.33E-07 1.04E-06 2.95E-06 7.47E-08 3.32E-07 9.13E-06 

Release Fraction by Release Category 

Xe/Kr 6.99E-01 9.00E-01 1.00E+00 4.04E-02 9.00E-01 1.00E+00 6.89E-01 1.00E+00 1.00E+00 3.46E-03 

I 2.99E-02 7.00E-01 1.00E-02 4.70E-03 7.00E-04 1.30E-02 2.82E-03 3.51E-01 1.00E-03 1.02E-07 

Cs 2.67E-02 5.00E-01 1.00E-02 4.58E-03 5.00E-04 1.30E-02 1.37E-03 2.21E-01 1.00E-03 6.83E-08 

Te 2.54E-02 3.00E-01 2.80E-04 1.44E-03 3.00E-04 3.50E-03 4.41E-04 2.04E-01 2.00E-03 8.32E-08 

Sr 6.90E-05 6.00E-02 6.20E-04 7.68E-06 6.00E-05 1.50E-03 4.61E-06 3.63E-05 1.00E-05 1.47E-10 

Ru 1.03E-02 2.00E-02 6.00E-05 3.29E-04 2.00E-05 9.00E-04 3.06E-06 4.07E-05 1.00E-05 1.06E-08 

La 1.64E-05 4.00E-03 6.00E-05 6.29E-07 4.00E-06 1.40E-04 1.79E-07 3.37E-05 1.00E-05 3.21E-11 

Ce 2.92E-05 4.00E-03 6.00E-05 2.49E-06 4.00E-06 1.40E-04 3.56E-06 4.42E-05 1.00E-05 7.02E-11 

Ba 1.18E-03 6.00E-02 6.20E-04 9.23E-05 6.00E-05 1.50E-03 4.67E-06 5.73E-05 1.00E-05 3.74E-09 

Sb 7.35E-02 3.00E-01 2.80E-04 2.42E-03 3.00E-04 3.50E-03 1.92E-03 4.03E-02 2.00E-03 5.23E-08 

Release time (hr from scram) of bulk of noble gas/Cs release 

 2.7-4.7 / 
2.7-4.7 

2.5-3 / 
2.5-3 

4-20 / 
4-20 

2.7-5.6 / 
2.7-5.6 

8.5-15.5 / 
8.5-15.5 

22-66 / 
22-66 

34-58 / 
34-58 

36-60 / 
36-60 

89-90 / 
89-90 

3.4-33 / 
2.6-8.9 
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F.3.4.4 EMERGENCY RESPONSE 

A reactor scram signal begins each evaluated accident sequence.  A General 
Emergency is declared when plant conditions degrade to the point where they 
are judged to be a credible risk to the public.  Therefore, the timing of the 
General Emergency declaration is sequence-specific and declarations 
generally range from 1 to 4 hours for the release sequences evaluated. 

The MACCS2 User’s Guide input parameters of 95 percent of the population 
within 10 miles of the plant [Emergency Planning Zone (EPZ)] evacuating and 
5 percent not evacuating were employed.  These values have been used in 
similar studies (e.g., Hatch, Calvert Cliffs, [SNOC 2000] and [BGE 1998]) and 
are conservative relative to the NUREG-1150 study, which assumed 
evacuation of 99.5 percent of the population within the EPZ. 

The evacuees are assumed to begin evacuation 120 minutes (MACCS2 
Sample Problem A) after a General Emergency has been declared, at a radial 
speed of 0.58 m/sec.  This speed is derived from the projected time to 
evacuate the entire Seabrook EPZ under adverse weather conditions during 
the year 2000, the year of the evacuation study, Seabrook Station 
Radiological Emergency Plan, SSREP, (Reference 26).  The evacuation 
speed was projected to year 2050 conditions by conservatively assuming that 
all of the roads in 2000 transported traffic at their maximum throughput and 
that no new roads would be constructed (although the roads would be 
maintained at 2000 conditions).  The 2050 evacuation speed was then the 
2000 speed multiplied by the ratio of 2000 to projected 2050 EPZ (10-mile) 
populations.  That estimated 2050 evacuation speed, 0.41 m/sec, was used in 
the risk analysis.  Both the evacuation speed and the time from emergency 
declaration to the start of evacuation was considered further in the sensitivity 
analyses presented in Section F.8. 

F.3.4.5 METEOROLOGICAL DATA 

Each year of meteorological data consists of 8,760 weather data sets of 
hourly recordings of wind direction, wind speed, atmospheric stability, and 
accumulated precipitation.  The data were from the Seabrook Station site 
weather facility for the years 2004 through 2008.  MACCS2 does not permit 
missing data, so bad or missing data were filled in by (in order of preference): 
using corresponding data from meteorological tower instruments at another 
level (taking the relationship between the levels as determined from 
immediately preceding hours), interpolation (if the data gap was less than 
4 hours), or using data from the same hour and a nearby day of a previous 
year.   

The 2005 data set was found to result in the maximum economic cost and 
dose risks (see subsequent discussion of sensitivity analysis).  Therefore, the 
2005 sequential-hourly meteorology was used to create the one-year 
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sequential-hourly data set used in the baseline MACCS2 runs.  Ten-meter 
wind speed (adjusted from the data facility 43-foot measurements) and 
10-meter wind direction (taken equivalent to the 43-foot measurements) were 
combined with precipitation and atmospheric stability (specified according to 
the vertical temperature gradient as measured between the 209- and 43-foot 
levels) to create the hourly data.  Hourly stability was classified according to 
the scheme used by the NRC. 

F.4 COST OF SEVERE ACCIDENT RISK / MAXIMUM BENEFIT 

Cost/benefit evaluations of SAMAs are based on the cost of implementing a 
SAMA compared to the averted onsite and offsite costs resulting from the 
implementation of that SAMA.  The methodology was based on the NRC’s 
guidance for the performance of cost-benefit analyses (Reference 16).  This 
guidance involves determining the net value for each SAMA according to the 
following formula: 

 Net Value = (APE + AOC + AOE + AOSC) – COE 
Where: APE = present value of averted public exposure ($), 
 AOC = present value of averted offsite property damage costs ($), 
 AOE = present value of averted occupational exposure ($), 
 AOSC = present value of averted onsite costs ($) 
 COE = cost of enhancement ($). 

If the net value of a SAMA is negative, the cost of implementing the SAMA is 
larger than the benefit associated with the SAMA and is not considered 
beneficial.  The derivation of each of these costs is described in below. 

The following specific values were used for various terms in the analyses: 

The present worth was determined by: 

Present Worth 

  
r

e1
PW

rt−−
=  

Where: r is the discount rate = 7% (assumed throughout these analyses) 
  t is the duration of the license renewal = 20 years 
  PW is the present worth of a string of annual payments = 10.76 

The conversion factor used for assigning a monetary value to on-site and off-
site exposures was $2,000/person-rem averted.  This is consistent with the 
NRC’s regulatory analysis guidelines presented in and used throughout 
NUREG/BR-0184 (Reference 16). 

Dollars per REM 

The occupational exposure associated with severe accidents was assumed to 
be 23,300 person-rem/accident.  This value includes a short-term 
component of 3,300 person-rem/accident and a long-term component of 

On-site Person REM per Accident 
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20,000 person-rem/accident.  These estimates are consistent with the “best 
estimate” values presented in Section 5.7.3 of Reference 16.  In the 
cost/benefit analyses, the accident-related on-site exposures were calculated 
using the best estimate exposure components applied over the on-site 
cleanup period. 

In the cost/benefit analyses, the accident-related on-site exposures were 
calculated over a 10-year cleanup period. 

On-site Cleanup Period 

The estimated cleanup cost for severe accidents was assumed to be 
$1.5E+09/accident (undiscounted).  This value was derived by the NRC in 
Reference 16, Section 5.7.6.1, Cleanup and Decontamination.  This cost is 
the sum of equal annual costs over a 10-year cleanup period.  At a 7% 
discount rate, the present value of this stream of costs is approximately 
$1.1E+09. 

Present Worth On-site Cleanup Cost per Accident 

F.4.1 OFF-SITE EXPOSURE COST 

Off-site doses were determined using the MACCS2 model developed for 
Seabrook Station.  Costs associated with these doses were calculated using 
the following equation: 

Accident-Related Off-Site Dose Costs 

 ( )
r

e
RDFDFAPE

f

AS

rt

PAPS

−−
−=

1
 (1) 

Where: APE = monetary value of accident risk avoided due to population doses, 
after discounting 

  R = monetary equivalent of unit dose, ($/person-rem) 
  F = accident frequency (events/yr) 
  DP = population dose factor (person-rems/event) 
  S = status quo (current conditions) 
  A = after implementation of proposed action 
  r = real discount rate 
  tf = analysis period (years). 

Using the values for r, tf, and R given above, the present worth of accident-
related off-site dose costs is: 

 ( )( )
AS PAPSP DFDFEW −+= 0415.2$  

F.4.2 OFF-SITE ECONOMIC COST  

Accident-Related Off-site Property Damage Costs 

Off-site damage was determined using the MACCS2 model developed for 
Seabrook Station.  Costs associated with accident-related off-site property 
damages were calculated using the following equation: 
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 ( )
r

e
PFPFAOC

f

AS

rt

DADS

−−
−=

1  

Where: AOC = monetary value of accident risk avoided due to offsite property 
damage, after discounting 

 F = accident frequency (events/yr) 
 PD = offsite property loss factor (dollars/event)  
 r = real discount rate 
 tf = analysis period (years). 

F.4.3 ON-SITE EXPOSURE COST 

Methods for Calculating Averted Costs Associated with Onsite Accident Dose 
Costs 

a) Immediate Doses

For the case where the plant is in operation, the equations in Reference 16 
can be expressed as: 

 (at time of accident and for immediate management of 
emergency) 

 ( )
r

e1
RDFDFW

f

AS

rt

IOAIOSIO

−−
−=  (1) 

Where:  WIO = monetary value of accident-risk avoided due to immediate 
doses, after discounting 

 R = monetary equivalent of unit dose, ($/person-rem) 
 F = accident frequency (events/yr) 
 DIO = immediate occupational dose (person-rems/event) 
 S = status quo (current conditions) 
 A = after implementation of proposed action 
 r = real discount rate 
 tf = analysis period (years). 

The values used are: 
 R = $2000/person rem 
 r = 0.07 
 DIO = 3,300 person-rems /accident (best estimate) 

The license extension time of 20 years is used for tf. 

For the basis discount rate, assuming FA is zero, the best estimate of the 
limiting savings is: 

 ( )
r

e1
RDFW

f

S

rt

IOSIO

−−
=  

.07

e1
*$2000*F*3300

20.07*−−
=  

10.763*$6,600,000*F=  
08$0.71E*F += , ($). 
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b) Long-Term Doses

For the case where the plant is in operation, the equations in Reference 16 
can be expressed as: 

 (process of cleanup and refurbishment or 
decontamination) 

 ( )
rm

e

r

e
RDFDFW

rmrt

LTOALTOSLTO

f

AS

−− −−
−=

1
*

1
*  (2) 

Where: WIO = monetary value of accident risk avoided long-term doses, after 
discounting, $ 

 M = years over which long-term doses accrue. 

The values used are: 

 R = $2000/person rem 
 r = 0.07   
 DLTO = 20,000 person-rem /accident (best estimate) 
 m = “as long as 10 years” 

The license extension period of 20 years is used for tf. 

For the discount rate of 7%, assuming FA is zero, the best estimate of the 
limiting savings is: 

 ( )
rm

e

r

e
RDFW

rmrt

LTOSLTO

f

S

−− −−
=

1
*

1
*  

  ( )
10*.07

e1
*

.07

e1
*$200020000F

10.07*20.07*

S

−− −−
=  

  0.719*10.763*0$40,000,00*FS=  
  08$3.10E*FS += , ($). 

c) 

Combining equations (1) and (2) above, using delta (∆) to signify the 
difference in accident frequency resulting from the proposed actions, and 
using the above numerical values, the long term accident related on-site 
(occupational) exposure avoided (AOE) is: 

Total Accident-Related Occupational (On-site) Exposures 

 
 

Best Estimate: 
( ) 08$3.81E*Δ F08E3.10.71$*Δ FΔ WΔ WAOE LTOIO +=++=+= ($) 

F.4.4 ON-SITE ECONOMIC COST  

a) 

Methods for Calculation of Averted Costs Associated with Accident-Related 
On-Site Property Damage 

Cleanup/Decontamination

Reference 16 assumes a total cleanup/decontamination cost of $1.5E+09 as 
a reasonable estimate and this same value was adopted for these analyses.  
Considering a 10-year cleanup period, the present value of this cost is: 
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Where: PVCD = Present value of the cost of cleanup/decontamination. 
 CCD = Total cost of the cleanup/decontamination effort. 

 m = Cleanup period. 
 r = Discount rate. 

Based upon the values previously assumed: 
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−

.07

e1
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9$1.5E
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10*.07

CD  

 09$1.079E  PVCD +=  

This cost is integrated over the term of the proposed license extension as 
follows: 

 
r

e
PVU

frt

CDCD

−−
=

1  

Based upon the values previously assumed: 

 [10.763] 09$1.079E  U CD +=  

 10$1.161E  U CD +=  

b) Replacement Power Costs

Replacement power costs, URP, are an additional contributor to onsite costs.  
These are calculated in accordance with NUREG/BR-0184, Section 5.6.7.2.(

  

1

( )
( )2rt

RP
fe1

r

MWe

(Ratepwr)
08$1.2E

PV −−

















 +
=

)910(

)  
Since replacement power will be needed for the remainder of the anticipated 
generating plant life following a severe accident, long-term power 
replacement calculations have been used.  The calculations are based on the 
910 MWe reference plant, and are appropriately scaled for the 1,290 MWe 
Seabrook Station.  The calculation conservatively used the gross electrical 
output of 1,290 MWe rather than the net electrical output of 1,245 MWe.  The 
present value of replacement power is calculated as follows: 

 

                                            

(1) The section number for Section 5.6.7.2 apparently contains a typographical error.  This section is a 
subsection of 5.7.6 and follows 5.7.6.1.  However, the section number as it appears in the NUREG will be 
used in this document. 



Appendix E - Environmental Report 
Attachment F Severe Accident Mitigation Alternatives 

Seabrook Station Unit 1 Page F-70 
License Renewal Application 

Where: PVRP = Present value of the cost of replacement power for a single 
event. 

 tf = Analysis period (years). 
 R = Discount rate. 
 Ratepwr = Rated power of the unit 

The $1.2E+08 value has no intrinsic meaning but is a substitute for a string of 
non-constant replacement power costs that occur over the lifetime of a 
“generic” reactor after an event (from Reference 16).  This equation was 
developed per NUREG/BR-0184 for discount rates between 5% and 10% 
only. 

For discount rates between 1% and 5%, Reference 16 indicates that a linear 
interpolation is appropriate between present values of $1.2E+09 at 5% and 
$1.6E+09 at 1%.  So for discount rates in this range the following equation 
was used to perform this linear interpolation. 

( ) ( ) ( )[ ]
[ ] [ ]
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 ++
+=

MWe

Ratepwr
1% - r * 

1%-5%

9$1.2E - 9$1.6E
 - 9$1.6E  PV sRP 910

00
0  

Where: rs = Discount rate (small), between 1% and 5%. 
 Ratepwr = Rated power of the unit 

To account for the entire lifetime of the facility, URP was then calculated from 
PVRP, as follows: 

 ( )21 frtRP
RP e

r

PV
U −−=  

Where: URP = Present value of the cost of replacement power over the life 
of the facility. 

Again, this equation is only applicable in the range of discount rates from 5% 
to 10%.  NUREG/BR-0184 states that for lower discount rates, linear 
interpolations for URP are recommended between $1.9E+10 at 1% and 
$1.2E+10 at 5%.  The following equation was used to perform these linear 
interpolations: 

 

( ) ( ) ( )[ ]
[ ] [ ]
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+=

MWe
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1% - r * 
1%-5%

10$1.2E - 10$1.9E
 - 10$1.9E  U sRP 910

 

Where: rs = Discount rate (small), between 1% and 5%. 
 Ratepwr = Rated power of the unit 

c) 

It is assumed that the plant would not be repaired or refurbished; therefore, 
there is no contribution to averted onsite costs from this source.   

Repair and Refurbishment 
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d) 

The net present value of averted onsite damage costs is, therefore: 

Total Onsite Property Damage Costs 

 ( )RPCD UUFAOSC += *  

Where: F = Annual frequency of the event. 

 UCD = Present value cost of clean up/decontamination 

 URP = Present value cost of replacement power 

F.4.5 TOTAL COST OF SEVERE ACCIDENT RISK / MAXIMUM 
BENEFIT 

Cost/benefit evaluation of the maximum benefit is baseline risk of the plant 
converted dollars by summing the contributors to cost. 

 Maximum Benefit Value = (APE + AOC + AOE + AOSC) 
Where: APE = present value of averted public exposure ($), 
 AOC = present value of averted offsite property damage costs ($), 
 AOE = present value of averted occupational exposure ($), 
 AOSC = present value of averted onsite costs ($) 

For Seabrook Station, this value is $818,721 as shown below. 

Parameter Present Dollar Value ($) 

Averted Public Exposure $230,433 

Averted Offsite Costs $253,299 

Averted Occupational Exposure $5498 

Averted Onsite Costs $329,492 

Total $818,721 

The costs are dominated by the late large release category.  The dominant 
accident sequences that result in these release categories are largely the 
result of loss of off-site power, fire, and seismic-initiating events.  These 
initiating events are explicitly modeled in the PRA. 

F.5 SAMA IDENTIFICATION  

A list of SAMA candidates was developed by reviewing the major contributors 
to CDF and population dose based on the plant-specific risk assessment and 
the standard PWR list of enhancements from NEI 05-01, “Severe Accident 
Mitigation Alternatives (SAMA) Analysis Guidance Document,” November 
2005 (Reference 20).  This section discusses the SAMA selection process 
and its results. 

F.5.1 PRA IMPORTANCE  

The top core damage sequences and the components/systems having the 
greatest potential for risk reduction were examined to determine whether 
additional SAMAs could be identified from these sources.   
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The current plant procedures and training meet current industry standards. 
There were no additional specific procedure improvements identified that 
would affect the result of the HEP calculations.  Therefore, no SAMA items 
were added to the plant-specific list of SAMAs as a result of the human 
actions with risk reduction worth (RRW) greater than 1.005.  The human 
actions shown on Tables F.3.1.1.1-2 and F.3.2.1-2 are, therefore, not 
identified as potential SAMA candidates. 

Risk reduction worth (RRW) of the components in the baseline model was 
used to identify the basic events that could have a significant potential for 
reducing risk.  Components with RRW >1.005 were identified as the most 
important components. A similar review was performed on a systems basis.  
The components and systems were reviewed to ensure that each component 
and system is covered by an existing SAMA item or was added to the list if 
not covered by an existing SAMA. 

Use of Importance Measures 

The top sequences leading to core melt were reviewed.  A key result is that 
no single PRA sequence makes up a large fraction of the core damage 
frequency.  The sequences were reviewed to ensure that initiators and 
failures identified in the sequences were either covered by existing SAMAs or 
were added to the list of plant- specific SAMAs. 

Use of the Top Sequences 

F.5.2 PLANT IPE  

The Seabrook Station IPE concluded that there are no fundamental 
weaknesses or vulnerabilities with regard to severe accidents at Seabrook 
Station.  Several potential improvements were identified that could reduce 
overall risk.  These items are included in the list of SAMA candidates. 

F.5.3 PLANT IPEEE 

The IPEEE concluded that there are no vulnerabilities to severe accident risk 
from external events.  Several potential improvements were identified that 
could reduce overall risk.  These items are included in the list of SAMA 
candidates. 

F.5.4 INDUSTRY SAMA CANDIDATES 

The generic PWR enhancement list from Table 14 of Reference 20 was 
included in the list of Phase I SAMA candidates to ensure adequate 
consideration of potential enhancements identified by other industry studies. 

F.5.5 PLANT STAFF INPUT TO SAMA CANDIDATES 

The plant staff provided plant-specific items that were included in the 
evaluation.  The process used to identify plant-specific SAMA candidates 
included a detailed review of the IPE and IPEEE reports and associated 
potential plant enhancements to reduce severe accident risk, presentation of 
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the license renewal and SAMA processes to plant engineering and plant 
management personnel and general solicitation of possible SAMA 
candidates, convening expert panel to review/discuss both industry-generic 
and plant-specific SAMA candidates.  Plant-specific SAMA candidates are 
identified in the list of SAMA candidates by their source reference. 

F.5.6 LIST OF PHASE I SAMA CANDIDATES 

Table F.5.6-1 provides the combined list of potential SAMA candidates 
considered in the Seabrook Station SAMA analysis.  One hundred-ninety 
SAMA candidates were identified for consideration. 
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Table F.5.6-1 List of SAMA Candidates 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

1 Provide additional DC battery capacity. 
Extended DC power 
availability during an SBO. AC/DC 

1, 3, 6, 10, 
11, 12, 17 

2 Replace lead-acid batteries with fuel cells. Extended DC power 
availability during an SBO. AC/DC 6, 10 

3 Add additional battery charger or portable, diesel-driven battery charger to 
existing DC system. 

Improved availability of DC 
power system. AC/DC 5 

4 Improve DC bus load shedding. Extended DC power 
availability during an SBO. AC/DC 1, 7 

5 Provide DC bus cross-ties. Improved availability of DC 
power system. AC/DC 6 

6 Provide additional DC power to the 120/240V vital AC system. Increased availability of the 
120 V vital AC bus. AC/DC 3 

7 Add an automatic feature to transfer the 120V vital AC bus from normal to 
standby power. 

Increased availability of the 
120 V vital AC bus. AC/DC 5 

8 
Increase training on response to loss of two 120V AC buses which causes 
inadvertent actuation signals. 

Improved chances of 
successful response to loss of 
two 120V AC buses. 

AC/DC 5 

9 Provide an additional diesel generator. Increased availability of on-
site emergency AC power. AC/DC 1, 6, 10, 11, 

12 

10 Revise procedure to allow bypass of diesel generator trips. 
Extended diesel generator 
operation. AC/DC 15 

11 Improve 4.16-kV bus cross-tie ability. 
Increased availability of on-
site AC power. AC/DC 1, 6, 11, 12 

12 Create AC power cross-tie capability with other unit (multi-unit site). 
Increased availability of on-
site AC power. AC/DC 1, 7, 13 

13 Install an additional, buried off-site power source. 
Reduced probability of loss of 
ofF.site power. AC/DC 1 

14 Install a gas turbine generator. 
Increased availability of on-
site AC power. AC/DC 1, 6 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

15 Install tornado protection on gas turbine generator. 
Increased availability of on-
site AC power. AC/DC 18 

16 Improve uninterruptible power supplies. 
Increased availability of power 
supplies supporting front-line 
equipment. 

AC/DC 6 

17 Create a cross-tie for diesel fuel oil (multi-unit site). Increased diesel generator 
availability. AC/DC 1 

18 Develop procedures for replenishing diesel fuel oil. Increased diesel generator 
availability. AC/DC 1 

19 Use fire water system as a backup source for diesel cooling. Increased diesel generator 
availability. AC/DC 1 

20 Add a new backup source of diesel cooling. Increased diesel generator 
availability. AC/DC 1 

21 Develop procedures to repair or replace failed 4 KV breakers. 

Increased probability of 
recovery from failure of 
breakers that transfer 4.16 kV 
non-emergency buses from 
unit station service 
transformers. 

AC/DC 1 

22 In training, emphasize steps in recovery of off-site power after an SBO. 
Reduced human error 
probability during off-site 
power recovery. 

AC/DC 1 

23 Develop a severe weather conditions procedure. 
Improved ofF.site power 
recovery following external 
weather-related events. 

AC/DC 1, 3, 17 

24 Bury off-site power lines. 
Improved off-site power 
reliability during severe 
weather. 

AC/DC 1 

25 Install an independent active or passive high pressure injection system. Improved prevention of core 
melt sequences. Core Cooling 5, 6 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

26 Provide an additional high pressure injection pump with independent diesel. 
Reduced frequency of core 
melt from small LOCA and 
SBO sequences. 

Core Cooling 5 

27 Revise procedure to allow operators to inhibit automatic vessel 
depressurization in non-ATWS scenarios. 

Extended HPCI and RCIC 
operation. Core Cooling 5 

28 Add a diverse low pressure injection system. Improved injection capability. Core Cooling 5, 6 

29 Provide capability for alternate injection via diesel-driven fire pump. Improved injection capability. Core Cooling 5 

30 Improve ECCS suction strainers. Enhanced reliability of ECCS 
suction. Core Cooling 22 

31 Add the ability to manually align emergency core cooling system 
recirculation. 

Enhanced reliability of ECCS 
suction. Core Cooling 5 

32 Add the ability to automatically align emergency core cooling system to 
recirculation mode upon refueling water storage tank depletion. 

Enhanced reliability of ECCS 
suction. Core Cooling 5 

33 
Provide hardware and procedure to refill the reactor water storage tank once 
it reaches a specified low level. 

Extended reactor water 
storage tank capacity in the 
event of a steam generator 
tube rupture (or other LOCAs 
challenging RWST capacity) . 

Core Cooling 5, 10 

34 Provide an in-containment reactor water storage tank. 

Continuous source of water to 
the safety injection pumps 
during a LOCA event, since 
water released from a breach 
of the primary system collects 
in the in-containment reactor 
water storage tank, and 
thereby eliminates the need to 
realign the safety injection 
pumps for long-term post-
LOCA recirculation. 

Core Cooling 10 

35 Throttle low pressure injection pumps earlier in medium or large-break 
LOCAs to maintain reactor water storage tank inventory. 

Extended reactor water 
storage tank capacity. Core Cooling 5 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

36 Emphasize timely recirculation alignment in operator training. 
Reduced human error 
probability associated with 
recirculation failure. 

Core Cooling 5 

37 Upgrade the chemical and volume control system to mitigate small LOCAs. 

For a plant like the 
Westinghouse AP600, where 
the chemical and volume 
control system cannot mitigate 
a small LOCA, an upgrade 
would decrease the frequency 
of core damage. 

Core Cooling 5 

38 Change the in-containment reactor water storage tank suction from four 
check valves to two check and two air-operated valves. 

Reduced common mode 
failure of injection paths. Core Cooling 5 

39 Replace two of the four electric safety injection pumps with diesel-powered 
pumps. 

Reduced common cause 
failure of the safety injection 
system.  This SAMA was 
originally intended for the 
Westinghouse-CE System 
80+, which has four trains of 
safety injection.  However, the 
intent of this SAMA is to 
provide diversity within the 
high- and low-pressure safety 
injections systems. 

Core Cooling 5, 10 

40 Provide capability for remote, manual operation of secondary side pilot-
operated relief valves in a station blackout. 

Improved chance of 
successful operation during 
station blackout events in 
which high area temperatures 
may be encountered (no 
ventilation to main steam 
areas). 

Core Cooling 5 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

41 Create a reactor coolant depressurization system. 

Allows low pressure 
emergency core cooling 
system injection in the event 
of small LOCA and high-
pressure safety injection 
failure. 

Core Cooling 5, 10 

42 Make procedure changes for reactor coolant system depressurization. 

Allows low pressure 
emergency core cooling 
system injection in the event 
of small LOCA and high-
pressure safety injection 
failure. 

Core Cooling 5 

43 Add redundant DC control power for SW pumps. Increased availability of SW. Cooling Water 3 

44 Replace ECCS pump motors with air-cooled motors. 
Elimination of ECCS 
dependency on component 
cooling system. 

Cooling Water 1 

45 
Enhance procedural guidance for use of cross-tied component cooling or 
service water pumps. 

Reduced frequency of loss of 
component cooling water and 
service water. 

Cooling Water 1 

46 Add a service water pump. 
Increased availability of 
cooling water. Cooling Water 6 

47 Enhance the screen wash system. 
Reduced potential for loss of 
SW due to clogging of 
screens. 

Cooling Water 23 

48 Cap downstream piping of normally closed component cooling water drain 
and vent valves. 

Reduced frequency of loss of 
component cooling water 
initiating events, some of 
which can be attributed to 
catastrophic failure of one of 
the many single isolation 
valves. 

Cooling Water 5 

49 Enhance loss of component cooling water (or loss of service water) 
procedures to facilitate stopping the reactor coolant pumps. 

Reduced potential for reactor 
coolant pump seal damage 
due to pump bearing failure. 

Cooling Water 5 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

50 
Enhance loss of component cooling water procedure to underscore the 
desirability of cooling down the reactor coolant system prior to seal LOCA. 

Reduced probability of reactor 
coolant pump seal failure. Cooling Water 5 

51 Additional training on loss of component cooling water. 
Improved success of operator 
actions after a loss of 
component cooling water. 

Cooling Water 5 

52 Provide hardware connections to allow another essential raw cooling water 
system to cool charging pump seals. 

Reduced effect of loss of 
component cooling water by 
providing a means to maintain 
the charging pump seal 
injection following a loss of 
normal cooling water. 

Cooling Water 5 

53 On loss of essential raw cooling water, proceduralize shedding component 
cooling water loads to extend the component cooling water heat-up time. 

Increased time before loss of 
component cooling water (and 
reactor coolant pump seal 
failure) during loss of essential 
raw cooling water sequences. 

Cooling Water 5 

54 Increase charging pump lube oil capacity. 

Increased time before 
charging pump failure due to 
lube oil overheating in loss of 
cooling water sequences. 

Cooling Water 5 

55 Install an independent reactor coolant pump seal injection system, with 
dedicated diesel. 

Reduced frequency of core 
damage from loss of 
component cooling water, 
service water, or station 
blackout. 

Cooling Water 5, 10 

56 Install an independent reactor coolant pump seal injection system, without 
dedicated diesel. 

Reduced frequency of core 
damage from loss of 
component cooling water or 
service water, but not a station 
blackout. 

Cooling Water 5, 10 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

57 Use existing hydro test pump for reactor coolant pump seal injection. 

Reduced frequency of core 
damage from loss of 
component cooling water or 
service water, but not a station 
blackout, unless an alternate 
power source is used. 

Cooling Water 5 

58 Install improved reactor coolant pump seals. Reduced likelihood of reactor 
coolant pump seal LOCA. Cooling Water 5 

59 Install an additional component cooling water pump. 

Reduced likelihood of loss of 
component cooling water 
leading to a reactor coolant 
pump seal LOCA. 

Cooling Water 5 

60 Prevent makeup pump flow diversion through the relief valves. 

Reduced frequency of loss of 
reactor coolant pump seal 
cooling if spurious high 
pressure injection relief valve 
opening creates a flow 
diversion large enough to 
prevent reactor coolant pump 
seal injection. 

Cooling Water 5 

61 
Change procedures to isolate reactor coolant pump seal return flow on loss 
of component cooling water, and provide (or enhance) guidance on loss of 
injection during seal LOCA. 

Reduced frequency of core 
damage due to loss of seal 
cooling. 

Cooling Water 5 

62 Implement procedures to stagger high pressure safety injection pump use 
after a loss of service water. 

Extended high pressure 
injection prior to overheating 
following a loss of service 
water. 

Cooling Water 5 

63 Use fire prevention system pumps as a backup seal injection and high 
pressure makeup source. 

Reduced frequency of reactor 
coolant pump seal LOCA. Cooling Water 5 

64 
Implement procedure and hardware modifications to allow manual alignment 
of the fire water system to the component cooling water system, or install a 
component cooling water header cross-tie. 

Improved ability to cool 
residual heat removal heat 
exchangers. 

Cooling Water 5 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

65 Install a digital feed water upgrade. 
Reduced chance of loss of 
main feed water following a 
plant trip. 

Feedwater/ 
Condensate 

1 

66 Create ability for emergency connection of existing or new water sources to 
feedwater and condensate systems. 

Increased availability of 
feedwater. 

Feedwater/ 
Condensate 

5 

67 Install an independent diesel for the condensate storage tank makeup 
pumps. 

Extended inventory in CST 
during an SBO. 

Feedwater/ 
Condensate 

5 

68 Add a motor-driven feedwater pump. Increased availability of 
feedwater. 

Feedwater/ 
Condensate 

1, 3 

69 Install manual isolation valves around auxiliary feedwater turbine-driven 
steam admission valves. 

Reduced dual turbine-driven 
pump maintenance 
unavailability. 

Feedwater/ 
Condensate 

5 

70 Install accumulators for turbine-driven auxiliary feedwater pump flow control 
valves. 

Eliminates the need for local 
manual action to align nitrogen 
bottles for control air following 
a loss of off-site power. 

Feedwater/ 
Condensate 

5 

71 Install a new condensate storage tank (auxiliary feedwater storage tank). Increased availability of the 
auxiliary feedwater system. 

Feedwater/ 
Condensate 

5, 10 

72 Modify the turbine-driven auxiliary feedwater pump to be self-cooled. Improved success probability 
during a station blackout. 

Feedwater/ 
Condensate 

5 

73 Proceduralize local manual operation of auxiliary feedwater system when 
control power is lost. 

Extended auxiliary feedwater 
availability during a station 
blackout. Also provides a 
success path should auxiliary 
feedwater control power be 
lost in non-station blackout 
sequences. 

Feedwater/ 
Condensate 

5 

74 Provide hookup for portable generators to power the turbine-driven auxiliary 
feedwater pump after station batteries are depleted. 

Extended auxiliary feedwater 
availability. 

Feedwater/ 
Condensate 

5, 10 

75 Use fire water system as a backup for steam generator inventory. Increased availability of steam 
generator water supply. 

Feedwater/ 
Condensate 

5 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

76 Change failure position of condenser makeup valve if the condenser makeup 
valve fails open on loss of air or power. 

Allows greater inventory for 
the auxiliary feedwater pumps 
by preventing condensate 
storage tank flow diversion to 
the condenser. 

Feedwater/ 
Condensate 

5 

77 Provide a passive, secondary-side heat-rejection loop consisting of a 
condenser and heat sink. 

Reduced potential for core 
damage due to loss-of-
feedwater events. 

Feedwater/ 
Condensate 

5 

78 Modify the startup feedwater pump so that it can be used as a backup to the 
emergency feedwater system, including during a station blackout scenario. 

Increased reliability of decay 
heat removal. 

Feedwater/ 
Condensate 

10 

79 Replace existing pilot-operated relief valves with larger ones, such that only 
one is required for successful feed and bleed. 

Increased probability of 
successful feed and bleed. 

Feedwater/ 
Condensate 

5 

80 Provide a redundant train or means of ventilation. 
Increased availability of 
components dependent on 
room cooling. 

HVAC 1 

81 Add a diesel building high temperature alarm or redundant louver and 
thermostat. 

Improved diagnosis of a loss 
of diesel building HVAC. HVAC 1 

82 Stage backup fans in switchgear rooms. 
Increased availability of 
ventilation in the event of a 
loss of switchgear ventilation. 

HVAC 5 

83 Add a switchgear room high temperature alarm. Improved diagnosis of a loss 
of switchgear HVAC. HVAC 5 

84 Create ability to switch emergency feedwater room fan power supply to 
station batteries in a station blackout. 

Continued fan operation in a 
station blackout. HVAC 5 

85 Provide cross-unit connection of uninterruptible compressed air supply. 
Increased ability to vent 
containment using the 
hardened vent. 

IA/Nitrogen 3 

86 Modify procedure to provide ability to align diesel power to more air 
compressors. 

Increased availability of 
instrument air after a LOOP. IA/Nitrogen 18 

87 Replace service and instrument air compressors with more reliable 
compressors which have self-contained air cooling by shaft driven fans. 

Elimination of instrument air 
system dependence on 
service water cooling. 

IA/Nitrogen 5 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

88 Install nitrogen bottles as backup gas supply for safety relief valves. Extended SRV operation time. IA/Nitrogen 18 

89 Improve SRV and MSIV pneumatic components. Improved availability of SRVs 
and MSIVs. IA/Nitrogen 6 

90 Create a reactor cavity flooding system. 

Enhanced debris cool ability, 
reduced core concrete 
interaction, and increased 
fission product scrubbing. 

Containment 
Phenomena 1, 7, 11, 12 

91 Install a passive containment spray system. Improved containment spray 
capability. 

Containment 
Phenomena 6, 14 

92 Use the fire water system as a backup source for the containment spray 
system. 

Improved containment spray 
capability. 

Containment 
Phenomena 4, 6 

93 Install an unfiltered, hardened containment vent. 

Increased decay heat removal 
capability for non-ATWS 
events, without scrubbing 
released fission products. 

Containment 
Phenomena 6, 8, 9 

94 Install a filtered containment vent to remove decay heat. Option 1:  Gravel 
Bed Filter; Option 2:  Multiple Venturi Scrubber 

Increased decay heat removal 
capability for non-ATWS 
events, with scrubbing of 
released fission products. 

Containment 
Phenomena 6, 8, 9, 14 

95 
Enhance fire protection system and standby gas treatment system hardware 
and procedures. 

Improved fission product 
scrubbing in severe accidents. 

Containment 
Phenomena 9 

96 Provide post-accident containment inserting capability. 
Reduced likelihood of 
hydrogen and carbon 
monoxide gas combustion. 

Containment 
Phenomena 6, 7, 12 

97 Create a large concrete crucible with heat removal potential to contain 
molten core debris. 

Increased cooling and 
containment of molten core 
debris.  Molten core debris 
escaping from the vessel is 
contained within the crucible 
and a water cooling 
mechanism cools the molten 
core in the crucible, preventing 
melt-through of the base mat. 

Containment 
Phenomena 6, 8, 9 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

98 Create a core melt source reduction system. 

Increased cooling and 
containment of molten core 
debris.  Refractory material 
would be placed underneath 
the reactor vessel such that a 
molten core falling on the 
material would melt and 
combine with the material.  
Subsequent spreading and 
heat removal from the vitrified 
compound would be 
facilitated, and concrete attack 
would not occur. 

Containment 
Phenomena 13 

99 Strengthen primary/secondary containment (e.g., add ribbing to containment 
shell). 

Reduced probability of 
containment over-
pressurization. 

Containment 
Phenomena 5, 6, 10, 14 

100 Increase depth of the concrete base mat or use an alternate concrete 
material to ensure melt-through does not occur. 

Reduced probability of base 
mat melt-through. 

Containment 
Phenomena 10 

101 Provide a reactor vessel exterior cooling system. 

Increased potential to cool a 
molten core before it causes 
vessel failure, by submerging 
the lower head in water. 

Containment 
Phenomena 10 

102 Construct a building to be connected to primary/secondary containment and 
maintained at a vacuum. 

Reduced probability of 
containment over-
pressurization. 

Containment 
Phenomena 6, 10 

103 Institute simulator training for severe accident scenarios. 
Improved arrest of core melt 
progress and prevention of 
containment failure. 

Containment 
Phenomena 6 

104 Improve leak detection procedures. 

Increased piping surveillance 
to identify leaks prior to 
complete failure.  Improved 
leak detection would reduce 
LOCA frequency. 

Containment 
Phenomena 6 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

105 Delay containment spray actuation after a large LOCA. 
Extended reactor water 
storage tank availability. 

Containment 
Phenomena 5 

106 Install automatic containment spray pump header throttle valves. 

Extended time over which 
water remains in the reactor 
water storage tank, when full 
containment spray flow is not 
needed. 

Containment 
Phenomena 5 

107 Install a redundant containment spray system. Increased containment heat 
removal ability. 

Containment 
Phenomena 5, 10 

108 

Install an independent power supply to the hydrogen control system using 
either new batteries, a non-safety grade portable generator, existing station 
batteries, or existing AC/DC independent power supplies, such as the 
security system diesel. 

Reduced hydrogen detonation 
potential. 

Containment 
Phenomena 5, 10 

109 Install a passive hydrogen control system. Reduced hydrogen detonation 
potential. 

Containment 
Phenomena 5, 10 

110 
Erect a barrier that would provide enhanced protection of the containment 
walls (shell) from ejected core debris following a core melt scenario at high 
pressure. 

Reduced probability of 
containment failure. 

Containment 
Phenomena 5 

111 Install additional pressure or leak monitoring instruments for detection of 
ISLOCAs. Reduced ISLOCA frequency. Containment 

Bypass 
4, 7, 11, 12, 

15 

112 Add redundant and diverse limit switches to each containment isolation 
valve. 

Reduced frequency of 
containment isolation failure 
and ISLOCAs. 

Containment 
Bypass 1 

113 Increase leak testing of valves in ISLOCA paths. Reduced ISLOCA frequency. Containment 
Bypass 1 

114 Install selF.actuating containment isolation valves. Reduced frequency of 
isolation failure. 

Containment 
Bypass 5 

115 Locate residual heat removal (RHR) inside containment Reduced frequency of 
ISLOCA outside containment. 

Containment 
Bypass 14 

116 Ensure ISLOCA releases are scrubbed.  One method is to plug drains in 
potential break areas so that break point will be covered with water. Scrubbed ISLOCA releases. Containment 

Bypass 1 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

117 Revise EOPs to improve ISLOCA identification. 

Increased likelihood that 
LOCAs outside containment 
are identified as such.  A plant 
had a scenario in which an 
RHR ISLOCA could direct 
initial leakage back to the 
pressurizer relief tank, giving 
indication that the LOCA was 
inside containment. 

Containment 
Bypass 1 

118 Improve operator training on ISLOCA coping. Decreased ISLOCA 
consequences. 

Containment 
Bypass 1 

119 Institute a maintenance practice to perform a 100% inspection of steam 
generator tubes during each refueling outage. 

Reduced frequency of steam 
generator tube ruptures. 

Containment 
Bypass 5, 10 

120 Replace steam generators with a new design. Reduced frequency of steam 
generator tube ruptures. 

Containment 
Bypass 5 

121 Increase the pressure capacity of the secondary side so that a steam 
generator tube rupture would not cause the relief valves to lift. 

Eliminates release pathway to 
the environment following a 
steam generator tube rupture. 

Containment 
Bypass 5, 10 

122 Install a redundant spray system to depressurize the primary system during a 
steam generator tube rupture. 

Enhanced depressurization 
capabilities during steam 
generator tube rupture. 

Containment 
Bypass 5, 10 

123 Proceduralize use of pressurizer vent valves during steam generator tube 
rupture sequences. 

Backup method to using 
pressurizer sprays to reduce 
primary system pressure 
following a steam generator 
tube rupture. 

Containment 
Bypass 5 

124 Provide improved instrumentation to detect steam generator tube ruptures, 
such as Nitrogen-16 monitors. 

Improved mitigation of steam 
generator tube ruptures. 

Containment 
Bypass 5, 10 

125 
Route the discharge from the main steam safety valves through a structure 
where a water spray would condense the steam and remove most of the 
fission products. 

Reduced consequences of a 
steam generator tube rupture. 

Containment 
Bypass 10 

126 
Install a highly reliable (closed loop) steam generator shell-side heat removal 
system that relies on natural circulation and stored water sources 

Reduced consequences of a 
steam generator tube rupture. 

Containment 
Bypass 5 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

127 
Revise emergency operating procedures to direct isolation of a faulted steam 
generator. 

Reduced consequences of a 
steam generator tube rupture. 

Containment 
Bypass 5 

128 
Direct steam generator flooding after a steam generator tube rupture, prior to 
core damage. 

Improved scrubbing of steam 
generator tube rupture 
releases. 

Containment 
Bypass 5 

129 Vent main steam safety valves in containment. Reduced consequences of a 
steam generator tube rupture. 

Containment 
Bypass 5, 10 

130 Add an independent boron injection system. Improved availability of boron 
injection during ATWS. ATWS 18 

131 Add a system of relief valves to prevent equipment damage from pressure 
spikes during an ATWS. 

Improved equipment 
availability after an ATWS. ATWS 19 

132 Provide an additional control system for rod insertion (e.g., AMSAC). Improved redundancy and 
reduced ATWS frequency. ATWS 18 

133 Install an ATWS sized filtered containment vent to remove decay heat. 
Increased ability to remove 
reactor heat from ATWS 
events. 

ATWS 6 

134 Revise procedure to bypass MSIV isolation in turbine trip ATWS scenarios. 

Affords operators more time to 
perform actions.  Discharge of 
a substantial fraction of steam 
to the main condenser (i.e., as 
opposed to into the primary 
containment) affords the 
operator more time to perform 
actions (e.g., SLC injection, 
lower water level, 
depressurize RPV) than if the 
main condenser was 
unavailable, resulting in lower 
human error probabilities. 

ATWS 1, 20 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

135 Revise procedure to allow override of low pressure core injection during an 
ATWS event. 

Allows immediate control of 
low pressure core injection.  
On failure of high pressure 
core injection and condensate, 
some plants direct reactor 
depressurization followed by 
five minutes of automatic low 
pressure core injection. 

ATWS 16 

136 Install motor generator set trip breakers in control room. Reduced frequency of core 
damage due to an ATWS. ATWS 5 

137 Provide capability to remove power from the bus powering the control rods. 

Decreased time required to 
insert control rods if the 
reactor trip breakers fail 
(during a loss of feedwater 
ATWS which has rapid 
pressure excursion). 

ATWS 5 

138 Improve inspection of rubber expansion joints on main condenser. 

Reduced frequency of internal 
flooding due to failure of 
circulating water system 
expansion joints. 

Internal Flooding 1 

139 Modify swing direction of doors separating turbine building basement from 
areas containing safeguards equipment. Prevents flood propagation. Internal Flooding 5 

140 Increase seismic ruggedness of plant components. 

Increased availability of 
necessary plant equipment 
during and after seismic 
events. 

Seismic Risk 3, 10 

141 Provide additional restraints for CO2 tanks. 
Increased availability of fire 
protection given a seismic 
event. 

Seismic Risk 17 

142 Replace mercury switches in fire protection system. 
Decreased probability of 
spurious fire suppression 
system actuation. 

Fire Risk 7 

143 Upgrade fire compartment barriers. Decreased consequences of a 
fire. Fire Risk 7 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

144 Install additional transfer and isolation switches. 
Reduced number of spurious 
actuations during a fire. Fire Risk 18 

145 Enhance fire brigade awareness. Decreased consequences of a 
fire. Fire Risk 7 

146 Enhance control of combustibles and ignition sources. Decreased fire frequency and 
consequences. Fire Risk 7 

147 Install digital large break LOCA protection system. 
Reduced probability of a large 
break LOCA (a leak before 
break). 

Other 5 

148 Enhance procedures to mitigate large break LOCA. Reduced consequences of a 
large break LOCA. Other 7 

149 Install computer aided instrumentation system to assist the operator in 
assessing post-accident plant status. 

Improved prevention of core 
melt sequences by making 
operator actions more reliable. 

Other 6 

150 Improve maintenance procedures. 

Improved prevention of core 
melt sequences by increasing 
reliability of important 
equipment. 

Other 6 

151 
Increase training and operating experience feedback to improve operator 
response. 

Improved likelihood of success 
of operator actions taken in 
response to abnormal 
conditions. 

Other 6 

152 Develop procedures for transportation and nearby facility accidents. 
Reduced consequences of 
transportation and nearby 
facility accidents. 

Other 7 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

153 Install secondary side guard pipes up to the main steam isolation valves. 

Prevents secondary side 
depressurization should a 
steam line break occur 
upstream of the main steam 
isolation valves.  Also guards 
against or prevents 
consequential multiple steam 
generator tube ruptures 
following a main steam line 
break event. 

Other 5, 10 

154 Modify SEPS design to accommodate: (a) automatic bus loading, (b) 
automatic bus alignment. 

Improve reliability of onsite 
power; reduce SBO CDF 
contribution; remove 
dependence on operator 
action. 

AC/DC A 

155 Install alternate emergency AC power source (e.g., swing diesel). 
SEPS DG installed and 
credited in PRA to power Bus 
E5 or Bus E6. 

AC/DC A 

156 Install alternate offsite power source that bypasses the switchyard. For 
example, use campus power source to energize Bus E5 or E6. 

Improve offsite power 
reliability and independence of 
switchyard and SF6 bus duct; 
allow restoration of offsite 
power within a few hours. 

AC/DC A 

157 Provide independent AC power source for battery chargers. For example, 
provide portable generator to charge station battery. 

Reduce CDF of long term 
SBO sequences; extend 
battery life to allow additional 
time for recovery. 

AC/DC A 

158 Provide enhanced procedural direction for cross-tie of batteries within each 
train. 

Reduce CDF of long term 
SBO sequences; extend 
battery life to allow additional 
time for recovery. 

AC/DC A 

159 Install additional batteries. 

Reduce CDF of long term 
SBO sequences; extend 
battery life to allow additional 
time for recovery. 

AC/DC A 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

160 Enhancements to address loss of SF6-type sequences. 
SF6 enhancements improve 
offsite power reliability. AC/DC A 

161 
Modify EDG jacket heat exchanger service water supply and return to allow 
timely alignment of alternate cooling water source (supply & drain) from 
firewater, RMW, DW, etc. 

Alternate cooling to both 
EDGs would reduce CDF long 
term sequences involving 
LOOP and loss of SW /cooling 
tower.  A loss of service water 
/ cooling tower with a LOOP 
could result in EDG failure and 
non-recovery. 

AC/DC A 

162 Increase the capacity margin of the CST. 

Extend long term operation of 
EFW without operator action 
for CST makeup for 
sequences that do not go to 
cold shutdown. Enhance CST 
margin for design-basis 
seismic event with cooldown 
via SG and transition to RHR. 

Core Cooling A 

163 Install third EFW pump (steam-driven). 

Reduce CDF of SBO 
sequences by improving 
overall reliability of EFW 
system independent of AC 
power.  An additional pump 
might also have a Level 2 
benefit by maintaining 
coverage of SG tubes thus 
reducing the release potential 
for induced SGTR given high 
pressure core melt sequence. 

Core Cooling A 

164 Modify 10" Condensate Filter Flange to have a 2½-inch female fire hose 
adapter with isolation valve. 

Possible enhancement of long 
term core damage sequences 
that credit CST makeup. 

Core Cooling A 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

165 RWST fill from firewater during containment injection - Modify 6" RWST 
Flush Flange to have a 2½-inch female fire hose adapter with isolation valve. 

Could enhance long term 
containment injection 
sequences that would benefit  
from RWST makeup. 

Core/Containmen
t Cooling A 

166 Fabricate attachment to fill the RWST via the Silica skid; mod would include 
a 2½-inch to 2-inch adapter. 

Could enhance long term 
containment injection 
sequences that would benefit 
from RWST makeup. 

Core/Containmen
t Cooling A 

167 Install independent seal injection pump (low volume pump) with automatic 
start. 

Reduce CDF contribution from 
RCP seal LOCA events driven 
by seal cooling hardware 
failures. 

IE Freq A 

168 Install independent seal injection pump (low volume pump) with manual start. 

Reduce CDF contribution from 
RCP seal LOCA events driven 
by seal cooling hardware 
failures. 

IE Freq A 

169 Install independent charging pump (high volume pump) with manual start 

Reduce CDF contribution from 
RCP seal LOCA events driven 
by seal cooling hardware 
failures; improve decay heat 
removal using feed & bleed. 

IE Freq A 

170 Replace the Positive Displacement Pump (PDP) with a 3rd centrifugal 
charging pump.  Consider low volume and cooling water independence. 

Reduce CDF contribution from 
RCP seal LOCA events driven 
by seal cooling hardware 
failures. 

IE Freq A 

171 Install high temperature O-rings in RCPs. 
Complete.  High temperature 
o-rings installed and credited 
in PRA as applicable. 

IE Freq A 

172 Evaluate installation of a "shutdown seal" in the RCPs being developed by 
Westinghouse. 

Reduce CDF contribution from 
transients with seal cooling 
hardware failures resulting in 
RCP seal LOCA events. 

IE Freq A 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

173 Improve procedural guidance for directing depressurization of RCS. 

Complete.  RCS 
depressurization procedures 
complete and credited in PRA 
as applicable.  This reduces 
CDF contribution from RCP 
seal LOCA during SBO-type 
sequences. 

IE Freq A 

174 Provide alternate scram button to remove power from MG sets to CR drives. 

Improve reliability of reactor 
scram by providing remote-
manual capability to remove 
rod drive power should the 
reactor trip breakers fail; 
reduce ATWS contribution. 

IE Freq A 

175 Install fire detection in turbine building relay room. Improve fire detection and 
manual suppression actions. Fire Risk A 

176 Install additional suppression at west wall of turbine building. 

Complete. Combustible 
materials control improved 
and credited in PRA as 
applicable. 

Fire Risk A 

177 Improve fire response procedure to indicate that PCCW can be impacted by 
PAB fire event. 

Complete.  Addressed in Fire 
Protection Maintenance 
Manual. 

Fire Risk A 

178 Improve fire response procedure to indicate important fire areas including 
control room, PCCW pump area and cable spreading room. 

Complete.  Addressed in Fire 
Protection Manual. Fire Risk A 

179 Fire induced LOCA response procedure from Alternate Shutdown Panel. 

Possible reduction in CDF if 
mitigating fire-induced LOCA.  
Judged marginal benefit due 
to existing design and 
guidance to minimize potential 
for inadvertent PORV 
interaction.  Thus, likelihood of 
LOCA with control room 
uninhabitable for a long period 
of time is judged low. 

Fire Risk A 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

180 Modify SW pump house roof to allow scuppers to function properly. 
Proper scupper openings 
provided to limit accumulation 
of precipitation on roof. 

Other Ext A 

181 Improve relay chatter fragility. 

Relay chatter fragility judged 
low contributor to CDF.  
Significant uncertainty in 
hazard and fragility not easily 
removed and beyond state-of-
the-art as stated in IPEEE.  No 
further actions needed. 

Other Ext A 

182 Improve seismic capacity of EDGs and steam-driven EFW pump. 
Improve component fragility 
and reduce seismic event 
contribution to CDF. 

Other Ext A 

183 Turbine Building internal flooding improvements. 

Reduce CDF impact as a 
result of postulated CW break 
resulting in loss of offsite 
power and loss of vital 
switchgear. 

Other Ext A 

184 Control/reduce time that the containment purge valves are in open position. 

Purge path is large opening.  
Reduce exposure time of open 
path, improve 
reliability/availability of CI, 
reduce CI failure contribution 
to large release. 

Containment 
Phenomena A 

185 Improve procedural guidance for directing depressurization of RCS. 

Improvements to 
depressurization to reduce 
potential for high pressure 
core melt ejection and DCH 
challenge. 

Containment 
Phenomena A 

186 Install containment leakage monitoring system. 

Improve containment reliability 
by reducing the potential for 
pre-existing containment 
leakage. 

Containment 
Phenomena A 
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Table F.5.6-1 List of SAMA Candidates (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion Focus of SAMA Source (1) 

187 Install RHR isolation valve leakage monitoring system. 
Reduce ISLOCA challenge to 
RHR by identification of 
upstream valve failure. 

Containment 
Phenomena A 

188 Containment flooding - Modify the containment ILRT10-inch test flange to 
include a 5-inch adapter with isolation valve. 

Improve the time to align to 
Fire Protection system to flood 
containment. 

Containment 
Phenomena A 

189 Modify or analyze SEPS capability; 1 of 2 SEPS for LOSP non-SI loads, 2 of 
2 for LOSP SI loads. 

Allow all equipment to be run 
following LOSP with EDG 
failure but successful start and 
load of SEPS. 

Other A 

190 Add synchronization capability to SEPS Diesel. 
Eliminate current requirement 
for dead bus transfer from 
SEPS to normal power. 

Other A 

191 Remove the 135F temperature trip of the PCCW pumps. 

Potential for some 
improvement in PCCW 
reliability by eliminating 
consideration of spurious trip. 

Other A 

Note 1: Source reference numbers are from NEI 05-01 (Reference 20) 
A - Plant-specific SAMA candidates based on review of IPE, IPEEE, presentation and solicitation of plant personnel and expert panel. 
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F.6 PHASE I ANALYSIS 

A preliminary screening of the complete list of SAMA candidates was 
performed to limit the number of SAMAs for which detailed analysis in Phase 
II was necessary.  The screening criteria used in the Phase I analysis are 
described below. 

• Screening Criterion A - Not Applicable: If a SAMA candidate did not 
apply to the Seabrook Unit 1 plant design, it was not retained. 

• Screening Criterion B - Already Implemented or Intent Met: If a 
SAMA candidate had already been implemented at the Seabrook 
Station or the intent of the candidate is met, it was not retained. 

• Screening Criterion C - Combined: If a SAMA candidate was similar 
in nature to and could be combined with another SAMA candidate to 
develop a more comprehensive or plant-specific SAMA candidate, only 
the combined SAMA candidate was retained. 

• Screening Criterion D - Excessive Implementation Cost: If a SAMA 
required extensive changes that would obviously exceed the maximum 
benefit (Section F.4.5), even without an implementation cost estimate, 
it was not retained. 

• Screening Criterion E - Very Low Benefit: If a SAMA from an 
industry document was related to a non-risk significant system for 
which change in reliability is known to have negligible impact on the 
risk profile, it was not retained.  (No SAMAs were screened using this 
criterion.) 

Table F.6-1 presents the list of Phase I SAMA candidates and provides the 
disposition of each candidate, and any applicable screening criterion.  Those 
candidates that were not screened out by these criteria are evaluated further 
in the Phase II analysis (Section F.7).  One hundred-seventeen SAMAs were 
screened from the analysis during Phase I and 74 SAMAs passed into the 
next phase of the analysis. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

2 Replace lead-acid batteries with 
fuel cells. 

Extended DC power availability during 
an SBO. 

No  Retain for Phase II. 

13 Install an additional, buried off- site 
power source. 

Reduced probability of loss of off-site 
power. 

No  Retain for Phase II. 

14 Install a gas turbine generator. Increased availability of on-site AC 
power. 

No  Retain for Phase II. 

16 Improve uninterruptible power 
supplies. 

Increased availability of power supplies 
supporting front-line equipment. 

No  Retain for Phase II. 

20 Add a new backup source of 
diesel cooling. 

Increased diesel generator availability. No  Note that supplemental diesel 
(SEPS) is air cooled. Retain 
for Phase II. 

21 Develop procedures to repair or 
replace failed 4 KV breakers. 

Increased probability of recovery from 
failure of breakers that transfer 4.16 kV 
non-emergency buses from unit station 
service transformers. 

No  Revisit as part of Phase II 
screening. Trip test every 3 
years, inspections every 6 
years, refurbish every 12 
years. Each bus has two in 
feeds. Emergency buses have 
three in feeds. Spare breaker 
for ECCS. Fast transfer. 

24 Bury off-site power lines. Improved off-site power reliability during 
severe weather. 

No  Retain for Phase II. 

25 Install an independent active or 
passive high pressure injection 
system. 

Improved prevention of core melt 
sequences. 

No  Retain for Phase II. 

26 Provide an additional high 
pressure injection pump with 
independent diesel. 

Reduced frequency of core melt from 
small LOCA and SBO sequences. 

No  Retain for Phase II. 

28 Add a diverse low pressure 
injection system. 

Improved injection capability. No  Retain for Phase II. 

 



 

 

S
eabrook S

tation U
nit 1 

P
age F

-98 
License R

enew
al A

pplication 

A
ppendix E

 - E
nvironm

ental R
eport 

A
ttachm

ent F
 

S
evere A

ccident M
itigation A

lternatives 

Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

35 Throttle low pressure injection 
pumps earlier in medium or large-
break LOCAs to maintain reactor 
water storage tank inventory. 

Extended reactor water storage tank 
capacity. 

No  Retain for Phase II. 

39 Replace two of the four electric 
safety injection pumps with diesel-
powered pumps. 

Reduced common cause failure of the 
safety injection system.  This SAMA was 
originally intended for the Westinghouse-
CE System 80+, which has four trains of 
safety injection.  However, the intent of 
this SAMA is to provide diversity within 
the high- and low-pressure safety 
injections systems. 

No  Retain for Phase II. 

41 Create a reactor coolant 
depressurization system. 

Allows low pressure emergency core 
cooling system injection in the event of 
small LOCA and high-pressure safety 
injection failure.  

No  Retain for Phase II. 

43 Add redundant DC control power 
for SW pumps.  

Increased availability of SW. No  Retain for Phase II. 

44 Replace ECCS pump motors with 
air-cooled motors. 

Elimination of ECCS dependency on 
component cooling system. 

No  ECCS pump motors are 
currently air-cooled.  ECCS 
pumps require component 
cooling.  Elimination of 
component cooling 
dependency is evaluated in 
Phase II. 

55 Install an independent reactor 
coolant pump seal injection 
system, with dedicated diesel. 

Reduced frequency of core damage 
from loss of component cooling water, 
service water, or station blackout.   

No  Retain for Phase II. 

59 Install an additional component 
cooling water pump. 

Reduced likelihood of loss of component 
cooling water leading to a reactor 
coolant pump seal LOCA. 

No  Currently have 2, 100% 
capacity pumps in each 
division of PCCW.  Retain for 
Phase II. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

65 Install a digital feed water 
upgrade. 

Reduced chance of loss of main feed 
water following a plant trip. 

No  Plant upgrade to incorporate 
digital feedwater control 
system is in progress. 

77 Provide a passive, secondary-side 
heat-rejection loop consisting of a 
condenser and heat sink. 

Reduced potential for core damage due 
to loss-of-feedwater events. 

No  Retain for Phase II. 

80 Provide a redundant train or 
means of ventilation. 

Increased availability of components 
dependent on room cooling. 

No  Except for RHR, charging, 
and diesels there are 
proceduralized compensatory 
ventilation actions (open 
doors/dampers/fans).  Retain 
for Phase II evaluation. 

90 Create a reactor cavity flooding 
system. 

Enhanced debris cool ability, reduced 
core concrete interaction, and increased 
fission product scrubbing. 

No  Retain for Phase II. 

91 Install a passive containment 
spray system. 

Improved containment spray capability. No  Retain for Phase II. 

93 Install an unfiltered, hardened 
containment vent. 

Increased decay heat removal capability 
for non-ATWS events, without scrubbing 
released fission products. 

No  Retain for Phase II. 

94 Install a filtered containment vent 
to remove decay heat. Option 1:  
Gravel Bed Filter; Option 2:  
Multiple Venturi Scrubber 

Increased decay heat removal capability 
for non-ATWS events, with scrubbing of 
released fission products. 

No  Retain for Phase II. 

96 Provide post-accident containment 
inserting capability. 

Reduced likelihood of hydrogen and 
carbon monoxide gas combustion. 

No  Retain for Phase II. 

97 Create a large concrete crucible 
with heat removal potential to 
contain molten core debris. 

Increased cooling and containment of 
molten core debris.  Molten core debris 
escaping from the vessel is contained 
within the crucible and a water cooling 
mechanism cools the molten core in the 
crucible, preventing melt-through of the 
base mat. 

No  Retain for Phase II. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

98 Create a core melt source 
reduction system. 

Increased cooling and containment of 
molten core debris.  Refractory material 
would be placed underneath the reactor 
vessel such that a molten core falling on 
the material would melt and combine 
with the material.  Subsequent spreading 
and heat removal from the vitrified 
compound would be facilitated, and 
concrete attack would not occur. 

No  Retain for Phase II. 

99 Strengthen primary/secondary 
containment (e.g., add ribbing to 
containment shell). 

Reduced probability of containment 
over-pressurization. 

No  Retain for Phase II. 

100 Increase depth of the concrete 
base mat or use an alternate 
concrete material to ensure melt-
through does not occur. 

Reduced probability of base mat melt-
through. 

No  Retain for Phase II. 

101 Provide a reactor vessel exterior 
cooling system. 

Increased potential to cool a molten core 
before it causes vessel failure, by 
submerging the lower head in water. 

No  Retain for Phase II. 

102 Construct a building to be 
connected to primary/secondary 
containment and maintained at a 
vacuum. 

Reduced probability of containment 
over-pressurization. 

No  Retain for Phase II. 

106 Install automatic containment 
spray pump header throttle valves. 

Extended time over which water remains 
in the reactor water storage tank, when 
full containment spray flow is not 
needed. 

No  Retain for Phase II. 

107 Install a redundant containment 
spray system. 

Increased containment heat removal 
ability. 

No  Retain for Phase II. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

108 Install an independent power 
supply to the hydrogen control 
system using either new batteries, 
a non-safety grade portable 
generator, existing station 
batteries, or existing AC/DC 
independent power supplies, such 
as the security system diesel. 

Reduced hydrogen detonation potential. No  Retain for Phase II. 

109 Install a passive hydrogen control 
system. 

Reduced hydrogen detonation potential. No  Retain for Phase II. 

110 Erect a barrier that would provide 
enhanced protection of the 
containment walls (shell) from 
ejected core debris following a 
core melt scenario at high 
pressure. 

Reduced probability of containment 
failure. 

No  Retain for Phase II. 

112 Add redundant and diverse limit 
switches to each containment 
isolation valve. 

Reduced frequency of containment 
isolation failure and ISLOCAs. 

No  Retain for Phase II. 

113 Increase leak testing of valves in 
ISLOCA paths. 

Reduced ISLOCA frequency. No  Retain for Phase II. 

114 Install self-actuating containment 
isolation valves. 

Reduced frequency of isolation failure. No  Retain for Phase II. 

115 Locate residual heat removal 
(RHR) inside containment 

Reduced frequency of ISLOCA outside 
containment. 

No  Retain for Phase II. 

119 Institute a maintenance practice to 
perform a 100% inspection of 
steam generator tubes during 
each refueling outage. 

Reduced frequency of steam generator 
tube ruptures. 

No  All four steam generators are 
currently planned for 
inspection every other outage. 
Foreign object search and 
retrieval is performed on 
generators that are open for 
inspection. Retain for Phase II. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

121 Increase the pressure capacity of 
the secondary side so that a 
steam generator tube rupture 
would not cause the relief valves 
to lift. 

Eliminates release pathway to the 
environment following a steam generator 
tube rupture. 

No  Retain for Phase II. 

125 Route the discharge from the main 
steam safety valves through a 
structure where a water spray 
would condense the steam and 
remove most of the fission 
products. 

Reduced consequences of a steam 
generator tube rupture. 

No  Retain for Phase II. 

126 Install a highly reliable (closed 
loop) steam generator shell-side 
heat removal system that relies on 
natural circulation and stored 
water sources 

Reduced consequences of a steam 
generator tube rupture. 

No  Retain for Phase II. 

129 Vent main steam safety valves in 
containment. 

Reduced consequences of a steam 
generator tube rupture. 

No  Retain for Phase II. 

130 Add an independent boron 
injection system. 

Improved availability of boron injection 
during ATWS. 

No  Currently have a boron 
injection system, but do not 
have one that is independent. 
Review as part of Phase II 
screening. 

131 Add a system of relief valves to 
prevent equipment damage from 
pressure spikes during an ATWS. 

Improved equipment availability after an 
ATWS. 

No  Retain for Phase II. 

133 Install an ATWS sized filtered 
containment vent to remove decay 
heat. 

Increased ability to remove reactor heat 
from ATWS events. 

No  Retain for Phase II. 

147 Install digital large break LOCA 
protection system. 

Reduced probability of a large break 
LOCA (a leak before break). 

No  Retain for Phase II. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

153 Install secondary side guard pipes 
up to the main steam isolation 
valves. 

Prevents secondary side 
depressurization should a steam line 
break occur upstream of the main steam 
isolation valves.  Also guards against or 
prevents consequential multiple steam 
generator tube ruptures following a main 
steam line break event. 

No  Retain for Phase II. 

154 Modify SEPS design to 
accommodate: (a) automatic bus 
loading, (b) automatic bus 
alignment. 

Improve reliability of onsite power; 
reduce SBO CDF contribution; remove 
dependence on operator action. 

No  Retain for Phase II. 

156 Install alternate offsite power 
source that bypasses the 
switchyard.  For example, use 
campus power source to energize 
Bus E5 or E6. 

Improve offsite power reliability and 
independence of switchyard and SF6 
bus duct; allow restoration of offsite 
power within a few hours. 

No  Retain for Phase II. 

157 Provide independent AC power 
source for battery chargers.  For 
example, provide portable 
generator to charge station 
battery. 

Reduce CDF of long term SBO 
sequences; extend battery life to allow 
additional time for recovery. 

No  Retain for Phase II. 

159 Install additional batteries. Reduce CDF of long term SBO 
sequences; extend battery life to allow 
additional time for recovery. 

No  Retain for Phase II. 

161 Modify EDG jacket heat exchanger 
service water supply and return to 
allow timely alignment of alternate 
cooling water source (supply & 
drain) from firewater, RMW, DW, 
etc. 

Alternate cooling to both EDGs would 
reduce CDF long term sequences 
involving LOOP and loss of SW /cooling 
tower.  A loss of service water / cooling 
tower with a LOOP could result in EDG 
failure and non-recovery. 

No  Review as part of Phase II 
screening.  This SAMA 
includes consideration of 
SAMA 19. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

162 Increase the capacity margin of 
the CST. 

Extend long term operation of EFW 
without operator action for CST makeup 
for sequences that do not go to cold 
shutdown.  Enhance CST margin for 
design-basis seismic event with 
cooldown via SG and transition to RHR. 

No  Review as part of Phase II 
screening. This SAMA 
includes consideration of 
SAMA 71. 

163 Install third EFW pump (steam-
driven). 

Reduce CDF of SBO sequences by 
improving overall reliability of EFW 
system independent of AC power.  An 
additional pump might also have a Level 
2 benefit by maintaining coverage of SG 
tubes thus reducing the release potential 
for induced SGTR given high pressure 
core melt sequence. 

No  Retain for Phase II. 

164 Modify 10" Condensate Filter 
Flange to have a 2½-inch female 
fire hose adapter with isolation 
valve. 

Possible enhancement of long term core 
damage sequences that credit CST 
makeup. 

No  Retain for Phase II. 

165 RWST fill from firewater during 
containment injection - Modify 6" 
RWST Flush Flange to have a 2½-
inch female fire hose adapter with 
isolation valve. 

Could enhance long term containment 
injection sequences that would benefit 
from RWST makeup. 

No  Retain for Phase II. 

167 Install independent seal injection 
pump (low volume pump) with 
automatic start. 

Reduce CDF contribution from RCP seal 
LOCA events driven by seal cooling 
hardware failures. 

No  Retain for Phase II. 

168 Install independent seal injection 
pump (low volume pump) with 
manual start. 

Reduce CDF contribution from RCP seal 
LOCA events driven by seal cooling 
hardware failures. 

No  Retain for Phase II. 

169 Install independent charging pump 
(high volume pump) with manual 
start 

Reduce CDF contribution from RCP seal 
LOCA events driven by seal cooling 
hardware failures; improve decay heat 
removal using feed & bleed. 

No  Retain for Phase II. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

170 Replace the Positive Displacement 
Pump (PDP) with a 3rd centrifugal 
charging pump.  Consider low 
volume and cooling water 
independence. 

Reduce CDF contribution from RCP seal 
LOCA events driven by seal cooling 
hardware failures. 

No  Currently have to 
administrative control PDP.  
Used in emergencies (as a 
back-up). 
 
Retain for Phase II. 

172 Evaluate installation of a 
"shutdown seal" in the RCPs being 
developed by Westinghouse. 

Reduce CDF contribution from transients 
with seal cooling hardware failures 
resulting in RCP seal LOCA events. 

No  RCP shutdown seal not yet 
available. 

174 Provide alternate scram button to 
remove power from MG sets to CR 
drives. 

Improve reliability of reactor scram by 
providing remote-manual capability to 
remove rod drive power should the 
reactor trip breakers fail; reduce ATWS 
contribution. 

No  Retain for Phase II. This 
SAMA considers assessment 
of SAMA 136. 

175 Install fire detection in turbine 
building relay room. 

Improve fire detection and manual 
suppression actions. 

No  Retain for Phase II. 

179 Fire induced LOCA response 
procedure from Alternate 
Shutdown Panel. 

Possible reduction in CDF if mitigating 
fire-induced LOCA.  Judged marginal 
benefit due to existing design and 
guidance to minimize potential for 
inadvertent PORV interaction.  Thus, 
likelihood of LOCA with control room 
uninhabitable for a long period of time is 
judged low. 

No  Addressed in App. R (limit).  
Would not increase the risk 
probability. 
 
Retain for Phase II. 

181 Improve relay chatter fragility. Relay chatter fragility judged low 
contributor to CDF.  Significant 
uncertainty in hazard and fragility not 
easily removed and beyond state-of-the-
art as stated in IPEEE.  No further 
actions needed. 

No  Low contributor. Retain for 
Phase II. 

182 Improve seismic capacity of EDGs 
and steam-driven EFW pump. 

Improve component fragility and reduce 
seismic event contribution to CDF. 

No  Retain for Phase II. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

184 Control/reduce time that the 
containment purge valves are in 
open position. 

Purge path is large opening.  Reduce 
exposure time of open path, improve 
reliability/availability of CI, reduce CI 
failure contribution to large release. 

No  Retain for Phase II. 

186 Install containment leakage 
monitoring system. 

Improve containment reliability by 
reducing the potential for pre-existing 
containment leakage. 

No  Retain for Phase II. 

187 Install RHR isolation valve leakage 
monitoring system. 

Reduce ISLOCA challenge to RHR by 
identification of upstream valve failure. 

No  Retain for Phase II. 

189 Modify or analyze SEPS 
capability; 1 of 2 SEPS for LOSP 
non-SI loads, 2 of 2 for LOSP SI 
loads. 

Allow all equipment to be run following 
LOSP with EDG failure but successful 
start and load of SEPS. 

No  Retain for Phase II. 

190 Add synchronization capability to 
SEPS Diesel. 

Eliminate current requirement for dead 
bus transfer from SEPS to normal 
power. 

No  Retain for Phase II. 

8 Increase training on response to 
loss of two 120V AC buses which 
causes inadvertent actuation 
signals. 

Improved chances of successful 
response to loss of two 120V AC buses. 

Yes A - Not 
Applicable 

Loss of any one 120 V Vital 
bus will result in plant trip.  
AOPs exist for loss of power 
supplies. 

12 Create AC power cross-tie 
capability with other unit (multi-unit 
site). 

Increased availability of on-site AC 
power. 

Yes A - Not 
Applicable 

Single unit site. 

15 Install tornado protection on gas 
turbine generator. 

Increased availability of on-site AC 
power. 

Yes A - Not 
Applicable 

No gas turbine. 

27 Revise procedure to allow 
operators to inhibit automatic 
vessel depressurization in non-
ATWS scenarios. 

Extended HPCI and RCIC operation. Yes A - Not 
Applicable 

BWR Item. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

34 Provide an in-containment reactor 
water storage tank. 

Continuous source of water to the safety 
injection pumps during a LOCA event, 
since water released from a breach of 
the primary system collects in the in-
containment reactor water storage tank, 
and thereby eliminates the need to 
realign the safety injection pumps for 
long-term post-LOCA recirculation. 

Yes A - Not 
Applicable 

Item for new construction plant 
only. 

38 Change the in-containment reactor 
water storage tank suction from 
four check valves to two check 
and two air-operated valves. 

Reduced common mode failure of 
injection paths.  

Yes A - Not 
Applicable 

Advanced reactor item. 

63 Use fire prevention system pumps 
as a backup seal injection and 
high pressure makeup source. 

Reduced frequency of reactor coolant 
pump seal LOCA. 

Yes A - Not 
Applicable 

Discharge pressure is too low. 

69 Install manual isolation valves 
around auxiliary feedwater turbine-
driven steam admission valves. 

Reduced dual turbine-driven pump 
maintenance unavailability. 

Yes A - Not 
Applicable 

Not a dual turbine design. 

82 Stage backup fans in switchgear 
rooms. 

Increased availability of ventilation in the 
event of a loss of switchgear ventilation. 

Yes A - Not 
Applicable 

There is no requirement for 
backup fans. Compensatory 
ventilation procedures are 
used to ensure adequate 
ventilation. 

84 Create ability to switch emergency 
feedwater room fan power supply 
to station batteries in a station 
blackout. 

Continued fan operation in a station 
blackout. 

Yes A - Not 
Applicable 

EFW turbine driven pump is 
self-cooled and remains 
functional during SBO 
conditions.  Compensatory 
ventilation procedures are 
used during SBO to ensure 
adequate ventilation. 

85 Provide cross-unit connection of 
uninterruptible compressed air 
supply. 

Increased ability to vent containment 
using the hardened vent. 

Yes A - Not 
Applicable 

No second unit. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

95 Enhance fire protection system 
and standby gas treatment system 
hardware and procedures. 

Improved fission product scrubbing in 
severe accidents. 

Yes A - Not 
Applicable 

BWR item. 

105 Delay containment spray actuation 
after a large LOCA. 

Extended reactor water storage tank 
availability. 

Yes A - Not 
Applicable 

A delay of containment spray 
would violate Seabrook’s 
licensing basis.  Therefore, this 
generic SAMA not pursued 
and is screened in Phase 1. 

134 Revise procedure to bypass MSIV 
isolation in turbine trip ATWS 
scenarios. 

Affords operators more time to perform 
actions.  Discharge of a substantial 
fraction of steam to the main condenser 
(i.e., as opposed to into the primary 
containment) affords the operator more 
time to perform actions (e.g., SLC 
injection, lower water level, depressurize 
RPV) than if the main condenser was 
unavailable, resulting in lower human 
error probabilities. 

Yes A - Not 
Applicable 

BWR item. 

135 Revise procedure to allow override 
of low pressure core injection 
during an ATWS event. 

Allows immediate control of low pressure 
core injection.  On failure of high 
pressure core injection and condensate, 
some plants direct reactor 
depressurization followed by five 
minutes of automatic low pressure core 
injection. 

Yes A - Not 
Applicable 

BWR item. 

141 Provide additional restraints for 
CO2 tanks. 

Increased availability of fire protection 
given a seismic event. 

Yes A - Not 
Applicable 

Currently have no CO2 
systems.  Halon systems are 
used and are installed to 
industry codes and standards.  
All Halon systems are located 
in non-safety related areas 
(e.g., main plant computer 
room). 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

142 Replace mercury switches in fire 
protection system. 

Decreased probability of spurious fire 
suppression system actuation.  

Yes A - Not 
Applicable 

Currently do not have any 
mercury switches in the fire 
protection system. 

143 Upgrade fire compartment 
barriers. 

Decreased consequences of a fire. Yes A - Not 
Applicable 

Seabrook plant design 
includes 3-hour rated fire 
barriers. 

191 Remove the 135F temperature trip 
of the PCCW pumps. 

Potential for some improvement in 
PCCW reliability by eliminating 
consideration of spurious trip. 

Yes A - Not 
Applicable 

Removal of the PCCW high 
temperature trip would violate 
the current licensing basis for 
the plant. 

3 Add additional battery charger or 
portable, diesel-driven battery 
charger to existing DC system. 

Improved availability of DC power 
system. 

Yes B - Intent 
Met 

Each vital DC battery division 
has a spare (portable) battery 
charger that can be connected 
in place of a main battery 
charger. 
 
Refer to SAMA 157 for 
evaluation of portable battery 
charger. 

4 Improve DC bus load shedding. Extended DC power availability during 
an SBO. 

Yes B - Intent 
Met 

Load shedding is 
proceduralized. 

6 Provide additional DC power to the 
120/240V vital AC system.  

Increased availability of the 120 V vital 
AC bus. 

Yes B - Intent 
Met 

Intent met due to the 
configuration of the existing 
station vital battery divisions.  
Each division has two 
batteries, A/C and B/D. 

7 Add an automatic feature to 
transfer the 120V vital AC bus 
from normal to standby power. 

Increased availability of the 120 V vital 
AC bus. 

Yes B - Intent 
Met 

120 V Inverters have AC and 
DC inputs, which provide 
uninterrupted power to the 
associated vital buses. 

9 Provide an additional diesel 
generator. 

Increased availability of on-site 
emergency AC power. 

Yes B - Intent 
Met 

Currently have 2 safety related 
diesels (EDGs) and 1 
supplemental diesel (SEPS) 
that can be tied to either train. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

10 Revise procedure to allow bypass 
of diesel generator trips. 

Extended diesel generator operation. Yes B - Intent 
Met 

Non-essential trips bypassed 
during emergency starts. 

11 Improve 4.16-kV bus cross-tie 
ability. 

Increased availability of on-site AC 
power. 

Yes B - Intent 
Met 

Currently have two AC 
divisions, each with an 
emergency diesel generator. In 
addition a backup swing 
diesel, is available and can 
supply power to either 
electrical division. 

17 Create a cross-tie for diesel fuel oil 
(multi-unit site). 

Increased diesel generator availability. Yes B - Intent 
Met 

Currently able to cross-tie 
diesel storage tanks, but not 
from Unit 2 storage tanks. 

18 Develop procedures for 
replenishing diesel fuel oil. 

Increased diesel generator availability. Yes B - Intent 
Met 

Currently have 7 days of 
supply at full load.  Sufficient 
time to order and replenish. 

22 In training, emphasize steps in 
recovery of off-site power after an 
SBO. 

Reduced human error probability during 
off-site power recovery. 

Yes B - Intent 
Met 

Included in operator training. 

23 Develop a severe weather 
conditions procedure. 

Improved off-site power recovery 
following external weather-related 
events. 

Yes B - Intent 
Met 

Procedures for station severe 
weather conditions exist. 

29 Provide capability for alternate 
injection via diesel-driven fire 
pump. 

Improved injection capability. Yes B - Intent 
Met 

Implemented through alternate 
mitigation strategy. 

30 Improve ECCS suction strainers. Enhanced reliability of ECCS suction.  Yes B - Intent 
Met 

New and improved strainers 
installed. 

31 Add the ability to manually align 
emergency core cooling system 
recirculation. 

Enhanced reliability of ECCS suction. Yes B - Intent 
Met 

Suction valves open 
automatically and the pumps 
have to be aligned manually 
(w/time restraints). 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

32 Add the ability to automatically 
align emergency core cooling 
system to recirculation mode upon 
refueling water storage tank 
depletion. 

Enhanced reliability of ECCS suction. Yes B - Intent 
Met 

Suction valves open 
automatically and the pumps 
have to be aligned manually 
(w/time restraints). 

33 Provide hardware and procedure 
to refill the reactor water storage 
tank once it reaches a specified 
low level. 

Extended reactor water storage tank 
capacity in the event of a steam 
generator tube rupture (or other LOCAs 
challenging RWST capacity). 

Yes B - Intent 
Met 

Implemented through SAMG 
and alternate mitigation 
strategy. 

36 Emphasize timely recirculation 
alignment in operator training. 

Reduced human error probability 
associated with recirculation failure. 

Yes B - Intent 
Met 

Suction valves open 
automatically and the pumps 
have to be aligned manually 
(with time restraints).  Training 
and procedures include timing 
requirements. 

37 Upgrade the chemical and volume 
control system to mitigate small 
LOCAs. 

For a plant like the Westinghouse 
AP600, where the chemical and volume 
control system cannot mitigate a small 
LOCA, an upgrade would decrease the 
frequency of core damage. 

Yes B - Intent 
Met 

Charging pumps are the high 
head safety injection pumps. 

40 Provide capability for remote, 
manual operation of secondary 
side pilot-operated relief valves in 
a station blackout. 

Improved chance of successful 
operation during station blackout events 
in which high area temperatures may be 
encountered (no ventilation to main 
steam areas). 

Yes B - Intent 
Met 

Local and remote capability is 
provided and is identified in 
plant procedures. 

42 Make procedure changes for 
reactor coolant system 
depressurization. 

Allows low pressure emergency core 
cooling system injection in the event of 
small LOCA and high-pressure safety 
injection failure. 

Yes B - Intent 
Met 

Current EOPs provide 
guidance for RCS 
depressurization. 

45 Enhance procedural guidance for 
use of cross-tied component 
cooling or service water pumps. 

Reduced frequency of loss of 
component cooling water and service 
water. 

Yes B - Intent 
Met 

PCCW procedures currently 
provide a maintenance cross-
tie capability. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

46 Add a service water pump. Increased availability of cooling water. Yes B - Intent 
Met 

Currently have 2 trains, with 3 
pumps per train (2 ocean 
water cooling pumps and 1 
cooling tower). 

47 Enhance the screen wash system. Reduced potential for loss of SW due to 
clogging of screens. 

Yes B - Intent 
Met 

SBK currently has two 
separate heat sinks.  Ocean 
SW (two divisions) and the 
Cooling Tower SW system 
(two divisions).  The Ocean 
SW divisions are equipped 
with suction bay screens and 
screen wash systems.  The 
Cooling Tower SW divisions 
are independent of Ocean SW 
and do not require 
screens/screen wash. 

48 Cap downstream piping of 
normally closed component 
cooling water drain and vent 
valves. 

Reduced frequency of loss of 
component cooling water initiating 
events, some of which can be attributed 
to catastrophic failure of one of the many 
single isolation valves. 

Yes B - Intent 
Met 

PCCW drawings show vents 
and drains to be capped. Also 
procedure OS-1012.01, PCCW 
Fill and Vent, refers to 
uncapping and capping of vent 
and drain valves. 

49 Enhance loss of component 
cooling water (or loss of service 
water) procedures to facilitate 
stopping the reactor coolant 
pumps. 

Reduced potential for reactor coolant 
pump seal damage due to pump bearing 
failure. 

Yes B - Intent 
Met 

Included in plant procedure. 

50 Enhance loss of component 
cooling water procedure to 
underscore the desirability of 
cooling down the reactor coolant 
system prior to seal LOCA. 

Reduced probability of reactor coolant 
pump seal failure. 

Yes B - Intent 
Met 

Included in procedure. 

51 Additional training on loss of 
component cooling water. 

Improved success of operator actions 
after a loss of component cooling water. 

Yes B - Intent 
Met 

Loss of CCW is included in the 
operator training program. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

52 Provide hardware connections to 
allow another essential raw 
cooling water system to cool 
charging pump seals. 

Reduced effect of loss of component 
cooling water by providing a means to 
maintain the charging pump seal 
injection following a loss of normal 
cooling water. 

Yes B - Intent 
Met 

Currently have two alternate 
cooling methods for charging 
pump cooling.  These methods 
include cooling from Fire 
Water or Demineralized Water. 

53 On loss of essential raw cooling 
water, proceduralize shedding 
component cooling water loads to 
extend the component cooling 
water heat-up time. 

Increased time before loss of component 
cooling water (and reactor coolant pump 
seal failure) during loss of essential raw 
cooling water sequences. 

Yes B - Intent 
Met 

PCCW Abnormal Procedure 
OS1212.01 provides guidance 
actions depending on the 
abnormal condition.  Guidance 
exists for isolating CVCS 
letdown, transferring charging 
pump cooling to alternate 
cooling, and tripping of RCPs.  
The procedure includes 
monitoring of equipment 
cooled by PCCW. 

54 Increase charging pump lube oil 
capacity. 

Increased time before charging pump 
failure due to lube oil overheating in loss 
of cooling water sequences. 

Yes B - Intent 
Met 

The charging pump lube oil 
coolers at Seabrook Station 
have alternate cooling 
capability manually aligned 
from Demineralized Water 
system or from the Fire Water 
system. 

57 Use existing hydro test pump for 
reactor coolant pump seal 
injection. 

Reduced frequency of core damage 
from loss of component cooling water or 
service water, but not a station blackout, 
unless an alternate power source is 
used. 

Yes B - Intent 
Met 

EOPs provide guidance to 
align PDP for RCP seal 
injection.  Use of the PDP 
should not degrade seal 
integrity in the short term. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

60 Prevent makeup pump flow 
diversion through the relief valves. 

Reduced frequency of loss of reactor 
coolant pump seal cooling if spurious 
high pressure injection relief valve 
opening creates a flow diversion large 
enough to prevent reactor coolant pump 
seal injection. 

Yes B - Intent 
Met 

There are no relief valves on 
the "supply" side of seal 
injection (only on return side). 
In addition, there are no relief 
valves in high pressure 
injection or charging system 
piping that would create a 
potential for flow diversion of 
seal injection. 

61 Change procedures to isolate 
reactor coolant pump seal return 
flow on loss of component cooling 
water, and provide (or enhance) 
guidance on loss of injection 
during seal LOCA. 

Reduced frequency of core damage due 
to loss of seal cooling. 

Yes B - Intent 
Met 

Operator guidance is provided 
in existing plant procedures. 

62 Implement procedures to stagger 
high pressure safety injection 
pump use after a loss of service 
water. 

Extended high pressure injection prior to 
overheating following a loss of service 
water. 

Yes B - Intent 
Met 

At Seabrook, the charging 
pumps provide the high 
pressure safety injection 
function.  The charging pumps 
are cooled by PCCW, which is 
in-turn cooled by SW.  Should 
SW or PCC fail, alternate 
cooling alignment to the 
charging pumps is available 
via hard piped connection from 
DM water and/or fire 
protection.  Procedural 
guidance is provided for the 
realignment. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

64 Implement procedure and 
hardware modifications to allow 
manual alignment of the fire water 
system to the component cooling 
water system, or install a 
component cooling water header 
cross-tie. 

Improved ability to cool residual heat 
removal heat exchangers.  

Yes B - Intent 
Met 

The PCCW system is 
designed with a header cross-
tie between divisions A and B.  
Although the primary function 
of the cross-tie is to support a 
maintenance activity, it is 
recognized that the cross-tie 
could be aligned to provide a 
plant heat sink in the unlikely 
event that only one SW train is 
available at the same time that 
only the opposite division 
PCCW is available. 

66 Create ability for emergency 
connection of existing or new 
water sources to feedwater and 
condensate systems. 

Increased availability of feedwater. Yes B - Intent 
Met 

Included in SAMG and 
alternate mitigation strategies. 

67 Install an independent diesel for 
the condensate storage tank 
makeup pumps. 

Extended inventory in CST during an 
SBO. 

Yes B - Intent 
Met 

Included in SAMG and 
alternate mitigation strategies. 

68 Add a motor-driven feedwater 
pump. 

Increased availability of feedwater. Yes B - Intent 
Met 

Currently have two steam 
driven main feedwater pumps 
and one motor-driven startup 
feedwater pump, powered 
from Emergency Bus 5 or non-
emergency bus 4.  EFW 
consists of one steam driven 
pump and one motor-driven 
pump powered from 
Emergency Bus 6. 

70 Install accumulators for turbine-
driven auxiliary feedwater pump 
flow control valves. 

Eliminates the need for local manual 
action to align nitrogen bottles for control 
air following a loss of off-site power. 

Yes B - Intent 
Met 

Flow control valves are all AC 
MOVs (aligned as open). 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

72 Modify the turbine-driven auxiliary 
feedwater pump to be self-cooled. 

Improved success probability during a 
station blackout. 

Yes B - Intent 
Met 

EFW turbine driven pump is 
self-cooled and remains 
functional during SBO 
conditions.  Compensatory 
ventilation procedures are 
used during SBO to ensure 
adequate ventilation. 

73 Proceduralize local manual 
operation of auxiliary feedwater 
system when control power is lost. 

Extended auxiliary feedwater availability 
during a station blackout.  Also provides 
a success path should auxiliary 
feedwater control power be lost in non-
station blackout sequences. 

Yes B - Intent 
Met 

Included in SAMG and 
alternate mitigation strategies. 

74 Provide hookup for portable 
generators to power the turbine-
driven auxiliary feedwater pump 
after station batteries are depleted. 

Extended auxiliary feedwater availability. Yes B - Intent 
Met 

Intent met through alternate 
mitigation strategy for use of 
fire water to feed SGs. 

75 Use fire water system as a backup 
for steam generator inventory. 

Increased availability of steam generator 
water supply. 

Yes B - Intent 
Met 

Steam generator emergency 
feed from fire water system 
available from fire pumps via 
plant procedures. 

76 Change failure position of 
condenser makeup valve if the 
condenser makeup valve fails 
open on loss of air or power. 

Allows greater inventory for the auxiliary 
feedwater pumps by preventing 
condensate storage tank flow diversion 
to the condenser. 

Yes B - Intent 
Met 

Valve fails closed. 

78 Modify the startup feedwater pump 
so that it can be used as a backup 
to the emergency feedwater 
system, including during a station 
blackout scenario. 

Increased reliability of decay heat 
removal. 

Yes B - Intent 
Met 

Start-up feedwater pump fills 
this function.  The startup 
feedwater pump is normally 
powered from Emergency Bus 
5.  The EFW steam-driven 
feedwater pump provided 
feedwater during SBO 
conditions. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

79 Replace existing pilot-operated 
relief valves with larger ones, such 
that only one is required for 
successful feed and bleed. 

Increased probability of successful feed 
and bleed. 

Yes B - Intent 
Met 

The current Seabrook design 
meets the intent of this SAMA.  
Seabrook has two PORVs 
consistent with other PWR 
designs.  In current PRA, the 
feed and bleed decay heat 
removal success criteria 
applies the following 
combinations of PORVs and 
injection pumps: 
1-of-2 PORVs with 1-of-2 
charging pumps (high head SI) 
with eventual containment long 
term recirc. 
2-of-2 PORVs with 1-of-2 SI 
pumps (intermediate head SI) 
with eventual containment long 
term recirc. 
Loss of feedwater sequences 
contribute about 29% to the 
internal events CDF. 

81 Add a diesel building high 
temperature alarm or redundant 
louver and thermostat. 

Improved diagnosis of a loss of diesel 
building HVAC.   

Yes B - Intent 
Met 

High temperature alarm is 
currently provided in each 
diesel room. 

83 Add a switchgear room high 
temperature alarm. 

Improved diagnosis of a loss of 
switchgear HVAC. 

Yes B - Intent 
Met 

High temperature alarm is 
currently provided in each 
essential switchgear room. 

86 Modify procedure to provide ability 
to align diesel power to more air 
compressors. 

Increased availability of instrument air 
after a LOOP. 

Yes B - Intent 
Met 

Air compressors powered from 
diesel-backed emergency 
buses.  In addition, Seabrook 
design includes a diesel-
powered air compressor if 
needed. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

87 Replace service and instrument air 
compressors with more reliable 
compressors which have self-
contained air cooling by shaft 
driven fans. 

Elimination of instrument air system 
dependence on service water cooling. 

Yes B - Intent 
Met 

Air compressors have been 
updated to be centrifugals. 

88 Install nitrogen bottles as backup 
gas supply for safety relief valves. 

Extended SRV operation time. Yes B - Intent 
Met 

ASDVs have nitrogen bottle 
backup.  PORVs are 
electrically operated and their 
design does not rely on a 
pneumatic supply. 

89 Improve SRV and MSIV 
pneumatic components. 

Improved availability of SRVs and 
MSIVs. 

Yes B - Intent 
Met 

Currently have no issues with 
component performance 
(currently the MSIVs are 
replaced every 6 years). 

92 Use the fire water system as a 
backup source for the containment 
spray system. 

Improved containment spray capability. Yes B - Intent 
Met 

Seabrook has a relatively large 
containment and as a result, 
the containment spray function 
is not important early. 

103 Institute simulator training for 
severe accident scenarios. 

Improved arrest of core melt progress 
and prevention of containment failure. 

Yes B - Intent 
Met 

Classroom training is provided 
on severe accident 
management guidelines.  Plant 
simulator used for accident 
scenario support during 
emergency plan training. 

104 Improve leak detection 
procedures. 

Increased piping surveillance to identify 
leaks prior to complete failure.  Improved 
leak detection would reduce LOCA 
frequency. 

Yes B - Intent 
Met 

Current leak detection 
capability is continuous 
monitoring.  Alarms provided 
for identified and unidentified 
leak rates. 

111 Install additional pressure or leak 
monitoring instruments for 
detection of ISLOCAs. 

Reduced ISLOCA frequency. Yes B - Intent 
Met 

Current RCS leak detection 
capability is continuous 
monitoring.  Alarms provided 
for identified and unidentified 
leak rates. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

116 Ensure ISLOCA releases are 
scrubbed.  One method is to plug 
drains in potential break areas so 
that break point will be covered 
with water. 

Scrubbed ISLOCA releases. Yes B - Intent 
Met 

The only ISLOCA path of 
concern is into the RHR 
equipment vaults.  For these 
ISLOCA scenarios the RHR 
equipment vaults flood and 
provides scrubbing of potential 
releases. 

117 Revise EOPs to improve ISLOCA 
identification. 

Increased likelihood that LOCAs outside 
containment are identified as such.  A 
plant had a scenario in which an RHR 
ISLOCA could direct initial leakage back 
to the pressurizer relief tank, giving 
indication that the LOCA was inside 
containment. 

Yes B - Intent 
Met 

Guidance in EOPs. 

118 Improve operator training on 
ISLOCA coping. 

Decreased ISLOCA consequences. Yes B - Intent 
Met 

Included in EOP procedures 
and operator training program. 

120 Replace steam generators with a 
new design. 

Reduced frequency of steam generator 
tube ruptures. 

Yes B - Intent 
Met 

Currently have less than 1% of 
tubes plugged and good steam 
generator performance. 

122 Install a redundant spray system 
to depressurize the primary 
system during a steam generator 
tube rupture. 

Enhanced depressurization capabilities 
during steam generator tube rupture. 

Yes B - Intent 
Met 

There are currently three 
methods to perform 
depressurization including use 
of PORVs, Pressurizer Spray, 
or Pressurizer Auxiliary Spray. 

123 Proceduralize use of pressurizer 
vent valves during steam 
generator tube rupture sequences. 

Backup method to using pressurizer 
sprays to reduce primary system 
pressure following a steam generator 
tube rupture. 

Yes B - Intent 
Met 

Existing process to 
depressurize via PORVs, but 
backup is use of sprays and 
aux sprays.  
 
There are currently three 
methods to perform 
depressurization including use 
of PORVs, Pressurizer Spray, 
or Pressurizer Auxiliary Spray. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

124 Provide improved instrumentation 
to detect steam generator tube 
ruptures, such as Nitrogen-16 
monitors. 

Improved mitigation of steam generator 
tube ruptures. 

Yes B - Intent 
Met 

Steam lines are equipped with 
radiation monitors. 

127 Revise emergency operating 
procedures to direct isolation of a 
faulted steam generator. 

Reduced consequences of a steam 
generator tube rupture. 

Yes B - Intent 
Met 

Faulted SG refers to steam 
line break  
Ruptured SG refers to SG tube 
rupture 

128 Direct steam generator flooding 
after a steam generator tube 
rupture, prior to core damage. 

Improved scrubbing of steam generator 
tube rupture releases. 

Yes B - Intent 
Met 

EOPs direct maintaining level 
in a ruptured steam generator. 

132 Provide an additional control 
system for rod insertion (e.g., 
AMSAC). 

Improved redundancy and reduced 
ATWS frequency. 

Yes B - Intent 
Met 

Currently have AMSAC. 

138 Improve inspection of rubber 
expansion joints on main 
condenser. 

Reduced frequency of internal flooding 
due to failure of circulating water system 
expansion joints. 

Yes B - Intent 
Met 

Circulating Water inlet/outlet 
expansion joints in the Turbine 
Building are internally 
inspected each refueling 
outage when the condenser is 
opened for maintenance.  
Also, the exterior of the 
Turbine Building CW 
expansion joints (and others) 
is inspected semi-annually 
during plant walkdowns. 

144 Install additional transfer and 
isolation switches. 

Reduced number of spurious actuations 
during a fire. 

Yes B - Intent 
Met 

Transfer switches installed at 
Remote Shutdown Panel. 

145 Enhance fire brigade awareness. Decreased consequences of a fire. Yes B - Intent 
Met 

Captured in 
operator/personnel requals (for 
fire brigade) - combination of 
fight fire and preserve water. 

146 Enhance control of combustibles 
and ignition sources. 

Decreased fire frequency and 
consequences. 

Yes B - Intent 
Met 

Currently contained in the Fire 
Protection Manual. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

148 Enhance procedures to mitigate 
large break LOCA. 

Reduced consequences of a large break 
LOCA. 

Yes B - Intent 
Met 

EOPs currently meet WOG 
recommendations. 

149 Install computer aided 
instrumentation system to assist 
the operator in assessing post-
accident plant status. 

Improved prevention of core melt 
sequences by making operator actions 
more reliable. 

Yes B - Intent 
Met 

Currently have a Safety 
Parameter Display System 
(SDS). 

150 Improve maintenance procedures. Improved prevention of core melt 
sequences by increasing reliability of 
important equipment. 

Yes B - Intent 
Met 

Procedures exist and reflect 
industry standards and 
practices. 

151 Increase training and operating 
experience feedback to improve 
operator response. 

Improved likelihood of success of 
operator actions taken in response to 
abnormal conditions. 

Yes B - Intent 
Met 

Time Critical Action (TCA) 
Policy provides the training 
requirements and feedback 
process for improving operator 
response. 

152 Develop procedures for 
transportation and nearby facility 
accidents. 

Reduced consequences of 
transportation and nearby facility 
accidents. 

Yes B - Intent 
Met 

The Seabrook UFSAR and 
IPEEE do not identify any plant 
vulnerability from 
transportation or nearby facility 
accidents.  In addition, 
Seabrook Station performs a 
periodic review and 
assessment (every 3 years) of 
off-site chemical hazards 
associated with transportation 
and nearby facilities. 

155 Install alternate emergency AC 
power source (e.g., swing diesel). 

SEPS DG installed and credited in PRA 
to power Bus E5 or Bus E6. 

Yes B - Intent 
Met 

SEPS diesel generator 
installed and incorporated into 
plant procedures. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

158 Provide enhanced procedural 
direction for cross-tie of batteries 
within each train. 

Reduce CDF of long term SBO 
sequences; extend battery life to allow 
additional time for recovery. 

Yes B - Intent 
Met 

Enhancement complete.  
Procedures exist to delineate 
the necessary steps for 
connecting each DC bus to its 
alternate (cross-tie) battery 
supply.  This SAMA includes 
consideration of SAMA 1 and 
5. 

160 Enhancements to address loss of 
SF6-type sequences. 

SF6 enhancements improve offsite 
power reliability. 

Yes B - Intent 
Met 

Complete.  SF6 enhancements 
are credited in PRA as 
applicable. 

171 Install high temperature O-rings in 
RCPs. 

Complete.  High temperature o-rings 
installed and credited in PRA as 
applicable. 

Yes B - Intent 
Met 

Complete.  High temp O-rings 
are installed. 

173 Improve procedural guidance for 
directing depressurization of RCS. 

Complete.  RCS depressurization 
procedures complete and credited in 
PRA as applicable.  This reduces CDF 
contribution from RCP seal LOCA during 
SBO-type sequences. 

Yes B - Intent 
Met 

Complete. 

176 Install additional suppression at 
west wall of turbine building. 

Complete. Combustible materials control 
improved and credited in PRA as 
applicable. 

Yes B - Intent 
Met 

Complete.  Controlling 
combustibles in the area via 
the Fire Protection Manual. 

177 Improve fire response procedure 
to indicate that PCCW can be 
impacted by PAB fire event. 

Complete.  Addressed in Fire Protection 
Maintenance Manual. 

Yes B - Intent 
Met 

Complete.  Addressed in Fire 
Protection Maintenance 
Manual. 

178 Improve fire response procedure 
to indicate important fire areas 
including control room, PCCW 
pump area and cable spreading 
room. 

Complete.  Addressed in Fire Protection 
Manual. 

Yes B - Intent 
Met 

Complete.  Addressed in Fire 
Protection Maintenance 
Manual. 

180 Modify SW pump house roof to 
allow scuppers to function 
properly. 

Proper scupper openings provided to 
limit accumulation of precipitation on 
roof. 

Yes B - Intent 
Met 

Enhancement complete, 
scuppers installed. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

183 Turbine Building internal flooding 
improvements. 

Reduce CDF impact as a result of 
postulated CW break resulting in loss of 
offsite power and loss of vital 
switchgear. 

Yes B - Intent 
Met 

Turbine building flood 
improvements have been 
implemented. 

185 Improve procedural guidance for 
directing depressurization of RCS. 

Improvements to depressurization to 
reduce potential for high pressure core 
melt ejection and DCH challenge. 

Yes B - Intent 
Met 

Complete.  RCS 
depressurization methods are 
proceduralized. 

188 Containment flooding - Modify the 
containment ILRT10-inch test 
flange to include a 5-inch adapter 
with isolation valve. 

Improve the time to align to Fire 
Protection system to flood containment. 

Yes B - Intent 
Met 

Flange and procedures exist. 

1 Provide additional DC battery 
capacity. 

Extended DC power availability during 
an SBO. 

Yes C - 
Combined 

Combined with SAMA 158. 

5 Provide DC bus cross-ties. Improved availability of DC power 
system. 

Yes C - 
Combined 

Combined with SAMA 158. 

19 Use fire water system as a backup 
source for diesel cooling. 

Increased diesel generator availability. Yes C - 
Combined 

Combine with SAMA 161. 

56 Install an independent reactor 
coolant pump seal injection 
system, without dedicated diesel. 

Reduced frequency of core damage 
from loss of component cooling water or 
service water, but not a station blackout. 

No C - 
Combined 

Combine with SAMA 167 and 
168. 

58 Install improved reactor coolant 
pump seals. 

Reduced likelihood of reactor coolant 
pump seal LOCA. 

Yes C - 
Combined 

Combine with SAMA 172. 

71 Install a new condensate storage 
tank (auxiliary feedwater storage 
tank). 

Increased availability of the auxiliary 
feedwater system. 

Yes C - 
Combined 

Combine with SAMA 162. 

136 Install motor generator set trip 
breakers in control room. 

Reduced frequency of core damage due 
to an ATWS. 

Yes C - 
Combined 

Combine with SAMA 174. 

137 Provide capability to remove 
power from the bus powering the 
control rods. 

Decreased time required to insert control 
rods if the reactor trip breakers fail 
(during a loss of feedwater ATWS which 
has rapid pressure excursion). 

Yes C - 
Combined 

Combine with SAMA 174. 
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Table F.6-1 Seabrook Station Phase 1 SAMA Analysis (Continued) 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

Screened 
Out 

Phase 1? 
Screening 
Criterion Phase I Disposition 

139 Modify swing direction of doors 
separating turbine building 
basement from areas containing 
safeguards equipment. 

Prevents flood propagation. Yes C - 
Combined 

Swing direction of TB door to 
essential switchgear room not 
an issue.  Plant specific 
flooding items are addressed 
in the plant specific SAMA 
183. 

140 Increase seismic ruggedness of 
plant components. 

Increased availability of necessary plant 
equipment during and after seismic 
events. 

Yes C - 
Combined 

Refer to plant specific seismic 
SAMAs 181 and 182. 

166 Fabricate attachment to fill the 
RWST via the Silica skid; mod 
would include a 2½-inch to 2-inch 
adapter. 

Could enhance long term containment 
injection sequences that would benefit 
from RWST makeup. 

Yes C - 
Combined 

Combine with SAMA 165. 

 



Appendix E - Environmental Report 
Attachment F Severe Accident Mitigation Alternatives 

Seabrook Station Unit 1 Page F-125 
License Renewal Application 

F.7 PHASE II SAMA ANALYSIS 

A cost-benefit analysis was performed on each of the SAMA candidates 
remaining after the Phase I screening.  The benefit of a SAMA candidate is 
the difference between the baseline cost of severe accident risk (maximum 
benefit from Section F.4.5) and the cost of severe accident risk with the 
SAMA implemented (Section F.7.1).  The cost used is the estimated cost to 
implement the specific SAMA.  If the estimated cost of implementation 
exceeds the benefit of implementation, the SAMA is not cost-beneficial. 

F.7.1 SAMA BENEFIT  

F.7.1.1 SEVERE ACCIDENT RISK WITH SAMA IMPLEMENTED 

Bounding analyses were used to determine the change in risk following 
implementation of SAMA candidates or groups of similar SAMA candidates.  
For each analysis case, the Level 1 internal events or Level 2 PRA models 
were altered to conservatively consider implementation of the SAMA 
candidate(s).  Then, severe accident risk measures were calculated using the 
same procedure used for the baseline case described in Section F.3.  The 
changes made to the PRA models for each analysis case are described in 
Appendix F.A. 

Two example cases of a “bounding analysis” are provided below: 

LBLOCA 

This analysis case example evaluates the change in plant risk profile that 
would be achieved if a proposed digital large break LOCA protection system 
was installed.  Although the proposed change would not completely eliminate 
the potential for a large break LOCA, a bounding benefit is estimated by 
removing the entire large break LOCA initiating event, thus eliminating its 
contribution to core damage and to containment release 

DCPWR 

This analysis case example evaluates plant modifications proposed to 
increase the availability of Class 1E DC power (e.g., increased battery 
capacity or the installation of a diesel-powered generator that would 
effectively increase battery capacity).  Although the proposed SAMAs would 
not completely eliminate the potential failure, a bounding benefit is estimated 
by removing the entire battery discharge and failure events, thus eliminating 
their contribution to core damage and to containment release. 

The severe accident risk measures were obtained for each analysis case by 
modifying the baseline model in a simple manner to capture the effect of 
implementation of the SAMA in a bounding manner.  Bounding analyses are 
very conservative and result in overestimation of the benefit of the candidate 
analyzed.  If this bounding assessment yields a benefit that is smaller than 
the cost of implementation, then refining the PRA modeling approach for the 
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SAMA would be unnecessary because it would only yield a lower benefit 
result.  If the benefit is greater than the cost when modeled in this bounding 
approach, it is necessary to refine the PRA model of the SAMA to remove 
conservatism.  As a result of this modeling approach, models representing the 
Phase II SAMAs will not all be at the same level of detail and if any are 
implemented, the PRA result after implementation of the final installed design 
will differ from the screening analyses done to support this evaluation. 

F.7.1.2 COST OF SEVERE ACCIDENT RISK WITH SAMA 
IMPLEMENTED 

Using the risk measures determined as described in Section F.7.1.1, severe 
accident impacts in four areas (off-site exposure cost, off-site economic cost, 
on-site exposure cost, and on-site economic cost) were calculated using the 
same procedure used for the baseline case described in Section F.4.  As in 
Section F.4.5, the severe accident impacts were summed to estimate the total 
cost of severe accident risk with the SAMA implemented. 

F.7.1.3 SAMA BENEFIT CALCULATION 

The respective SAMA benefit was calculated by subtracting the total cost of 
severe accident risk with the SAMA implemented from the baseline cost of 
severe accident risk (maximum benefit from Section F.4.5).  The estimated 
benefit for each SAMA candidate is listed in Table F.7-1.  The calculation of 
the benefit is done in an Excel spreadsheet. 

F.7.2 COST OF SAMA IMPLEMENTATION  

The final step in the evaluation of the SAMAs is estimating the cost of 
implementation for comparison with the benefit.  For the purpose of this 
analysis the Seabrook Station staff has estimated that the cost of making a 
change to a procedure and for conducting the necessary training on a 
procedure change is expected to exceed $15,000 depending upon the scope 
of change.  Similarly, the minimum cost associated with development and 
implementation of an integrated hardware modification package (including 
post-implementation costs, e.g. training) is expected to exceed $100,000.  
These values were used for initial comparison with the benefit of SAMAs.  

The benefits resulting from the bounding estimates presented in the benefit 
analysis are in some cases rather low.  In those cases for which the benefits 
are so low that it is obvious that the implementation costs would exceed the 
benefit, a detailed cost estimate was not warranted.  Plant staff judgment is 
applied in assessing whether the benefit approaches the expected 
implementation costs in many cases. 

Plant staff judgment was obtained from an independent, expert panel 
consisting of senior staff members from the PRA group, the design group, 
operations and license renewal.  This panel reviewed the benefit calculation 
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results and, based on their experience with developing and implementing 
modifications at the plant, judged if a modification would be cost beneficial in 
comparison with the calculated benefit.  The purpose of this approach was to 
minimize the effort expended on detailed cost estimation.  The cost 
estimations provided by the expert panel are included in Table F.7-1 along 
with the conclusions reached for each SAMA evaluated for cost/benefit.  

The results of the sensitivities of Section F.8 influenced the decisions of 
whether a SAMA was considered to be potentially cost beneficial.  If the 
benefits calculated in the sensitivity analyses exceeded the estimated cost of 
the SAMA, it was considered potentially cost beneficial. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

2 Replace lead-
acid batteries 
with fuel cells. 

Extended DC 
power 
availability 
during an SBO. 

27.08% 12.19% NOSBO This case is used 
to determine the 
benefit of 
eliminating all 
Station Blackout 
events.  This 
allows evaluation 
of possible 
improvements 
related to SBO 
sequences.  For 
the purpose of the 
analysis, a single 
bounding analysis 
is performed that 
assumes the 
Diesel Generators 
do not fail. 

$155K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

13 Install an 
additional, 
buried off-site 
power 
source. 

Reduced 
probability of 
loss of off-site 
power. 

42.08% 36.20% NOLOSP This case was used to 
determine the benefit 
of eliminating all loss of 
offsite power events, 
both as the initiating 
event and subsequent 
to a different initiating 
event.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
loss of offsite power 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that loss of 
offsite power events do 
not occur, both as an 
initiating event and 
subsequent to a 
different initiating 
event. 

$335K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

14 Install a gas 
turbine 
generator. 

Increased 
availability of 
on-site AC 
power. 

42.08% 36.20% NOLOSP This case was used to 
determine the benefit 
of eliminating all loss of 
offsite power events, 
both as the initiating 
event and subsequent 
to a different initiating 
event.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
loss of offsite power 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that loss of 
offsite power events do 
not occur, both as an 
initiating event and 
subsequent to a 
different initiating 
event. 

$335K $>1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

16 Improve 
uninterruptibl
e power 
supplies. 

Increased 
availability of 
power 
supplies 
supporting 
front-line 
equipment. 

42.08% 36.20% NOLOSP This case was used to 
determine the benefit 
of eliminating all loss of 
offsite power events, 
both as the initiating 
event and subsequent 
to a different initiating 
event.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
loss of offsite power 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that loss of 
offsite power events do 
not occur, both as an 
initiating event and 
subsequent to a 
different initiating 
event. 

$335K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

20 Add a new 
backup 
source of 
diesel 
cooling. 

Increased 
diesel 
generator 
availability. 

27.08% 12.19% NOSBO This case is used to 
determine the benefit 
of eliminating all 
Station Blackout 
events.  This allows 
evaluation of possible 
improvements related 
to SBO sequences.  
For the purpose of the 
analysis, a single 
bounding analysis is 
performed that 
assumes the Diesel 
Generators do not fail. 

$155K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 



 

 

S
eabrook S

tation U
nit 1 

P
age F

-132 
License R

enew
al A

pplication 

A
ppendix E

 - E
nvironm

ental R
eport 

A
ttachm

ent F
 

S
evere A

ccident M
itigation A

lternatives 

Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

21 Develop 
procedures 
to repair or 
replace failed 
4 KV 
breakers. 

Increased 
probability of 
recovery from 
failure of 
breakers that 
transfer 4.16 
kV non-
emergency 
buses from 
unit station 
service 
transformers. 

1.39% 0.42% BREAKER Assume no failures of 
4KV bus infeed 
breakers 

$8K >$25K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

24 Bury off-site 
power lines. 

Improved off-
site power 
reliability 
during severe 
weather. 

42.08% 36.20% NOLOSP This case was used to 
determine the benefit 
of eliminating all loss of 
offsite power events, 
both as the initiating 
event and subsequent 
to a different initiating 
event.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
loss of offsite power 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that loss of 
offsite power events do 
not occur, both as an 
initiating event and 
subsequent to a 
different initiating 
event. 

$335K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 



 

 

S
eabrook S

tation U
nit 1 

P
age F

-133 
License R

enew
al A

pplication 

A
ppendix E

 - E
nvironm

ental R
eport 

A
ttachm

ent F
 

S
evere A

ccident M
itigation A

lternatives 

Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

25 Install an 
independent 
active or 
passive high 
pressure 
injection 
system. 

Improved 
prevention of 
core melt 
sequences. 

67.71% 51.61% LOCA02 Assume High Pressure 
Injection system does 
not fail. 

$470K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

26 Provide an 
additional 
high pressure 
injection 
pump with 
independent 
diesel. 

Reduced 
frequency of 
core melt from 
small LOCA 
and SBO 
sequences. 

67.71% 51.61% LOCA02 Assume High Pressure 
Injection system does 
not fail. 

$470K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

28 Add a 
diverse low 
pressure 
injection 
system. 

Improved 
injection 
capability. 

11.11% 28.63% LOCA03 Assume Low Pressure 
injection system does 
not fail. 

$160K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

35 Throttle low 
pressure 
injection 
pumps earlier 
in medium or 
large-break 
LOCAs to 
maintain 
reactor water 
storage tank 
inventory. 

Extended 
reactor water 
storage tank 
capacity. 

28.47% 12.47% LOCA04 Assume RWST does 
not run out of water. 

$158K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit.  
Current valve 
& controls do 
not allow 
throttling.  
Modification 
required. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

39 Replace two 
of the four 
electric 
safety 
injection 
pumps with 
diesel-
powered 
pumps. 

Reduced 
common cause 
failure of the 
safety injection 
system.  This 
SAMA was 
originally 
intended for the 
Westinghouse-
CE System 80+, 
which has four 
trains of safety 
injection.  
However, the 
intent of this 
SAMA is to 
provide diversity 
within the high- 
and low-
pressure safety 
injections 
systems. 

67.71% 51.61% LOCA02 Assume High Pressure 
Injection system does 
not fail. 

$470K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

41 Create a 
reactor 
coolant 
depressurizat
ion system. 

Allows low 
pressure 
emergency 
core cooling 
system 
injection in the 
event of small 
LOCA and 
high-pressure 
safety 
injection 
failure.  

6.94% 1.82% LOCA01 Eliminate all small 
LOCA events. 

$33.3K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

43 Add 
redundant 
DC control 
power for SW 
pumps.  

Increased 
availability of 
SW. 

0.69% 1.45% SW01 Remove the 
dependency of the 
Service Water pumps 
on DC power.  This 
case is used to 
determine the benefit 
of enhancing the DC 
control power to the 
service water pumps. 

$9.8K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

44 Replace 
ECCS pump 
motors with 
air-cooled 
motors. 

Elimination of 
ECCS 
dependency 
on component 
cooling 
system. 

25.00% 22.56% CCW01 Assume the CCW 
pumps do not fail.  This 
case was used to 
determine the benefit 
of improvements to the 
CCW system. 

$183K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

55 Install an 
independent 
reactor 
coolant pump 
seal injection 
system, with 
dedicated 
diesel. 

Reduced 
frequency of 
core damage 
from loss of 
component 
cooling water, 
service water, 
or station 
blackout.   

11.81% 12.28% RCPLOCA This case was used to 
determine the benefit 
of eliminating all RCP 
seal LOCA events.  
This allows evaluation 
of various possible 
improvements that 
could reduce the risk 
associated with RCP 
seal LOCA and other 
small LOCA events. 

$82.2K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

56 Install an 
independent 
reactor 
coolant pump 
seal injection 
system, 
without 
dedicated 
diesel. 

Reduced 
frequency of 
core damage 
from loss of 
component 
cooling water 
or service 
water, but not 
a station 
blackout. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

59 Install an 
additional 
component 
cooling water 
pump. 

Reduced 
likelihood of 
loss of 
component 
cooling water 
leading to a 
reactor 
coolant pump 
seal LOCA. 

25.00% 22.56% CCW01 Assume the CCW 
pumps do not fail.  This 
case was used to 
determine the benefit 
of improvements to the 
CCW system. 

$183K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

65 Install a 
digital feed 
water 
upgrade. 

Reduced 
chance of loss 
of main feed 
water 
following a 
plant trip. 

     $30M Current 
estimate for 
cost of 
installation 

Not Cost-
Beneficial 

Cost is 
greater than 
MAB 
Note (1) 

77 Provide a 
passive, 
secondary-
side heat-
rejection loop 
consisting of 
a condenser 
and heat 
sink. 

Reduced 
potential for 
core damage 
due to loss-of-
feedwater 
events. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

80 Provide a 
redundant 
train or 
means of 
ventilation. 

Increased 
availability of 
components 
dependent on 
room cooling. 

7.64% 0.98% HVAC2 Remove HVAC 
dependency for CS, SI, 
RH and CBSpray 
pumps. 

$32K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

90 Create a 
reactor cavity 
flooding 
system. 

Enhanced 
debris cool 
ability, 
reduced core 
concrete 
interaction, 
and increased 
fission product 
scrubbing. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

91 Install a 
passive 
containment 
spray 
system. 

Improved 
containment 
spray 
capability. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

93 Install an 
unfiltered, 
hardened 
containment 
vent. 

Increased 
decay heat 
removal 
capability for 
non-ATWS 
events, 
without 
scrubbing 
released 
fission 
products. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

94 Install a 
filtered 
containment 
vent to 
remove 
decay heat. 
Option 1:  
Gravel Bed 
Filter; Option 
2:  Multiple 
Venturi 
Scrubber 

Increased 
decay heat 
removal 
capability for 
non-ATWS 
events, with 
scrubbing of 
released 
fission 
products. 

0.00% 35.92% CONT01 Eliminate all 
containment failures 
due to 
overpressurization 
from all causes. 

$163K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

96 Provide post-
accident 
containment 
inserting 
capability. 

Reduced 
likelihood of 
hydrogen and 
carbon 
monoxide gas 
combustion. 

0.00% -0.05% H2BURN Eliminate all hydrogen 
ignition/burns. 

$<1K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

97 Create a 
large 
concrete 
crucible with 
heat removal 
potential to 
contain 
molten core 
debris. 

Increased 
cooling and 
containment 
of molten core 
debris.  
Molten core 
debris 
escaping from 
the vessel is 
contained 
within the 
crucible and a 
water cooling 
mechanism 
cools the 
molten core in 
the crucible, 
preventing 
melt-through 
of the base 
mat. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

98 Create a core 
melt source 
reduction 
system. 

Increased 
cooling and 
containment 
of molten core 
debris.  
Refractory 
material would 
be placed 
underneath 
the reactor 
vessel such 
that a molten 
core falling on 
the material 
would melt 
and combine 
with the 
material.  
Subsequent 
spreading and 
heat removal 
from the 
vitrified 
compound 
would be 
facilitated, and 
concrete 
attack would 
not occur. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

99 Strengthen 
primary/seco
ndary 
containment 
(e.g., add 
ribbing to 
containment 
shell). 

Reduced 
probability of 
containment 
over-
pressurization. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

100 Increase 
depth of the 
concrete 
base mat or 
use an 
alternate 
concrete 
material to 
ensure melt-
through does 
not occur. 

Reduced 
probability of 
base mat 
melt-through. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

101 Provide a 
reactor 
vessel 
exterior 
cooling 
system. 

Increased 
potential to 
cool a molten 
core before it 
causes vessel 
failure, by 
submerging 
the lower 
head in water. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

102 Construct a 
building to be 
connected to 
primary/ 
secondary 
containment 
and 
maintained at 
a vacuum. 

Reduced 
probability of 
containment 
over-
pressurization. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

106 Install 
automatic 
containment 
spray pump 
header 
throttle 
valves. 

Extended time 
over which 
water remains 
in the reactor 
water storage 
tank, when full 
containment 
spray flow is 
not needed. 

28.47% 12.47% LOCA04 Assume RWST does 
not run out of water. 

$158K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

107 Install a 
redundant 
containment 
spray 
system. 

Increased 
containment 
heat removal 
ability. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

108 Install an 
independent 
power supply 
to the 
hydrogen 
control 
system using 
either new 
batteries, a 
non-safety 
grade 
portable 
generator, 
existing 
station 
batteries, or 
existing 
AC/DC 
independent 
power 
supplies, 
such as the 
security 
system 
diesel. 

Reduced 
hydrogen 
detonation 
potential. 

0.00% -0.05% H2BURN Eliminate all hydrogen 
ignition/burns. 

$<1K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

109 Install a 
passive 
hydrogen 
control 
system. 

Reduced 
hydrogen 
detonation 
potential. 

0.00% -0.05% H2BURN Eliminate all hydrogen 
ignition/burns. 

$<1K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

110 Erect a 
barrier that 
would 
provide 
enhanced 
protection of 
the 
containment 
walls (shell) 
from ejected 
core debris 
following a 
core melt 
scenario at 
high 
pressure. 

Reduced 
probability of 
containment 
failure. 

     >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

112 Add 
redundant 
and diverse 
limit switches 
to each 
containment 
isolation 
valve. 

Reduced 
frequency of 
containment 
isolation 
failure and 
ISLOCAs. 

0.00% 37.41% CONT02 Eliminate all 
containment isolation 
failures. 

$209K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

113 Increase leak 
testing of 
valves in 
ISLOCA 
paths. 

Reduced 
ISLOCA 
frequency. 

2.08% 6.96% LOCA06 Eliminate all ISLOCA 
events. 

$28.0K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

114 Install self-
actuating 
containment 
isolation 
valves. 

Reduced 
frequency of 
isolation 
failure. 

0.00% 37.41% CONT02 Eliminate all 
containment isolation 
failures. 

$209K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

115 Locate 
residual heat 
removal 
(RHR) inside 
containment 

Reduced 
frequency of 
ISLOCA 
outside 
containment. 

2.08% 6.96% LOCA06 Eliminate all ISLOCA 
events. 

$28.0K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

119 Institute a 
maintenance 
practice to 
perform a 
100% 
inspection of 
steam 
generator 
tubes during 
each 
refueling 
outage. 

Reduced 
frequency of 
steam 
generator tube 
ruptures. 

3.47% 16.72% NOSGTR This case was used to 
determine the benefit 
of eliminating all SGTR 
events.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
SGTR events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that SGTR 
events do not occur. 

$86.1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost 
exceeds 
benefit. 

121 Increase the 
pressure 
capacity of 
the 
secondary 
side so that a 
steam 
generator 
tube rupture 
would not 
cause the 
relief valves 
to lift. 

Eliminates 
release 
pathway to the 
environment 
following a 
steam 
generator tube 
rupture. 

3.47% 16.72% NOSGTR This case was used to 
determine the benefit 
of eliminating all SGTR 
events.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
SGTR events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that SGTR 
events do not occur. 

$86.1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

125 Route the 
discharge 
from the 
main steam 
safety valves 
through a 
structure 
where a 
water spray 
would 
condense the 
steam and 
remove most 
of the fission 
products. 

Reduced 
consequences 
of a steam 
generator tube 
rupture. 

3.47% 16.72% NOSGTR This case was used to 
determine the benefit 
of eliminating all SGTR 
events.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
SGTR events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that SGTR 
events do not occur. 

$86.1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

126 Install a 
highly 
reliable 
(closed loop) 
steam 
generator 
shell-side 
heat removal 
system that 
relies on 
natural 
circulation 
and stored 
water 
sources 

Reduced 
consequences 
of a steam 
generator tube 
rupture. 

3.47% 16.72% NOSGTR This case was used to 
determine the benefit 
of eliminating all SGTR 
events.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
SGTR events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that SGTR 
events do not occur. 

$86.1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

129 Vent main 
steam safety 
valves in 
containment. 

Reduced 
consequences 
of a steam 
generator tube 
rupture. 

3.47% 16.72% NOSGTR This case was used to 
determine the benefit 
of eliminating all SGTR 
events.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
SGTR events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that SGTR 
events do not occur. 

$86.1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

130 Add an 
independent 
boron 
injection 
system. 

Improved 
availability of 
boron injection 
during ATWS. 

2.78% 10.98% NOATWS This case was used to 
determine the benefit 
of eliminating all ATWS 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that ATWS 
events do not occur. 

$70.2K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

131 Add a system 
of relief 
valves to 
prevent 
equipment 
damage from 
pressure 
spikes during 
an ATWS. 

Improved 
equipment 
availability 
after an 
ATWS. 

2.78% 10.98% NOATWS This case was used to 
determine the benefit 
of eliminating all ATWS 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that ATWS 
events do not occur. 

$70.2K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

133 Install an 
ATWS sized 
filtered 
containment 
vent to 
remove 
decay heat. 

Increased 
ability to 
remove 
reactor heat 
from ATWS 
events. 

2.78% 10.98% NOATWS This case was used to 
determine the benefit 
of eliminating all ATWS 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that ATWS 
events do not occur. 

$70.2K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

147 Install digital 
large break 
LOCA 
protection 
system. 

Reduced 
probability of a 
large break 
LOCA (a leak 
before break). 

9.72% 12.38% LOCA05 Eliminate all piping 
failure LOCAs.  No 
change to non-piping 
failure LOCAs, such as 
SGTR, RCP seal 
LOCA, stuck open 
SRV/PORV, or 
ISLOCA. 

$103K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

153 Install 
secondary 
side guard 
pipes up to 
the main 
steam 
isolation 
valves. 

Prevents 
secondary 
side 
depressurizati
on should a 
steam line 
break occur 
upstream of 
the main 
steam 
isolation 
valves.  Also 
guards 
against or 
prevents 
consequential 
multiple steam 
generator tube 
ruptures 
following a 
main steam 
line break 
event. 

0.00% 0.42% NOSLB This case was used to 
determine the benefit 
of installing secondary 
side guard pipes up to 
the MSIVs.  This would 
prevent secondary side 
depressurization 
should a steam line 
break occur upstream 
of the MSIVs.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that no 
steam line break 
events occur. 

$3.1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

154 Modify SEPS 
design to 
accommodat
e: (a) 
automatic 
bus loading, 
(b) automatic 
bus 
alignment. 

Improve 
reliability of 
onsite power; 
reduce SBO 
CDF 
contribution; 
remove 
dependence 
on operator 
action. 

27.08% 12.19% NOSBO This case is used to 
determine the benefit 
of eliminating all 
Station Blackout 
events.  This allows 
evaluation of possible 
improvements related 
to SBO sequences.  
For the purpose of the 
analysis, a single 
bounding analysis is 
performed that 
assumes the Diesel 
Generators do not fail. 

$155K >$750k Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

156 Install 
alternate 
offsite power 
source that 
bypasses the 
switchyard. 
For example, 
use campus 
power source 
to energize 
Bus E5 or 
E6. 

Improve offsite 
power reliability 
and 
independence of 
switchyard and 
SF6 bus duct; 
allow restoration 
of offsite power 
within a few 
hours. 

42.08% 36.20% NOLOSP This case was used to 
determine the benefit 
of eliminating all loss of 
offsite power events, 
both as the initiating 
event and subsequent 
to a different initiating 
event.  This allows 
evaluation of various 
possible improvements 
that could reduce the 
risk associated with 
loss of offsite power 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that loss of 
offsite power events do 
not occur, both as an 
initiating event and 
subsequent to a 
different initiating 
event. 

$335K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

157 Provide 
independent 
AC power 
source for 
battery 
chargers. For 
example, 
provide 
portable 
generator to 
charge 
station 
battery. 

Reduce CDF 
of long term 
SBO 
sequences; 
extend battery 
life to allow 
additional time 
for recovery. 

4.17% 1.91% INDEPAC benefit of independent 
AC power to battery 
chargers, applicable to 
SAMA 157 

$23K $30K Cost for 480V 
generator, 
cables, 
procedure for 
use, and 
training. 

Potentially 
Cost-
Beneficial 

Case benefit 
for uncertainty 
sensitivity case 
is $45K. 
Independent 
AC power 
source for 
battery 
chargers is a 
plant-specific 
item identified 
via the IPE. 

159 Install 
additional 
batteries. 

Reduce CDF 
of long term 
SBO 
sequences; 
extend battery 
life to allow 
additional time 
for recovery. 

4.17% 1.91% INDEPAC benefit of independent 
AC power to battery 
chargers, applicable to 
SAMA 157 

$23K >$1M Batteries, 
charger, 
cabling, new 
bullding to 
house batteries  
ongoing 
maintenance 
costs. 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

161 Modify EDG 
jacket heat 
exchanger 
service water 
supply and 
return to 
allow timely 
alignment of 
alternate 
cooling water 
source 
(supply & 
drain) from 
firewater, 
RMW, DW, 
etc. 

Alternate 
cooling to both 
EDGs would 
reduce CDF 
long term 
sequences 
involving 
LOOP and 
loss of SW 
/cooling tower.  
A loss of 
service water / 
cooling tower 
with a LOOP 
could result in 
EDG failure 
and non-
recovery. 

27.08% 12.19% NOSBO This case is used to 
determine the benefit 
of eliminating all 
Station Blackout 
events.  This allows 
evaluation of possible 
improvements related 
to SBO sequences.  
For the purpose of the 
analysis, a single 
bounding analysis is 
performed that 
assumes the Diesel 
Generators do not fail. 

$155K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

162 Increase the 
capacity 
margin of the 
CST. 

Extend long 
term operation 
of EFW 
without 
operator 
action for CST 
makeup for 
sequences 
that do not go 
to cold 
shutdown. 
Enhance CST 
margin for 
design-basis 
seismic event 
with cooldown 
via SG and 
transition to 
RHR. 

1.39% 0.51% CST01 Assume the CST does 
not run out of water 
and thus does not 
need to be refilled.  
This case is used to 
evaluate methods of 
CST refill. 

$8.6K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

163 Install third 
EFW pump 
(steam-
driven). 

Reduce CDF 
of SBO 
sequences by 
improving 
overall 
reliability of 
EFW system 
independent 
of AC power.  
An additional 
pump might 
also have a 
Level 2 benefit 
by maintaining 
coverage of 
SG tubes thus 
reducing the 
release 
potential for 
induced 
SGTR given 
high pressure 
core melt 
sequence. 

18.75% 8.64% TDAFW Assume TDAFW train 
does not fail 

$100K >$250K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

164 Modify 10" 
Condensate 
Filter Flange 
to have a 
2½-inch 
female fire 
hose adapter 
with isolation 
valve. 

Possible 
enhancement 
of long term 
core damage 
sequences that 
credit CST 
makeup. 

1.39% 0.51% CST01 Assume the CST does 
not run out of water 
and thus does not 
need to be refilled.  
This case is used to 
evaluate methods of 
CST refill. 

$8.6K $40k Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

165 RWST fill 
from 
firewater 
during 
containment 
injection - 
Modify 6" 
RWST Flush 
Flange to 
have a 2½-
inch female 
fire hose 
adapter with 
isolation 
valve. 

Could 
enhance long 
term 
containment 
injection 
sequences 
that would 
benefit from 
RWST 
makeup. 

10.42% 7.52% NORMW PRA case assumes 
that RWST makeup for 
long term sequences 
without recirculation 
are guaranteed 
success. 

$75K $50K Expert 
Panel 

Potentially 
Cost-
Beneficial 

 

167 Install 
independent 
seal injection 
pump (low 
volume 
pump) with 
automatic 
start. 

Reduce CDF 
contribution 
from RCP seal 
LOCA events 
driven by seal 
cooling 
hardware 
failures. 

11.81% 12.28% RCPLOCA This case was used to 
determine the benefit 
of eliminating all RCP 
seal LOCA events.  
This allows evaluation 
of various possible 
improvements that 
could reduce the risk 
associated with RCP 
seal LOCA and other 
small LOCA events. 

$82.2K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

168 Install 
independent 
seal injection 
pump (low 
volume 
pump) with 
manual start. 

Reduce CDF 
contribution 
from RCP seal 
LOCA events 
driven by seal 
cooling 
hardware 
failures. 

11.81% 12.28% RCPLOCA This case was used to 
determine the benefit 
of eliminating all RCP 
seal LOCA events.  
This allows evaluation 
of various possible 
improvements that 
could reduce the risk 
associated with RCP 
seal LOCA and other 
small LOCA events. 

$82.2K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

169 Install 
independent 
charging 
pump (high 
volume 
pump) with 
manual start 

Reduce CDF 
contribution 
from RCP seal 
LOCA events 
driven by seal 
cooling 
hardware 
failures; 
improve decay 
heat removal 
using feed & 
bleed. 

11.81% 12.28% RCPLOCA This case was used to 
determine the benefit 
of eliminating all RCP 
seal LOCA events.  
This allows evaluation 
of various possible 
improvements that 
could reduce the risk 
associated with RCP 
seal LOCA and other 
small LOCA events. 

$82.2K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

170 Replace the 
Positive 
Displacement 
Pump (PDP) 
with a 3rd 
centrifugal 
charging pump.  
Consider low 
volume and 
cooling water 
independence. 

Reduce CDF 
contribution 
from RCP seal 
LOCA events 
driven by seal 
cooling 
hardware 
failures. 

11.81% 12.28% RCPLOCA This case was used to 
determine the benefit 
of eliminating all RCP 
seal LOCA events.  
This allows evaluation 
of various possible 
improvements that 
could reduce the risk 
associated with RCP 
seal LOCA and other 
small LOCA events. 

$82.2K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

172 Evaluate 
installation of a 
"shutdown 
seal" in the 
RCPs being 
developed by 
Westinghouse. 

Reduce CDF 
contribution 
from 
transients with 
seal cooling 
hardware 
failures 
resulting in 
RCP seal 
LOCA events. 

11.81% 12.28% RCPLOCA This case was used to 
determine the benefit 
of eliminating all RCP 
seal LOCA events.  
This allows evaluation 
of various possible 
improvements that 
could reduce the risk 
associated with RCP 
seal LOCA and other 
small LOCA events. 

$82.2K >$1M Expert 
Panel 

Not Cost-
Beneficial 

PRA case 
RCPLOCA 
which has a 
best 
estimate 
benefit of 
$92K and 
an upper 
bound 
benefit of 
$176K.  
This will not 
be cost 
beneficial, 
but 
Seabrook 
can take 
credit for 
following 
shutdown 
seal 
developme
nts and 
industry 
initiatives to 
lower risk of 
RCP seal 
LOCA 
events.  
The 
budgetary 
estimated 
cost to 
replace 4 
RCP seals 
with new 
shutdown 
seal when 
available is 
>$1M. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

174 Provide 
alternate 
scram button 
to remove 
power from 
MG sets to 
CR drives. 

Improve 
reliability of 
reactor scram 
by providing 
remote-
manual 
capability to 
remove rod 
drive power 
should the 
reactor trip 
breakers fail; 
reduce ATWS 
contribution. 

2.78% 10.98% NOATWS This case was used to 
determine the benefit 
of eliminating all ATWS 
events.  For the 
purposes of the 
analysis, a single 
bounding analysis was 
performed which 
assumed that ATWS 
events do not occur. 

$70.2K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

175 Install fire 
detection in 
turbine 
building relay 
room. 

Improve fire 
detection and 
manual 
suppression 
actions. 

0.00% 0.14% FIRE2 SAMA#175- This case 
eliminates initiator 
FTBLP, turbine 
building fire at west 
wall or relay room 
causing opening of 
UAT/RAT breakers 
and loss of power to 
emergency buses, to 
conservatively assess 
the benefit of installing 
fire detection in the 
Relay Room. 

$3K >$10K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

179 Fire induced 
LOCA 
response 
procedure 
from 
Alternate 
Shutdown 
Panel. 

Possible 
reduction in 
CDF if 
mitigating fire-
induced 
LOCA.  
Judged 
marginal 
benefit due to 
existing 
design and 
guidance to 
minimize 
potential for 
inadvertent 
PORV 
interaction.  
Thus, 
likelihood of 
LOCA with 
control room 
uninhabitable 
for a long 
period of time 
is judged low. 

0.69% 0.14% FIRE1 SAMA#179 - This case 
eliminates initiator 
FCRPL, control room 
fire-induced LOCA 
(PORV), to assess 
possible benefit of 
procedure 
enhancement for 
handling LOCA at RSS 
Panel. 

$4K >$10K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

181 Improve relay 
chatter 
fragility. 

Closed.  Relay 
chatter fragility 
judged low 
contributor to 
CDF.  
Significant 
uncertainty in 
hazard and 
fragility not 
easily 
removed and 
beyond state-
of-the-art as 
stated in 
IPEEE.  No 
further actions 
needed. 

9.03% 12.19% SEISMIC01 Assume no seismic 
relay chatter failures 
occur, split fraction QK.  
This case is used to 
evaluate the impact of 
improvements that 
would eliminate 
seismic relay chatter 
events. 

$102K >$300K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

182 Improve 
seismic 
capacity of 
EDGs and 
steam-driven 
EFW pump. 

Improve 
component 
fragility and 
reduce 
seismic event 
contribution to 
CDF. 

0.00% 0.00% SEISMIC02 Assume no seismic 
failures of diesel 
generators or turbine 
driven EFW (split 
fractions QDG and 
QCST). 

$<1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

184 Control/reduc
e time that 
the 
containment 
purge valves 
are in open 
position. 

Purge path is 
large opening.  
Reduce 
exposure time 
of open path, 
improve 
reliability/avail
ability of CI, 
reduce CI 
failure 
contribution to 
large release. 

0.00% 0.05% PURGE Eliminate possibility of 
containment purge 
valves being open at 
the time of an event 
(assume purge valves 
always closed). 

$<1K $20K Cost of 
Procedure 
Change 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

186 Install 
containment 
leakage 
monitoring 
system. 

Improve 
containment 
reliability by 
reducing the 
potential for 
pre-existing 
containment 
leakage. 

0.00% 35.92% CONT01 Eliminate all 
containment failures 
due to 
overpressurization 
from all causes. 

$163K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

187 Install RHR 
isolation 
valve 
leakage 
monitoring 
system. 

Reduce 
ISLOCA 
challenge to 
RHR by 
identification 
of upstream 
valve failure. 

2.08% 6.96% LOCA06 Eliminate all ISLOCA 
events. 

$28.0K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.7-1 Seabrook Station 1 Phase II SAMA Analysis (Continued) 

Seabrook
SAMA 

Number 
Potential 

Improvement Discussion 
% Red. 
In CDF 

% Red. 
In OS 
Dose 

SAMA 
Case 

SAMA Case 
Description 

Benefit at 
7% 

Discount 
Rate Cost Cost Basis Evaluation 

Basis for 
Evaluation 

189 Modify or 
analyze 
SEPS 
capability; 1 
of 2 SEPS for 
LOSP non-SI 
loads, 2 of 2 
for LOSP SI 
loads. 

Allow all 
equipment to 
be run 
following 
LOSP with 
EDG failure 
but successful 
start and load 
of SEPS. 

6.94% 0.98% 1of2SEPS benefit of SEPS 
success criteria 
change, from 2 of 2 
SEPS DGs to 1 of 2 
SEPS DGs, applicable 
to SAMA 192 

$30K >$300K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

190 Add 
synchronizati
on capability 
to SEPS 
Diesel. 

Eliminate 
current 
requirement 
for dead bus 
transfer from 
SEPS to 
normal power. 

27.08% 12.19% NOSBO This case is used to 
determine the benefit 
of eliminating all 
Station Blackout 
events.  This allows 
evaluation of possible 
improvements related 
to SBO sequences.  
For the purpose of the 
analysis, a single 
bounding analysis is 
performed that 
assumes the Diesel 
Generators do not fail. 

$155K $1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

Note (1):  Risk reduction not specifically evaluated because estimated cost exceeds the possible maximum averted cost-risk.
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F.8 SENSITIVITY ANALYSES 

Sensitivity analyses examine the impact of analysis assumptions on the 
results of the SAMA evaluation.  This section identifies several sensitivities 
that can be performed during SAMA (Reference 20, NEI 05-01) and 
discusses the sensitivity as it applies to Seabrook Station and the impact of 
the sensitivity on the results of the Phase II SAMA analysis at Seabrook 
Station. 

Unless it was otherwise noted, it is assumed in these sensitivity analyses that 
sufficient margin existed in the maximum benefit estimation that the Phase I 
screening would not have to be repeated in the sensitivity analyses. 

F.8.1 PLANT MODIFICATIONS 

There are no plant modifications currently pending that would be expected to 
impact the results of this SAMA evaluation. 

F.8.2 UNCERTAINTY 

Because the inputs to PRA cannot be known with complete certainty, there is 
the possibility that the actual plant risk is greater than the mean values used 
in the evaluation of the SAMA described in the previous sections.  To 
consider this uncertainty, a sensitivity analysis was performed in which an 
uncertainty factor was applied to the frequencies calculated by the PRA and 
the subsequent upper bound (UB) benefits were calculated based upon the 
mean risk values multiplied by this uncertainty factor.  The uncertainty factor 
applied is the ratio of the 95th percentile value of the CDF from the PRA 
uncertainty analysis to the mean value of the CDF.  For Seabrook Station, the 
95th percentile value of the CDF is 2.75E-05/yr; therefore, the uncertainty 
factor is 1.90.  Table F.8-1 provides the benefit results from each of the 
sensitivities for each of the SAMA cases evaluated.   

F.8.3 PEER REVIEW FACTS/OBSERVATIONS 

The model used in this SAMA analysis includes the resolution of the Facts-
and-Observations (F&Os) identified during the PRA Peer Review.  Therefore, 
no specific sensitivities were performed related to this issue. 

F.8.4 SENSITIVITY TO LEVEL 3 OFFSITE PARAMETERS 

Sensitivity to some of the Level 3 MACCS2 inputs was investigated to 
determine their effects on annual risk.  The parameters analyzed in the 
sensitivity investigation included those identified below. 

Annual Met Data Set – Five years of site meteorological data was evaluated, 
2004 through 2008.  Meteorological data from year 2005 resulted in the 
maximum dose and cost risk compared to other years.  The 2005 data was 
used as the baseline case input for meteorology data.  Insight gained:  Other 
meteorological data in years 2004, 2006, 2007 and 2008 resulted in 
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decreases to dose and economic risks when compared to the 2005 baseline 
case. 

Release Height – Baseline case release was considered at the top height of 
the containment building.  Sensitivity cases considered releases at ground 
height and at 25%, 50% and 75% of containment height.  Insight gained:  
Decrease in release height increases close-in deposition of nuclides released.  
With the decrease in release height, the larger population located downwind 
would be affected by a depleted plume relative to the baseline case release 
height.  Risks are minimum at ground level; risk increases as release height 
increases to top of containment. 

Release Heat - Baseline case assumed ambient release conditions.  
Investigated release heat of 1 and 10 MW released with each of 4 plume 
segments for each accident category.  Insight gained:  Buoyancy associated 
with increasing heat results in less ground level consequences near release.  
Risk from some accident categories is relatively more important near the 
release point. 

Wake Effects – The effect of building wake on the risk was analyzed because 
the proximity of other buildings to the Seabrook containment introduces 
uncertainty as to local air flow around these buildings.  Baseline case wake 
effects were determined based on the large containment building structure.  
The wake size was assumed at one-half the baseline and at double the 
baseline to address uncertainty of impact from other buildings.  Insight 
gained:  Risk is not sensitive to building wake effects. 

Evacuation Speed – Baseline case evacuation speed is based on the 
Seabrook Station Radiological Emergency Plan evaluation considering 
adverse weather conditions, projected to 2050.  Two evacuation sensitivity 
cases were performed to determine the impact of evacuation speed 
assumptions.  One sensitivity case used one-half the base case evacuation 
speed and the second sensitivity case doubled the base case evacuation 
speed.  Insight gained:  Dose risk increases as evacuation speed decreases.  
Change in dose risk not significant. 

Evacuation Preparation Time – Baseline case preparation time is 2 hours 
based on the MACCS2 sample problem A.  Sensitivity cases considered one-
half the baseline time to prepare for evacuation and a doubling of the baseline 
time.  Insight gained:  Changing the preparation time had a minor effect on 
most accident category risks; a slightly larger effect was noted on late 
containment release categories with risk concentrated near the release.   

Evacuation Warning Time – Baseline case emergency declaration time is 
dependent on the accident progression.  Sensitivity cases considered one-
half the baseline time to warn to evacuate (declaration of general emergency) 
and a doubling of the baseline time.  Insight gained:  Similar behavior as 
changes in evacuation preparation time. 
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Fraction of Population Evacuating – The baseline case for population 
evacuation considers 95% percent of the population within 10 miles of the 
plant evacuating and 5 percent not evacuating.  This is judged conservative 
relative to the NUREG 1150 study, which assumed evacuation of 
99.5 percent of the population within the emergency planning zone.  Release 
category SE-3 is identified as a risk-dominant release category.  An important 
contributor to SE-3 is a seismically-induced severe accident event.  A 
sensitivity case was performed which conservatively assumed that the 
population does not evacuate for the SE-3 release category.  Insight gained:  
Assumed no evacuation for release category SE-3 results in a small increase 
to the overall total accident dose-risk, no change to economic risk. 

Meteorology in Last Spatial Ring Segment

Level 3 Input Sensitivity Investigation Conclusions 

 – The baseline case considers rain 
fall imposed within the 40 to 50 mile ring segment from release for all cases to 
force conservative population exposure, that is, to ensure that a 
conservatively large quantity of nuclides released in each scenario were 
deposited via wet deposition.  The sensitivity case allows the meteorology 
within the 40 to 50 mile ring segment to temporally follow the site 
meteorology.  Insight gained:  Decrease in risk due to removing assumed 
perpetual rainfall and its resulting wet deposition and instead assumed 
measured meteorology. 

With the baseline case conservative assumption for meteorology (the 
maximum risk year 2005 was chosen for the Level-3 analysis), the risks to 
severe accidents can increase up to approximately 4% as a result of any of 
the considered parameter changes.  The conservatism in the baseline case of 
specifying perpetual rainfall in the spatial ring from 40 to 50 miles is judged to 
more than balance any risk increases that might result from alternate release 
parameters.  Based on the baseline case assumptions and the sensitivity 
investigations performed, it is concluded that the offsite dose and economic 
risks are adequately accounted for and are relatively insensitive to reasonable 
variations in the individual input parameters.  No changes to the evaluation of 
SAMA candidates are judged necessary based on the Level 3 input sensitivity 
investigation. 

F.8.5 REAL DISCOUNT RATE  

Calculation of severe accident impacts in the Seabrook SAMA analysis was 
performed using a “real discount rate” of 7% (0.07/year) as recommended in 
NUREG/BR-0184 (Reference 16).  Use of both a 7% and 3% real discount 
rate in regulatory analysis is specified in Office of Management Budget (OMB) 
guidance (Reference 21) and in NUREG/BR-0058 (Reference 22).  
Therefore, a sensitivity analysis was performed using a 3% real discount rate. 

In this sensitivity analysis, the real discount rate in the Level 3 PRA model 
was changed to 3% from 7% and the Phase II analysis was repeated with the 
lower interest rate.  
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A sensitivity analysis was also performed using the “best estimate” (BE) 
discount rate of 8.5%.  This represents the discount rate that could be 
expected for Seabrook Station.  

The results of the sensitivity analyses are presented in Table F.8-1.  The 
sensitivity results do not challenge any decisions made regarding the SAMAs. 

F.8.6 ANALYSIS PERIOD 

As described in Section F.4, calculation of severe accident impacts involves 
an analysis period term, tf, which could have been defined as either the period 
of extended operation (20 years), or the years remaining until the end of 
facility life (from the time of the SAMA analysis to the end of the period of 
extended operation is 41 years). 

The value used for this term was the period of extended operation (20 years).  
This sensitivity analysis was performed using the period from the time of the 
SAMA analysis to the end of the period of extended operation to determine if 
SAMAs would be potentially cost-beneficial if performed immediately. 

In this sensitivity analysis, the analysis period in the calculation of severe 
accident risk was modified to 41 years and the Phase II analysis was 
repeated with the revised analysis period.  The cost of additional years of 
maintenance, surveillance, calibrations, and training were included 
appropriately in the cost estimates for SAMAs in this Phase II analysis.  

The results of this sensitivity analysis are presented in Table F.8-1.  This 
sensitivity analysis does not challenge any decisions made regarding the 
SAMAs. 
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Table F.8-1 Seabrook Station Sensitivity Evaluationa 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit at 
BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost Cost Basis Evaluation 

Basis for 
Evaluation 

2 Replace lead-
acid batteries 
with fuel cells. 

Extended DC 
power 
availability 
during an 
SBO. 

NOSBO $155K $255K $138K $247K $295K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

13 Install an 
additional, 
buried off-site 
power source. 

Reduced 
probability of 
loss of off-site 
power. 

NOLOSP $335K $527K $298K $502K $638K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

14 Install a gas 
turbine 
generator. 

Increased 
availability of 
on-site AC 
power. 

NOLOSP $335K $527K $298K $502K $638K $>1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

16 Improve 
uninterruptible 
power 
supplies. 

Increased 
availability of 
power 
supplies 
supporting 
front-line 
equipment. 

NOLOSP $335K $527K $298K $502K $638K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

20 Add a new 
backup source 
of diesel 
cooling. 

Increased 
diesel 
generator 
availability. 

NOSBO $155K $255K $138K $247K $295K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

21 Develop 
procedures to 
repair or 
replace failed 
4 KV 
breakers. 

Increased 
probability of 
recovery from 
failure of 
breakers that 
transfer 
4.16 kV non-
emergency 
buses from 
unit station 
service 
transformers. 

BREAKER $8K $13K $7K $13K $15 >$25K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

24 Bury off-site 
power lines. 

Improved off-
site power 
reliability 
during severe 
weather. 

NOLOSP $335K $527K $298K $502K $638K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

25 Install an 
independent 
active or 
passive high 
pressure 
injection 
system. 

Improved 
prevention of 
core melt 
sequences. 

LOCA02 $470K $751K $418K $720K $894K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

26 Provide an 
additional high 
pressure 
injection pump 
with 
independent 
diesel. 

Reduced 
frequency of 
core melt from 
small LOCA 
and SBO 
sequences. 

LOCA02 $470K $751K $418K $720K $894K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

28 Add a diverse 
low pressure 
injection 
system. 

Improved 
injection 
capability. 

LOCA03 $160K $240K $142K $222K $304K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

35 Throttle low 
pressure 
injection 
pumps earlier 
in medium or 
large-break 
LOCAs to 
maintain 
reactor water 
storage tank 
inventory. 

Extended 
reactor water 
storage tank 
capacity. 

LOCA04 $158K $260K $140K $253K $300K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit.  
Current 
valve & 
controls do 
not allow 
throttling.  
Modification 
required. 

39 Replace two 
of the four 
electric safety 
injection 
pumps with 
diesel-
powered 
pumps. 

Reduced 
common 
cause failure 
of the safety 
injection 
system.  This 
SAMA was 
originally 
intended for 
the 
Westinghouse
-CE System 
80+, which 
has four trains 
of safety 
injection.  
However, the 
intent of this 
SAMA is to 
provide 
diversity 
within the 
high- and low-
pressure 
safety 
injections 
systems. 

LOCA02 $470K $751K $418K $720K $894K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

41 Create a 
reactor 
coolant 
depressurizati
on system. 

Allows low 
pressure 
emergency 
core cooling 
system 
injection in the 
event of small 
LOCA and 
high-pressure 
safety 
injection 
failure.  

LOCA01 $33.3K $57K $30K $56K $63K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

43 Add redundant 
DC control 
power for SW 
pumps.  

Increased 
availability of 
SW. 

SW01 $9.8K $15K $9K $14K $19K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

44 Replace 
ECCS pump 
motors with 
air-cooled 
motors. 

Elimination of 
ECCS 
dependency 
on component 
cooling 
system. 

CCW01 $183K $290K $163K $277K $348K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

55 Install an 
independent 
reactor 
coolant pump 
seal injection 
system, with 
dedicated 
diesel. 

Reduced 
frequency of 
core damage 
from loss of 
component 
cooling water, 
service water, 
or station 
blackout.   

RCPLOCA $82.2K $145K $82K $138K $176K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

56 Install an 
independent 
reactor 
coolant pump 
seal injection 
system, 
without 
dedicated 
diesel. 

Reduced 
frequency of 
core damage 
from loss of 
component 
cooling water 
or service 
water, but not 
a station 
blackout. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

59 Install an 
additional 
component 
cooling water 
pump. 

Reduced 
likelihood of 
loss of 
component 
cooling water 
leading to a 
reactor 
coolant pump 
seal LOCA. 

CCW01 $183K $290K $163K $277K $348K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

65 Install a digital 
feed water 
upgrade. 

Reduced 
chance of loss 
of main feed 
water 
following a 
plant trip. 

      $30M Current 
estimate 
for cost of 
installation 

Not Cost-
Beneficial 

Cost is 
greater than 
MAB 
Note (1) 

77 Provide a 
passive, 
secondary-
side heat-
rejection loop 
consisting of a 
condenser 
and heat sink. 

Reduced 
potential for 
core damage 
due to loss-of-
feedwater 
events. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

80 Provide a 
redundant 
train or means 
of ventilation. 

Increased 
availability of 
components 
dependent on 
room cooling. 

HVAC2 $32K $56K $29K $56K $61K >$500k Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

90 Create a 
reactor cavity 
flooding 
system. 

Enhanced 
debris cool 
ability, 
reduced core 
concrete 
interaction, 
and increased 
fission product 
scrubbing. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

91 Install a 
passive 
containment 
spray system. 

Improved 
containment 
spray 
capability. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

93 Install an 
unfiltered, 
hardened 
containment 
vent. 

Increased 
decay heat 
removal 
capability for 
non-ATWS 
events, 
without 
scrubbing 
released 
fission 
products. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

94 Install a 
filtered 
containment 
vent to 
remove decay 
heat. Option 1:  
Gravel Bed 
Filter; Option 
2:  Multiple 
Venturi 
Scrubber 

Increased 
decay heat 
removal 
capability for 
non-ATWS 
events, with 
scrubbing of 
released 
fission 
products. 

CONT01 $163K $227K $145K $204K $310K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

96 Provide post-
accident 
containment 
inserting 
capability. 

Reduced 
likelihood of 
hydrogen and 
carbon 
monoxide gas 
combustion. 

H2BURN $<1K $<1K $<1K $<1K $<1K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

97 Create a large 
concrete 
crucible with 
heat removal 
potential to 
contain molten 
core debris. 

Increased 
cooling and 
containment 
of molten core 
debris.  
Molten core 
debris 
escaping from 
the vessel is 
contained 
within the 
crucible and a 
water cooling 
mechanism 
cools the 
molten core in 
the crucible, 
preventing 
melt-through 
of the base 
mat. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

98 Create a core 
melt source 
reduction 
system. 

Increased 
cooling and 
containment 
of molten core 
debris.  
Refractory 
material would 
be placed 
underneath 
the reactor 
vessel such 
that a molten 
core falling on 
the material 
would melt 
and combine 
with the 
material.  
Subsequent 
spreading and 
heat removal 
from the 
vitrified 
compound 
would be 
facilitated, and 
concrete 
attack would 
not occur. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit 
Note (1) 

99 Strengthen 
primary/secon
dary 
containment 
(e.g., add 
ribbing to 
containment 
shell). 

Reduced 
probability of 
containment 
over-
pressurization
. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

100 Increase 
depth of the 
concrete base 
mat or use an 
alternate 
concrete 
material to 
ensure melt-
through does 
not occur. 

Reduced 
probability of 
base mat 
melt-through. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

101 Provide a 
reactor vessel 
exterior 
cooling 
system. 

Increased 
potential to 
cool a molten 
core before it 
causes vessel 
failure, by 
submerging 
the lower 
head in water. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

102 Construct a 
building to be 
connected to 
primary/secon
dary 
containment 
and 
maintained at 
a vacuum. 

Reduced 
probability of 
containment 
over-
pressurization
. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

106 Install 
automatic 
containment 
spray pump 
header throttle 
valves. 

Extended time 
over which 
water remains 
in the reactor 
water storage 
tank, when full 
containment 
spray flow is 
not needed. 

LOCA04 $158K $260K $140K $253K $300K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

107 Install a 
redundant 
containment 
spray system. 

Increased 
containment 
heat removal 
ability. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

108 Install an 
independent 
power supply 
to the 
hydrogen 
control system 
using either 
new batteries, 
a non-safety 
grade portable 
generator, 
existing 
station 
batteries, or 
existing 
AC/DC 
independent 
power 
supplies, such 
as the security 
system diesel. 

Reduced 
hydrogen 
detonation 
potential. 

H2BURN $<1K $<1K $<1K $<1K $<1K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

109 Install a 
passive 
hydrogen 
control 
system. 

Reduced 
hydrogen 
detonation 
potential. 

H2BURN $<1K $<1K $<1K $<1K $<1K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

110 Erect a barrier 
that would 
provide 
enhanced 
protection of 
the 
containment 
walls (shell) 
from ejected 
core debris 
following a 
core melt 
scenario at 
high pressure. 

Reduced 
probability of 
containment 
failure. 

      >$3M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
Note (1) 

112 Add redundant 
and diverse 
limit switches 
to each 
containment 
isolation valve. 

Reduced 
frequency of 
containment 
isolation 
failure and 
ISLOCAs. 

CONT02 $209K $292K $186K $261K $397K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

113 Increase leak 
testing of 
valves in 
ISLOCA 
paths. 

Reduced 
ISLOCA 
frequency. 

LOCA06 $28.0K $43K $25K $40K $53K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

114 Install self-
actuating 
containment 
isolation 
valves. 

Reduced 
frequency of 
isolation 
failure. 

CONT02 $209K $292K $186K $261K $397K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

115 Locate 
residual heat 
removal 
(RHR) inside 
containment 

Reduced 
frequency of 
ISLOCA 
outside 
containment. 

LOCA06 $28.0K $43K $25K $40K $53K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

119 Institute a 
maintenance 
practice to 
perform a 
100% 
inspection of 
steam 
generator 
tubes during 
each refueling 
outage. 

Reduced 
frequency of 
steam 
generator 
tube ruptures. 

NOSGTR $86.1K $126K $77K $116K $164K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost 
exceeds 
benefit. 

121 Increase the 
pressure 
capacity of the 
secondary 
side so that a 
steam 
generator tube 
rupture would 
not cause the 
relief valves to 
lift. 

Eliminates 
release 
pathway to 
the 
environment 
following a 
steam 
generator 
tube rupture. 

NOSGTR $86.1K $126K $77K $116K $164K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

125 Route the 
discharge 
from the main 
steam safety 
valves through 
a structure 
where a water 
spray would 
condense the 
steam and 
remove most 
of the fission 
products. 

Reduced 
consequences 
of a steam 
generator 
tube rupture. 

NOSGTR $86.1K $126K $77K $116K $164K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

126 Install a highly 
reliable 
(closed loop) 
steam 
generator 
shell-side heat 
removal 
system that 
relies on 
natural 
circulation and 
stored water 
sources 

Reduced 
consequences 
of a steam 
generator 
tube rupture. 

NOSGTR $86.1K $126K $77K $116K $164K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

129 Vent main 
steam safety 
valves in 
containment. 

Reduced 
consequences 
of a steam 
generator 
tube rupture. 

NOSGTR $86.1K $126K $77K $116K $164K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

130 Add an 
independent 
boron injection 
system. 

Improved 
availability of 
boron 
injection 
during ATWS. 

NOATWS $70.2K $103K $63K $94K $134K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

131 Add a system 
of relief valves 
to prevent 
equipment 
damage from 
pressure 
spikes during 
an ATWS. 

Improved 
equipment 
availability 
after an 
ATWS. 

NOATWS $70.2K $103K $63K $94K $134K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

133 Install an 
ATWS sized 
filtered 
containment 
vent to 
remove decay 
heat. 

Increased 
ability to 
remove 
reactor heat 
from ATWS 
events. 

NOATWS $70.2K $103K $63K $94K $134K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

147 Install digital 
large break 
LOCA 
protection 
system. 

Reduced 
probability of 
a large break 
LOCA (a leak 
before break). 

LOCA05 $103K $158K $92K $148K $196K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

153 Install 
secondary 
side guard 
pipes up to the 
main steam 
isolation 
valves. 

Prevents 
secondary 
side 
depressurizati
on should a 
steam line 
break occur 
upstream of 
the main 
steam 
isolation 
valves.  Also 
guards 
against or 
prevents 
consequential 
multiple steam 
generator 
tube ruptures 
following a 
main steam 
line break 
event. 

NOSLB $3.1K $5K $3K $5K $6K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

154 Modify SEPS 
design to 
accommodate: 
(a) automatic 
bus loading, 
(b) automatic 
bus alignment. 

Improve 
reliability of 
onsite power; 
reduce SBO 
CDF 
contribution; 
remove 
dependence 
on operator 
action. 

NOSBO $155K $255K $138K $247K $295K >$750k Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

156 Install 
alternate 
offsite power 
source that 
bypasses the 
switchyard. 
For example, 
use campus 
power source 
to energize 
Bus E5 or E6. 

Improve 
offsite power 
reliability and 
independence 
of switchyard 
and SF6 bus 
duct; allow 
restoration of 
offsite power 
within a few 
hours. 

NOLOSP $335K $527K $298K $502K $638K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

157 Provide 
independent 
AC power 
source for 
battery 
chargers. For 
example, 
provide 
portable 
generator to 
charge station 
battery. 

Reduce CDF 
of long term 
SBO 
sequences; 
extend battery 
life to allow 
additional time 
for recovery. 

INDEPAC $23K $39K $21K $38K $45K $30K Cost for 
480V 
generator, 
cables, 
procedure 
for use, 
and 
training. 

Potentially 
Cost-
Beneficial 

Case benefit 
for 
uncertainty 
sensitivity 
case is 
$45K. 
Independent 
AC power 
source for 
battery 
chargers is a 
plant-specific 
item 
identified via 
the IPE. 

159 Install 
additional 
batteries. 

Reduce CDF 
of long term 
SBO 
sequences; 
extend battery 
life to allow 
additional time 
for recovery. 

INDEPAC $23K $39K $21K $38K $45K >$1M Batteries, 
charger, 
cabling, 
new 
building to 
house 
batteries, 
ongoing 
maintenan
ce costs. 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

161 Modify EDG 
jacket heat 
exchanger 
service water 
supply and 
return to allow 
timely 
alignment of 
alternate 
cooling water 
source (supply 
& drain) from 
firewater, 
RMW, DW, 
etc. 

Alternate 
cooling to 
both EDGs 
would reduce 
CDF long 
term 
sequences 
involving 
LOOP and 
loss of SW 
/cooling tower.  
A loss of 
service water / 
cooling tower 
with a LOOP 
could result in 
EDG failure 
and non-
recovery. 

NOSBO $155K $255K $138K $247K $295K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

162 Increase the 
capacity 
margin of the 
CST. 

Extend long 
term operation 
of EFW 
without 
operator 
action for CST 
makeup for 
sequences 
that do not go 
to cold 
shutdown. 
Enhance CST 
margin for 
design-basis 
seismic event 
with cooldown 
via SG and 
transition to 
RHR. 

CST01 $8.6K $15K $8K $14K $16K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

163 Install third 
EFW pump 
(steam-
driven). 

Reduce CDF 
of SBO 
sequences by 
improving 
overall 
reliability of 
EFW system 
independent 
of AC power.  
An additional 
pump might 
also have a 
Level 2 
benefit by 
maintaining 
coverage of 
SG tubes thus 
reducing the 
release 
potential for 
induced 
SGTR given 
high pressure 
core melt 
sequence. 

TDAFW $100K $166K $89K $162K $190K >$250K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

164 Modify 10" 
Condensate 
Filter Flange 
to have a 2½-
inch female 
fire hose 
adapter with 
isolation valve. 

Possible 
enhancement 
of long term 
core damage 
sequences 
that credit 
CST makeup. 

CST01 $8.6K $15K $8K $14K $16K $40k Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

165 RWST fill from 
firewater 
during 
containment 
injection - 
Modify 6" 
RWST Flush 
Flange to 
have a 2½-
inch female 
fire hose 
adapter with 
isolation valve. 

Could 
enhance long 
term 
containment 
injection 
sequences 
that would 
benefit from 
RWST 
makeup. 

NORMW $75 $120K $66K $115K $142K $50K Expert 
Panel 

Potentially 
Cost-
Beneficial 

 

167 Install 
independent 
seal injection 
pump (low 
volume pump) 
with automatic 
start. 

Reduce CDF 
contribution 
from RCP 
seal LOCA 
events driven 
by seal 
cooling 
hardware 
failures. 

RCPLOCA $82.2K $145K $82K $138K $176K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

168 Install 
independent 
seal injection 
pump (low 
volume pump) 
with manual 
start. 

Reduce CDF 
contribution 
from RCP 
seal LOCA 
events driven 
by seal 
cooling 
hardware 
failures. 

RCPLOCA $82.2K $145K $82K $138K $176K >$1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

169 Install 
independent 
charging 
pump (high 
volume pump) 
with manual 
start 

Reduce CDF 
contribution 
from RCP 
seal LOCA 
events driven 
by seal 
cooling 
hardware 
failures; 
improve 
decay heat 
removal using 
feed & bleed. 

RCPLOCA $82.2K $145K $82K $138K $176K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

170 Replace the 
Positive 
Displacement 
Pump (PDP) 
with a 3rd 
centrifugal 
charging 
pump.  
Consider low 
volume and 
cooling water 
independence. 

Reduce CDF 
contribution 
from RCP 
seal LOCA 
events driven 
by seal 
cooling 
hardware 
failures. 

RCPLOCA $82.2K $145K $82K $138K $176K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

172 Evaluate 
installation of 
a "shutdown 
seal" in the 
RCPs being 
developed by 
Westinghouse. 

Reduce CDF 
contribution 
from 
transients with 
seal cooling 
hardware 
failures 
resulting in 
RCP seal 
LOCA events. 

RCPLOCA $82.2K $145K $82K $138K $176K >$1M Expert 
Panel 

Not Cost-
Beneficial 

PRA case 
RCPLOCA 
which has a 
best 
estimate 
benefit of 
$92K and an 
upper bound 
benefit of 
$176K.  This 
will not be 
cost 
beneficial, 
but 
Seabrook 
can take 
credit for 
following 
shutdown 
seal 
development
s and 
industry 
initiatives to 
lower risk of 
RCP seal 
LOCA 
events.  The 
budgetary 
estimated 
cost to 
replace 4 
RCP seals 
with new 
shutdown 
seal when 
available is 
>$1M. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

174 Provide 
alternate 
scram button 
to remove 
power from 
MG sets to CR 
drives. 

Improve 
reliability of 
reactor scram 
by providing 
remote-
manual 
capability to 
remove rod 
drive power 
should the 
reactor trip 
breakers fail; 
reduce ATWS 
contribution. 

NOATWS $70.2K $103K $63K $94K $134K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

175 Install fire 
detection in 
turbine 
building relay 
room. 

Improve fire 
detection and 
manual 
suppression 
actions. 

FIRE2 $3K $5K $2K $5K $5K >$10K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

179 Fire induced 
LOCA 
response 
procedure 
from Alternate 
Shutdown 
Panel. 

Possible 
reduction in 
CDF if 
mitigating fire-
induced 
LOCA.  
Judged 
marginal 
benefit due to 
existing 
design and 
guidance to 
minimize 
potential for 
inadvertent 
PORV 
interaction.  
Thus, 
likelihood of 
LOCA with 
control room 
uninhabitable 
for a long 
period of time 
is judged low. 

FIRE1 $4K $7K $3K $7K $7K >$10K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

181 Improve relay 
chatter 
fragility. 

Closed.  
Relay chatter 
fragility judged 
low 
contributor to 
CDF.  
Significant 
uncertainty in 
hazard and 
fragility not 
easily 
removed and 
beyond state-
of-the-art as 
stated in 
IPEEE.  No 
further actions 
needed. 

SEISMIC01 $102K $156K $91K $146K $195K >$300K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

182 Improve 
seismic 
capacity of 
EDGs and 
steam-driven 
EFW pump. 

Improve 
component 
fragility and 
reduce 
seismic event 
contribution to 
CDF. 

SEISMIC02 $<1K $<1K $<1K $<1K $<1K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

184 Control/reduce 
time that the 
containment 
purge valves 
are in open 
position. 

Purge path is 
large opening.  
Reduce 
exposure time 
of open path, 
improve 
reliability/avail
ability of CI, 
reduce CI 
failure 
contribution to 
large release. 

PURGE $<1K $<1K $<1K $<1K $<1K $20K Cost of 
Procedure 
Change 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 
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Table F.8-1 Seabrook Station Sensitivity Evaluation (Continued) 

Seabrook 
SAMA 

Number 
Potential 

Improvement Discussion 
SAMA 
Case 

Benefit 
at 7% 

Discount 
Rate 

Benefit at 
3% 

Discount 
Rate 

Benefit 
at BE 

Discount 
Rate of 
8.5% 

Benefit 
at  

41 yrs 
Benefit 
at UB Cost 

Cost 
Basis Evaluation 

Basis for 
Evaluation 

186 Install 
containment 
leakage 
monitoring 
system. 

Improve 
containment 
reliability by 
reducing the 
potential for 
pre-existing 
containment 
leakage. 

CONT01 $163K $227K $145K $204K $310K >$500K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

187 Install RHR 
isolation valve 
leakage 
monitoring 
system. 

Reduce 
ISLOCA 
challenge to 
RHR by 
identification 
of upstream 
valve failure. 

LOCA06 $28.0K $43K $25K $40K $53K >$100K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

189 Modify or 
analyze SEPS 
capability; 1 of 
2 SEPS for 
LOSP non-SI 
loads, 2 of 2 
for LOSP SI 
loads. 

Allow all 
equipment to 
be run 
following 
LOSP with 
EDG failure 
but successful 
start and load 
of SEPS. 

1of2SEPS $30K $52K $27K $52K $57K >$300K Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

190 Add 
synchronizatio
n capability to 
SEPS Diesel. 

Eliminate 
current 
requirement 
for dead bus 
transfer from 
SEPS to 
normal power. 

NOSBO $155K $255K $138K $247K $295K $1M Expert 
Panel 

Not Cost-
Beneficial 

Cost will 
exceed 
benefit. 

a The benefits in this table are provided for 5 cases: (1) Benefit  at 7% discount rate – baseline benefit calculated using nominal values for all parameters; (2) Benefit at 
3% discount rate – benefit calculated using 3% discount rate rather than the nominal 7%; (3) Benefit at BE discount rate of 8.5% – benefit calculated using the best 
estimate discount rate provided by Seabrook Station rather than the nominal 7%; (4) Benefit at 41 yrs – benefit using a 41-year calculation period rather than the 
nominal 20 years; and (5) Benefit at UB – benefit calculated using the upper bound of CDF as defined by Seabrook  Station rather than the point estimate for CDF. 

Note (1): Risk reduction not specifically evaluated because estimated cost exceeds the possible maximum averted cost-risk. 



Appendix E - Environmental Report 
Attachment F Severe Accident Mitigation Alternatives 

Seabrook Station Unit 1 Page F-186 
License Renewal Application 

F.9 CONCLUSIONS 

As a result of this analysis, two SAMAs have been identified in Table F.9-1 as 
potentially cost beneficial (SAMAs 157 and 165), either directly or as a result 
of the sensitivity analyses.  These SAMA are not aging-related and are 
therefore not required to be resolved as part of the License Renewal effort.  
However, because these potential improvements could result in a reduction in 
public risk, these SAMAs will be entered into the Seabrook Station long-range 
plan development process for further consideration. 

Implementation of SAMA 157 would involve the purchase of a portable 480V 
AC generator, installation of connections to allow use of the generator, 
development of a procedure for use, and training for personnel. 

Implementation of SAMA 165 involves installation of a permanent hose 
connection on the flush flange for the RWST, development of procedures for 
use, and training of personnel. 

None of the SAMAs identified in Table F.9-1 are aging-related. 
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Table F.9-1: Seabrook Station Potentially Cost Beneficial SAMAs 

Seabrook 
SAMA 

Number Potential Improvement Discussion 

157 Provide independent AC power 
source for battery chargers - 
example: provide portable generator 
to charge station battery. 

Reduce CDF of long term SBO sequences; 
extend battery life to allow additional time for 
recovery of offsite power. 

165 RWST fill from firewater during 
containment injection - Modify 6" 
RWST Flush Flange to have a 2½-
inch female fire hose adapter with 
isolation valve. 

Could enhance long term containment 
injection sequences that would benefit from 
RWST makeup.  Installing permanent valve 
connection would improve alignment 
efficiency.  
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APPENDIX F.A 

PRA CASE DESCRIPTIONS FOR SELECTED SAMA CASES 
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PRA CASE DESCRIPTIONS FOR SELECTED SAMA CASES 

Explanation of Appendix F.A Contents 

This appendix describes each of the SAMA evaluation cases.  An evaluation 
case is an evaluation of plant risk using a plant PRA model that considers 
implementation of the evaluated SAMA.  The case-specific plant configuration 
is defined as the plant in its baseline configuration with the model modified to 
represent the plant after the implementation of a particular SAMA.  As 
indicated in the main report, these model changes were performed in a 
manner expected to bound the change in risk that would actually be expected 
if the SAMA were implemented.  This approach was taken because the actual 
designs for the SAMAs have not been developed. 

Each analysis case is described.  Each case includes a description of the 
physical change that the case represents and a description of the SAMAs that 
are being evaluated by this specific case. 

Description: This case is used to determine the benefit of replacing the air 
compressors.  For the purposes of the analysis, a single bounding condition 
was performed, which assumed the station and containment instrument air 
systems do not fail.   

Case INSTAIR1 

Description:  This case is used to determine the benefit of eliminating all 
Anticipated Transient without Scram (ATWS) events.  For the purposes of the 
analysis, a single bounding analysis was performed which assumed that 
ATWS events do not occur.   

Case NOATWS 

Description:  This case is used to determine the benefit of eliminating all 
Steam Generator Tube Rupture (SGTR) events.  This allows evaluation of 
various possible improvements that could reduce the risk associated with 
SGTR events.  For the purposes of this analysis, a single bounding analysis 
was performed which assumed that SGTR events do not occur.   

Case NOSGTR 

Description:  This case is used to determine the benefit of eliminating all 
Reactor Coolant Pump (RCP) seal loss of coolant accident (LOCA) events.  
This allows evaluation of various possible improvements that could reduce 
the risk associated with RCP seal LOCA and other small LOCA events. 

Case RCPLOCA 

Description:  This case is used to determine the benefit of eliminating all Loss 
of Off-Site Power (LOSP) events, both as the initiating event and subsequent 
to a different initiating event.  This allows evaluation of various possible 
improvements that could reduce the risk associated with LOSP events.  For 

Case NOLOSP 
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the purposes of the analysis, a single bounding analysis was performed which 
assumed that LOSP events do not occur, both as an initiating event and 
subsequent to a different initiating event. 

Description: This case is used to determine the benefit of eliminating all 
Station Blackout (SBO) events.  This allows evaluation of possible 
improvements related to SBO sequences.  For the purpose of the analysis, a 
single bounding analysis is performed that assumes the emergency AC 
power supplies do not fail.   

Case NOSBO 

Description:  This case is used to determine the benefit of installing 
secondary side guard pipes to the Main Steam Isolation Valves (MSIVs).  
This would prevent secondary side depressurization should a Steam Line 
Break (SLB) occur upstream of the MSIVs.  For the purposes of the analysis, 
a single bounding analysis was performed which assumed that no SLB 
events occur (inside or outside of containment).   

Case NOSLB 

Description: Assumes the charging pumps are not dependent on cooling 
water.  This case is used to determine the benefit of removing the charging 
pumps dependency on cooling water. 

Case CHG01 

Description: Assumes the service water pumps are not dependent on DC 
power.  This case is used to determine the benefit of enhancing the DC 
control power to the service water pumps.     

Case SW01 

Description: This case is used to determine the benefit of improvement to the 
CCW system by assuming that CCW pumps do not fail.     

Case CCW01 

Description: Eliminates loss of feedwater initiating events.  This case is used 
to determine the benefit of improvements to the feedwater and feedwater 
control systems.     

Case FW01 

Description: Assumes small LOCA events do not occur.  This case is used to 
determine the benefit of eliminating all small LOCA events. 

Case LOCA01 

Description: Assumes the high pressure injection system does not fail.  This 
case is used to determine the benefit of improvements to the High Pressure 
Injection Systems. 

Case LOCA02 
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Description: Assumes failures of the low pressure injection system do not 
occur.  This case is used to determine the benefit of improving the Low 
Pressure Injection Systems. 

Case LOCA03 

Description: This case assumes that the RWST cannot be depleted and is 
used to determine the impact of refilling or backup of the water supply for the 
RWST. 

Case LOCA04 

Description: Assumes that piping system LOCAs do not occur.  This case is 
used to determine the benefit of eliminating all LOCA events related to piping 
failure (no change to non-piping failure is considered). 

Case LOCA05 

Description: Assumes ISLOCA events do not occur.  This case is used to 
determine the benefit of eliminating all ISLOCA events. 

Case LOCA06 

Description: Assumes that the containment does not fail due to 
overpressurization.  This case is used to determine the benefit of eliminating 
all containment failures due to overpressurization.  

Case CONT01 

Description: Assumes hydrogen burns and detonations do not occur.  This 
case is used to determine the benefit of eliminating all hydrogen ignition and 
burns.  

Case H2BURN 

Description: Assumes there are no failures of containment isolation.  This 
case is used to determine the benefit of eliminating all containment isolation 
failures.  

Case CONT02 

Description:  Eliminates the dependence of cooling water on the CCW heat 
exchangers.  This case is used to determine the benefit of alternate cooling 
methods to the CCW heat exchangers. 

Case CCW02 

Description:  Assumes the CST does not run out of water and thus does not 
need to be refilled.  This case is used to evaluate methods of CST refill. 

Case CST01 
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Description:  Assumes no seismic relay chatter failures occur.  This case is 
used to evaluate the impact of improvements that would eliminate seismic 
relay chatter events. 

Case SEISMIC1 

Description:  Assumes no seismic failures of diesel generators or turbine 
driven EFW. 

Case SEISMIC2 

Description:  Eliminates possibility of containment purge valves being open at 
the time of an event (assume purge valves always closed). 

Case PURGE 

Description:  Removes HVAC dependency for CS, SI, RH and CB Spray 
pumps. 

Case HVAC2 

Description:  Assumes TDAFW train does not fail. 

Case TDAFW 

Description:  Assumes no failures of 4KV bus infeed breakers. 

Case BREAKER 

Description:  This case eliminates initiator FCRPL, control room fire-induced 
LOCA (PORV), to assess possible benefit of procedure enhancement for 
handling LOCA at RSS Panel.  

Case FIRE1 

Description:  This case eliminates initiator FTBLP, turbine building fire at west 
wall or relay room, causing opening of UAT/RAT breakers and loss of power 
to emergency buses, to conservatively assess the benefit of installing fire 
detection in the Relay Room. 

Case FIRE2 

Description:  Benefits of independent AC power to battery chargers, 
applicable to SAMA 157. 

Case INDEPAC 

Description:  Benefits of SEPS success criteria change, from 2 of 2 SEPS 
DGs to 1 of 2 SEPS DGs, applicable to SAMA 189. 

Case 1of2SEPS 

Description:  This PRA case assumes that RWST makeup for long term 
sequences without recirculation are guaranteed success. 

Case NORMW 
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