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Chapter A13: T&E Species

Chapter A13: Threatened &
Endangered Species Analysis Methods

INTRODUCTION

Threatened and endangered (T& E) and other special status
species can be adversely affected in several ways by
cooling water intake structures (CWISs). T&E species can
suffer direct harm from impingement and entrainment
(I&E), they can suffer indirect impactsif I1&E at CWISs
adversely affects another species upon which the T& E
species relies within the aquatic ecosystem (e.g., as afood
source), or they can suffer impactsif the CWIS disrupts
their critical habitat.! The loss of individuals of listed
species from CWISsis particularly important because, by
definition, these species are already rare and at risk of
irreversible decline because of other stressors.

This chapter provides information relevant to an analysis
of listed speciesin the context of the section 316(b)
regulation; defines species considered as threatened,
endangered, or of special concern; gives abrief overview
of the potential for |& E-related adverse impactson T&E
species; and describes methods available for considering
the economic value of such impacts.

Al13-1 LISTED SPECIES BACKGROUND

The Federal government and individual States develop and
maintain lists of species that are considered endangered,
threatened, or of special concern. The Federal trustees for
endangered or threatened species are the Department of
the Interior’s U.S. Fish and Wildlife Service (U.S. FWS)
and the Department of Commerce's National Marine
Fisheries Service (NMFS). Both departments are also are
referred to herein asthe Services. The U.S. FWSis
responsible for terrestrial and freshwater species
(including plants) and migratory birds, whereas the NMFS
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deals with marine species and anadromous fish (U.S. Fish and Wildlife Service, 1996a). At the State level, the departments,
agencies, or commissions with jurisdiction over T& E species include Fish and Game; Natural Resources; Fish and Wildlife
Conservation; Fish, Wildlife and Parks, Game and Parks; Environmental Conservation; Conservation and Natural Resources;
Parks and Wildlife; the States' Natural Heritage Programs, and several others.

! To simplify the discussion, in this chapter EPA uses the terms “ T& E species’ and “special status species’ interchangeably to mean
all speciesthat are specifically listed as threatened or endangered, plus any other species that has been given a special status designation at

the State or Federal level.
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A13-1.1 Listed Species Definitions

a. Threatened and endangered and species

A speciesislisted as “endangered” when it islikely to become extinct within the foreseeable future throughout all or part of its
range if no immediate action istaken to protect it. A speciesislisted as“threatened” if it islikely to become endangered
within the foreseeabl e future throughout all or most of itsrange if no action is taken to protect it. Species are selected for
listing based on petitions, surveys by the Services or other agencies, and other substantiated reports or field studies. The 1973
Endangered Species Act (ESA) outlines detailed procedures used by the Servicesto list a species, including listing criteria,
public comment periods, hearings, notifications, time limits for final action, and other related issues (U.S. Fish and Wildlife
Service, 1996a).

A speciesis considered to be endangered or threatened if one or more of the following listing criteria apply (U.S. FWS,
1996a):

the species’ habitat or range is currently undergoing or is jeopardized by destruction, modification, or curtailment;
the speciesis overused for commercial, recreational, scientific, or educational purposes,

the species’ existence is vulnerable because of predation or disease;

current regulatory mechanisms do not provide adequate protection; or

the continued existence of a speciesis affected by other natural or man-made factors.

v v v vy

b. Species of concern

States and the Federal government have also included species of “special concern” to their lists. These species have been
selected because they are (1) rare or endemic, (2) in the process of being listed, (3) considered for listing in the future, (4)
found in isolated and fragmented habitats, or (5) considered a unique or irreplaceable State resource.

A13-1.2 Main Factors in Listing of Aquatic Species

Numerous physical and biological stressors have resulted in the listing of aquatic species. The major factors include habitat
destruction or modification, displacement of populations by exotic species, dam building and impoundments, increased
siltation and turbidity in the water column, sedimentation, various point and non-point sources of pollution, poaching, and
accidental catching. Some stresses, such as increased contaminant loads or turbidity, can be aleviated by water quality
programs such as the National Pollutant Discharge Elimination System (NPDES) or the current EPA efforts to develop Total
Maximum Daily Loads (TMDLs). Other factors, such as dam building or habitat modifications for flood control purposes,
arerelatively permanent and therefore more difficult to mitigate. In addition to these major factors, negative effects of
CWISs on some listed species have been documented.

Congress amended the ESA in 1982 and established a legal mechanism authorizing the Services to issue permits to non-
Federal entities— including individuals, private businesses, corporations, local governments, State governments, and tribal
governments — who engage in the “incidental take” of Federally-protected wildlife species (plants are not explicitly covered
by this program). Incidental take is defined as take that is “incidental to, and not the purpose of, the carrying out of an
otherwise lawful activity under local, State or Federal law.” Examples of lawful activities that may result in the incidental
take of T& E speciesinclude developing private or State-owned land containing habitats used by Federally-protected species,
or the withdrawal of cooling water that may impinge or entrain Federally-protected aquatic species present in surface waters.

Anintegral part of the incidental take permit process is development of a Habitat Conservation Plan (HCP). An HCP
provides a counterbalance to an incidental take by proposing measures to minimize or mitigate the impact and ensuring the
long-term commitment of the non-Federal entity to species conservation. HCPs often include conservation measures that
benefit not only the target T& E species, but also proposed and candidate species, and other rare and sensitive speciesthat are
present within the plan area (U.S. Fish and Wildlife Service and National Marine Fisheries Service, 2000). The ESA
stipulates the major points that must be addressed in an HCP, including the following (U.S. Fish and Wildlife Service and
National Marine Fisheries Service, 2000):
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» defining the potential impacts associated with the proposed taking of a Federally-listed species,

» describing the measures that the applicant will take to monitor, minimize, and mitigate these impacts, including
funding sources;?

» analyzing alternative actions that could be taken by the applicant and reasons why those actions cannot be adopted;
and

» describing additional measures that the Services may require as necessary or appropriate.
HCP permits can be issued by the Services' regional directorsif:

the taking will be incidental to an otherwise lawful activity;

any impacts will be minimized or fully mitigated;

the permittee provides adequate funding to fully implement the permit;

the incidental taking will not reduce the chances of survival or recovery of the T& E species; and
any other required measures are met.

v v v vy

The Services have published a detailed description of the incidental take permit process and the habitat conservation planning
process (U.S. Fish and Wildlife Service and National Marine Fisheries Service, 2000). The Federal incidental take permit
program has only limited application within the context of the section 316(b) regulation because many T&E species (fishin
particular) are listed mainly by States, not by the Services, and hence fall outside of the jurisdiction of this program.

A13-2 FRAMEWORK FOR IDENTIFYING LISTED SPECIES POTENTIALLY AT RIsk OF I&E

Evaluating benefits to listed species from the proposed section 316(b) regulation requires data on the number of listed
organisms impinged and entrained and an estimate of how much the 1& E of listed species will be reduced as aresult of the
regulation. Estimating |&E for candidate and listed species presents significant challenges due to the following:

» Most facilities operating CWISs do not monitor for I1&E on aregular basis;

» T&E populations are generally restricted and fragmented so that their 1& E may be sporadic and not easy to detect by
conventional monitoring activities; and

» Entrained eggs and larvae are often impossible to identify to the species level, making it difficult to know the true
number of losses of a species of concern.

Some facilities have knowledge about the extent of their impact on T&E species. These facilities require incidental take
permits and must develop HCPs (e.g., the Pittsburg and Contra Costa facilities in California, see Part E of this document).
Where specific knowledge of |& E rates does not exist, risksto T& E species must be estimated from other information. The
remainder of this section discusses EPA’s methodology of estimating the numbers of listed species potentially at risk of I&E.
The framework involves four main steps (see Figure A13-1).

» Step 1identifiesall State- or Federally-listed species for the States that border the CWIS source waterbody.

» Step 2 determines if alisted speciesfrom Step 1 is present in the vicinity of the CWIS. If a species distribution
overlaps with the CWIS, the analysis proceeds to Step 3.

»  Step 3 usesinformation on habitat preferences and site-specific intake structure characteristics to better define the
degree of vulnerability of the listed species to the CWIS.

» Step 4, if necessary, further refines the potential for |& E based on the life history characteristics of the listed species.

2 Mitigation can include preserving critical habitats, restoring degraded former habitat, creating new habitats, modifying land use
practices to protect habitats, and establishing buffer areas around existing habitats.
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Potential for I&E by CWISs

Figure A13-1: Flowchart for Identifying T&E Aquatic Species with a Reasonable

«Select one or more CWIS of concern
*Determine the location of the CWIS

v

STEP1
Identify all listed aquatic speciesin all states bordering the
source water body of the CWIS(s) of concern

Are listed aquatic species
present in the states bordering
the CWIS swater body?

No concern

YES

A

STEP2
Determine the water bodies in which any life stages of the
listed aquatic species identified in Step 1 are present

Decision 2:
¢ NO Are listed aquatic species
present in the CWIS' s water
bodies?

No concern

YES

STEP3
Use data on habitat preferences to determine the likelihood for listed
aquatic species identified in Step 2 to overlap with the CWI

Decision 3:
Isthere areasonable
likelihood of co-
occurrence?

Low level of concern

YES

Y

STEP4
Use dataon life history characteristics to determine the potential for
I&E by the listed aquatic speciesidentified in Step 3

Decision 4:
IsI&E alikely
event?

YESMAYBE

Low level of concerni«

Develop afinal table of listed aquatic species identified in Step 4
requiring the assessment

Theresult of thisfour-step analysisis atable of listed speciesthat are likely to experience & E by a CWIS of concern based

on their geographic distribution, habitat preferences, and life history characteristics.
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Al13-2.1 Step 1: Compile a Comprehensive Table of Potentially-Affected Listed
Species

Thefirst step in determining the potential for I&E by a CWISisto identify all State and Federally-listed aquatic speciesin the
area of interest. Aquatic species may include fish; gastropods (such as snails, clams, or mussels); crustaceans (such as shrimp,
crayfish, isopods, or amphipods); amphibians (such as salamanders, toads, or frogs); reptiles (such asturtles, aligators, or
water snakes); and mammals (such as seals or sealions). The U.S. FWS maintains aweb site
(http://endangered.fws.gov/endspp.html) on all Federally-listed species organized by State or taxonomic group. Because the
Federal list represents only a small subset of the species listed by individual States, however, the analyst also needs to obtain
State lists to develop a comprehensive table of aguatic species potentially affected by the CWISs of concern.® Individual
State agencies, universities, or local organizations maintain web sites with data on State-listed species. A preliminary search
in support of this chapter showed that various agencies have responsibilities for maintaining specieslistsin different States.
The departments, agencies, or commissions with jurisdiction of T& E speciesinclude Fish and Game; Natural Resources; Fish
and Wildlife Conservation; Fish, Wildlife and Parks, Game and Parks; Environmental Conservation; Conservation and
Natural Resources; Parks and Wildlife; and several others. The States' Natural Heritage Programs can also be contacted to
reguest listing information, species-specific data on geographic distributions, and other valuable data. Appendix A1 provides
arecent compilation of aquatic T& E species by The Nature Conservancy (TNC). Information on Natural Heritage Programs
in the U.S. can be obtained from The Natural Heritage Network at http://www.heritage.tnc.org. A thorough search of these
and other relevant sources should be performed to get the data required to identify target species.

If aCWIS of concern islocated on awaterbody confined to one State, then only Federally-listed aquatic species found in that
State and the aquatic species listed by the State itself need to be considered in the analysis. An example would be the Tampa
Bay Estuary, which is entirely contained within the State of Florida. The search should expand if the CWISislocated on a
waterbody that covers more than one State, which may be the case for large lakes, rivers, and estuaries. For example, the
watersheds abutting the U.S. side of Lake Erie cover parts of New Y ork, Pennsylvania, Ohio, and Michigan. The Delaware
River Basin covers parts of Delaware, Pennsylvania, New Jersey, and New York. At aminimum, atable of potentially
affected T& E species should include species listed by the State in which the CWIS is located, together with any Federally-
listed aquatic speciesin all the States covered by the watershed. A more rigorous approach at thisinitial stage might beto
include all State-listed aguatic species from every State covered by the waterbody of concern, even if the likelihood is small
that a listed species moves beyond the boundaries of the CWIS's State.

The product of thisinitial step isatable of all the aguatic specieslisted by the U.S. FWS and the State(s) of interest. The
information should be organized by species category — such as fish, amphibians, aquatic invertebrates, aquatic reptiles,
and/or aquatic mammals. The information should also include;

» the common and scientific name of each listed species;
» the agency listing the species (State or U.S. FWS, or both); and
» thelegal status of the species (threatened, endangered, or of special concern).

The analyst can assume that the CWIS does not have a direct impact on listed species only if no aquatic species are listed as
threatened, endangered, or of special concernin the target State(s). The analyst must also determine if there is an indirect
impact through the food chain. If not, then no further analysisisrequired for that CWIS.

A13-2.2 Step 2: Determine the Geographic Distribution of Listed Species

In the second step, the analyst determines if the listed species identified in Step 1 are present in the same waterbody as the
CWIS of concern. This step represents a simple pass-fail decision; a speciesisretained if the distribution of one or more of
its life stages coincides with the waterbody of interest; it is removed if it does not (see also Figure A13-1).

The analyst can obtain the information required for this step from several sources. Local agencies may have devel oped
“species accounts’ for certain Federally-listed species. Recovery plans may also be available for some of the Federally-listed
species. These and other sources may provide information on species ranges, population levels, reproductive strategies,
developmental characteristics, habitat requirements, reasons for current status, and/or management and protection needs.
When compiling this information, the analyst should ook not only at the distribution of adults but also of juveniles,

3 Asdiscussed earlier, both T&E species and species of special concern should be included.
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particularly if the speciesis known to migrate between different locations over itslife. Thisstep is particularly important for
anadromous fish species, but may also apply to other species that have seasonal or life cycle-dependent migrations (for
example, adult frogs may live on land but spawn in rivers).

Most listed aquatic species are listed by individual States rather than on a Federa level. Data on the Federally-listed species
are therefore unlikely to suffice for the analysis. Statestypically post their specieslist on the Internet. A few States have also
developed short species accounts with information on distribution, life history characteristics, habitat requirements, and other
useful details. Distribution or range data may consist of specific locations of sightings or catches (for example, particular
river miles), general distributions within individual watersheds, or more generic and qualitative descriptions. Some States
have also published hardcopy reports with species-specific information that may not be available on the Internet. Finally, the
Natural Heritage Programs in numerous States have also developed species-specific data (see Appendix Al). All these
materials should be obtained and reviewed during the data gathering process.

Distributional information for some of the T& E species may not be available. The analyst may need to consult secondary
sources, such as species atlases (for example, see fish species distributionsin the U.S.; or Smith, 1985, for fish distributionsin
New York State), field guides, published papers, or textbooks. Distributional data may be missing altogether for some of the
more obscure species. The lack of such data should not by itself result in the removal an T&E species at this point in the
selection process. The analyst should instead look at habitat requirements (Step 3) or life history characteristics (Step 4)
before the speciesis no longer considered of concern to the CWIS under consideration.

The magjority of specieswill be eliminated at this stage because most of the listed agquatic species, with some notable
exceptions, tend to have rather fragmented and limited distributions due to extensive habitat loss or narrow habitat
requirements. Step 2 produces a table of listed species whose geographic distributions generally overlap with the location of
the CWIS.

A13-2.3 Step 3: Compare Habitat Preferences of Listed Species to the CWIS

Step 3 identifies listed species that could be affected by the CWIS of concern through a comparison of their habitat
preferences and the location of the CWIS. The potential for I&E exists, and hence the listed speciesisretained, if the habitat
preferences of one or more life stages match the location of the CWIS of concern. If the habitat preferences of no life stages
of the listed species match the location of the CWIS, then the species can be removed from further consideration.

The analyst needs to obtain a general description of the location of the CWIS of concern in terms of (1) wherethe CWISis
found within the waterbody (e.g., inshore versus off-shore; deep versus shallow; etc.) and (2) the kinds of habitats associated
with this general location. Such information may be available from site-specific field observations, permit applications by the
facilities, natural resources maps, or other related sources.

a. Location

The presence of alisted speciesin the waterbody from which a CWIS withdraws water does not necessarily mean that the
species will be impinged or entrained by the intake structure. Two additional variables need to be considered: the habitat
preferences of the listed species and the characteristics of the CWIS (location, design, and capacity). The following example
highlights the relationship between these two variables:

An endangered darter speciesispresent in ariver with a CWIS of concern. All life stages of this species are confined to
swift-running, shallow (i.e., less than one foot deep) riffle zones, whereas the CWIS of concern is located many miles
downstream in deep areas of theriver that are unsuitable darter habitat. The likelihood of impact on the darter by the CWIS s
minimal even though both are present within the same waterbody.

b. Other habitat information

Detailed information on the habitat requirements of the target speciesis also needed. Thisinformation should focus on any of
the life stages, including eggs, larvae, juveniles, and adults, because habitat requirements often vary by life stage. For
example, adults of alisted fish species may inhabit deeper waters of large lakes and produce pelagic eggs, but juveniles may
be found only in nearshore nursery areas. It would be insufficient to consider only the habitat requirements of adults of this
species, particularly if a CWIS of concern was located nearshore.

The U.S. FWS T&E species web page, the web pages of individual States or other organizations, or general reference
materials can provide data on the habitat preferences of the listed species. Such information may be qualitative, anecdotal, or
missing altogether for obscure T& E species. Not al States have developed accounts for their listed species. T& E species
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web sites of neighboring States may offer additional information if the target species has aregional distribution and islisted
throughout its range. The information base can also be augmented by looking at a closely-related species. The substitute
species must share the same general habitat preferences as the target species for the comparison to be valid. The analyst
should consult appropriate reference materials to ensure a proper match.

c. Assess whether the overlap between habitat requirements and CWIS location exists

The information on habitat preferences for the listed species is compared to location-specific data on the CWIS of concern.
The decision step is asimple pass-fail test: a speciesisretained if the habitat requirements of one or more of itslife stagesis
likely to coincide with the CWIS of concern; otherwiseit isremoved. The logic supporting thisdecision isthat I&E is
unlikely if all the habitat requirements of the target T& E species do not overlap with the habitat in which the CWIS of
concernislocated.

The exact habitat cutoff point for eliminating a species outright cannot be defined up front; it will depend not only on the
target T& E species but also on site-specific factors tied to the CWIS of concern. Several aquatic habitats, however, can be
dismissed out of hand because they are not suitable to support CWISs. These habitats include springs, caves, temporary
pools, very small ponds and |akes, and shallow headwater streams and creeks. Target T& E species that spend their entire life
cycle in these habitats are unlikely to encounter CWISs and can be removed from further consideration. Habitats that have
enough volume to support CWISs, namely large rivers and lakes, large estuaries, and inshore marine areas, are likely to
require more analysis.

A13-2.4 Step 4: Use Life History Characteristics to Refine Estimate of I&E
Potential or Monitor for Actual I&E of the Listed Species

From this point on, the assessment can go in two different directions (see Figure A13-1): (1) the target species is added to the
final table because the data indicate potential for I& E, or because more data are needed to refine the assessment; or (2) the
speciesis excluded from the list because thereis alow level of concern.

The data may not be as clear-cut for smaller or less mobile species. The overlap between habitat requirements and the
location of a CWIS of concern may not suffice to justify adding atarget species to the final table without first considering life
history information. The decision to proceed beyond Step 3 will vary on a case-by-case basis: it will depend on the target
species, access to additional biological information, and the CWIS of concern. The analyst should focus on finding
information that will support the decision to add or eliminate a target species. Additional data may not exist for some of the
more obscure listed species. Given the protected status of T& E species, however, EPA recommends using a conservative
approach to ensure that species are not accidentally omitted when in fact they should be added to the final table. The species
should be retained if doubts persist after Step 3: it can still be removed during more site-specific assessments.

Listed clamsin big Midwestern rivers are an example of species which may require further assessment in Step 4. Certain
clam species would likely pass Step 2 because their distribution overlaps with the locations of CWISs of concern on major
rivers. These clam species may also pass Step 3 if their presence coincided with the general location of one or more CWIS of
concern. Yet, itisunclear if they should be added to the final table: a closer look at the clams’ life history is required to
determine the potential for I&E.

Therisk of I&E of adult clamsis|low because they are sedentary, benthic filter feeders or are firmly attached to the substrate.
Therisk may increase, however, during the reproductive season. During the reproductive season, males rel ease their sperm
into the water column. The sperm are carried downstream by the water current and are captured by feeding female clams.
The sperm fertilize the female€'s eggs, which develop inside her body until they hatch. The larvae are released into the water
column and must quickly find and attach themselves to a specific fish host to complete their development.* Larval clamsdie
if they fail to find ahost. After a period of days to weeks, the larval clams detach themselves from their hosts, drop to the
bottom, and bury into the sediment or attach to a solid substrate where they remain for the rest of their lives. The only
reasonable chance for clam |& E occurs when afish host with larval life stages attached to it becomesimpinged or entrained
by a CWIS of concern. Adding a clam species to the final table would depend on whether or not the following occurs:

4 Larvae of freshwater clams typically require a very specific fish speciesto complete their development. Scientists do not always
know which fish hosts are required by the T& E river clams.
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The host fish is known to science.

The host fish is present in the stretch of river containing the CWIS.

The habitat characteristics of the host fish match the general location of the CWIS of concern. These decisions can
be made only on a case-by-case and species-by-species basis.

The information on life history characteristics for the target T& E species should be carefully reviewed to determine the
potential for I&E. Several variables may raise concerns, including migratory behavior, pelagic eggs or larvae, foraging
activity, and so on. Thisinformation is evaluated in comparison to the location of the CWIS of concern. The decision point
inthis step is asimple pass-fail test: aspeciesisretained if one or more of its life history characteristics enhances the potential
for contact with the CWIS of concern; it isremoved if all of itslife characteristics are unlikely to result in vulnerability to the
CWIS of concern.

A13-3 IDENTIFICATION OF SPECIES OF CONCERN AT CASE STUDY SITES

The following sectionsillustrate the use of this procedure for identifying vulnerable specia status species. The exampleisfor
fish species of the Delaware Estuary, the site of one of EPA’s benefits case studies (see Part B of this document).

A13-3.1 The Delaware Estuary Transition Zone
a. Step 1: Identify all State- or Federally-listed species for the States that border the

waterbody on which the CWIS is located
Table A13-1 summarizes information compiled by EPA for fish speciesin the Delaware Estuary.

Table A13-1: Fish Species Listed as Threatened, Endangered, or of Special Concern
(Federal plus PA, NJ, DE, and NY)
Federally- State-Listed Species I
) ngw .............................E ......................... grasssssooreesessessooy jresssssconessassessoooono
Common Name (Latin Name) Species Pennsylvania | New Jersey : Delaware : New York

EiTio® EéTiobiEéTéobéEéTéobéEéTéobl
Burbot (Lota |ota) Px oo s s

Mooneye (Hiodon tergisus) P s s s s x B
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Table A13-1: Fish Species Listed as Threatened, Endangered, or of Special Concern
(Federal plus PA, NJ, DE, and NY) (cont.)

Federally- State-Listed Species
) LI E= = o B B R feceeoeesRseesesy
Common Name (Latin Name) Species | Pennsylvania i New Jersey i Delaware : New York

E:T:O|E:T:O: E:T:Ob:E:T:Ob:EE T O

Redhorse, Black (Moxostoma duguesnei)

Sculpin, Deepwater (Myoxocephal us thompsoni)

Whitefish, Round (Prosopium cylindraceum)

TOTAL
. | | [

@ Other Federally-listed species may include species of specia interest or concern, monitored species, candidate species, etc.
b Other State-listed species may include rare species, species of special interest, species of concern, candidate species, etc.

Sources: New Jersey Division of Fish and Wildlife (2002); Pennsylvania Department of Conservation and Natural Resources
(2002); Sate of New York, Department of Environmental Conservation (2001); U.S. Fish and Wildlife Service (date unknown).

b. Step 2: Determine if a species listed in Step 1 is present in the area of the CWIS

After identifying species of concern in the source waterbody, the next step isto determine if any of these species are present
in the vicinity of the CWIS. This step involves consulting local biologists as well as literature sources such as species atlases,
field guides, and scientific publications. Table A13-2 summarizes the results of EPA’s analysis of the distribution of species
of concern in the Delaware River Basin. Results indicate two there are two fish species potentially vulnerable to CWIS in the
Delaware Estuary transition zone, Atlantic sturgeon and shortnose sturgeon (highlighted in bold in the table).

Table A13-2: Distribution of Listed Species Identified in Step 1

. : T Found in Delaware
Species Name Current Distribution { River Basin?
[BUDDL .ot DR LKE Erlead headwatars of Alleghery River b N
Chub. aravel NY: medium and large-sized streamsin the Allegheny basin NY: NO
e P Allegheny River and French Creek o PAINO
OO, VG et N B BT et N D
ChUbS“eam"”eNYA”eghe“yR'Vefdfa'“ageNO ..............
Chubsucker. Lake NY': the Lake Erie drainage basin and embayments along the southern shore of Lake NO
T .. L. OSSO S
iNY: upper reaches of the Allegheny River drainage basin NY: NO
|Darter, bluebreast i PA: upper Allegheny River and two of itstributaries, namely Little Brokenstraw P A'. NO
SOOI Lol ook Alcn SO S —
|Darter, channel i PA: Lake Erie and large tributaries, and the upper part of the Allegheny River NO
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Table A13-2: Distribution of Listed Species Identified in Step 1 (cont.)

Found in Delaware

Species Name Current Distribution River Basin?

NY: Lake Erie, the Metawee and Poultney Rivers near Lake Champlain, the Saint

|Darter, eastern sand i Regis and Salmon Rivers near Quebec, and the Grasse River ';Z :\\: 8
evseeesssssesssesseeeni A Lake Brieand Allegheny basin e —
iNY: found only in the Allegheny River NY: NO
e O iPAUpper AlleghenyRiver L PAINO
[Darter, longhead iNY: Allegheny River and afew of itslarge tributaries; French Creek NY: NO

: Scattered sites in the Allegheny River and French Creek headwaters

Lamprey, mountain brook | .: French Creek and Allegheny River tributaries . .
eeeeteseeseseseseses e L MOerate 1o large streams of the upper Allegheny River system & | PAANO ..
E?!(‘IF.’_’EY:_.f.‘.c_’.'r_t..*!?f_ﬂ.?_r.‘?.‘?.'f._..._._:E’ﬁf..?.‘?[‘[‘??.“ﬂ?.?ﬁ??‘f._i[‘.EFE’.V_TE?F.‘?'.999[‘?}{.i_r.‘_[‘F_’.r_t.r.‘._Y_V.??‘._.F_’f’_*._._._._._..._._..._._..._._..._._..._._...._..._._..._._.!\‘._9 ..............
Lamprey, Ohio o PA: moderate to |arge streams of the upper Allegheny Riversystem i ..NO ..
Mﬁ?‘_t.?!‘.?:_!‘]?‘fﬂt_ﬁ".ﬂ_._._._._._..._._:_'fﬁ.iff?‘_'.?.‘%*.‘..9[‘?.???.!.r_‘._'\.’.'._ef_?‘?f._‘?.r.‘_‘?'_Efi?..c_.‘_’.‘ir_‘.t_i?.i.r.‘._’?9[‘_*1.‘!‘.’.‘.ﬁi_ff.‘.\_..._._..._._..._._..._._..._._...._..._._..._._.!\‘._9 ..............
Madtom, northern { PA: French Creek NO

NY: Lake Champlain, Black Lake, Oswegatchie River, Lake Erie, Saint Lawrence
: River, and the mouth of Cattaraugus Creek

NY: Lake Ontario (likely extirpated) and Lake Erie drainage basins, and the
: Allegheny River

NY: Saint Lawrence River, Niagara River, Oswegatchie River, Grasse River, Lakes
Sturgeon, Lake i Ontario & Erie, Lake Champlain, Cayuga Lake, Seneca & Cayuga canas :
: PA: LakeErie

i DE: Tidal Delaware River
iNJ: Tidal Delaware River
iNY: Lower portion of the Hudson River
{PA: Tidal Delaware River

Sucker, longnose. ] PA: Youghiogheny River headwater sreamsinsouthwestPA i NO ]
Sunfish, landed : gr\;:n:ga:mic River drainage and in eastern Long Island in the Peconic River

sunfish ongearINY:TonawandaCresk MO
SUNTISN, UG e N KO O R O etV
Whitefish, round {NY: scattered lakes throughout the State

Sources: New Jersey Division of Fish and Wildlife (2002); Pennsylvania Department of Conservation and Natural Resources (2002);
Smith (1985); Sate of New York, Department of Environmental Conservation (2001).
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c. Step 3: Use information on habitat preferences and intake location to better define the

degree of overlap between listed species and the CWIS

Step 3 involves determining the habitat preferences and life history requirements of speciesidentified in Step 2. In Step 2
EPA determined that two fish species of concern are potentially vulnerable to CWIS in the Delaware Estuary transition zone,
Atlantic sturgeon and shortnose sturgeon. The habitat preferences and life histories of these species are summarized in Table
A13-3.

Table A13-3: Habrrat Pr'efer'ences and Life Hlsforles of Listed Species Iden'hfled in Step 2
. ; ; : Potential of : i Life Stages
Neme | Diaribution | Preteences | OVS10W Lifeistory e S
CWIS? “{ tol&E?
Sturgeon,  : Delaware | Estuarine and !  YES iAdultsstayintheocean but moveinto i YES Larvaeand
atlantic | estuary { riverine bottom ! egtuaries and largeriversto spawnin - fjuveniles
i i habitats of large i deep water (> 10m deep); eggs sink and i
iriver systems : stick to the bottom; juveniles make
i i i seasonal migrations between shallower
i areas (summer) and deeper areas (Wi nter)
i of their birth rivers; juveniles move to the
i ocean at age 4-5 to mature
Sturgeon, i Tidal Del aware Estuarine and ! YES !Adultsstayin nearshoremarinehabitats | YES | Larvaeand
shortnose i River (mostly i riverine bottom i but movein estuaries and large riversto ijuveniles
iintheupper | habitats of large i spawn; eggs sink and stick to the bottom; :
fand iriver systems { juveniles make seasonal migrations i
itransitional i between shallower areas (summer) and |
i estuary) i deeper areas (winter) of their birth rivers;
{ juveniles move out to the ocean at age 4-5 .
ito mature : :
.

d. Step 4: Use of monitoring or life history characteristics to refine estimate of I&E

In some cases | & E or waterbody monitoring data may be available to estimate CWIS impacts on T& E species. However, in
many cases, it will be necessary to estimate relative risk based on waterbody monitoring of the species distribution relative to
CWIS and life history and facility characteristics that influence a species vulnerability to I&E.

For the Delaware Estuary example discussed here, there are only limited data available for shortnose sturgeon (Masnik and
Wilson, 1980) and Atlantic sturgeon (Shirey et al., 1997) from monitoring in the vicinity of transition zone CWIS. In the case
of shortnose sturgeon, 1980 monitoring results indicate that the speciesis not vulnerable to transition zone CWIS. However,
because the data are over 20 years old, further information is needed to confirm that the potential for I& E of shortnose
sturgeon remains low. An analysis of life history information indicates that spawning takes many miles upstream of transition
zone CWIS, and therefore the risk of entrainment of eggs and larvaeis minimal (Masnik and Wilson, 1980). Impingement is
also unlikely because salinity and feeding conditions in the transition zone are unfavorable for impingeable-sized juveniles
and adults (Masnik and Wilson, 1980).

In the case of Atlantic sturgeon, monitoring in the transition zone indicates that young Atlantic sturgeon occur in the vicinity
of the Hope Creek and Salem facilities in the summer months. Data also suggest that Atlantic sturgeon move back
downstream in fall, although use of the lower estuary (Delaware Bay) remains unknown (Shirey et al., 1997). This
information suggests that Atlantic sturgeon are potentially at risk to transition zone CWIS and indicates the need for I&E
monitoring to confirm the degree of harm.

Al13-4 BENEFIT CATEGORIES APPLICABLE FOR IMPACTS ON T&E SPECIES

Once a T&E species has been identified as vulnerable to a CWIS, special considerations are necessary to fully capture the
benefits of reducing I& E of the species. The benefits case study presented in Part E of this document illustrates some of the
challengesin assigning economic value to T& E species and presents a val uation approach that may prove useful in other
Cases.
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Estimating the economic benefits of helping to preserve T& E and other special status species, such as by reducing I&E
impacts, is difficult due to alack of knowledge of the ecological role of different T& E species and arelative paucity of
economic studies focusing on the benefits of T& E preservation. Most of the wildlife economic literature focuses on
recreational use benefits that may be irrelevant for valuation of T& E species because T& E species (e.g., the deltasmeltin
Cadlifornia) are not often targeted by recreational or commercial fishermen. The numbers of special status speciesthat are
recreationally or commercially fished (e.g., shortnose sturgeon in the Delaware Estuary) have been so depleted that any use
estimates associated with angling participation or landings data for recent years (or decades) would not be indicative of the
species’ potential value for direct use if and when the population recovers. Nevertheless, there are some T& E species for
which consumptive use-related benefits could be significant once the numbers of individuals are restored to levels that enable
resumption of relevant uses.

Based on their potential uses, T& E species can be divided into three broad categories:

» T&E specieswith high potential for consumptive uses. The components of total value of such species are likely to
include consumptive, non-consumptive, and indirect use values, as well as existence and option values. Pacific
salmon, a highly prized game species, is a good example of such species. In addition to having a high consumptive
use value, this speciesislikely to have a high non-consumptive use value. People who never go fishing may still
watch salmon runs. The user value may actually dominate the total economic value of enhancing a T&E fish
population for species like salmon. For example, Olsen et al. (1991) found that users contribute 65 percent to the
total regional WTP vaue ($171 million in 1989%) for doubling the Columbia River salmon and steelhead runs.
Nonusers with zero probability of participation in the sport fishery contribute 25 percent. Nonusers with some
probability of future participation contribute the remaining ten percent.

» T&E speciesthat do not have consumptive uses, but are likely to have relatively large non-consumptive and indirect
use values. The total value of such species would include non-consumptive use and indirect values, and existence
and option values. Loggerhead sea turtles can represent such species. The non-consumptive use of loggerhead sea
turtles may include photography or observation of nesting or swimming reptiles. For example, a study by Whitehead
and Blomquist (1992) reports that the average subjective probability that North Carolina residents will visit the
North Carolina coast for non-consumptive use recreation is 0.498. Policiesthat protect loggerhead sea turtles may
therefore enhance individual welfare for alarge group of participantsin turtle viewing and photography.

» T&E species whose total value is a pure non-use value. Some prominent T& E species with minimal or no use
values may have high non-use values. The bald eagle and the gray whale are examples of such species. Conversely,
many T& E species with little or no use value are not well known or of significant public interest and therefore their
non-use values may be difficult to elicit.. Most obscure T& E species, which may have ecological, biological
diversity and other non-use values, are likely to fall into this category.

Non-use motives are often the principal source of benefits estimates for T& E species because many T& E speciesfall into the
“obscure species’ group. As described in greater detail in Chapter A9, motives often associated with non-use values held for
T&E speciesinclude bequest (i.e., inter-generational equity) and existence (i.e., preservation and stewardship) values. These
non-use values are not necessarily limited to T& E species, but 1& E-related adverse impacts to these unique species would be
locally or globally irreversible, leading to extinction being arelevant concern. Irreversible adverse impacts on unique
resources are not a necessary condition for the presence of significant non-use values, but these attributes (e.g., uniqueness;
irreversibility; and regional, national, or international significance) would generally be expected to generate relatively high
non-use values (Carson et a., 1999; Harpman et a., 1993).

Al13-5 METHODS AVAILABLE FOR ESTIMATING THE ECONOMIC VALUE ASSOCIATED
WITH I&E oF T&E SPECIES

Estimating the value of increased protection of T& E species from reducing 1& E impacts requires the following steps:

» Estimating 1& E impacts on T&E species; and
»  Attaching an economic value to changes in T& E status from reducing 1 & E impacts on species of concern (e.g.,
increasing species population, preventing species extinction, etc.).
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A13-5.1 Estimating I&E Impacts on T&E Species

Several cases of |& E of Federally-protected species by CWIS are documented, including the delta smelt in the Sacramento-
San Joaquin River delta, seaturtlesin the Delaware Estuary and elsewhere (NMFS, 2001b), and shortnose sturgeon eggs and
larvae in the Hudson River (New Y ork State Department of Environmental Conservation, 2000). Mortality rates vary by
species and life stage: it is estimated to range from two to seven percent for impinged sea turtles (NMFS, 2001b), but
mortality can be expected to be much higher for entrained eggs and larvae of the shortnose sturgeon and other specia status
fish species. The estimated yearly take of delta smelt by CWISsin the Sacramento-San Joaquin River Deltaled to the
development of a Habitat Conservation Plan as part of an incidental take permit application (Southern Energy DeltaLLC,
2000).

Al13-5.2 Economic Valuation Methods

Valuing impacts on special status species requires using nonmarket val uation methods to assign likely values to losses of
these individuals. The fact that many of these species typically are not commercially or recreationally harvested (once they
are listed) means no market value can be placed on their consumption. Benefits estimates are therefore often confined to non-
use values for special status species. The total economic value of preserving species with potentially high use values (i.e.,
T&E salmon runs) should include both use and non-use values. Economic tools allowing estimates of both use and non-use
values (e.g., stated preferences methods) may be suitable for calculating the benefits of preserving T& E species. The relevant
methods are briefly summarized below.

It is necessary to note that the benefits of preserving T& E species estimated to date reflect a human-centered view; benefit
cost analysis may not be appropriate when T& E species are involved because extinctionisirreversible.

a. Stated preference methods

Asdescribed in Chapter A9, the only available way to directly estimate non-use values for special status speciesis through
applying stated preference methods, such as the contingent valuation method (CVM). This method relies on statements of
intended or hypothetical behavior elicited though surveysto value species. CVM has sometimes been criticized, especialy in
applications dating back a decade or more, because the analyst cannot verify whether the stated values are realistic and absent
of various potential biases. CVM and other stated preference techniques (including conjoint analysis) have evolved and
improved in recent years, however, and empirical evidence shows that the method can yield reliable (and perhaps even
conservative) results where stated preference results are compared to those from revealed preference estimates (e.g., angling
participation as observable behavior) (Carson et al., 1996).

Regardless of the debates over whether or not stated preference methods such as the CVM can generate reliable estimates of
non-use values, EPA cannot apply this approach to the section 316(b) rulemaking because the time and cost associated with
conducting the necessary primary research is well beyond the budget and schedule available to the Agency. Such research
also requires that the survey questionnaire and sampling design be reviewed and approved by OMB to comply with the
Paperwork Reduction Act. The cost, time requirements, and administrative burdens associated with implementing a valuation
survey in accordance with Paperwork Reduction Act create significant additional barriersto the potential for EPA
implementing such relevant and useful research.

b. Benefits transfer approach

Using a benefit transfer approach may be a viable option in some cases. By definition, benefits transfer involves extrapolating
the benefits findings estimated from one analytic situation to another situation(s). The initial analytic situationis defined in
terms of an environmental resource (e.g., T& E species), the policy variable(s) (e.g., changes in species status or population),
and the benefitting populations being investigated. Only inideal circumstances do the environmental resource and policy
variables of the original study very closely match those of the analytic situation to which a policy or regulatory analyst may
wish to extrapolate study results. Despite discrepancies, this approach may provide useful insights into benefits to society
from reducing stress on T& E species.

The current approach to benefit transfers most often focuses on the meta analysis of point estimates of the Hicksian or
Marshalian surplus reported from original studies. If, for example, the number of candidate studiesis small and the variation
of characteristics among the studies is substantial, then meta analysisis not feasible. Thisislikely to be the case when T&E
species are involved, requiring a more careful consideration of analytic situationsin the original and policy studies. If only
one or afew studies are available, an analyst evaluates their transferability based on technical criteria developed by
Desvouges (1992).
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The analyst first identifies T& E species affected by |& E and the type of environmental change resulting from reducing I&E
impacts on T& E species, and then selects from a pool of available studies the appropriate WTP values for protecting those
species. EPA illustrated the value to society of protecting T& E species by conducting areview of the contingent valuation
(CV) literature that estimates WTP to protect those species. This review focused on those studies valuing those aquatic
speciesthat may be at risk of 1& E by CWISs. EPA also identified studies that provide WTP estimates for fish-eating species,
i.e., the bald eagle, peregrine falcon, and the whooping crane. These species may also be at risk because they rely to some
degree on aguatic organisms as a food source. EPA used select studies identified in a meta-analysis that Loomis and White
(1996) conducted as aliterature base. Loomis and White included all rare or endangered speciesin their analysis, but EPA
limited its own literature review to those studies that valued threatened or endangered aquatic species, or birds that consume
aquatic species. Table A13-4 liststhe 14 relevant CV studies that EPA identified and provides corresponding WTP estimates
and selected study characteristics. WTP estimates represent either one-time payments, annual payments, or an annual
payment in a 5-year program. The table indicates which of these payment types each WTP estimate represents, along with the
corresponding value, inflated to 2002$, are presented in the table. EPA also converted lump-sum payments and 5-year
program annual payments into annualized valuesin order to aid in the comparison of values from all studies.®

The identified valuation studies vary in terms of the species valued and the specific environmental change valued. Thirteen of
these studies represent atotal of 16 different species. In addition, one study (Walsh et al., 1985) estimates WTP for a group
of 26 species. Most of these studies value prominent species well known by the public, such as salmon. The studies valued
one of the following general types of environmental changes:

avoidance of species |losg/extinction;

species recovery/gain;

acceleration of the recovery process;
improvement of an area of a species’ habitat; and
increases in species population.

vV v v v vy

In order to compare consistent measures of WTP, EPA chose to use values that represent either annual or annualized WTP,
which represent conservative estimates of consumer surplus. The value of preserving or improving populations of T& E
speciesreported in T& E valuation studies has awide range. Mean annual (or annualized) household WTP estimates of
obscure aguatic species range from $7.52 (2002%) for the striped shiner (Boyle & Bishop, 1987) to $8.32 for the silvery
minnow (Berrens et al., 1996). Itisnot likely that use values associated with these species are significant.

WTP for prominent fish species range from the relatively low estimate of $2.29 (Stevenset al., 1991), to $8.74 (Stevens et &l .,
1991); both values are mean non-user WTP for Atlantic salmon, and are annualized. Total user values would likely be much
higher for Atlantic salmon, as this speciesis commonly targeted by recreational anglers. WTP estimates for fish-eating
species (i.e., whooping crane, bald eagle, and peregrine falcon), which all have high non-use values (i.e., existence value),
range from $4.39 (Carson et al., 1994) to $62.15 (Bowker and Stoll, 1988). It isimportant to note that the above WTP ranges
are derived from studies that used various valuation scenarios and valued different types of environmental changes, and
therefore should be viewed as approximate values as opposed to finite ranges.

It may be possible to develop individual WTP ranges for a given species or species group based on the estimated changesin
T&E status (e.g., species gain or recovery) from reducing 1& E impacts and the applicable WTP values from existing studies.
Once individual’s WTP for protecting T& E species or increasing their population is devel oped the next step is the estimation
of total benefits from reducing | & E of the special status species. The analyst should apply the estimated WTP value to the
relevant population groups to estimate the total value of improving protection of T& E species. The affected population may
include both potential users and non-users, depending on speciestype. The relevant population may also include area
residents, regional population, or, in exceptional cases (e.g., bald eagle), the U.S. population. The total value of improved
protection of T& E species (e.g., preventing extinction or doubling the population size) should be then adjusted to reflect the
percentage of cumulative environmental stress attributable to I& E.

5 For each study that presents annual paymentsin a 5-year program, EPA calculated the present value of those payments using a 3
percent discount rate, and annualized present day value over 25 years using the same discount factor. EPA considered lump sum payments
to represent present value, and thus merely annualized these payments using the same assumptions.
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c. Cost of T&E species restoration

EPA explored an approach based on the premise that under specific circumstancesit is possible to infer how much value
society places on aprogram or activity by observing how much society iswilling to forego (in out-of-pocket expenses and
opportunity costs) to implement the program. For example, the costs borne by society to implement programs that preserve
and restore specia status species can, under select conditions, be interpreted as a measure of how much society values the
outcomes it anticipates receiving. Thisisanalogous to the broadly accepted reveal ed preference method of inferring values
for private goods and services based on observed individ' ual behavior.

In the case of observed individual behavior, when a person willingly bears a cost (pays a price) to receive agood or service,
then it is deduced that the person’s value for that acquired good or service must be at least as great asthe price paid. That is,
based on the presumption that individual behavior reflects the economic rationality of seeking to maximize utility (well-
being), the person’s observed willingness-to-pay must exceed the price paid, otherwise they would not have purchased that
unit of the commaodity. The approach described in this section uses the same premise, but appliesit to societal choices rather
than to asingleindividua’s choices.

A critical issue with the approach is determining when it islikely that a specific public sector activity (or other form of
collective action) does indeed reflect a“societal choice.” EPA recognizes clearly that not every policy enacted by a public
sector entity can rightfully be interpreted as an indication of social choice. Hence, the costs imposed in such instances may
not in any way reveal social values. For example, some regulatory actions may have socia costs that outweigh the social
benefits, but may be implemented anyway because of legal requirements or other considerations. In such a case, asserting that
the costs imposed reflect alower bound estimate of the “value” of the action would not be accurate (the values may be less
than the imposed costs). Alternatively, there are some regulatory programs for which the benefits greatly exceed costs, and in
such instances using costs as a reflection of value would greatly understate social benefits.

There are some public policy actions that can be suitably interpreted as expressions of societal preferences and values. In
these instances, the incurred costs may be viewed as an indication of social values. The criteriato help identify when such
situations arise include whether the actions taken are voluntary, or whether the actions reflect an open and broadly inclusive
policy-making process that enables and encourages active participation by a broad spectrum of stakeholders. Thisis
especialy relevant where (1) plans and actions are developed in an inclusive, consensus-building manner; (2) implementation
steps are pursued in an adaptive management framework that enables continuous feedback and refinement; or (3) the actions
are ultimately supported by some positive indication of broad community support, such as voter approval of areferendum. In
such instances, the policy choices made are the product of a broad-based, collective decision-making process, and such
programs should be viewed as an expression of societal preferences. When programs or activities stem from such open
collective processes, the actions (and costs incurred) reflect the revealed preference of society.

EPA’s method values T& E speciesin atwo step process. First, estimates of costs incurred and anticipated from voluntary or
other suitable collective actions taken to maintain and or increase the populations of T& E species (e.g., restoration of critical
spawning or nursery habitat) are combined with estimates of the value of any foregone opportunities (i.e., opportunity costs,
where direct costs are not involved) from additional actions required to achieve the T& E population objectives (e.g.,
maintaining instream flows for a speciesinstead of providing water for agricultural diversions). Thisresulting total social
cost provides a cumulative estimate of society’s valuation of the preservation and enhancement of the T& E species affected
by the actions. Categories of actions that would be addressed in this step could include private and public expenditures on
habitat restoration/popul ation enhancement programs, funds that have been allocated for such actions through legidative
appropriations or public referenda (even if not yet expended), or resources allocated through aformal project evaluation and
selection process designed to allocate limited resources such as those used by numerous State and Federal resource
management agencies.

Second, the numbers of the T& E organisms that are expected to benefit from the identified actions, as measured by the
increased production or avoided losses of individuals, are estimated to place the valuation estimates in context. If dollar per
organism results are required for avaluation analysis, asis the case in this rulemaking, the estimates from the first step can be
divided by the increased production (avoided loss) estimate from the second step to provide such results.

The economic foundations for using this approach to value T& E species are firmly established through the widespread
recognition and acceptance of revealed preference data as a source of nonmarket information that is acceptable for the
valuation of resources. In EPA’s approach, valuation estimates rely on the costs of actions or the value of foregone
opportunities that are voluntarily undertaken or that have been approved through extensive public input and review (and
developed in a consensus-oriented approach). With these sources of data, the method avoids the well-established problems
associated with using “costs’ as a measure of “value” — a problem that can arise when the cost is realized involuntarily (e.g.,
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avoided cost-based measures of value). Specifically, because of the available evidence of the public’s acceptance and
willingness to incur the opportunity costs associated with the actions that are selected for evaluation, the fundamental criteria
for defining the value of any resource are satisfied.

Oneissue that arises with the use of the method isthat it is not clear that the resulting values can be distinctly categorized as
direct use or non-use values because the underlying actions benefitting the T& E species could reflect an expressed mix of
non-use values (e.g., preservation and existence) and discounted future use values (e.g., the actions are seen as an

“investment” that could return the species to levels at which direct use would be permitted). Asresult, it is believed that
results provide an approximation of the total use value for the T& E species in question.

A13-6 IssUES IN THE APPLICATION OF THE T&E VALUATION APPROACHES

Severa technical and conceptual issues are associated with valuing | & E impacts on T& E species:

» issues associated with estimating |& E contribution to the cumulative impact from several stressors; and
» issues associated with implementing an economic valuation approach.

Al13-6.1 Issues in Estimating Environmental Impacts from I&E on Special Status
Fish

Difficultiesin estimating the number of individuals or size of the population of special status fish present in a given location
are often very difficult for numerous reasons, including the following:

» The act of monitoring a T&E speciesis problematic in and of itself because monitoring generally results in some harm
to the species, so researchers and Federal agencies are reluctant to do it.

» Monitoring programs typically focus only on harvested species.
» The number of individuals may be so low that they rarely or never show up in monitoring programs for other species.

» A lack of complete knowledge of the life cycles of special status fish species contributes to an inability to accurately
estimate population sizes for some species.

Deriving population estimates from existing monitoring programs often means extrapol ating sampling catches to the
population as awhole. The variance in estimatesislikely to be very high. Severa assumptions must be met when
extrapolating sample catches to population estimates:

» Fishare completely recruited and vulnerable to the gear (i.e., are large enough to be retained by the mesh and do not
preferentially occupy habitats not sampled) or selectivity of the gear by size is known.

» Sampling fixed locations for species approximates random sampling, which approximates a stratified random sampling
scheme.

» Speciesare uniformly distributed through the water column.

» Volumefiltered by trawls can be accurately estimated.

v

Volumes of water can be estimated for each embayment in the habitat range for the species.

a. Issues in using a benefits transfer approach
The following issues may arise in developing a benefit transfer approach:

» Some studies estimated WTP for multiple species. Values established by Carson et al. (1994), Olsen et al. (1991), and
Walsh et al. (1985) are for groups of T& E species, and therefore transferring values from these studies to particular
species may not be feasible.
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» Thetype of environmental changevalued in the study may not provide a good match to the changes resulting from
reducing 1&E impacts. As noted above, previous T& E valuation studies addressed one of the following qualitative
changesin T& E status:

avoidance of species|osg/extinction

species recovery/gain

acceleration of the recovery process
improvement of an area of a species’ habitat
increases in species population.

The environmental change resulting from reduced | & E effects on T& E species may not match the scenarios
considered in the original studies.

» The size of the environmental changethat the hypothetical scenario definesis also vital for developing WTP estimates.
Severa studies describe programs that avoid the loss of a species. This outcome may be considered a 100 percent
improvement with respect to the alternative, extinction, but the restoration of a species or the increase in population
may be specified at any level (e.g., 50 percent, 300 percent). Swanson (1993) estimated a 300 percent increase in bald
eagle populations and Boyle and Bishop (1987) estimated WTP to avoid the possibility of bald eagleextinctionin
Wisconsin (cited in Loomis and White, 1996). Although avoiding extinction may be considered a 100 percent
improvement, this environmental change is not comparable to the 300 percent increase in existing populations,
preventing regional extinction is quite different than realizing a nominal increase in species population (in which the
alternative is not necessarily species|0ss).

» Although a considerable amount of CV literature has valued T& E species, such research islargely limited to species
with high consumptive use or non-use values. They either have high recreational or commercial value, or are
popularly valued as significant species for various reasons (e.g., hational symbol, aesthetics). Many T&E species that
arelikely to be affected by 1& E (either Federal or State-listed) are obscure, and WTP for their preservation has not
been estimated.

b. Cost of restoration approach

» “Restoration” programs need not be relied on exclusively to infer societal revealed WTP to preserve special status
species. In many instances, other programs or restrictions are used in lieu of (or in conjunction with) restoration
programs, and the costs associated with the nonrestoration components also reveal aWTP. For example, effortsto
preserve fish species in the San Francisco Estuary also include water use restrictions that reduce the amount of fresh
water diverted from the upstream portion of the Sacramento River to highly valued water usesin the central and
southern parts of California. The foregone use values of these waters in agricultural and municipal applications are an
important component of the cost society bears to protect and preserve specia status fish species.

» Costsdirected at a special status species must be isolated from program elements intended to address other species or
problems. For example, in a multifaceted restoration or use restriction program, the percentage of costs used mainly to
target restoration of specia status species as opposed to other ecosystem benefits needs to be estimated.

» Estimates must be developed of the change in species abundance associated with the program. A habitat restoration
program may set population targets for restoration of special status species, but might not target a specific population
size. Often targets are set to abundance levels that existed before a significant decline in populations.
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