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EXECUTIVE SUMMARY 

The Endangered Species Act (ESA) of 1973, as amended, and related implementing regulations 
of the jurisdictional federal agencies, the U.S. Departments of Commerce and Interior, require 
that federal agencies ensure that any action authorized, funded, or carried out under their 
jurisdiction is not likely to jeopardize the continued existence of any threatened or endangered 
(T&E) species or result in the destruction or adverse modification of critical habitats for such 
species.  The issuance and maintenance of a federal license, such as a construction permit or 
operating license issued by the U.S. Nuclear Regulatory Commission (NRC) for a commercial 
nuclear power facility is a federal action under the jurisdiction of a federal agency, and is 
therefore subject to the provisions of the ESA. 

The NRC staff performed appropriate assessments of potential impacts to threatened or 
endangered species, and consulted with appropriate agencies with regard to protection of such 
species in authorizing the construction, operation, and relicensing of nuclear power generating 
facilities.  The assessments and consultations concerning many of the facilities were performed 
during the 1970’s or early 1980’s, and have not been re-evaluated since those initial evaluations. 

A review of potential Endangered Species Act issues at all licensed commercial nuclear power 
facilities was completed in 1997.  At that time, approximately 484 ESA-listed species were 
identified as potentially occurring near one or more of the 75 facility sites that were examined.  
The current review re-evaluated 38 of those sites and determined which sites should be 
considered for a follow up evaluation.  An update of the 1997 T & E species evaluation was 
needed because nearly 200 species have been added to the ESA list since 1997, critical habitats 
have been designated for many species, and significantly more information is available online, 
allowing for more efficient evaluations of potential species presence near.   

The updated evaluation included searching the NRC’s ADAMS database to find documents 
related to the take of T&E species, management of T&E species, evaluations of potential effects 
of operation on T&E species, and consultation with federal resource management agencies 
regarding T&E species.  Species potentially present at each site were determined via the 
Geographical, Environmental, and Siting Information System (GEn&SIS) database developed by 
Lawrence Livermore National Laboratory.  These results were compared to the list of species 
identified in the 1997 review, and in the cases of sites that were in the relicensing process, with 
the results of those site specific evaluations. A total of 452 T&E species were identified as 
potentially occurring near one or more of the evaluated reactor sites.  Information about each 
species was gathered to support an assessment of the probability of occurrence at each of the 
reactor sites.   

Based on the assessments of species potentially affected at each site, and the information 
obtained from the NRC ADAMS database, each site was assigned a priority value for follow-up 
evaluations.  The priority listing did not include any sites that have already entered or are 
expected to enter the relicensing process before the end of 2005, or those that have initiated 
decommissioning.  Of the 39 remaining sites, those that were identified as the highest priority for 
follow-on evaluations are:  Diablo Canyon, San Onofre, Crystal River, Harris, and Vogtle, 
followed by South Texas, Palo Verde, Salem, and Cooper.
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1. INTRODUCTION

In 1997 at the request of the U.S. Nuclear Regulatory Commission (NRC), Pacific Northwest 
National Laboratory (PNNL) completed a review of potential Endangered Species Act (ESA) 
issues at all of the licensed commercial nuclear power facilities (Sackschewsky 1997).  In that 
Phase 1 review approximately 484 different ESA-listed species were identified as potentially 
occurring near one or more of the 75 facility sites examined.  In 2003, the NRC asked PNNL to 
update the previous threatened and endangered (T&E) species evaluation because since 1997: 

Nearly 200 species have been added to the ESA list, 
Critical habitats have been designated for many listed species, 
Significantly more information is available via the Internet, allowing for improved 
evaluations of potential species presence and operational impacts. 

The primary purpose of the Phase 1 review update was to evaluate the current potential for 
adverse impacts to T&E species at those facilities that had not been recently evaluated in detail.
This evaluation was used to make recommendations for Phase 2 follow-up evaluations at those 
sites with the highest potential for adverse impacts to T&E species.  As part of the review, two 
basic questions were asked concerning each site: 

1) Have there been any known adverse impacts to threatened or endangered species for 
which appropriate follow-up actions or consultations were not pursued? 

2) Are there any species present at or near the site that may be adversely affected by site 
operations (i.e. what is the likelihood of heretofore undocumented impacts?) 

Although the NRC is not aware of any noncompliance with the ESA by any of its licensees, the 
Office of Nuclear Reactor Regulation (NRR) staff have determined, based on their experience 
and the periodic inclusion of additional species on the lists maintained at 50 CFR 17.11 and 50 
CFR 17.12, that periodic review of the current status of ESA compliance at each licensed 
commercial nuclear power generating facility is warranted.  To this end, the NRR has requested 
PNNL assistance in developing a review process and an updated database that can be used to 
ensure all commercial nuclear power plants licensed by the NRC are compliant with the ESA.  
This in turn will ensure the continued preservation of species that may be present at or near these 
facilities and might be impacted by the facilities.   

This report documents PNNL’s efforts to re-evaluate compliance with the ESA at commercial 
nuclear power generating facilities licensed by the NRC. 

1.1. Responsibilities Under the Endangered Species Act 

The Endangered Species Act of 1973 (16 U.S.C. 1531, et seq.), as amended, and related 
implementing regulations of the jurisdictional federal agencies, the U.S. Departments of 
Commerce and Interior, at 50 CFR Part 17.1, et seq., require that federal agencies ensure that any 
action authorized, funded, or carried out under their jurisdiction is not likely to jeopardize the 
continued existence of any threatened or endangered species or result in the destruction or 
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adverse modification of critical habitats for such species.  The issuance and maintenance of a 
federal license, such as a construction permit or operating license issued by the NRC for a 
commercial nuclear power generating facility is a federal action under the jurisdiction of a 
federal agency, and is therefore subject to the provisions of the ESA. 

The U.S. Department of the Interior [through the U.S. Fish and Wildlife Service (USFWS)], and 
the U.S. Department of Commerce (through National Oceanic and Atmospheric Administration 
(NOAA) Fisheries, formerly the National Marine Fisheries Service) share responsibility for 
administration of the ESA.  NOAA Fisheries is responsible for species that inhabit marine 
environments and anadromous fish, while the USFWS is responsible for terrestrial and 
freshwater species and migratory birds.  A species (or other distinct taxonomic unit such as 
subspecies, variety, and for vertebrates, distinct population units) may be classified for protection 
as "endangered" when it is in danger of extinction within the foreseeable future throughout all or 
a significant portion of its range.  A "threatened" classification is provided to those animals and 
plants likely to become endangered within the foreseeable future throughout all or a significant 
portion of their ranges.  As of June 2003, there were about 1263 species listed under the ESA in 
the United States (987 endangered, 276 threatened).  Additionally, there were approximately 33 
species currently proposed for listing as threatened or endangered, and another 256 species 
identified as candidates for formal listing proposals.  Nearly 200 more species currently are listed 
as either endangered or threatened in the United States than when the previous NRC review was 
published (Sackschewsky 1997). 

Three sections of the ESA (Sections 7, 9, and 10) directly affect NRC licensing activities.
Section 7 of the ESA requires that all federal agencies use their authority in furtherance of the 
purposes of the ESA, and that they consult with the appropriate service when any activity 
permitted, funded or conducted by that agency may affect a listed species or designated critical 
habitat, or is likely to jeopardize proposed species or adversely modify proposed critical habitat.
The purpose of this consultation is to identify and quantify potential adverse affects on listed 
species and develop reasonable and prudent measures to aid in conserving the listed species.  In 
most cases of NRC licensing activities, this has taken the form of an informal consultation at the 
time of the licensing action, or in a few instances, has occurred subsequent to the licensing action 
in the form of a formal consultation when actual or potential impacts to one or more listed 
species were discovered.

Section 9 of the ESA prohibits the taking of federally listed species without appropriate 
authorization.  Take is defined under the ESA, in part, as "killing, harming, or harassment" of a 
federally listed species.   Section 10 of the ESA provides a mechanism by which the 
jurisdictional agency can authorize an exemption to the provisions of Section 9, in the form of an 
incidental take permit.   Incidental take is one that is "incidental to, and not the purpose of, 
otherwise lawful activities.”  Incidental take permits are normally issued only if it is determined 
that the take will not appreciably reduce the likelihood of the survival and recovery of the 
species; that the applicant will, to the maximum extent practicable, minimize and mitigate the 
impacts of the taking; and that the applicant will ensure that other measures that the USFWS 
and/or NOAA Fisheries may require as being necessary or appropriate will be provided. 



 3 

The NRC has the responsibility under the ESA at the time of a licensing activity to either 
perform or ensure that the following actions are performed: 

determine what species listed under the ESA are potentially affected by the proposed action 
assess the potential impacts of the proposed action on those species 
consult, either formally or informally as appropriate, with the jurisdictional agencies with 
regard to the potential impacts of the proposed action 
work with the jurisdictional agency to secure an incidental take permit if incidental take of 
one or more species is likely, and the issuance of such a permit is appropriate. 

The NRR staff have performed appropriate assessments of potential impacts to threatened or 
endangered species, and consulted with appropriate agencies with regard to protection of such 
species in authorizing the construction, operation, and relicensing of nuclear power generating 
facilities.  Guidance for performing these assessments were outlined in NUREG-0555 
“Environmental Standard Review Plan (ESRP) for the Environmental Review of Construction 
Permit Applications for Nuclear Power Plants,” (NRC 1979).  The ESRP was not available for 
the evaluation of the majority of licensed commercial nuclear power generating plants.   The 
assessments and consultations concerning many of the facilities were performed during the 
1970s or early 1980s, and have not be re-evaluated or updated since those initial evaluations.
The ESRP was updated and re-issued in 1999 as NUREG-1555 for the evaluation of applications 
for new plants (NRC 1999a) and as NUREG-1555 Supplement 1 for  the evaluation of license 
renewal applications (NRC 1999b). 

During normal operations of a nuclear facility, the NRC has the oversight responsibility to: 

ensure facility operations do not adversely affect any listed species or adversely modify 
critical habitats for those species 
work with the licensee and jurisdictional agency, if unforeseen take does occur, to develop 
mitigative measures to minimize any future takes and secure an incidental take permit if 
needed and appropriate. 

The licensee is prohibited under the ESA from taking listed species or from adversely modifying 
designated or proposed critical habitats for listed species.  In most cases, it is a license 
requirement to report to the NRC the mortality of any species listed under the ESA.  If during the 
course of normal operations an unexpected take does occur, the licensee must work with the 
jurisdictional agency and the NRC to develop appropriate mitigative measures to minimize or 
prevent future takes and to secure an incidental take permit, if needed and appropriate. 

1.2. Scope and Limitations 

The scope of the current review of ESA compliance was somewhat smaller than the Phase 1 
evaluation reported in Sackschewsky (1997).  Fewer sites were included in the more detailed 
analysis, and there was no attempt to correspond directly with the USFWS and NOAA Fisheries 
to get new lists of potentially affected species.  Interaction with USFWS and NOAA Fisheries 
does occur during the relicensing process, or during other licensing actions for specific sites.  
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These agencies will also be contacted during follow-up evaluations of any sites identified in this 
review as being priority sites for such evaluations. 

Because this review is based entirely on publicly available information, inherent limitations exist 
on the comprehensiveness and accuracy of the presence / absence and impact evaluations.  There 
is never a substitute for direct interactions with the licensee and the jurisdictional agencies, or for 
site specific field investigations. 

The scope of the current review was limited to determining the potential for adverse impacts at 
38 reactor sites.  It was not designed to fully evaluate the magnitude of impacts or even to 
determine if impacts are actually occurring.  More detailed analyses of effects and evaluations of 
impacts should be directed, in the future, to those sites identified through this broad-scale 
evaluation as having the greatest potential to adversely affect threatened or endangered species.
Recommendations for follow-on or Phase 2 evaluations made based on this preliminary analysis 
are included in section 4.0. 

1.3. Sites Reviewed in the Current Evaluation: 

The 1997 T&E species evaluation included reviews of potential species occurrences at 75 
different commercial nuclear power reactor sites.  The current review evaluated 38 of tose sites 
in detail and determined which sites should be considered for a Phase 2 follow-on evaluation 
(Table 1).  The remaining 37 sites (Table 2) were excluded from detailed analysis.  They were 
not considered for Phase 2 analysis because: 

they have recently been well evaluated for potential impacts to threatened and 
endangered species during the license renewal evaluation process (20 sites)

the licensee has indicated it intends to submit an application for license renewal within 
the next 2 years (i.e., they are in the relicensing queue), and therefore, the sites will be 
thoroughly reviewed in the near future (7 sites)

or the plants are in the decommissioning process, and therefore, the potential for 
operational or maintenance impacts on T&E species is greatly reduced, and any impacts 
due to decommissioning are being evaluated as part of the decommissioning and license 
termination reviews (10 sites). 

Of the 38 plants for which detailed analysis were conducted, several are likely to be evaluated as 
part of other actions.  For instance, the evaluation of applications for early site permits should 
effectively cover potential impacts at Clinton and Grand Gulf.  The Fitzpatrick plant is 
essentially co-located with Nine Mile Point, for which a relicensing application is expected in the 
spring of 2004.  Finally, license renewal applications for at least 5 plants listed in Table 1 are 
expected before the end of 2005, but the licensees have chosen to withhold the names of the 
specific plants at this time.  Therefore, of the 38 plants reviewed in this document, at least 8 are 
likely to be at least partially evaluated in terms of T&E species as part of various licensing 
reviews during the next 2 years.  In order to maintain consistency in the electronic database,
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Table 1.  Commercial Nuclear Power Reactor Sites Considered For Phase 2 
Threatened or Endangered Species Evaluations 

Site Comments 
Arnold
Braidwood
Byron
Callaway
Clinton Location of an early site permit application under review 
Comanche Peak  
Cooper
Crystal River  
Diablo Canyon  
Fermi  
Fitzpatrick Co-located with Nine Mile Point (in relicensing queue) 
Grand Gulf Location of an early site permit application under review 
Harris
Hope Creek  
Indian Point  
Kewaunee
La Salle  
Limerick  
Monticello  
Oyster Creek  
Palisades  
Palo Verde  
Perry  
Prairie Island  
River Bend  
Salem  
San Onofre  
Seabrook
Sequoyah
South Texas  
Susquehanna In relicensing queue for 2006 
Three Mile Island  
Vermont Yankee  
Vogtle  
Waterford
Watts Bar Operating license granted in 1996 
WNP-2 Now called Columbia Generating Station 
Wolf Creek In relicensing queue for 2006 
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Table 2.  Commercial Nuclear Power Reactor Sites Not Considered For Phase 2 
Threatened or Endangered Species Evaluations 

Site Reason for Exclusion 
Arkansas Nuclear One Unit 1 Relicensed, 2001 
Beaver Valley Relicensing queue (expected September 2004) 
Big Rock Point Decommissioning 
Browns Ferry Relicense application under evaluation 
Brunswick Relicensing queue (expected December 2004) 
Calvert Cliffs Relicensed, 2000 
Catawba Relicensed, 2003 
Cook Relicense application under evaluation 
Davis Besse Relicensing queue (expected December 2004) 
Dresden Relicense application under evaluation 
Farley Relicense application under evaluation 
Fort Calhoun Relicensed, 2003 
Fort St. Vrain Decommissioned, license terminated 
Ginna Relicense application under evaluation 
Haddam Neck Decommissioning 
Hatch Relicensed, 2002 
LaCrosse Decommissioning 
Maine Yankee Decommissioning 
McGuire Relicensed, 2003 
Millstone Relicensing queue (expected January 2004) 
Nine Mile Point Relicensing queue (expected May 2004) 
North Anna Relicensed, 2003 
Oconee Relicenced, 2000 
Peach Bottom Relicensed, 2003 
Pilgrim Relicensing queue (expected December 2004) 
Point Beach Relicensing queue (expected February 2004) 
Quad Cities Relicense application under evaluation 
Ranch Seco Decommissioning 
Robinson Relicense application under evaluation 
Shoram Decommissioned, license terminated 
St. Lucie Relicensed, 2003 
Summer Relicense application under evaluation 
Surry Relicensed, 2003 
Trojan Decommissioning 
Turkey Point Relicensed, 2002 
Yankee Rowe Decommissioning 
Zion Decommissioning 

species lists and potential occurrence evaluations were prepared for all of the operating 
commercial nuclear reactor sites.  No additional data were collected for the plants that have 
initiated decommissioning. 
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1.4. Impacts of Nuclear Power Plants on Threatened and Endangered Species 

The potential ecological impacts of commercial nuclear power plant operation were examined 
within the Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
NUREG-1437 issued in June 1996 (NRC 1996).  Although NUREG 1437 is specifically directed 
at license renewal, the examination of potential impacts contained within that document is 
pertinent to all licensing actions.  These impacts are not discussed in detail in this report, but the 
primary potential aquatic effects are summarized in Table 3.  The primary potential terrestrial 
effects are summarized in Table 4.  These potential impacts were considered in the overall 
evaluation for each power plant site.  NUREG-1437 determined that most of the potential 
ecological impacts listed in Tables 3 and 4 are minor and that they can be considered generically 
with regard to license renewal and that detailed facility-specific evaluations are not required for 
license renewal.  However, NUREG-1437 concludes that threatened and endangered species 
issues cannot be treated generically in regard to license renewal and must be considered on a 
site-specific basis.  Impacts to threatened and endangered species and other ecological resources 
may need to be considered on a site-specific basis in regard to other licensing actions.
Additional guidance for the evaluation of ecological impacts, in general, as well as impacts of 
nuclear power plant operations on T&E species are provided in NUREG-1555, Standard Review 
Plans for the Environmental Reviews for Nuclear Power Plants (NRC 1999a), NUREG-1555 
Supplement 1, Standard Review Plans for the Environmental Reviews for Nuclear Power Plants, 
Supplement 1: Operating License Renewal (NRC 1999b), and NRC Regulatory Guide 4.2, 
Preparation of Environmental Reports for Nuclear Power Station, and NRC Regulatory Guide 
4.2 Supplement 1, Preparation of Supplemental Environmental Reports for Applications to 
Renew Nuclear Power Plant Operating Licenses (NRC 2000).

For the purposes of this report, a distinction is made between potential impacts to T&E species 
and more generalized ecological impacts of a facility.  In theory, a particular facility could have 
significant ecological impacts but not impacts to T&E species (if there are no such species 
naturally occurring in the vicinity).  Conversely, a particular facility could adversely affect one 
or more T&E species without an observable overall ecological impact.  For instance, a small 
alteration of the aquatic temperature regime could cause a population decline of a threatened 
mussel species that makes up a very small proportion of the overall mussel community, but cause 
no observable changes in the total number of individual mussels, the size of fish populations, 
aquatic vegetation, or any other observable ecological parameter. 
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Table 3.  Summary of Potential Aquatic Effects of Power Plant Operations

Potential Effect Summary 

Altered salinity 
gradient

Tends to be minor and within range of normal seasonal or tidal 
changes in salinity. 

Altered thermal 
stratification 

Can be a substantial ecological effect, but the largest stratification 
changes occur in artificial reservoirs that usually do not have 
threatened or endangered species. 

Sediment scouring Tends to be localized near the point of high velocity discharge 
structures.  May be important depending on site-specific conditions. 

Enhanced
eutrophication

If this occurs, it could result in the loss of habitat for some threatened 
or endangered species.  However, it has not been shown to be 
occurring at any operating nuclear power facility. 

Discharge of chlorine 
and biocides 

Regulated by the NPDES permits, many facilities have reduced 
biocide use, or have adopted other ways to clean condenser piping. 

Heavy metals This is regulated by the NPDES permits.  Normally not serious, but 
there have been problems with copper, especially following periods 
of facility shut-down.  Therefore there may be indirect effects of 
heavy metals on threatened or endangered species present in the area. 

Entrainment of fish and 
shellfish 

Potential major issue for all nuclear facilities that have threatened or 
endangered fish or shellfish in the vicinity. 

Impingement Potential major issue for facilities that have threatened or endangered 
fish, shellfish, sea turtles, or other rare aquatic species in the vicinity. 

Heat Shock Tends to be localized near the point of discharge, but could be a 
potential effect on threatened or endangered species. 

Cold Shock Can occur to warm-water acclimated organisms when a facility is 
shut down.  Tends to be localized, but is a potential effect on 
threatened or endangered species. 

Indirect thermal plume 
effects

Thermal plumes may alter metabolic rates, benthic community 
composition, parasitism, and disease rates, stimulate nuisance 
organisms or create barriers to fish migration.  In some cases, these 
could be important considerations for rare species ecology. 

Gas Bubble Disease Mainly occurs to fish inhabiting discharge canals, probably not a 
significant problem for threatened or endangered species. 

Low dissolved oxygen 
in discharge waters 

May aggravate heat stress effects.  Normally not a major concern, but 
is a potential problem for threatened or endangered species. 
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Table 4.  Summary of Potential Terrestrial Effects of Power Plant Operations 

Potential Effect Summary 

Salt Drift Usually minor and relatively localized, probably not a major effect 
on threatened or endangered species 

Icing Normally a localized effect, may alter habitat for some species, but 
probably is not a major effect on threatened or endangered species. 

Bird Collisions - Cooling 
Towers and other Plant 
Site Structures 

Cooling towers can cause significant bird collisions if they are not 
well lit.  Other structures at the plant site should not be significantly 
different from any other building, and are probably not a significant 
problem for threatened or endangered species. 

Bird Collisions - 
Transmission lines 

The number of bird collisions with transmission lines is not known, 
especially in non-wetland areas.  May be most prevalent near 
wetland areas occupied by many birds.  Can be an issue if the lines 
pass through habitats that support concentrated populations of rare 
bird species. 

Transmission line right-of-
way maintenance 

Probably the greatest potential impact to rare plant and insect 
species, because they could be affected by almost all maintenance 
operations such as herbicides, mowing, vehicular trampling, etc.  
This aspect of transmission line maintenance was not evaluated in 
the License Renewal GEIS. 

Electromagnetic fields 
(EMF)

EM fields can effect growth of plant parts near energized lines, but 
generally do not effect overall plant growth of trees, and probably 
have little effect on shrubs or herbaceous plants physically 
separated from the lines.  Effects of EMF on wildlife appear to be 
minimal. 

Electrocution This is a concern primarily for raptors.  This was not evaluated in 
the License Renewal GEIS. 
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2. DATA COLLECTION AND COMPILATION 

The data compiled to support identification of potential ESA-related issues at licensed 
commercial nuclear power generation facilities include information concerning the threatened, 
endangered, proposed, and candidate species potentially present in the vicinity of each site or 
associated transmission lines as identified via 

licensee and NRC documentation, including the Final Environmental Statements (FES) for 
each site and Draft or Final Supplemental Environmental Impact Statements (DSEIS or 
FSEIS) for the sites that are in the relicensing process, or other environmental documents, 
letters, and reports available through the NRC electronic document databases 

the Geographical, Environmental, and Siting Information System (GEn&SIS) database 
program developed by Lawrence Livermore National Laboratory (LLNL) 

information from several on-line sources, especially the USFWS website 

specific site knowledge (in the case of WNP-2 or other sites visited or evaluated by the 
author) and other independent sources such as books, journals, and other published material. 

2.1. Licensee and NRC Documentation 

The Agency-wide Documents Access and Management System (ADAMS) was queried for 
documents related to the presence of T&E species at each site, interactions or consultations with 
USFWS or NOAA Fisheries, or other information related to this review.  The ADAMS database 
was initiated in November 1999 to replace the previous Nuclear Documents System (NUDOCS) 
database.  Sackschewsky (1997) included a similar database search based on NUDOCS that was 
essentially current through early 1997.  Therefore, it is likely that pertinent documents were filed 
under NUDOCS between early 1997 and late 1999 that were not covered under either the 1997 
or the current evaluation.  Some of these are referenced or alluded to in documents retrieved 
from ADAMS.  However, neither the present ADAMS search nor the previous NUDOCS search 
produced many pertinent documents; therefore, it is likely that relatively few documents from the 
2.5 year window are not referred to in later documents.  In several cases responses to Freedom of 
Information Act (FOIA) request responses were found.  These responses often included 
documents from the 2.5 year window between the previous review and the switch to the 
ADAMS system.  The ADAMS search was limited primarily to those power plant sites listed in 
Table 1, although some information about plants in the relicensing queue was found. 

2.2. County-Level Species Presence Data 

A list of all reported T&E species within the counties at least partially within 50 miles (80 km) of 
each of the operating nuclear power plant sites (Table 1 and Table 2) was obtained from the 
GEn&SIS database.  The database query results are provided in Appendix A. 
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The GEn&SIS database was found to be a useful tool for evaluating potential T&E species 
occurrences in the vicinity of commercial nuclear power generating facilities.  This system was 
developed to assist the NRC in regulatory and licensing activities in the areas of siting and 
environmental protection.  It contains information about diverse subject areas such as wetlands, 
nuclear facilities, U.S. Department of Energy (DOE) facilities, seismic/geological data, 
Superfund sites, demographics, and many other types of information, including T&E species.  
GEn&SIS synthesizes maps of many of the parameters, and produces tabular output for those 
parameters that are not distinctly spatial in nature.  Any location within the conterminous United 
States can be selected for analysis. 

The T&E species information used by GEn&SIS is obtained from a database maintained by the 
U.S. Environmental Protection Agency (EPA), which is indirectly related to USFWS databases.  
In regard to T&E species, GEn&SIS is most useful for estimating the number, variety, and 
general distribution of species that may occur in a particular area.  The user inputs a specific 
location and a desired search radius, and GEn&SIS reports back all the endangered, threatened, 
and proposed species that have been reported to occur in each county that occurs at least partially 
within the search radius. 

One of the most powerful features of the GEn&SIS database is that it provides species 
information by county.  This information is otherwise only available either through direct 
interactions with the appropriate USFWS field office for the site of interest, or indirectly through 
examination of state natural heritage databases.  GEn&SIS provides instantaneous information 
about any desired location. 

2.3. Species Distribution and Critical Habitat Information 

Information was obtained concerning each of the species identified via GEn&SIS, the previous 
review (Sackschewsky 1997), or other sources, as potentially occurring near each of the licensed 
power reactor sites.  The USFWS endangered species web pages (http://endangered.fws.gov/)
provided most of the information, which may include for each species: 

maps and descriptions of designated critical habitat

recovery plans with distribution descriptions 

Federal Register notices of the listing action. 

Distribution maps for a number of species that may be located near licensed sites are provided in 
Appendix B.  The publicly available information from the USFWS web pages, information 
available in draft and final supplemental environmental impact statements, and the results found 
by Sackschwewsky (1997) were used to make a determination of the likelihood that each of the 
species identified by GEn&SIS could be found near each site or its transmission lines.  The 
potential for presence was classified using the following categories: 

“Yes” – for species known to be present at a site 
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“Possible” – for species that appear likely to occur near the site or transmission lines 
“Low” – for species that do not appear likely to occur near the site or transmission lines 
 “No data” – species for which insufficient data were available to make a determination 
(these are primarily rare species that were among the first to be listed in the late 1960s or 
early 1970s, and recovery plans have not been developed and critical habitat has not been 
designated).

Is several cases, critical habitat areas were identified near various plant sites: these are 
designated by “CH” in Appendix A.  At sites that have completed or are currently in the 
relicensing process, species that were considered in the Supplemental Environmental Impact 
Statement (SEIS) analysis (especially within a biological assessment) were categorized as 
“possible” even if the analysis determined that they would not be directly affected by plant 
operations.
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3. EVALUATION RESULTS 

3.1. ADAMS Results 

Overall, surprisingly few pertinent documents were found in ADAMS.  Information was found 
concerning 13 sites, 4 of which are currently in the relicensing queue.  A summary of the 
documents found is provided in Table 5. 

Table 5.  Summary of Documents Retrieved From the ADAMS  Database 

Site # of Documents Summary 

Arnold 1 
Supplemental environmental report for power uprate.
States no known T&E species within site boundary. 

Browns Ferry 1 
An EIS prepared by the Tennessee Valley Authority in 
support of planned relicensing 

Brunswick 16 
Formal consultation concerning sea turtles, completed in 
2000

Clinton 1 
Environmental report for extended power uprate.  
Indicates no effects on biota 

Crystal River 22 
Formal consultation concerning sea turtles, completed in 
2002, and follow-up reports 

Cook 1 Report of a large influx of alewife into intake screens 

Diablo Canyon 3 
Reports of live sea turtle takes (7 total) between 1994 and 
2001 and a record of the Section 7 consultation at time of 
initial licensing (1980). 

Millstone 1 
Only document is a FOIA request, but no response was 
located

Oyster Creek 34 
Section 7 consultation regarding sea turtles completed in 
2001; several incident reports found 

Pilgrim 1 
1999 Semi-annual report on marine ecology studies 
related to Pilgrim operation.  Does not discuss T&E 
species

Salem 13 

FOIA response included records of turtle and shortnose 
sturgeon impingements between 1994 and 1998.  
Apparently the Section 7 consultation was concluded in 
1993.

San Onofre 4 

Notification that a dead brown pelican was discovered on 
site.  Report of an unusual fish kill in 1999, records of 
interactions between USFWS and Camp Pendleton 
concerning various listed species; press release indicating 
increase in number of seals and sea lions entrained in 
intake system. 

Seabrook 2 
FOIA request (no response) and letter concerning 
entrapment of seals in intake system 
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3.2. GEn&SIS Database Query  / Species Present 

GEn&SIS results were obtained for 63 operating reactor sites.  Due to programming issues, T&E 
species results for the Pilgrim and Seabrook sites were not available.  It also appears that the data 
set GEn&SIS draws upon does not contain a complete listing for species under NOAA Fisheries 
jurisdiction.  For instance, no sea turtles were identified as occurring at Crystal River, Salem, 
Brunswick, and other sites where there have been ongoing Section 7 consultations concerning 
the take of sea turtles.  These omissions were added to the list of potential species for each site, 
where appropriate, and these additions are indicated as “NGS” in Appendix A.  A few other 
species were added to the list of potential species based on data other than GEn&SIS.  For 
instance, critical habitat for piping plover is located approximately 2 to 3 miles south of the Point 
Beach Plant in Wisconsin, but the species was not identified by GEn&SIS as occurring in the 
area.  Although only 38 sites were assigned priorities for Phase 2 follow-on evaluations, data 
were collected for all operating reactors in order to maintain consistency in the electronic 
database.

A total of 1180 potential species occurrences, encompassing 452 different species, were 
identified at the 63 sites for which data were available.  The distribution of these potential 
occurrences by organism type is presented in Table 6. 

Table 6.  Summary of Potential Species Occurrences near Operating Power 
Plants Identified by GEn&SIS or Other Sources 

Class # of Species # of Records 
Clams 58 135 
Snails 12 19 
Crustaceans 8 9 
Insects / Arachnids 16 48 
Fish 44 102 
Amphibians 9 12 
Reptiles 21 88 
Birds 32 233 
Mammals 34 101 
Plants 218 433 
TOTAL 452 1180 

Of the 1180 potential occurrences, analysis of the SEIS’s  and other distribution information 
identified 59 cases in which the species was definitely present at the site, 410 cases where there 
was a reasonable possibility of occurrence, 670 cases that were determined to be low probability 
of occurrence, and 41 cases for which there were insufficient data to make a category 
determination.  Critical habitat for 18 species was identified near the facilities.   

Gen&SIS identified 97 potential species occurrences that were not identified by Sackschewsky 
(1997).  Most of these were species that had been listed since the previous publication.
Sackshewsky (1997) identified a large number of species occurrences that were not included in 
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the current GEn&SIS download.  However, the vast majority of those species were previously 
only identified by the earlier GEn&SIS download in counties within a 100 km (60 mile) search 
radius (the radius used in the present analysis was 80 km [50 miles]) and not in other information 
sources used for that report.  The smaller search radius greatly reduced the number of counties 
included in the analysis, and presumably, any species not included here that were included 
previously are only likely to occur in areas farther than 50 miles from the plant sites.   

The sites with the greatest number of potential species identified include San Onofre with 99 
species and Diablo Canyon with 85 species.  Susquehanna had the fewest species with 4.  The 10 
sites with the greatest number of species are listed in Table 7. 

Table 7. Sites With the Greatest Number of Potential Species Occurrences 

Site Total # of species identified by 
GEn&SIS or other sources

# Species present, possibly 
present, or insufficient data 

San Onofre 99 24 
Diablo Canyon 85 36 
Watts Bar 60 15 
Browns Ferry 59 30 
Sequoyah 59 19 
St. Lucie 48 18 
Turkey Point 36 19 
Farley 35 14 
Crystal River 29 25 
Oconee 29 11 

3.3. Site Evaluations and Summaries 

The evaluation of potential impacts to T&E species at commercial nuclear power facilities is 
expected to occur over 2 phases.  The first is represented by Sackschewsky (1997) and has been 
updated in this report.  The purpose of the Phase 1 evaluation is to screen out the sites with the 
greatest potential to have issues that need to be resolved through more detailed analysis.  A 
Phase 2 evaluation requires more detailed analysis, direct interactions with licensee personnel, 
correspondence or meetings with USFWS and/or NOAA Fisheries staff, and potentially the 
preparation of Biological Assessments to support Section 7 consultations.  Because a Phase 2 
evaluation would be relatively expensive and effort-intensive, they should be performed only if 
the preliminary data indicate that there are issues that need to be resolved.

Phase 1 evaluations of the findings for each of the 38 sites included in Table 1 are provided in 
the following sections. Lists of potential T&E species for all of the operating commercial reactor 
sites are provided in Appendix A.  The 27 operating power plant sites (Table 2) that have either 
entered the relicensing process or are expected to enter the process by 2005 are not evaluated 
here because they have already received, or will receive in the near future, the equivalent of a 
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Phase 2 evaluation as part of the license renewal SEIS.  However, species lists for those sites 
also are included in Appendix A.

In the following site evaluations, the need for a Phase 2 or detailed follow-up, evaluation for 
each site is rated as LOW, MODERATE, or HIGH (or intermediate values) based on the number 
and types of species potentially present, the presence of critical habitats in the area, the 
distribution and habitat requirements of the species potentially present, and the results of the 
ADAMS search.  This information was used in what is best described as a weight of evidence 
method of prioritization.  No specific formula or process is used for the prioritization, sites with 
more lines of evidence that indicate a higher potential for adverse impacts to T&E species are 
rated higher than those with less evidence of adverse impact potential.  The final ratings are 
summarized in Table 8, and each site is discussed in the following sections.   

3.3.1. Arnold

Ten species were identified as potentially occurring near the Duane Arnold Energy Center.  Half 
of those species have a reasonable potential to actually occur in the area.  However, most of the 
species appear to occur primarily in counties north-east of the site where there are no included 
transmission lines.  Three of the potential species are plant species that would be confined to 
remnant prairie areas; therefore, transmission corridors could function as refugia.  The 
supplemental environmental report prepared in 2000 indicates that there are no T&E species on 
the power plant site itself.  Overall, the need for a Phase 2 follow-up evaluation of potential 
impacts to T&E species appears to be LOW. 

3.3.2. Braidwood 

A total of 12 species were identified in the counties surrounding the Braidwood station.  Five of 
these are reasonably likely to occur near the site or transmission lines.  The eastern prairie 
fringed orchid has been found within 10 miles of the plant, Hine’s emerald dragonfly and the 
leafy prairie-clover are known to occur in Will County where the Braidwood Station is located.  
Bald eagles and Indiana bats are probably primarily transients in the area.  In 1996, the USFWS 
indicated that the Lakeside daisy and Mead’s milkweed were also known to occur in Will 
County.  However, other documentation suggests that neither of these species currently occurs in 
the site vicinity (see Appendix B.1).  Overall, the need for a Phase 2 follow-up evaluation of 
potential impacts to T&E species appears to be MODERATE. 
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Table 8.  Priorities For Phase 2 Threatened or 
Endangered Species Evaluations 

Site Priority 
Arnold Low 

Braidwood Moderate 
Byron Moderate 

Callaway Low 
Clinton Low 

Comanche Peak Moderate 
Cooper Moderate - High 

Crystal River High 
Diablo Canyon High 

Fermi Low 
Fitzpatrick Low 
Grand Gulf Low 

Harris High 
Hope Creek Moderate 
Indian Point Low 
Kewaunee Moderate - Low 
La Salle Moderate 
Limerick Low 

Monticello Moderate - Low 
Oyster Creek Moderate 

Palisades Moderate - Low 
Palo Verde Moderate - High 

Perry Moderate 
Prairie Island Moderate 
River Bend Moderate 

Salem Moderate - High 
San Onofre High 
Seabrook Low 
Sequoyah Moderate - Low 

South Texas Moderate - High 
Susquehanna Low 

Three Mile Island Moderate - Low 
Vermont Yankee Low 

Vogtle High 
Waterford Low 
Watts Bar Low 
WNP-2 Moderate 

Wolf Creek Moderate 
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3.3.3. Byron

Eleven species were identified as potentially occurring in the counties surrounding Byron 
Station.  However, only four of these have a reasonable potential to be affected.  The prairie bush 
clover is known from Ogle County where Byron Station is located, and the eastern prairie 
fringed orchid is known to occur in the general vicinity.  Bald eagles and Indiana bats are likely 
transients or winter residents.  Overall, the need for a Phase 2 follow-up evaluation of potential 
impacts to T&E species appears to be MODERATE. 

3.3.4. Callaway 

A total of 14 species were identified by GEn&SIS in counties within 50 miles of the Callaway 
site.  Of these, only four are considered likely in the area.  Three of these (bald eagle, Indiana 
bat, and gray bat) are not likely to be adversely affected by operations except potentially in areas 
were transmission lines cross streams.  The fourth, the Niangua darter, has critical habitat 
designated in nearby counties, but is unlikely to occur in the Missouri river near the plant site.  
Overall, the need for a Phase 2 follow-up evaluation of potential impacts to T&E species appears 
to be LOW. 

3.3.5. Clinton

Eight species were identified by Gen&SIS in the counties within 50 miles of the Clinton plant.  
Of these, only two (bald eagle and Indiana bat) have a reasonable potential of occurring near the 
plant.  The supplemental environmental report prepared in 2001 indicated that there were no 
T&E species at the plant site.  Overall, the need for a Phase 2 follow-up evaluation of potential 
impacts to T&E species appears to be LOW.  The site will be evaluated during review of an early 
site permit application which has recently been submitted for a new reactor unit at this site. 

3.3.6. Comanche Peak 

A total of six species were identified by GEn&SIS, all of them birds.  Whooping cranes may 
migrate near the area and bald eagles are likely transients.  Breeding areas for both the golden 
cheeked warbler and the black-capped vireo occur in Sommervell County where the Comanche 
Peak plant is located.  Maintenance of transmission line rights-of-way could adversely affect 
these species.  However, the transmission lines are short (14 miles total). Overall, the need for a 
Phase 2 follow-up evaluation to T&E species appears to be MODERATE. 

3.3.7. Cooper

Six of the 10 species identified by GEn&SIS have a reasonable potential of occurrence near 
Cooper Station.  The piping plover and least tern could use portions of the Missouri River near 
the site for nesting and whooping cranes may migrate through the area. Eagles are known to 
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winter in the area, and might nest in the vicinity.  Pallid sturgeon occur in the area.  The 
transmission lines are relatively long (159 miles), increasing the potential for encountering rare 
species.  Overall, the need for a Phase 2 follow-up evaluation of potential impacts to T&E 
species appears to be MODERATE to HIGH. 

3.3.8. Crystal River 

A total of 29 species were identified by GEn&SIS or other sources as potentially occurring near 
the Crystal River plant.  Further evaluation indicates that nearly all of them are potentially 
affected by plant or transmission line operation and maintenance.  There has already been 
significant interaction with NOAA Fisheries concerning the take of sea turtles at the site, and 
there is probably no need for additional evaluation of those species at this time.  Eleven 
threatened or endangered plant species and several terrestrial animal species are potentially 
present along the relatively long (125-mile) transmission rights-of-way.  Overall, the need for a 
Phase 2 follow-up evaluation of potential impacts to T&E species appears to be HIGH. 

3.3.9. Diablo Canyon 

GEn&SIS identified 85 threatened or endangered species that could be present in the vicinity of 
the Diablo Canyon plant.  As many as 36 of these species could be affected by operation and 
maintenance of the plant or transmission rights-of-way.  Critical habitat for the California red-
legged frog, longhorn fairy shrimp, and vernal pool fairy shrimp are traversed by one of the 
transmission rights-of-way, and critical habitat for the Morro bay kangaroo rat and California 
condor occur near the transmission lines.  The transmission lines are relatively long (163 miles), 
traverse a variety of habitats that have a high number of rare species, such as the Carrizo Plain in 
eastern San Luis Obispo County and both lines terminate in the southern San Joaquin Valley in 
an area with a large number of rare species.  Within several miles of the power plant site itself, 
there are several threatened or endangered plant species populations that appear to be near the 
transmission rights-of-way.  The ADAMS review found reports of at least seven takes of live sea 
turtles (all green sea turtles).  All these events were reported to NOAA Fisheries and to NRC in 
accordance with NRC event reporting guidelines.  However, although it appears that all agencies 
were appropriately notified, and that NOAA Fisheries has not been concerned about these 
reports, there is no indication of a Section 7 consultation regarding these takes.  Overall, the need 
for a Phase 2 follow-up evaluation of potential impacts to T&E species appears to be HIGH. 

3.3.10. Fermi

Four of the 10 species identified by GEn&SIS have a potential to occur near or be affected by the 
operation and maintenance of the Fermi plant and associated transmission lines.  Of these, the 
eastern prairie fringed orchid is the most likely to be affected if it occurs in the transmission 
corridors.  Bald eagles and Indiana bats are probably mainly transient in the area.  There is a 
slight potential that the  Karner blue butterfly may occur in the vicinity. Overall, the need for a 
Phase 2 follow-up evaluation of potential impacts to T&E species appears to be LOW. 
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3.3.11. Fitzpatrick 

Eight species were identified as potentially occurring near the Fitzpatrick site, five of which have 
a reasonable potential of being affected.  Designated critical habitat for the piping plover is 
located 10 to 20 miles east of the site.  Bog turtles may inhabit wetland areas in the vicinity.  
Bald eagles and Indiana bats are not likely to be adversely affected by operation or maintenance 
of the plant or associated transmission line.  The hart’s-tongue fern is found in limited areas in 
Madison and Onondaga counties, and is thus unlikely to be affected by the site.  Impacts to local 
T&E species will be evaluated if a license renewal application is submitted for the neighboring 
Nine-Mile Point plant (expected in 2004).  Overall, the need for a Phase 2 follow-up evaluation 
of potential impacts to T&E species appears to be LOW. 

3.3.12. Grand Gulf 

GEn&SIS identified 11 species at the Grand Gulf site, although one (California least tern) may 
be a data error.  Five of the species have a reasonable potential for occurrence and/or being 
affected by the site.  Proposed critical habitat for the Louisiana black bear is located on the other 
side of the Mississippi River from the plant site.  The bayou darter is only found in the Bayou 
Pierre river system, which enters the Mississippi River just south of the Grand Gulf site.  Least 
terns and bald eagles may be in the area, and red-cockaded woodpeckers may inhabitat pine 
forests in the area.  The T&E species issues associated with this site will be fully evaluated 
during a review of an early site permit application which was recently submitted for a new 
reactor unit.  Therefore, the need for a Phase 2 follow-up evaluation of potential impacts to T&E 
species is LOW. 

3.3.13. Harris

A total of 15 species were identified in the GEn&SIS database as potentially occurring near the 
Shearon-Harris plant.  Of these, data indicate that 11 may require further evaluation.  The Cape 
Fear shiner probably does not inhabit the reservoir used for cooling, but critical habitat is located 
approximately 15 to 20 miles west of the site, and at least one of the transmission rights-of-way 
may cross at or near the critical habitat area.  The red-cockaded woodpecker has been reported 
on the plant site and likely occurs in many of the forested areas along the transmission rights-of-
way.  The transmission rights-of-way pass through or near several areas with known populations 
of six different rare plant species, and the only known locations of the St. Francis satyr butterfly.
Overall, the need for a Phase 2 follow-up evaluation of potential impacts to T&E species appears 
to be HIGH. 

3.3.14. Hope Creek 

Although 20 different species were identified as potentially occurring near the Hope Creek site, 
few of them have a reasonable potential of being adversely affected.  Several species of sea turtle 
and the shortnose sturgeon have been reported at the site; apparently, none have been taken at the 
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closed-cycle cooling system Hope Creek plant (unlike the adjoining once-through system Salem 
plant).  Several plant species and the bog turtle may inhabit shoreline areas or locations along the 
transmission rights-of-way.  If combined with an evaluation of the Salem plants, it appears that 
the need for a Phase 2 follow-up evaluation of potential impacts to T&E species is MODERATE. 

3.3.15. Indian Point 

Although 12 species were identified in the GEn&SIS database for the Indian Point site, adverse 
effects to any of the species are unlikely.  The transmission lines are less than 1 mile long; 
therefore, there is virtually no potential for adverse impacts to terrestrial species. The shortnose 
sturgeon probably occurs in the Hudson River, but there have been no reported takes of this 
species.  Overall, the need for a Phase 2 follow-up evaluation of potential impacts to T&E 
species appears to be LOW. 

3.3.16. Kewaunee 

Eight species were identified as potentially occurring near the Kewaunee site.  Critical habitat for 
the piping plover is located several miles south of the plant site, but it is unclear if this species 
regularly occurs in the area.  Populations of Pitcher’s thistle have been reported relatively near 
the site but not in Kewaunee County.  Hine’s emerald dragonfly has been reported in Kewaunee 
County.  Overall, the need for a Phase 2 follow-up evaluation of potential impacts to T&E 
species appears to be MODERATE to LOW. 

3.3.17. La Salle 

A total of 10 species were identified as potentially occurring near the La Salle plant site.  Four of 
these are potentially affected.  The original critical habitat designation for the Indiana bat 
includes the Black Ball Mine, located approximately 10 miles east of the site.  The decurrent 
false aster and the prairie bush clover have a potential to occur within or near the transmission 
rights-of-way, and the Hine’s emerald dragonfly may occur at the eastern end of the transmission 
rights-of-way. Bald eagles winter in the plant vicinity.  Overall, the need for a Phase 2 follow-up 
evaluation of potential impacts to T&E species appears to be MODERATE. 

3.3.18. Limerick

Although 13 species were identified by GEn&SIS in the general vicinity of the Limerick plant, 
only the bog turtle is likely to be found near the plant or transmission lines.  The bald eagle may 
occur occasionally as a transient.  Overall, the need for a Phase 2 follow-up evaluation of 
potential impacts to T&E species appears to be LOW. 
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3.3.19. Monticello 

GEn&SIS identified eight species as potentially occurring near the Monticello site.  Few of these 
are likely to be affected.  The bald eagle is known to nest within approximately 2 miles of the 
site, and the area is within a proposed recovery unit area for the Karner blue butterfly.  The site is 
within the historical range of the western prairie fringed orchid, the Higgin’s eye pearly mussel, 
and the winged mapleleaf mussel, but there appears to be no known populations of these species 
remaining near the plant site or transmission lines.  Overall, the need for a Phase 2 follow-up 
evaluation of potential impacts to T&E species appears to be MODERATE to LOW.  

3.3.20. Oyster Creek 

At least 9 of the 13 species identified in the counties near the Oyster Creek site are potentially 
affected by the reactor or the relatively short (11-mile) transmission line.  Several species of sea 
turtles have been taken at the site, and Section 7 consultations have occurred at least twice, the 
last being completed in 2001.  The ranges of several rare plant species and the bog turtle includes 
the general vicinity of the Oyster Creek site.  There are significant amounts of marshland in the 
area, but because the transmission rights-of-way are short, the potential for adverse impacts is 
probably low.  Critical habitat for the piping plover exists on the coastal islands east of the site, 
but not on the western shore of Barnegat Bay where the facility is located.  Overall, the need for 
a Phase 2 follow-up evaluation of potential impacts to T&E species appears to be MODERATE. 

3.3.21. Palisades

GEn&SIS identified 10 species in the counties surrounding the Palisades site, of which Pitcher’s 
thistle and Mitchell’s satyr butterfly are most likely to be found near the plant or transmission 
line rights-of-way.  Pitcher’s thistle is restricted to dune habitats on the shore of Lake Michigan 
and Lake Huron.  Other species with a small potential to occur within the area include the small 
whorled pogonia, copperbelly water snake, and the bald eagle.  The transmission corridors are 
moderately short at 41 miles.  Overall, the need for a Phase 2 follow-up evaluation of potential 
impacts to T&E species appears to be MODERATE to LOW. 

3.3.22. Palo Verde 

GEn&SIS identified 22 species as occurring in the counties within a 50-mile radius of the site.
Many of these potentially could be found near the site or the transmission corridors.  The 50-mile 
radius is probably not adequate for this site, because the transmission rights-of-way are 
extremely long (585 miles) and extend well into New Mexico.  Of the species listed, there is a 
strong potential that the transmission lines cross habitat used by the cactus ferruginous pygmy 
owl, the Mexican spotted owl, the southwestern willow flycatcher, and other birds.  They 
probably cross waterways used by several species of threatened or endangered fish.  However, 
transmission rights-of-way in this area probably do not require significant maintenance in terms 
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of mowing, trimming, or clearing; therefore, impacts may be minimal.  Overall, the need for a 
Phase 2 follow-up evaluation of potential impacts to T&E species appears to be MODERATE to 
HIGH.

3.3.23. Perry

Three of the seven species identified by GEn&SIS are considered potentially affected by 
operation of the Perry plant.  There is critical habitat for the piping plover approximately 5 miles 
west of the plant site.  The northern wild monkshood is known from Portage County, which is 
where the terminus of the transmission corridor is located.  Bald eagles may be transient in the 
area.  Overall, the need for a Phase 2 follow-up evaluation of potential impacts to T&E species 
appears to be MODERATE. 

3.3.24. Prairie Island 

Several of the nine GEn&SIS identified species are potentially affected by the operation of the 
Prairie Island plant or associated transmission lines.  The plant site is within a recovery unit area 
for the Karner blue butterfly, and bald eagles are known to inhabit the area. The prairie bush 
clover is known to occur in Goodhue County where the Prairie Island facility is located, and 
Leedy’s roseroot is known from an adjacent county.  The Higgin’s eye pearlymussel has not 
been reported at the plant site but is known to occur in that section of the Mississippi River and 
upstream in the St. Croix River.  Overall, the need for a Phase 2 follow-up evaluation of potential 
impacts to T&E species appears to be MODERATE. 

3.3.25. River Bend 

GEn&SIS identified 10 species in the general vicinity of the River Bend site, and four of these 
are potentially affected by the plant.  Louisiana black bears may be in the area, but the proposed 
critical habitat is approximately 20 to 25 miles west of the plant site.  Pallid sturgeon may be in 
the Mississippi River, but impacts are likely to be small because of the plants closed-cycle 
cooling system.  Red-cockaded woodpeckers and bald eagles may be found in the area.  Overall, 
the need for a Phase 2 follow-up evaluation of potential impacts to T&E species appears to be 
MODERATE. 

3.3.26. Salem

Sixteen species were identified by GEn&SIS, and an additional four species are known to occur 
at the Salem site.  Sea turtles (especially loggerhead) and shortnose sturgeon have been regularly 
taken at the site, and Section 7 consultations apparently were concluded in 1993, although 
regular reports on takes have continued since that time.  Presumably, additional consultation 
regarding sea turtles and sturgeon is not needed at this time, although this assumption should be 
confirmed.  Several T&E plant species and the bog turtle potentially occur along the 
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transmission rights-of-way.  Especially if it is combined with an evaluation of the adjacent Hope 
Creek plant, it appears that the need for a Phase 2 follow up evaluation of potential impacts to 
T&E species is MODERATE to HIGH. 

3.3.27. San Onofre 

GEn&SIS identified more species in the vicinity of the San Onofre site (99 total) than at any 
other operating nuclear reactor site, and approximately one fourth of these species are potentially 
affected by plant and transmission line operation and maintenance.  Designated or proposed 
critical habitats for the arroyo southwestern toad, coastal California gnatcatcher, southwest 
willow flycatcher, least Bell’s vireo, San Diego fairy shrimp, Riverside fairy shrimp, and 
tidewater goby are located at or adjacent to the plant site, or within the transmission corridor 
within 5 miles of the plant site.  Other species known to exist at the plant site or within the 
transmission corridors very near the site are the brown pelican, western snowy plover, pacific 
pocket mouse, thread-leaved brodiaea, San Diego button celery, and prostrate navarretia.  NOAA 
Fisheries recently has contacted the NRC regarding the take of endangered sea turtles, as well as 
harbor seals and sea lions that are protected under the Marine Mammal Protection Act.  At least 
25 sea turtles (mainly green) and nearly 400 seals and sea lions have been taken at the site since 
1988.  These takes have not been reported to the NRC, and there has been no consultation with 
NOAA Fisheries regarding this issue.  This is a high priority for follow-up action.  In addition to 
the species mentioned above, a number of other threatened or endangered species that could be 
affected by San Onofre or the maintenance of the associated transmission rights-of-way.  
Therefore, the need for a Phase 2 follow-up evaluation of potential impacts to T&E species is 
HIGH.

3.3.28. Seabrook

Data for the Seabrook site were not available from GEn&SIS. However, based on the previous 
analysis (Sackschewsky 1997) and the evaluation of species distributions, the species most likely 
to be affectedat the site are shortnose sturgeon, leatherback sea turtle, and the small-whorled 
pogonia.  Although seals have been entrapped in the cooling system, takes of turtles or sturgeon 
have never been reported.  Overall, the need for a Phase 2 follow-up evaluation of potential 
impacts to T&E species appears to be LOW. 

3.3.29. Sequoyah

The Sequoyah plant, along with Watts Bar and Browns Ferry, is located in an area that 
historically had extremely high diversity of freshwater species, especially clams.  Of the 59 
threatened or endangered species identified by the GEn&SIS database as being in the vicinity of 
the Sequoyah plant, 25 are clams and 11 are fish.  Most of these species are currently restricted 
to very small areas, and some are likely extinct or are not reproducing.  Of the 59 species, 19 
were determined to have a potential of occurring near the site or the transmission rights-of-way 
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but very few are likely to be adversely affected.  Overall, the need for a Phase 2 follow-up 
evaluation of potential impacts  to T&E species appears to be MODERATE to LOW.   

3.3.30. South Texas 

Eleven species were identified as potentially occurring in the vicinity of the South Texas site.
Most of these have the potential to occur near the site or transmission lines. Additionally, the 
GEn&SIS search radius may have been insufficient to capture all the species potentially affected 
by the 398 miles of transmission line rights-of-way.  Near the plant site, several sea turtles likely 
occur, and piping plover wintering habitat exists on the outer banks or dune islands east of the 
site. However, because of the design and layout of the cooling system, these species are not 
likely to be affected by plant operations. Whooping cranes, eagles, brown pelicans, and 
Attwater’s prairie chicken are potentially affected by transmission line operation and 
maintenance.  Additional species, such as the golden cheek warbler or black-capped vireo are 
likely to occur in or near the corridors further from the plant.  Overall, the need for a Phase 2 
follow-up evaluation of potential impacts to T&E species appears to be MODERATE to HIGH. 

3.3.31. Susquehanna

Gen&SIS  identified only four species in the vicinity of the Susquehanna plant.  None of these 
are likely to be affected by plant or transmission line operations.  Bald eagles and Indiana bats 
may be transient in the area, and bog turtles have a slight chance of being in the area.  Overall, 
the need for a Phase 2 follow-up evaluation of potential impacts to T&E species appears to be 
LOW.

3.3.32. Three Mile Island 

Four of the 10 threatened or endangered species identified by GEn&SIS in the vicinity of the 
Three Mile Island plant have a reasonable potential of being affected by plant or transmission 
line operation and maintenance.  Bald eagles nest both upstream and downstream of the Three 
Mile Island plant, but apparently do not use the site vicinity to a significant degree.  Indiana bats 
are likely to be transient in the area.  Bog turtles could inhabit wetland areas within the 
transmission line corridors and the northeastern bulrush is known to occur in Dauphin County 
where the Three Mile Island Plant is located.  Overall, the need for a Phase 2 follow-up 
evaluation of T&E species appears to be MODERATE to LOW. 

3.3.33. Vermont Yankee 

None of the nine species of threatened or endangered species identified by GEn&SIS in the 
counties surrounding the Vermont Yankee site are likely to be affected by the plant operations.
The bald eagle and Indiana bat are probably in the area at least occasionally, and the northeastern 
bulrush and bog turtle have a slight potential to be in wetlands in the area.  One species not 
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identified by GEn&SIS, the dwarf wedge mussel, has been reported from the area, and thus, 
could be affected. However, the need for a Phase 2 follow-up evaluation of potential impacts to 
T&E species appears to be LOW.

3.3.34. Vogtle

Approximately one-half of the 19 threatened or endangered species identified by GEn&SIS in 
the counties surrounding the Vogtle plant have a reasonable potential of be found near the site or 
being affected by plant and transmission line operations and maintenance.  Wood storks and red-
cockaded woodpeckers are known to occur in the area, and shortnose sturgeon have been 
observed in the Savannah River.  Several plant species as well as the flatwoods salamander and 
eastern indigo snake might be found in the transmission line rights-of-way.  The transmission 
lines are very long (557 miles); therefore, there are probably a number of species potentially 
affected that were not identified within the 50-mile GEn&SIS search radius.  Overall, the need 
for a Phase 2 follow-up evaluation of potential impacts to T&E species appears to be HIGH.  

3.3.35. Waterford

Although 4 of the 13 species identified by GEn&SIS are considered to potentially occur near the 
Waterford site, none are likely to be adversely affected.  The surrounding area is more 
industrialized than at most other commercial nuclear power plant sites, and the transmission lines 
are relatively short, at 23.5 miles.  Pallid sturgeon potentially inhabit the Mississippi River near 
the plant, but apparently there has never been any reported takes of this species at this site.  
Overall, the need for a Phase 2 follow-up evaluation of potential impacts to T&E species appears 
to be LOW. 

3.3.36. Watts Bar 

Like Sequoyah and Browns Ferry, the Watts Bar plant is located in an area of unusually high 
natural diversity of mussels and other aquatic life.  Little of this native diversity remains except 
in a few specific stream reaches.  Of the 60 species identified by GEn&SIS as potentially 
inhabiting counties near the Watts Bar plant, 27 are clams, 12 are fish, and 3 are snails.  
Essentially none are likely to be in the vicinity of the plant.  The most likely are the snail darter 
and the fanshell, neither of which is expected in the Tennessee River at the plant site.  No 
distribution data were available for many of the clam species, and several of these may be extinct 
or non-reproducing.  The transmission lines are long (300 miles), increasing the potential for 
impacts to terrestrial species, but the likely animal species (bald eagle, gray and Indiana bats, 
red-cockaded woodpecker) probably are transitory in the area.  Two plant species are potentially 
affected by transmission corridor maintenance.  The initial operating license for the Watts Bar 
plant was issued in 1996, and the environmental review included an evaluation of T&E species 
issues at that time.  There is no indication that the issues have changed significantly since the 
time the operating license was issued.  Therefore, the need for a Phase 2 follow-up evaluation of 
potential impacts to T&E species appears to be LOW. 



 29 

3.3.37. WNP-2

GEn&SIS identified nine species as potentially inhabiting the area around the WNP-2 or 
Columbia Generating Station site.  Of these, several are known to occur at the site.  The bald 
eagle winters in the vicinity, but has not been observed to successfully nest in the area.  Upper 
Columbia River steelhead and fall Chinook salmon inhabit the Columbia River at the plant site.
Sockeye salmon in the area are probably not of protected ecologically significant units (ESU) 
and bull trout have occasionally been reported in the area, but are probably individuals that have 
been washed downstream in the spring run-off and are not resident.  Although the steelhead and 
Chinook salmon are known to inhabit the Hanford Reach of the Columbia River, no record of a 
Section 7 consultation regarding these species was found.  There has been informal consultation 
regarding these species with the DOE, and a management plan for these species on the Hanford 
Site is available.  Overall, the need for a Phase 2 follow-up evaluation of potential impacts to 
T&E species appears to be MODERATE. 

3.3.38. Wolf Creek 

Nine species were identified by GEn&SIS in the counties within 50 miles of the Wolf Creek site.  
The Neosho madtom and Topeka shiner may inhabit streams in the immediate vicinity of the 
plant, and the whooping crane may migrate through the area.  The western prairie fringe orchid 
historically occurred in Coffey County where the Wolf Creek plant is located, and is still extant 
in several of the counties toward the terminus of at least one of the transmission rights-of-way.  
Mead’s milkweed is currently known to inhabit Coffey and the several surrounding counties.  
Bald eagles have been reported to nest at Wolf Creek Reservoir.  Overall, the need for a Phase 2 
follow-up evaluation of potential impacts to T&E species appears to be MODERATE. 
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4. SUMMARY AND CONCLUSIONS 

4.1. Summary of Phase 2 Priorities 

Based on the available data, summarized in Section 3, the sites with the highest priority for 
follow-up or Phase 2 T&E species evaluations are Diablo Canyon, San Onofre, Shearon-Harris, 
and Vogtle, followed by Cooper, Palo Verde, and South Texas (Table 9). Crystal River and 
Salem are also considered to be high and moderate to high priority sites, respectively, primarily 
because of terrestrial concerns, as both have current incidental take permits for aquatic biota. Of 
the 38 sites evaluated, 18 were considered to be of LOW or MODERATE-to-LOW priority, 11 
were considered to be MODERATE priority, 4 were MODERATE-to-HIGH priority, and 5 were 
considered to be HIGH priority sites. 

4.2. Procedure for Phase 2 Evaluations 

Phase 2 evaluations should proceed in a manner similar to the T&E species reviews conducted in 
support of the preparation of a license renewal SEIS.  Steps in the process will include:  data 
compilation, licensee interactions and data requests, informal meetings with USFWS or NOAA 
Fisheries, and summarization. 

Data compilation entails gathering pertinent information about the species potentially present, 
such as habitat preferences, detailed distribution information, etc.;  maps of vegetation or habitat 
areas; maps of the facility and transmission rights-of-way; and other background materials.  
These data are then used for a preliminary assessment of the primary site issues and as the basis 
for preparing information requests to be sent to the licensee and the resource agencies. 

Licensee interactions include the exchange of information requests and responses, 
teleconferences to discuss more complex issues, and if necessary, site visits by the evaluating 
personnel.  Information requests may include but are not limited to requests about field surveys 
conducted for species of concern,  information about takes of species of concern at the site, site 
procedures for detecting and reporting takes of T&E species, operation and maintenance 
procedures for key systems such as cooling intake structures or transmission line rights-of-way, 
environmental effects data such as typically found in national Pollutant Discharge Elimination 
System (NPDES) permits or other documentation. 

Agency interactions include written requests for species information, and direct discussions 
either via telephone or in person to discuss potential impacts of plant and transmission right-of-
way operations and maintenance on T&E species.  These will usually remain at an informal 
level.  However, it is possible that issue may arise that will require more  formal consultation to 
fully address the issue to both parties satisfaction. 

Once the data have been gathered and the interactions with licensees and resource agencies have 
been completed, the results typically will be summarized in a brief summary report.  In a few 
cases, a formal biological assessment may be appropriate. 
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Table 9.  Sites Grouped By Priority Level For Phase 2 
Follow-Up Evaluations 

Highest Priority Sites 
Crystal River San Onofre 

Diablo Canyon Vogtle 
Harris

Moderate - High Priority Sites 
Cooper Salem 

Palo Verde South Texas 

Moderate Priority Sites 
Braidwood Perry 

Byron Prairie Island 
Comanche Peak River Bend 

Hope Creek WNP-2 
La Salle Wolf Creek 

Oyster Creek  

Moderate -  Low Priority Sites
Kewaunee Sequoyah 
Monticello Three Mile Island 
Palisades  

Lowest Priority Sites
Arnold Limerick 

Callaway Seabrook 
Clinton Susquehanna 
Fermi Vermont Yankee 

Fitzpatrick Waterford 
Grand Gulf Watts Bar 
Indian Point  
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Appendix B.1  Distribution of Selected Plant Species 
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Aeschyonomene virginica (sensitive joint vetch)  
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Agalinis acuta (sandplain gerardia) 
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Amaranthus pumilus (seabeach amaranth) 
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Amphianthus pusillus (little amphianthus) 
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Apios priciana (Price’s potato-bean) 
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Boltonia decurrens (decurrent false-aster) 
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Cirsium pitcheri (Pitcher’s thistle) 
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Conradina verticillata (Cumberland rosemary) 
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Dalea foliosa (leafy prairie-clover) 
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Helonia bullata (swamp pink) 
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Hymenoxys acaulis var. glabra (lakeside daisy) 
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Isoetes tegetiformans (mat-forming quillwort) 
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Isotria medioloides (small whorled pogonia) 
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Lindera mellisifolia (pondberry) 
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Lysimachia asperulifolia (rough-leaved loosestrife) 
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Plantanthera leucophaea (eastern prairie fringed orchid) 
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Platanthera praeclara (western prairie fringed orchid) 
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Ptilimnium nodosum (harperella) 
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Rhynchospora knieskernii (Knieskern's beaked-rush) 
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Schwalbea americana (American chaffseed) 
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Scirpus ancistrochaetus (northeastern bulrush) 
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Sedum integrifolium ssp. leedyi (Leedy’s roseroot) 
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Spiraea virginiana (Virginia spiraea) 
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APPENDIX B.2  Distribution of Selected Vertebrate Animal Species 
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Notropis mekistocholas (Cape Fear shiner) 
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Scaphirhynchus albus (pallid sturgeon) 
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Etheostoma nianguae (Niangua darter)  
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Etheostoma sellare (Maryland darter)
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Noturus placidus (Neosho madtom) 
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Etheostoma rubrum (Bayou Darter) 

Xyrauchen texanus (razorback sucker) 
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Tiaroga cobitis (loach minnow) 

Meda fulgida (spikedace) 
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Myotis grisescens (gray bat) 

Myotis sodalis (Indiana bat) 
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Ursus americanus luteolus (Louisiana black bear)



 B-37 



 B-38 

Leptonycteris curasoae yerbabuenae (lesser long-nosed bat) 
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Glaucidium brasilianum cactorum (cactus ferruginous pygmy-owl) 
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Strix occidentalis lucida (Mexican spotted owl) 
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Charadrius melodus (piping plover) 
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Piping plover critical habitat in Wisconsin. 
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Piping plover critical habitat in New York. 
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Tympanuchus cupido attwateri (Attwater’s prairie chicken) 
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Vireo atricapillus (black-capped vireo) 
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Dendroica chrysoparia (golden-cheeked warbler) 
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Clemmys muhlenbergii (bog turtle) 
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APPENDIX B.3  Distribution of Selected Invertebrate Animal Species 
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Alasmidonta heterodon (dwarf wedge mussel) 
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Cyprogenia stegaria (fanshell) 

Neonympha mitchellii mitchellii (Mitchell’s satyr butterfly) 
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Neonympha mitchellii francisci (Saint Francis’ satyr butterfly) 

Somatochlora hineana (Hine’s emerald dragonfly) 
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Lycaeides melissa samuelis (Karner blue butterfly)
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APPENDIX B.4  Distribution of Selected Species in the Vicinity of 
San Onofre



 B-62 

Various species located on Camp Pendleton Marine Corps Base. 
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Bufo microscaphus californicus (arroyo toad) 
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Proposed critical habitat for the Coastal California Gnatcatcher. 

Polioptila californica californica (coastal California gnatcatcher) 
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Distribution of designated critical habitat for the least Bell’s vireo. 

Vireo bellii pusillus (least Bell’s vireo) 
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Designated critical habitat for the Riverside fairy shrimp. 

Streptocephalus woottoni (Riverside fairy shrimp) 
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Designated critical habitat for the tidewater goby. 

Eucyclogobius newberryi (tidewater goby) 
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Perognathus longimembris pacificus (Pacific Pocket Mouse). 
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Navarretia fossalis (prostrate navarretia) 
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Eryngium aristulatum ssp. parishii (San Diego button-celery) 
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APPENDIX B.5  Distribution of Selected Species in the Vicinity of 
Diablo Canyon 
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Rana aurora draytoni (California red-legged frog) 
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Five western San Luis Obispo County species 
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Branchinecta lynchi (vernal pool fairy shrimp) 
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Branchinecta longiantenna (longhorn fairy shrimp) 
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Eremalche kernensis (Kern mallow) 
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Eriastrum hooverii (Hoover’s wooly-star) 
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Lembertia congdonii (San Joaquin woolly-threads) 
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Caulanthus californicus (California jewelflower) 
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Dipodomys ingens (giant kangaroo rat) 
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Gambelia silas (blunt-nosed leopard lizard) 
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Vulpes macrotis mutica (San Joaquin kit fox) 
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Dipodomys heermanni morroensis (Morro bay kangaroo rat) 

Critical Habitat 
Helminthoglypta walkeriana (Morro Shoulderband snail) 
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Enhydra lutris nereis (Southern sea otter) 
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