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2.0 INTRODUCTION DRAFT

2.1 Background Information

2.1.I Brief History of the Evolution of this Document

Prior to the enactment of Public Law 92-500 [the Federal Water
Pollution Control Act Amendments of 1972 (FWPCA)], the Atomic Energy
Commission (IAEC) had regulatory authority pursuant to the National
Environmental Policy Act of 1969 (NEPA) to impose effluent limitations
on facilities requiring an AEC license or permit.

The FWPCA now requires the Environmental Protection Agency (EPA)
to establish (for use in permits for the discharge of pollutants to
waters of the United States from point sources as defined in the FWPCA
such as nuclear power plants, etc{f effluent limitations for all pollutants.
The FWPCA provides that nothing under NEPA shall be deemed to authorize
any Federal agency to review any effluent limitation or other requirement
established pursuant to the FWPCA, or to impose, as a condition of any
license or permit, an effluent limitation other than any such limitation
established pursuant to FWPCA.

Pursuant to the authority of the FWPCA, EPA required applicants
for discharge permits to submit information required by EPA in order to
establish effluent limitations in permits. Pursuant to the authority of
NEPA, the Nuclear Regulatory Commission (NRC) may require applicants for
licenses or permits to submit information required by NRC in order to
evaluate and consider the environmental impacts of any actions it may
take. Consequently, the informational needs imposed by the two agencies
may be similar in the area of impacts on water quality or biota.

NEPA requires that all Federal agencies prepare detailed environ-
mental statements on proposed major Federal actions which can significantly
affect the quality of tﬁe human environment. A principal objective of
NEPA is to require the agency to comsider, in its decision-making
process, the environmental impacts of each proposed major action and the
available alternative actions. Both EPA and NRC have responsibilities
pursuant to NEPA regarding the issuance of licenses or permits for
nuclear power plants and certain other facilities.

In late 1973, the Chairman of the Council on Envirommental
Quality (CEQ) wrote to the Chairman of the then AEC and the Administrator
of EPA Suggesting steps that might be taken "to make the analysis of the
water quality impact of nuclear power plants more effective and more
meaningful and, at the same time, reduce demands for data being placed
upon applicants for licenses."
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In summary, CEQ suggested that AEC and EPA.:

(1)

(2)

3)

explore mechanisms available to assure that applicants'
environmental reports to AEC contain sufficient data to
satisfy EPA requirements on water gquality matters;

consider the possibility of preparing a single impact
statement to meet AEC's requirements under NEPA and
EPA's requirements under FWPCA; and

consider the possibility of unified hearings.

In response to CEQ's suggestions, AEC (subsequently NRC) and EPA
developed the Proposed Second Memorandum of Understanding regarding
their perspective responsibilities under NEPA FWPCA, which was
published in the Federal Register for public comment on November 7, 1974
(39 FR 39490), and m final on December 17, 1975 (40 FR 60115).

In summary, the Memorandum;

1.

specified the statutory authority of both agencies for
entering into the Memorandum.

Defined those licensing and regulatory activities to which
the Memorandum shall be applicable. '

specified that NRC and EPA will work together to identify
needed environmental information for earFy evaluations
related to impact from the identified activities on water
quality and biota.

Provided for EPA to exercise its best efforts to evaluate
impacts on water quality and :biota as_far as possible

in advance of the 1ssuance of NRC's final environmental
impact statement for any covered activity, and specified
that EPA and NRC will maintain close working relationships
during the entire environmental review process.

Specified that EPA will issue to the applicant, where appro-
priate, in light of substantive requirements, a complete
section 402 permit as far as possible in advance of authoriza-
tion by the NRC of any commencement of construction or
issuance by NRC of a license or early site approval, whichever
is applicable.*

* See 10 CRF Part 2, Appendix A, Paragraph I(c).



§., Spacified chat EPA and ¥RC will consider che feasibilicy
of holdiog coabined or concurrsut hearlings oo EPA™S
proposed section 402 permits and NREC's proposed Lasuance
of coastruction parmits or other activiclias whara
appropriate.

7. Ratcinded che Memoraadium of Underscanding Regarcding
Izsplemencacion of Carcaic Complemsotary Raspousibilitiss
uoder the FWPCA and daced January 15, 19, aod 22, 1973
(38 'R 2713).

A8 & firsc step cowards ioplamencing the shbisctivas of zias
Megmorandum, a jeries of meectings betwmen EPA aud ¥RC cook placa ia late
Novembsr 1374, At thasza =esCings 1t vas dacided thst oms of chs zost
difficulec casks to ba douna, aud ons wvhich should be started firat, was
to standardize aquatic bSiological daca raquiremancs 2o satisfy FWPCA
cagquireencs for EPA and NEPA requirsments for NRC. Tecbnical axperts
raepragacting thas tuv= agenmciss im tha field of aquacic biclogy hald a
saries of maeetings in Decembar 1974, formulaced a:sny taccacive sgreae—
aants, and appointad a saries of aight workiasg groups. Ezch workinsg
group vas co-chairad by one cepresantative {rom sach agency.

On Jaauary 28-30, 1975, cthe eight working groups mec in Falls
Church, Tirginis, to complace specific writing agsigmmencs coungributing
zo the development of a4 nev guidance sanual. Each workiag group submitted
draftr summarias of their work om tha lasc day of tha mearing and final
1umnaties by sarly Mareh 1975.

The long process nof plscing thae produccs of the eighc working
groupe togather inzo ome zobastys rachnical =msmual vas slowvad by k=y
jersonnel changes wichin the agenciss and heavy schedulas of ocher
individuals om ths working groups. In spite of tha aumerous ssethacks,
4 Dacamber 11, 1973, drafc was complaced and reviswed by kay workinsg
group ceshers during Sfanuery 19074 iz Athens, Georgls. Ar this zpeecing
ic wms indicated that saveral sections scill ceeded revisiocn and ozhars
sheuld ba delaged slrasarher, Arsas of responsibilicy vers ggsigned
to willing working group asmbers and this ediciom of the zamual is the
cesult of chesa efforca.



2.1.2 A Shife of Emphasis

In cha coursa of the developmant of this draft, it bacama
apparent to asny workizg group caabers chaC early icreenlng procaduras
by iadustry ot zhair comsultants could somatimes teveal thasa Cypas
of information which would got be Decassary co gather 1o great dazall
at soma sites. If intcial pilot field surveys and liceratura surveys
cevealed that che sita wvas one of low pactancial impact for phytoplaskton
for exmmpla, i1t wuld bs unnacsssary to comduct detailed studies eo
give chs taxoaomic identification of every species of phytoplaokcon
ia che vicioicy.

2.1.31 Public Avatlabiliry of 316{(a) Jemonscracions

Iir 1s che inceunciom of EPA to maks the tachuical informsricm
subnicted by induscrias io accordanca wich 3115(a) available for use
by ocher industrias, scientiscs, ind oetbars of the public. This
will be done foicially by placing copiss of the demounstiraticm and
supporting documents inro the c¢ollsction of the responsible EPA Ragicoal
Dffice library. 4 similar approach (3 also auggascad for Scace agencias.
Iz casas vhare demaand for che demonsrration matarials ezceeds che capa=
bilicy of an EPA otr Statce sgeucy library, the EPA Ragiomal Admigisttator
aay 4lsq submit the macarisls ¢o tha Naticnal Techaical Informacion
Searvica (NTIS) so chat che reporcs are available to the public in
aicroficha or hard copy form ag the price of duplicacion. The EFA
Regional librarian will be able o provide decsilad informmrcion regardiag
imput apd accass to che ¥TIS ayscem.

Iz 48 also ooted thar the idtomic Industrial Porum, Egviccumental
Studies Project, has daveloped LNTOROM, & data syscem vbich will excracet
informacion frowm reports subuwitted by utilities in accordanca with
saceions 116(a) and (b). Quastiona should ba raferred to tha Projact at
1747 Panngylvania iveone, Washingcom, D.C. 20006, telephons 202-833=9234.

The Septembar 10, 1974, draft of the EPA 1l6i(a) Technical Guidanca
Manusl suggests twa poesihilicies for predictive demcascrations: Type I
demonstracions (with specific daca tequiremsmts for Rsprassncativa
{aportazc Species (LIS} god biorvic commmities) and Typa 1II demonstra—
tions (an alternacive plan following wrirzten concurvances from EPA). The
TRC Ragulactory Guide 4.2%, ou the other hand, gives general guidance and
inclodes mencicn of stcudylag a wide spectrum of ctrophic levels which
sight be adversaly affected by the power plant’s oparaticuns. The nat
rasult of chis combination of sitsacious is that powvar companias have
often embarckad, without the beaafit of appcoprisca scresaning or piloc
studias, oo large—scala, sxpensive, loagpropriate atudies vhich supply
aassive mmounts of rav daca bur are oot necassarily halpful ta rtegulatory
agancias in decisicm—aaking.

* RC Ragulatory Guide 4.2, Prepgpation of Egvironmental Reports for
N 4 2 . July 1976, Ravisioe #2: 102 p.
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The decision train suggescaed by this macusl sacourzges che
utilicy to conduct preliminary plloc or scrssming procadures cto dacermine
how dacailesd the basaline biotic commmity studias should be and to
iniciace the appropriace selacziom of Iype II, Type LII, or low poteancial
{apact Type III demcuscrations.

This procadure, plus su incrsssed focus on comparing raciocalas
developed by the applicant with decisiom criteria given 1o this drafe,
cepresencs a4 shift of emphasis which will hopefully result in scudies,
demonstrations, sad exvircmmental reports vhich makes more sense and ars
agsiar to ilntarprac.

In davaloping rhis version of cthe manusl, an emphasis has
been placed upon idemcifying chose ctypes of laforaation mostc relsvanC
for decision =akipg and for deleting dara trequiremancs which have besn
found Zo be of little use in pasct Il6(a) decisious. 3y identifvtog such
information needs by wacar body type (river, astuary, laka, ocean) and
by defipnipg which areas ceed less detailed studies, thisy variion of ths
mgrual ACtampts to discourage tha collectionm of massas of costly,
vnoecessary data vhich may sctually confuse tha issua by divercing
actancion from more L=portant information.

In chig tegard, 12 is intersscing to aote che dalincs of geseral
scoayster (beselios, field work) dacx varsus tha RIS (lsboracory and
liceracure search) dacga proposed by chis varsion of the manual. Paat
axperience suggests Ciat nalther bassline field surveys cor AIS laborstory
studies alone ware sufficient for pradictiva demonscracioos; soca
aixture of the two is desirabla. Ganaral ascosystem fileld work ia
aacassary to charactarizs the eavirccmenc lmpacted, o heve z bSasis of
compariscn for post opsrationmal studiss, and co zounter possible argumancs
thac the enrire scosyutel has zot been exsmined. Laboratory studias om
RIS are halpful bacsuse they offsr increased pradictive capabilirias,
suck as how muck of the thermal plume arsa wil]l precluds repraduccion or

migracion.



2.2 Suggesced Uses of chis
Tachnical Manual by:

2.12.1 Trhe O0.5. Eavircmmental Protaction Agency

This version of che guidance manual, aftsr iao=house review
within EPA, wvill raplace the September 30, 1974, draft of the EPA
316(a) Tachnical Guidance Manual. The zenual descridbes the (nformacion
which should be devaloped and sveluated iz conpection with making
tachnical dacsrmipscions under section 316{a2) af rha Faderal Varar
Pollution Concrol Act, as mmended, 13 U.5.C. L2351, 1326(a), and 40
CIR Part 122.

Moer of che "first round”™ of NPOES (Nacional Polluctane Discharge
Elimination System) peraics for chermal discharges will have already
besn issusd (ov st least study plans will bsve been ssreed upon by the
spplicant and the Ragional Aadminfiscracer), by che tima chis edition of
che cachnical magusl {a ifssuad. The decernipazicns ar scudy plans
finalized to dace have been Zade cn the basis of case=by=casgan zechnical
decisious zade by the Ragionmal Adminiscratar. These sarlier techaical
dacisions and scudy plans vhick vare filnalized wich rtha approval of che
Ragional Admipiscracor or Scace Dipector will aof be gegatmd or ochmsmwrise
advarsely affacced by che i{ssugnee af chis newer version of the 11&(2)
tachnical manual .

The prissry use seen for this version of the cechnical macual
will be for new scurces and for the "second round” of 316(a) decer=
mizacions wvhich will coma when the {irsc vaund of permics axpire.

The mgnual i{s intended to be used as general guidance snd ss
a acartiag point for discusmions between industry acd the Ragicaal
Adminiseracors. Fer iadividual sicuacions che Bagional Administrazor
asy request that the applicant fallow the suggesctions iz the tachnical
macual closaly, or aay specify an alcernative plaa.

The applicant should ba avars that {n generil one or sore
Regicnal EFA perwmit program staff have been designatad as 3J16 coor-
digators. It {s suggestad chat applicancs cousidering 116({a)
demonstrations contact thase individuals at an early dace co discuss
potantial problems and svailable data.

2.2.2 States

Thosa Staces wvhich have been delegacad che adaipistration of
the NFDES peruiz progrmm by IPA have thse laad role for making 116(s)
declsions withino the State. Tha EPA Tetains vhat =zmounts %o g veto



capability cthrough the fequirement that Chey continue to review all
peraits beafore thay ars isasued.

Since thoss Statas vhich have che permit progrem have
assancially the same caspousibilicies as EPA, it follows that thase
States aay find cthis technical msousl useful in the same manper that
the Ragional Adminisgrators of EPA Zfmd 4ir useful. Oun the othar
hand, just as the Ragicmal Administreators arte oot rigidly bound by che
coutants of this document, oeithef are the State Direccors. It L3 suggestad
that those Statss wvhich dasive to sdmisiacer cheir 116(a) program in
s wy diffarent from that wvhich {3 proposed haere, firsc discumss chesa
differances wizh the Rsgional Admintatracors ¢ chat common agresmants
can be reached and applicants can be assured chat cheir 1l6(a) study
dasigns wvill ba accaptabla to boch the State and EPA.

The applicant should also be awvere chat in gernersl cne or zora
Stace parmic program staff have bean designacsd as 3116 coordinacors.
1t is suggasted thar applicsaats coustidering 316(a) demonstracions
contact thass individuals at ag esrly date to discusa potancial
problems and available data.

2.2.3 Tha Nuclear Ragulatory Comxission

The NMuclear Ragulatory Coamission (NRC) ctantativaely plaus
to locorporacte chis 315(a) msnual and che separace 116(b) manual vichk
fucure drafcs of YRC Ragulacory Guide 4.2. The concants of these manuals
would form che basis for aquatic ecology data requirssenca. Just
hew the nsauals will be Lncerporaced has cot yet beazx dacided, but
one possibility discussed vould be te include the 116(a) and 31&6(H)
satuals in their entircacty as appendices to fucture eadicioma of WRC
Bagulacory Guide 4.2. There has also been sowa discussion of using
parts of thess manusls in fucure edicions of NRC Ragulacory Guida
4.7* and documentcs tp ba genarated by the NRC coordinacad State/Federal

Siting Working Group.

2.2.4 The U.5. Tish and Wildlife Service, Department of Ixterior

The Fi{sh and Wildlife Service (FWS) is» msndated by che Fish
and Wildiife Coordiaacion Act {48 Scac. 40l, ss ssended; 16 U.5.C.
661, e seq.), the Endangersd Spacies Act of 1971, and ocher asso—
ciated dcts, to coordinats twview vich the appropriste Federal
regulatory agancies vn projecta that will have impact on £ish and
vildlife commnities. These guidelines will provide a basis for
coordination mmong TWS, EPA, YRC, snd other agencies iovolved (na

* NRC Ragulatory Guide 4.7, Genaral Site Suicabilicy Criteris for

Nuclear Power Stations. November 1973, Revisionm #2: 12 p.



the 316(s) reviaw process by reprasenting a common undarstanding of
tha dacision criceria agreed upon which the 116(a) varianca will he
based amd, tharefore, upon which the szppropriate regulatofy agsncy
should be advised.

2.2.5 QOther Federal Agancies

Alchough iz o vay bound by this document, ochar Fadaral
agencisy may find Lt usaful ax a sourcs of {nformacion. Far exaapla,
the National Marine Fisheries Service (NMFS) of ctha Dapartment of
Commarce bhas similar concerns and respounsibilicies as the FWS im tha
Fedaral regulatcory reviav procsss. Tha NMFS vas originally zhe
Surssu of Coomarcial Flaharias which, cogeathar with tha 3ureau of
Sport Fisharies ind Wildlife (now FWS), constituted tha old Fiah and
Wildlife Sarvica {a the Dapartment of Intarior (as rafervad to in ths
Pish and Wildlife Coordinacionm Acr). HRaorgamizacion Plan ¥o. &, which
cranafarTead the Bureau of Commaricial Fisharies to the Deparmant of
Commarce, also transfezred all associlatad rasponsibiliciss. Principls
concerns of NMFS are marine and anadromcus fish, as wall as inland
commarcial fish. The FWS, by contrast,. has a parallel respoasthilicy
in cha fisbaries aspecs, bur hsa an addizicaal respoasibilicy for
aquati~ vaterfovl (both fresh wacar and marina) in che 1l6(a) reviev
procass.

2.2.8 The Llectric Power [adustry and Consulziog Organizacions

Yor each individual sice, applicants for 116{a) or 116(b)
datarminacicns should discuss che concantz o¢f this manusl with the
lasd WPDES Permit Prograx Agency (aither the EPA Ragional Adminiserator
or the Stata Director) to dacarmins the applicability of the manual’s
recosmendacions to cthat sica. This document will serve as a scarting
poliant for discuseions leading to a written concurreacs bacwvasa the applicant
and che Regional Adminiscrator/Directer on iadividual sctudy plans which
vill sacisfy the requiremencs of boch PL 92-300 and che aquaric ecology
sactions of NEPA.
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3.0  PREDICTIVE DEMONSTRATIONS

3.1 Imtroduction DRAFT

Predictive studies and associated demonsirations representing
the best estimate of "what will happen" are appropriate for 316(a)
demonstrations for:

1. New sources not yet discharging;

2. Facilities discharging into waters which, during
effluent for a sufficient period of time to allow
evaluation of the effects of the effluent;

3. Facilities discharging into waters which, during
the period of the applicant's prior thermal discharge,
were so despoiled as to preclude evaluation of the
effects of the thermal discharge on species of shell-
fish, fish and wildlife; and

4. Major changes in the facilities operational mode.

The two most detailed baseline aquatic ecology studies done for
NRC under NEPA are done two years before a nuclear f’ant becomes opera-
tional. All studies done for 316(a) demonstrations during this time frame
are therefore predictive in nature. The regulations (see 40 CFR Part 122)
published by EPA provided for two possible types of predictive 216(a)
demonstrations: Protection of Representative lmportant Species (Type II}
and Alternative Demonstrations, with the written concurrence of the
Regional Administrator or State Director (Type III). This section provides
explanations of these demonstration types, details the decision train and
decision flow chart, and recommends early screening procedures helpful in
choosing the most appropriate demonstration type.

3.2 Decision Train

This section provides a flow chart and narrative summary of the
recommended decision train.

3.2.1 Flow Chart

The flow chart identified as Figure 1. is a summary of the
recommended sequence of events leading to the decision. The following
is an explanation of abbreviations and terms used in the flow chart:
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Applipane faduscrial Represantative
Applyiog for EPA and NRC
Permice and Licsnzes

Director Dizector of che Szats YPDES
Pezmic Program

i Far Flald Study Aras

L 7Y Regloual Adaipistrator, EPA

RIS Rsprasantative Importast

Specian

31.2.2 Dacision Train Narrative

Tha dacision crain (sequance of gvents laading co i dacisign)
listed hare is desigued ss ganaral guidacce for bozh the applicact and
cthe cegulacory agencias:

l. Bafors designing aquatic ecology studies, the rpplicanc
consulcs with che Reglonal Adminiscraczor/Direccor® co
varify che spplicabilicy of chis technical manual for
satisfyiog thermal plume effects (315(a) asnd effluanc
guidalinss) requiremsncs under PL %2-300. 1If che
Regiousl Adainistracor/Dirzector specifiss an altarnative
or modified version of this manoal, the spplicane should
ugilize it. Lf the Regional Admindiseracor/Dirsceer
specifies using chis tachnical mamusl as & guide, the
spplicant goas to the next scep-

2. The azpplicast rasda sectiom 3.1 af this mamyal o
decaraing vhat bYiological daca requiremsmis are cecassary
for aaxly scraaning datarmingtions such ae dafinins low
potancial impact sreas.

* HOTE: Tha lagicasl Adwinistrator makses 316(a) daterminacions for EPA
issusd permits, vhila cha Stste Dirsccor makas sueh dacarming-—
cisus for permits issuad by Staces vich IPA approved permic
programs. Suoch Stats permits, bowever. afea subjact £o EPA
ruvisw. It is therefors suggestad that in che zase of 1l6(a)
dagarmicacions mada by & Scaca Dirscror, aither the Dirscror or
tha applicant kasps che Regiouval Adwiniscrator icformsd ac
cricical steps in the gprocama Zo svoid the pomsihilicy of
uwltimare disapproval by EPA of a Stata parmit or dacerminacion
vhich could bave been svoided by bactsr commmicacion throughout
tha procass.
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6.

7.

The applicant confacts Che appropriate Raglounal Director of
¢he 0.5. Fish and Wildlife Service, reprasencatives of the
Naciomal Marcipe Filgheries Sarvice, and of che States, Lo

dstermine {f therws ara any chrestanad or sndangered spaclaes
that 24y be affected by che proposed facilicy’s discharge.

The applicanc gachers «xiscing licarature and field datas
from pravious studias by tha cospany, rasoutcs agencias,
scademic institutions, and ocher fesearchers.

The applicant dateraices vhechar or oot eacugh information
is sgvailable to susmariza ip writiog:

a- Far sach bietic catagory, whether or oot the
site s onw of low potsntial impact.

b. A plazg for acy additicual scudies or work
UecCasEsTY to compilece tha desopstracion.

If more information is necessary, tha informacica should
he gachered through ralacively brisf "piloc” field
surveys.

Applicane submice the surmaries to cthe Regicoal Adainiscra=-
tor/Dizeceor.

[f tha Ragiomal Admioistracor/Diractor dacarmizes thac
tha sica is one of low pocencial impact for all bioeie
categories, the applicant may choosa the oaw "shore

fora" demoustration cype, tha Low Fotencial Ixzpact Iype
[II demouscratiou datailsd iz section 1.56; i not, che
spplicanz choosas batwaen Typs II and Typs III demonstra=
cim.

Those applizsnts aligibla for che low potantial impacc
damcnacrations gather any additiounal informatlon necessary,
complets ralativaly brief biotic cstagery rationsles, and
summerize them iato cue "asscer” ecosyscea racionala.

If the proposed dischbarge will oest Scats watar qualicy
standards, cha addicional fiald scudies necasesary will
10t e «tensive. The primary {aformacion chat needs co
be gensrated s simply chat which is snough co sacisfy
the biotic category, Tagsourca zona, aand msscer raticuals
crituria in sectiom 3.8, One ysar‘s qualitacive "piloe"
fimld scudies ahould s engugh to geasrats wnough
i{aformaciom te complate the biotic cstagory, rasource
sous, aud mastaer rationmale. The applicant can then
complecs physical studies somparabla to thoda Ln
sactica 3.5.3 and procasd dirasctly to scap 19 balow.
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10. Applicancs vhose sicas do noc jualify for che above
consideracions will ordicarily select the Iype LI
demcastraticn or a Typa [II demcnscracion of similar
codprahensivensss. Applicants selesccing o Typa [II
demonstration should carefully reaad section 3.7 ia order
to gain a gedaral undarstanding of cha detail aecessary
for studies to be considersd acceptabla.

1l. Those applicants selecting & Type II demonscraciou first
meer wicth the Ragional Adminiscracor/Director to discuss
salaccion of RIS and define che far field study acea.

If che cegulatory igency has tesched iy CettaCive
decisions regarding zn allowvabls aixing zone {sae
section 3.8.1), cheasa decisions should be discusged and
underscood by boch partias. Thesa dacisicus zav be
reviewad following complacion of cthe demonsctracicu.

If the regulacory agency and tha applicant resch an
sarly agrasmenrt abour tha salaccion of RIS and che
dasignation of tha far fisld scudy area, tha zpplicanc
aAy move on L0 Che next dcep. [f act, the ragulatory
agsncy =4y request thac che applicanc sssisc in cha
salaction of RIS by doing studias and giving wrictan
Juscificacion for the proposad far field scudy ares.

12. The Ragiomal Adminiseracor/Dirmccor chacks with tha
Ragicnal Diractor of the FWS and raspresencactives of che
NS and Scatas Co maks suyrm the study plan includas
ippropriace considaracion of threstensd or sadangerad
spaciss as wall as ocher fish and wildlife rascurcas.

1J. The fagional Adminiscracar/Direccor provides the applicant
vith writcen cecoguiction of cha specific plan for
complating tha damoustration, including dalineaticus of
cha RIS far fleld scudy area, and threstened or esadangsred
spaciss.

l4. dpplicanc completes field and literature work ragquired
to finish biotic cateagory rationales and wvritas the
rationales in sccorvdance with ssccicm 3.5.1,

15. 4ipplicanc compleces literacure and laboratory scudies
pecessarty to generate informaciom for cha RIS ratiomala,
and davelops the rationals as suggestad iln sactiom
3.5'2.



16.

17.

18.

19.

0.

1.

alfm

Applicant develops engineering and hydroleogical daca
ouclined in secciom 3.5.3.

Applicant combines the informaticn on soginsecicg and
bydrelogical daca with cha RIS and biocic category
raticoales inte ons "Master” Ecosystem Racicuale, as
descrided in saction 1.5.4,

Applicant arvacges the ratiotisles and other information
in che formac suggascad in section J.5.5.

Applicanrt submits demonstracion cto che Ragiooal
Adminiscracas/Digmctor.

The Ragional Adminiscracor/Directcor:

Eavieve tha demonscracica to see that kay evidance is
properly summgrized io che "tacionale"” sections, that
all of the requirad datz has been submictad, and chae
tha formac ia general followa that givan in sactiom
3.5.5 or an alternative format previously approvad of
by the Regicnal Adminiacracor/Direccer.

3. 1f the raport is unaccaptable dus to impropar
format or omissions, the Regional Adminiscratoc/
Dirsctor will return the demonscracion to cthe
applicant with an explanacion of why it wvas
desmed unacceptable.

b. If che rapozet is (n an accsptable formac and ia
complace, the Ragicosal Administrator/Dirsctoer
will procesd to tha zsxc stap.

The Ragiemal idminiscracor/Dirsctcoc scudiss che daca
prasented {n the submictal co ses Lf it justifies czhs
conclusions zasched {n the bioric cacegory racicnalas.
If s0, and 1f chare is no confliccing evidance from
other sources, the Regional Administrator/Diractor
wvill procesd co the axt stap.

The Ragional Administrator/Dirsctor studias each aof
tha bilotic cacegory rationales co ses if theay support
tha 316(a) test of protactioa and propagaciom of chas
balanced indigeacus papulaticu. [£ any of the Live
vationalas fail £o maet che cests {as detailed in
tha decision cricaria secticus), tha demonscracion
is noc succaseful. If all five meet the tescy and
thera is not scrong concrary evidence from othar
sources, cthe Regional Admiaistrator/Director will
procesd to tha naxt scep.
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23. The Ragicmal Administracor/Directer scudias the
RI5 informacion to sea tf Lt supporcs the conclusions
{in the Raprtesentative [mportanc Spacies Raclooals.
If it doas, the racionale is studiad in relacionship
to tha decision criceria given in secciom 1.8.2.
I£ the decisicn criteria ars cet, the Regionsl
Adminisctracor/Dirsctor will proceed to the next
scep.

24, The Ragicnal Adminiscracor/Director studias as a
cowponits thae biotic cacagory rationales, cha
Represantacive Important Spacies Racionsals, che
rascurca zonas impaccad, and the sogineering and
hydrological data to see if chey provide juscifica~
tion for the conglusions caached 1o tha zgscar
caticnala. If they do and chers Ls not scrong
contrary evideace f{rom other sourczes, the Reglomal
Adainiscracor/Direceor wvill procesed co the aext
scen.

28, The Regional Adminiscractor/Director studies tha
aastar rationals in ralaciounship to all ochar
svailable data, considers tha avarall deciaion
ericecia in section 1.8.3, and decermines i{f the
316{s) demonstracion hxs bean successfully mads.
Following digcussions with Eachnical exparcts ou
his scaff za wll as thoss from ths Tish aud
Wildlife Service and ocher agancias tequirad by
ia¥ t¢ be consultad, cha Reglonal Admimigctracor/
Direcror sakas the final decision.

If the Ragional Administrator/Director concludes
that che summary racionale is convincing, it Ls
supporcad sufficiencly by tha ocher sactions of

the demonstration, and is wot coovincingly

negacad by outaids eridence, tha applicantc”s

3116(a) demoustratiou is succeseful. The applicanc
has demonscracad that the proposad charmal discharga
to navigable watars will be accepctable undsr

PL 92-500 (for saccica 31§(a) snd effluane

guidelines).



3.3 Bieric Category Daterminations and Reccamanded
Farly Screening Procadures by Ladusery

It is recowmanded chac applicancs conduct pilot fisld surveys
and literature ssarches before embarkiog upon zassive, compreshensivse,
baseline, field sempling. Thesa (zirisl studies will often he suffictenc
t0 decermice wvhather or oot the site is oone of low porencial impact for
{ndiw{dual bioric categoriss and to determine uvhar addinigual sgudies
vill be required to develop bilocic category ratiocnales responsive to
tha decision criteriz Listed in cthis sectcion.

The applicanc should first resd this secticu, then axecuts the
tnicial pilot field survays aod literscure ssarches in such a zacner
chat thay ifdectify cthose biotic cactegories for which the sits zay He
connideread g low potantial impact area.

Ic should be accted hars chac section 3.5.6.1 provides a
discussion of vhy the data requirsmencs proposad {n this section are
useful to regulatety agencias in che J16(a) decision-making procass.

{dentification of taxa in the various blocia cacegoriss sbhould
be to che speciles leval for the RIS orzanisms and no less rchapn family
level for all cchers thar are listed.

1.3.1L Phyroplanikrom

3.3.1.1 Daecision Criteria.

The phytoplackton gsectiom of the 116(a) demonsccacicom «wtll
be judged succeseful L{f tha spplicant can sbow that the sicte is a
low porencisl jspaer area for phyctonlsankeom. For ocher sicew, the
phytoplankron section of che 1l6(a) demonscracion will be judged
succeanful only Lf che applicast can demonscrate chaz:

1. 4 shift cowards nuisgnce spscies of phytoplankton
is not likaly co sccur;

2. Thers is little likslihood that the discharge will
altar the indigencus community {rom a detrital to
a4 phytoplankton based syscew; and

J. Appraciabla harm %o tha balanced {adigenmous popula=
tion Le noc likely to ogeur as & resulc of phyto-
plankton community changese cesused by ths hesced
discharga,

J.3.1.2 Low Potsnttlal Impact Aress for Phytoplankton (Gpen Ocean and

Most Riverins Ecosystams).

Arses of low pocential impacc for phytoplaakton are defiped
48 COpen OCeAr aATaAs OF syste=ms in vhich phytoplankros L= not tha food
chain bssa. Ecosystams (n vhich cthe fcod wab i3 based on detrical
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materizl, a.g., embayments bordarsd by mangZove Swamps, 3alc marsvhas,
fresh wcer swvampd, and aostc civers and scraams, sra in this cacaegory.

The ares will not be considersd one of low potential impacet
1f pralimizary literacure reviev and/or abbreviaced "piloc” field
studies revesl thac:

l. The phytoplankron coancribuce a subscantial amounc of
the primary photaaynthatic activicy supporcing the
copfrunicy;

2. A shift cowards nuisance fpeciss may be encouraged:;
or

J. Operstion of cha discharge may aitsr the commynicy
from a detrical co a phytoplankion based syscem.

3.3.1.3 Studv Aequirements for Arsas Yot Clissified as Low

Potencial lapect (Some Lacustrine, Estuarine, and
Poseiblv Other Water Body Ivpes).

The applicant i3 aoc requested specifizally co conduct
detailed taxonoaic scudias of che phytaplankzon, but informatcion pro—
vided in the demonscracion should be adequace to characterize the
presence ind abundance of pollucion toleraat and auisaoce forms as
wll as to provide baseline informacion sbouc the phycoplankcon
comtunity aw a vhole. The particular power plant sita and aquacic
systes plus histerical i{nformaciom will dictata the excentc of
taxonomic Vork required. In soma 2icuacions oaly 3 fev specles or
asjor caxonomic groups (e.g., species comprisiag >5% of tocal) will
hgve ta ba i{dencified and counced, wharess {o ocher situacions the
idencificazion and councing of several specles or =ajer groups may
be rtaquired.

The axparimencal design should ba appropriace Lo datarmina
the genaral charactatistics of che phytoplankron communicy wichia
tha sncire primary study sces. Sampling cucside the primary scudy
area should be donm ac locations soet appropriaca o gsnerate daca
tvpical of the far field study arsa. Sawple replication szhould be
sdequata co decernine peecisicn of the dats collected and eo
conduct appropriate scacisecical taeecs.

Samples should be taken with appropriace gesr as descrided
in cthe EPA Bfaological Machods Manual.* Plankton nacs are of limiced
velue since agny arganisms pess cthrough them. In certain cases vhera

* Biglogical Flald and Laboratory Methods (EPA=47Q/4=73=Q0QLl).



-20-

axtansive smmpling {3 deemad necassary, it may ba possidbla to uza
an fadirect chemical zechod co assass seasonal or spatial phyto—
plankcon fluctustiona.

Io msosc csses che study should decermine the standing
ccop of phytoplanktoun ac pericds ranging f{rom ssasonal to bi-mpuchly
depending on tha svailable informstion. At & ainioum, Che data
collecetesd should include:

1. The standing crops of orgenisms par voluma of
" 31 A

2. ldentiffcation of numerically dominant -axa
{i.a., 5T or more by aumber) aad auisance
organises; and

3. Dalipeation af the auphotic zons, prefarably
with 2 submarsibla photomataer.

3.3.2 Zeooplaokron and Marcplankton

3.3.2.1 Dacigion Criceris.

The roocplankcon and meroplankten section of rthe 3ll5(a)
demonacracion vill be judged successful {f che applicanc can shov
chac che aite i3 & low porencial fapact area for thase crganisma,
op thag:

l. Changes iz che ooplankton znd saroplankeaon
commnity ig the prisary scudy area that asy
be caused by the hearad dizcharge will zot
tesult in spprescisbla barm to ths balancad
todigencus £ist and shellfisk populacion.

2. The heaced dischargs i{s noc likaly zo alcer the
actanding crop, relative abundancs, vith respect
to ngtural population flucctuszicns 1o cha Iar
£iald study area from chose valuas typical of
the tacaiviang vater body segmeut prior to planc
oparagion.

l. The charssl pluma dosw not conscicucs a lechal
barrier zo the fres zovemeunt (drifc) of zo00=
plackton and saroplankton.

3.J.2.2 Low Potentisl Impact Areas for Zooplankton aand Msrovlankton.

Araas of low potantial impact faor zooplanktoun and aercplankcon
are deficed as those cheractarized by low concaatrationm of commarcially
iapottant speciss, rars and endangerad spacies, and/or chose foras chat are



a2l=

important compounencs of tha food vab or whete the theraal dischargze
will affect a ralatively small proportion of the raceiviag wacser
body.

Mosc astuarine areas will not ba considered arsas of low
pocencial impact for rooplankton and seroplankron, However, vhere
a logaritimic gradient of zooplaakton and mercplapkron abundance
existy, chose arsas at the lowest level of abundance may he resog=
zized as low potential {mpact aresas AT the discracion of the
Regional Administractor.

If pralininary 3115(a) studies indicaca that the arsa i3
ooe of low potencial impact, ano further 31l6(a) scudies ara necessars.
[ox this csse tha spplicant need provide only & aarrative discussion
juscifying ctha conclusion thar che area 19 one af low pocantial

impact.

3.3.2.3 Seydv Reguirements for Ocher Areas.

For thosa facilities 20t sited in low porancial impact
araas, the applicant should describe che qualicartive and quancitacive
charactaristics of che zooplankzon and meroplankton populations. The
dacta should inclode:

1. Standing crop sacimacas;
1. BEalative sbundances of tha txxx praganc;,

3. Sassonal variations in tha abuyndance and diseribucicns
of che varicus taxa ancountared; snd

4. Tha dial snd tidal chaoges in cthe dampth digeribucioa.

The experimencal design should be appropriats to decermizs
tha geamrsl charactacistics of rooplankron apd maroplankron wichin
the entira primary study arsa. Sampling in che far field scudy area
should be domne in locacions most appropriace to genarsce dara cypical
of the resainder of che far fisld study area. The AIF Sourcebook®
providas informacion relacad co che choice of sampling =athods.
Sample caplication should be sdequace to deceraice precision of tha
dats collected and to condust approprista scaciscical cases.

If cha applicant belisves on the basis of ctha daca collected
that che zooplankton and saroplanktom ericscia can be mat, the coaceptual
{ramavork upon which the conclusion is based and corrssponding data
spalysis musc ba included {n cha rooplankton and meroplanktee raticnale
of tha 116(a) demaonscracion. Far a furcther discuseion of informacion
roquirmmencs fcr saroplanktcn, sea sactiom 1.1.4.].

* Aromic I[pdustrial Forum, Seurcebook: "Eaviroumencal lapact Moaitoriag
of Nuclmar Powar Plants,” August 1974.



3,3,3 Habicac Forwers
3.3.3.1 Decision Criteria,

The habitat forzuers section of a J1l5(a) demonstracion
will ba judged succsssful {f che applicant can show chaz che
sice iz a low potencial impact area for habicar focnecs. Tor
acther sites, the section will be judged successful 1if tha applicanc
¢can dsmonsCrate thac:

1. The heatsd discharge will noC resulz in any
detariozacion of cha habitat formers communiiy
or that no appracisble harm to che balanced
indigenous populsgion will resulc fro= such
decarioracions.

l. The heatsd discharge will not have an adverse
impact on chreacaned of sodangered speciss as
a rasulc of {mpact upon habitat forzers.

Any probable thermal eliminacicn of habicac formers from
the sstusrine oT narinae suaviromeents or thelr contiguocus wwtlanda
conscitutes a basis for denial., Similarly, a basis for deaisl
axiscs Lf importanc fish, shellfish, ocv wildlife ara cheraslly
axeluded from the use of the habitat.

3:.3.3.2 Low Pocantial impact Avess.

I some-sicuacions, che aquatic enviropment at the pro=
posad site will be devold of habicat formers. Thia conditiom may
he caused by low lavels of pytriencs, inpdequate lighe penatracgion,
sedimentacion, 3couring scream velocicies, subscrace charsccar, or
toxic matarials. Under such condicions che site aay ba considared
4 low pocential impact arsg. Howmver, lf thare is some posaibility
the limiciag factors (especially man-csusad limiting factors) =zay
ba relieved and habitac fotmars say he escablished within che area,
the applicanc wvill Se required to damonserace that the heated
discharge would not rastrict ce—escablishmenc. Thoss sites wharte
there (s a possibilicy thst che powver planc will impacc a
threataned o endangersd specles chrough sdversa impacts om
habitat lormars will not be coansidersd low potencial impact areas.

3:d:3.3 Study Requicemencs for Other Arsas Noc Classified as
Low Pocencial lmpact.

For aresa cthac do not qualify as law pocencial (mpact
aress, the applicsnc should provide the following information:

L. Regicnal site locstion map snd a scaled aserisl
asp showving the disgribution of habicac formars
in the region near che proposed sics. The
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aarial map should include the primary and far f£field
study aress. Whan asvailable, aerial =maps snhowing
historical changes in the distribution of habitac
formars should be provided.

2. Lise of deminant spscies of hsbitac formiang aacro-
phytes, macroalgee, thallfish, corals, and sponges.

], Staading erop sacimstes of the dominant spaciles in
tarns of dry wight of organic macter per unit ares,
Thesa estimates should be zade a2z a mininum fraquency
of quarterly for ocna year.

4. Idencification of those speciass of f£ish wvhich zars
dominant spacies or threstanad or sndangeared spacies
and ars depacdanc upon the axiszenoce of cthe habitat
formars for procscticn or for use as feading areas.
For such spacies (vhich are not considered slsevhars
in the Jl6(a) dmmons:traticm), the applicantc should
provide quanticative abundance astimataes.

The orperimsatal design should ba appropriste to
detaraine the gensral characteristics of cha habitac
former communicy wichin the sncire primary study ares.
Sempling cutside the primary study ares should ba
done ia locaticnas most appropriscts teo generate Zata
typical of che remsindar of cha far fisld study area.
Ssapls replication should be adequats to decermine
the precision of the data gesnsrated and to counduct
appropriace statistical cests.

3.3.4 sShailfish/Macroiovertabratcaes

31.3.4. Deg{siom Criceria.

The shellfish/macroinvertabrates section of s 116(a) demon-
stracion will be judged sucscessful if the applicant carn demonscraces
thac ao appreciable harm ¢o che balanced {adigencus population will
occur &3 & tesult of macroizvaertebrace community changes csused by
the heated discharge. For aress classified as ones of lov potencial
impact for shellfish/mscroiovertebraces, relatively liccle nav field
work msy be required. Oecision criteria ralated to individual para=
maters ars discussed sa followa:

L. Sctanding Crop. Raductiocns in the scanding crop aof
shellfish and macroisversebraces may be cauws for
denial of & 116(a) waiver unless the applicaac can
show chac surh reduccicas caused no appreciable
bara o balanced iadigencus populations vithis tha
vater body sagmant.
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Communicy Structure. HRaductlons in the ccoponsncs of
diversicy may ba causs for the denial of a llé{a)
wvaiver unlass cthe applicant can show thar che criticzl
funcrions (dafined in sectioe 3.8.3.) of the zmeroin-
vartabrate faupa are being maintaiced in the water
hody segmant as they exisced prior to the imcroducciom
of haat.

Genarally, victh che presant scite of kpowledge LTt 18
izposaible to state vhat sffact a certain jercsatags
of change in the coaponanty of diversicy will have on
fynctional iatagricy of cha system, specifically che
saintacance of a balancad indigenous populatism.

Frca a geceric scandpoint, &4 sajor difficulcy relacas
to che fact that the specias richness of che cacro~
{nrertabrate fauna varies copnsidarably in d4ifferent
systems and that cthe effscts of a given level or
percentage of change zighe be a function of che leval
of diversicy extant prior co che {acroductiom of haeat
atress.

From a decisiom standpoint, actual or pradicted
raducticns in diversity could serve primarily as an
indicaciom chat che syscem Ls or will be strassed.
Baczusa of che difficulty in prediccing changes with
any degreea of sccuracy, chis parzmacar could serve is
& decision teol coly in cases vhera Lhe actual changes
rasulting from plant oparation can he soumerazed and
reasonably applisd to zhe proposed sitae.

Drift. Tha discharge of cooling water aqual o 30X or
more of cha 7-day, lQ-yaar low flow of a tivar or
scrasm would bs csuse for comcesrn aad possiblas
rejection of & 316{(a) waiver unless che applicanc cas
show chat:

1) 1Iavertsbratss do oot serve as 4 aajcor forage
for the fisheries,

) Tood im not & factor limicing fish productiom
ia the wvepar body segmanc, or

3) Drifeing inovertabrace fauca is oot harmad by
passaga through the thermal plume.

Crirical Functions (Fstuariss). Aress vhich sarve ag

spawvning end nursary sitss for laportant shallfish
aad/er macroinavarcabrsce fsuns sre considered as zeco
allowsble iapact arsas and vill be axcludad from



3.3.,4,2 Low Pocspcial Tapact Arsas for Shellfish/Macroigvarcebraces.
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consideration for the discharge of wvasts heaz. Planca
sited in locations which would impact chese crizical
functions will not bte eligible for z 3l&6(a) waiver.
Most estuarine sizas will fall {nto chis category.

A lov potential {mpact aresa for shellfisb/zacreinvertebrata
fauna is dafined as an arueg vhich, wvithin che primary and far Iiald
sctudy aruss, cas aasc cha following requiremects:

L.

5

Shellfish/macroicvertabrate spacies of sxisting or
potantial zommercial valua do not occur at che sita.
This raquiremant can be aec Lf the applicant can
show chac cha occurrence of such spacies L3
zarglasl.

Shallfish/macroinvertebraces do cot serve as important
components of che aquactic dommunity at the site.

Thrustened or andangerad species of shellfish/macro=
iovertebraces do not occur at tha site.

The standing crop of shellfish/sacroiavertebrices at
the time of aaximum abundance is less than one graa
ash=free dry waight per squars zecsc.

The sicta dows oot searve a3 a spavniag of aursecy aras
for the species o L, 2, or 3 above.

Study Requirements for Othar Arsas.
L. Sampling Dasigu. The sxperimental desigs should be

appropriate to determine the general characcariscics
of the shallfish/mscroiavecrtebracs community within
the entirs primary scudy aras. Sampling ocutside the
primary study area should be dona io locatioms mostc
appropriate to genarate data typical of tche remainder
of the far f{ield study arms. Sample repliicacion amnd
collection frequency should be adequace zo detaraine
the precision of the data generated and co conduat
appropriace scaciscical tescs.

AL ¢ minimum, samples sheuld be taksn quartarly for
one year. However, :he actusl pariods selected
should bds kayed to knowm {nformacion oo the seascunal
cccurrence of important forage spacies, rare and
atdangered specias, and species of commsrcial
{mportancs. Sampling for these speciss must accur
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vhen vulnerabls life stages are {n the srea. If,
bacdiuse of the cransicory nature of such spaciaes

aed their various life stages, it (2 noc possible

to include them in a quarterly program or, if thers
is a complax of species vhosa timing in cha ares i3
unkzown, than the frequency of sampliang will have

to be incraased. For the bemchic component of tha
shellfigh/macroinvertabrates, comsunicy sampling
stacicns should be selectad for aach msajor substratas
typa within the primary scudy area. Similar scaciocnma
skould be selscted in cha far fisld acudy arse 10
that =ha rcalative .mportance cf the two “agloos zay
sa comparad. Whars appropriats, thasa scatioas
should also ba used fZor sampling che actila portion
of the shellfish/macroiovertsbrace community.

2. Sagpling Mechods. The applicant should usae crawls,
trapping, or acaetting ctechnigquasd viich are standard
for che cypes and lifae scages of shellfish/macro-
{mvercebractes found ip tae scudy area.

3. [nformatioun Reguiremeots. The applicanc should
qualicatively ecumarate as thoroughly as posmible
the species of shallfish/zacroinvertebrsces ig-
habicing the impect ares and adjacant sovizoomencs.
For commarcial species, important f{orage species,
snd thraateunsd or eandangared species izformacion
should be provided ocn their status in the ares
(parmanent or cransiant), seascnal tiaing of
prasance (Li{ applicable), znd che life stages
prasent including nsaroplankcon. I[o sddicion, tha
applicant should describe the importance of che
araa for the cricical funcciocus of reproductiom
and early developmenc. 1In cssas viare che dis-—
charge wvill potencially impacc a highly productive
shelliish/macroiovertabrate fauna, the applicant
should provide quancitstive estimactas aof che
shalifish/macruvinvercebiaca $tandiang czop. Such
sites include estuaries, shallow nonfluccuacing
teservoirs, salacaid rivers, and open cosscal
tites vhich have charactetistics similar to
estyarine sizes. However, the applicanz should
racogniza that the level of affort i3 basad on
the aras i(mpacted sod chat sampling of the
beathic compoaeat of che shellfish/macroiovertabraces
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fauns would be minimsl in the case ¢f & sice having
sufficiant depth that tha plume does noC reach the
bottom. Many deep fluctuating reaservoirs, as cvpifind
by scue (n the TVA system, hzve depauperace benthic
fauna and vill require a ninimux amount of descripcion
informaticn to document thoss characcaristics. [a tha
cass of shallow noan-fluctuating creservoirs cvpified
by Lakas Marion aand Moulcrie in Souch Carplina, which
have an abundznc and diverse benchic fauns, che appli-
cant should conduct detailed studies.

Othear parimatcertry wvhich should be evaluaced in :he
study includa:

A. Standing crop. The scaading crop of ths variosus
species should bHe sscimzced in taras of numbders
and bicmass per squara mstar for bSoch the
primacy and far fisld study ireas. The Yicmass
astimace should ba exprassad as grams ash~iraa
dry waignhc par square macer.

B. Communicy structura, The community structure
should ba evaluacad in tarms of:

1) che awmber of species per 1ample,

1} che awmbar of individusls for esch species
in sach sampla,

3} che total aumber of species {n the atudy
sreas, and, vhea appropriata,

4) the age structurs of the specias in sach
sgaple.

dlrhough it may ba impossible to collaces all
spscies in the study areas, the applicanc should
maks 4 consecilous sffore po sugmant the quantitacive
saxple daca wich qualicacive saapling adequacta to
obtain 4 raascnably complace lisc of taxa.

C. Drift. If g riverina aite is belng exazmined, the
applicant 3ust escimaca the quaatitcy and composi-
tiou of the shellfish/macroinvercabraca biaca which
drifec past and will be antrained inco the thermal
pli=me, The zpplicact should segimaps tha numbar an
biomase of drifc orgunisme par linear metsr of rivar
czose gection. Ssemple raplication and collection
fraquency shouyld bes adequace to detsrmine che precision
of the deca genarated and to conduct appropriate

stacistical tesats. Io addition, che zpplicant should
eoumarats thoss specias which rsprasent five jercent
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or zora of the coral aumber or biomass of organisms
comprising che drifc, Whare sppropriace, the
applicant may conduct io sicu drifc scudiss ac

an axisting facility to decermine vhether thm
common Lndigenmous ascroiavertabraces can survive
passage through the plume. Thesa daca zay he
usaful for prajecting tha effeccs of the plume at
the proposed sita.

Data Prasentarion. The applicant should provide &
scaled substaze asp which includas the primacy and

far fiald study aress. Az least one asp should bae
provided which shows the agticipated cucar limics of
the tharmal plume to che 2 C isatherm. In addicionm,
tha applicant should provide =maps showing the isotharzs
48 they will exise aiong the bottem for zha conditicns
of maximme and zinimum ambhisat vacer tCemparaturss.

In ctha case of astuaries, the applicant should provida
maps showiog che relacionahip of ctha pradicted plumae

to spawning areas, aursery ireas, and migracion routes
for cha varicus life scagas of commarcial specias,
chraactanad or endangarsd spacias, faorage spacies, and
species that are otharwvisa ilmportant to the functicuing
of the system.

The applicapt should cthoroughly summarizs cthe daza
using sussary cableas and graphics and teport che raw
data in a separats bound appandix. The applicant should
then provide a narrTartive evaluatiom and incserpratacioca
of the deta which explains why, in the judgment of tha
applicacc, the impaccs are sufficiencly ianconsagquescial
that "che proceccion and propagacion of s balanced
indigenous population of shellfish, fish, and wildlifae
in and om cha body ¢f umtar will be assured.”

3:3.5.1 Dacision Cricaria.

Tha fish section of a 116{(a) demonstracion will ba judged

succassful if the applicant can demcnstcrace thac the sice qualifien as
a low potantial impact ares for fish. For ocher sites, the £ish
section of a4 J1§(s) damomstracion will da judged succassful {f the
applicant can prove that {igh communicies will pot suffer appreciable

harm from:



Direct or ipdirect mortalicy from cold shocks;
Direcet or indirect zortality f£rom axcess hsac;

Radyced reproductive success or growth as a
rasult of planc discharges;

Ixelusion from unaccspcably large areas; or

Blockage of migracicom.

Low Potsntisl Impact Ares.

A discharge may bde decermined co be in a lov pocencial impacc
arax for fishes wvichin che primary and far field study arsas 1f the
following conditions are satisfiad:

Tbe occurtence of sport and commercial species of fish
is marginal;

The discharge site 13 nor a spavaing oOr quriery area;

The cthermal plune (boundad by chae 2°¢ Lsctherm) will
a0t occupy a4 large portion of the rons of passage wvhich
wuld block or hindar fisb migraciom under the mos:t
couservative snvizoumeantal conditions (based oa T—da7y,
10=ysar low flow or vater level and maxizsus vacar
Cesparature);

The plume configuracicn will not causa fish co become
vulpnarable o cold shock or hmve an idverse lapace on
thrsateted or andangared spacies.

Study Reguirementa for Aress Nog Classifiad as Low Porencial
Impace.

1. Mathodology and Fruqusncy. Appropriace szmpling zechods

and gear will be used to provide s basis for idenciliving
the Rapressntacive Iaportant Speciss (RIS) of fish and
thair raspectiva life scages ia various habicats aad
straca within che study area. Machods of fish sempling
such as cravling, gill nscting, seining, horizontal and
vertical ichchyoplankron covs, etc., are accepcabla,
However, sampling mschods will vary from ocne cype of
water body to anothar; tharefors, a ratiomale for the
choice of gear zust ba devaloped for asch smmpling
program. Unless scriogect raquirementcs for specilalized
gesr is apparent, ths adoption of standardlizad gear 1is
racommanded Co parmit compsrisons with othar studies. At
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a0 time during the scudy should aev gear or sampling
zathods be {ptroducad unlsss it can ba demcostrated
that che comparacive afficlencias of the ald and oew
gear and mathods ars similar. A change in ssmpling
procadures can only be luplemented afcar wrircen
appraval by the Eagional Administcrator/Dirsctor.

For fisid stwiies, experimental design should be
appropriate to detarmine che general charzccasistics
of all 1ife scages of fishes inhgbiting the primary
and far field study areas. The data collacted should
allow for & compsrisaon of the relacive importancs of
chase CWO arsas vith respact to speciss composicionm,
numbars of sach type, growth, and rteproduccion.

Saaplas shall bs cakss at zoochly intervals ta provide
data rwpressoting sessonal and life scaga habics axcapc
during and iomsediscely following paricds of spawniag
wvhan a mors i{ntagsive sgmplipg effort should be
provided.

Iax sorchera lacicudes, chs coutily sampling requirsment
is subjact to weather conditions acd it nay be ascessary
to provide the describad daza raquiremaenca from chs
literacure and relacs such foformaction to axpacted
discharge arsas in a defendable rationale. Also,
raciovales could be developed from coubisations of

£iald data and literatura sgurcas.

It should be recogoized that distcridbuzion of che varioua
life scages of fish i3 dmpandent upou maoy factors
including sesason, vaAtar aovement, lighec intaasicy,
danaicy gradieots, and food sgurcas. As an axmmpla,
during the appropriats ssason, night ssmpling will
yiald a more aczyrata estimectioc of the i{chchyoplaakton
population dscsusa of their migrstion petCern dufing

che dial cycles.

In nost canes, sampla replicacion and Zraquency aust
be detsrained faor individual sites and be dased on
field studias cao provide valld populacion astimatss
using appropriate scacistical trescmencs.

Ioformation Rmquirements. The studies conducted should

provide the raguired inforascion which will be usad for
purposss descrided above. Some of the (ish {uforsacion
827 be required saparscaly for J16(b) scudiss. The
applicant should meet with the Ragicnal Adminigcracor

ta detarmine which of tha folloving information require=
msuts should be developad co sacisfy 116(s) reaquirssancs
ac tha site:
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Specias Laval: For thae RIS, cthe followiag informacion
nay be reaquired:

A. Reproduction. A discusseion on spawvning habits aad
facundity characteriscics of the principgl specias.

8. Life scage habicat ucilizacion. A discussion ou

habitak utilized at che verious lifs scages and
sessonal ciming of praseace in che habitac cypas.
Migration accivicy, if applicable to Che designated
spacies, should Y& addressad.

C. Condition faetors. Comparative condition iafornacion
for cha principal species occurring in che primary and
far field scudy armas.

D. Dissass and parasitism. Occurrence of diseszse and

parasicism in the fadigencus populacions and spscias
suscaptibilicy wichin che frsmevork of expacced
chermal regimas should be discussed.

E. Age sand groweh. Trands in age and groweh normally
axpectud in che specias should be discuased.

Communicty Laval:

A. RIS and their genaral abundanca. Spacial asad
taaporal discribucion informacion oo che RIS ia the

prizary and far field study aress will provide
information ow wvhick species will bs zosc vulaerzbla
to incake and/or discharge affeccs.

B. Relative zbundancs of various species. This iafor-

msation can be calculaced from che ssmpling data.

The ralacive abundance of a spacies is the valus
decarmined by dividing tocal nmbar of all 2ishaes
collected iato ths number of cthat species caugne.

It is ofcen raportad as percantage cof the tocal catch,
Islative abundance can fluctuatd sasscoally and
diurnally; howevaer, it should zot be significaacly
different from year to year. Sigaificant shifts (n
ralative alhmdance over a period of time are
indicative of changes wichin che £{sh communicy.

C. Pripgipal associatics. By appropriates daca analysas
Lt is possibla to idencif{y principal associations.

The principal associaticas ace the groups of species
which ars repragsentad ip samples in a comsistent
naaser. Presacca or absance of & spacies directly
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or indirectly dapends ou zhe prasencs or absance
of cther spacian in che sample. Sigeificant
LEpact oo ons jpeciss, therefors, can cesule in
changes in principal associatious.

D. Map raquiremenc. The applicant should provids z=ps
dapiceing porciony aof che raceiviag wacer body usad
by the indigenous fish cowpunitiss for such accivitias
&8 spawming, aursery, feeding, migraction, resting,
atc. Tha applicanc should discuss and show on tha
map the praoporriou of the cotzl area usad thac wtil
be 1nflusnced by che chermsl dischargs co the 2%¢
isocharnm.

1.1.6 Othar Vartabrace Wildlifae
5.1 Deacision Critaria.

The section of the demonstracion dealing wich acher verte
bracres will be judged succassful Lif the applicant can show the sice i3
oca of low poceccisal impacrz for ocher vertebraces. For othar sitas,
the saction of the demcustrarion desaling with other wildlifa will be
judged successful if the applicant can demcustzacts that ocher wildlifa
sommunity componancs will not suffsr appraciable barm or will actually
banefic from che heated discharge. The term "ochar vertsbracas wilde
l1ifa" imcludes wildlife wvhich are vartabraces {i.s., ducks, gasss,
oanateas, sfc.) buc mor fimh.

Low Pocantial sct Arsas for Ocher Vertebraca Wildlifa.

Most sitas in the UJuited States vill be comsidered onuws of
lav potantial impact for ochar vercsbrata wildlifa sinply bacause the
profeccsd thermal plume vill not impsact large or uaiqus populatiocns
of wildlife. The aain exceptions will be sites in cold arsas (such
a8 North Csnsral Unitad Staces) which would ba pradicted to actract
geese and ducks, and encourage them to scay through the vizagsz., These
winld 9ot be ¢ousidared low pocsncial impact arsas unless chay could
demcnstrate thac cha vildlife would he procectsd chrough & wildlife
secagessnt plas or othar machoda from the potsncisl sources of hara
manticned in the naxt seccion.

Ochar axceptions to eites classified as low poteocial
impact wuld be thosa faw sites wvhers the dischacge aight affec:t
isporcant {or chraatanad apd sadangered) wildlifa such as asanacass.

For most ocher sitas, briaf site inspections aod liceracuras
rovieve would supply enough ioformation to ensbdle tha applicaat to
writa 2 brief rationsle about way the sits sould ba coasidered one
of low potential impact for other vertebrates.
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3.3.6.3 Scudy 2aquiremants for Ocher Arass.

Tha spplicaac should undsrtake whataver lovestigation
and plamning steps afe necsssary to be sbla to writa a raticnale
explaining vhat facrors (or wildlife manggesmanc plans) wvill scsure
that othar wildlifa will eot suffer appracisble harm from:

l. Excese heaz or cold shock;

1. Increased disesse and parasitiam;

3. BRaduced growch or reproductive succass;

4. Exelusion from uniquae or lsrge habitat areas; O
5. Incarference vith aigratory pattaras.

Ia the ratiomals, the applicanc should diseuss tha relacion
of the sfflusat to the habics and hebicscs of aoy chreacansd orv
sudangsred specias 0T orgaaisms of commercial o% cecreaticoal importancs.

3.4 How to Salect tha Mdosc Appropriace
Demcostzaticn TyYpe

The basic tecommmnded staps for tha applicant’s usa in choosing the
2OSt 4pproprisce demensiraticn type are summarizad in secticm 3.2.2, che
dacision tTain oarrative.

Aftar complating the inicial screening procsdures and saking
A prelininary sssessmsat of the amount of addicional work ceadsd in
each biotic category, tha spplicant selscts che demoustraticn cype oost
appropriace for the sita. If che sica is ous of low potancial impaet for
all biotic catsgeries, the applicanc may choose the relatively screamlized
low potantial impact Type LIl demcustratiom ourlinad in saction J.6. If
not, the applicsut should propose study plans based oo tha Type II
guidance in section 3.3 ov the Typa LIl guidance io secciom J.7.

It 19 tecommended that the Type Il demomstration be used as a
gulde for the amount of detail required iz sosc 3l6{s) dewoustracious.
The sctual mount of detail rsquired for am individual locacion will vary
from site to site, but section 3.3 should serve as a usaful scarcting
point for discusaions betwaan the aspplicanc aod Nagicnsl Admipistratar/
Director on what study plans arw most appropriaca for a pazrticular sice.

Applicancs not wligible for a low pocencial impmcc Type ILI
demcossracion and vot dsairing to do & Type [I demouscration may elaect to
do an alctarnate (Type [I1) demonscraciom.



1# the sire is cus of lov potancial impacr for most biotlic
catagoriss but act all, studias less detcailsad thap thase recommended I
sacticn 3.5 may be appropriste. Tor exampla, if the sice ia one of low
potential impace for all biotic cscagories except shallfish, the Reglooal
Administrator/Director alght concluds that fo¥ addicionmal field scudias
(axcept for shallfish) would be raquirsed and that the ounly RIS thag
should be salectad should be shallfish. This demongtration would be
lass detailed chan ochar Iype 1l demcnecracions and could bde rufarted to
ax 2 Type III demonstration.

1.5 Type II Demoustrations (Raprasentative
Ipnortane Specias)

The Type [I demonstracion should be designed iz such a aapaer zo
Fully devalop chas thrawm kay bioclogical cowponents: complscion af chs
Biocic Category Hacionalss (bagun during early scresning procedurss},
devalopmanc of RIS racionales, and syuthesiy of all information into a
sascar ratilooale. This section provides a discussion of che recommanded
components of ths demcoustration, 4 propesed formec, and a discusaion of
vy che dacs rsquiremancts 4rs cecessary for zaking 1l6(2) decisions.

J.5.1 Davelopmant of Biotic Catagory Rationalas

During early screening procedutse of litaraturs syrvays aad piloe
Eield ilovescigacicts che dppilcane vill davelop soaw of the (afocmation
needad ta dsvelop cha Biccic Cacegory Racionmales. If the deeision is
made to do a Typa 1I demcostratiocn followliag thase early scresulog
pracedurss, the aspplicant should raview sections J.3 amd 3.3.1, chis
seccion, and tha data available, to decearmine vbhat addiciomal field
studies, Lf say, vill bda nacessary cto complace che Biocic Category
Racionalas. In soma cases, ralacively liccla addicional work will be
geceseary. Lo cases vhere addicicmal work is required, che applicant
should complecs cthe scudies as suggeeced in secticn ). and tchen write
the summary Biotic Cacagory Racionales.

Esch 3iotiec Cacagory Racionale should provide a completa dis—
cussion a9 to way, in che judgment of che applicant, the impacts are
sufficigutly {oconesquancisl thac che pructection aad propagacion of
the balanced indigenous population of shellfish, figh, and wildlife in
and oa the body of wacer wvill be assured. Io che raticaoala, the
spplicsnr should addrasas each dacision criteria for the biotic catsgory
in questiocn. The discussicu should include so evalugcion of che impacts
of che discharges incto the recaiviag wmcer body.
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The comclusions drawan should be supported with an analysis of
the daca zollected during the 315(a) scudies and/or by che inclusiom
af supportiva rteports, doccumants and citacions Eo che scientific litsra~-
ture. Tha conclusions should represent a logical extension of che
{aformaticn gvailabla and ba scientifically defendablas. Whare czitations
are used that are oot Teadily available ia scieutific journals (L.s.,
interim reporta, various types of agency documencs, annual rwports,
theses, arc.), the documants tChemselves should be providaed.

1¢ che impact of the digscharge is projectsd using a nschematical
a0del, the applicant should provide a complata documapcacion of Zzhe
20del thac L3 cmed. The documantaticm should {ncludm a discussica of
the marits and disadvaatages of cha model. The applicanc sbould also
provide sensitivicy asoalyses of che model «nd 4 verification scudy. Iz
addicica, che statiscical relisbilicy of the model’s predictions should
be included along wich a juscificatiocon of the Zechods usasd in the
scaciscical evaluatiom,

1.5.2 [Developmant of Rsprassncacive Important Species Ratiovale

The RIS Aatiocunsals should susmariza wiy cha casults of the
laboracary and litarature studies specifiaed in sectcion 3.5.2.2 suggeac
that cha RIS vill oot suffer appruciable harm as 3 ceault of che hesced
discharge.

The assummpcions in the comcapt of RIS are:

L. Ic is oot poseible to study in grest detall every specias
4c a gice; zhefm 1s not suough cioa, Nonay or sxpertise.

2. Since all species cannot be scudied ip decail, scme
smaller cumber will have to be chosen.

3. Tha spacies of comcara are thosse casuslly related o
powar plsnt impacca.

4. Some epucies will ba scousmically importanc in chair own
right, a.g., commrcial and sports f{ishes or ouilsance
spacies, aund thus "imporcant.”

3. Somea species, termad "rapresencacive,” vill be pariizu~
larly vuloerable or sansiriva £ty powar plant impacts or
bave sengitivicies of wost ocher species and, Lf
proteccad, vill reasousbly assurs procsction of other
specias at the site.



&, Wide=ranging species st che extremes of their ranges would
genarally not bSe consideared accepcable as "pazticularly
vulnerable" or "semsitive" reprasentative spaciles buz thay
could be considersd zs "impoctame."

7. Oftan, all organisss chac aight be considered "importantc”
or "repressncacive” cannot be studied in decail, and a
maller lisec (e.g., graacar than [ but lass chan 15) may
have to be sealected as the "rapresencative and important”
li-.c.

8. Jfrcen, but sot slvays, cha moat usaful listc wuld iaclude
mostly sansitive f[isk, shellfish, or ocher species of
direct usa to man or for sctructure or functioming of zha
scosyscem.

9. Officisglly lisced "thresacened or sodangered spaciaes” aras
automacically "important."”

3.5.2.1 Selsction of the Representacive Important Soscises and
7ar Fiald Szudy Area.

As praviously discussed in cha decisiom traim (seccion
31.2.2, Step Ll1), applicancs first meec with the Hagicnal Adminis-
trator/Director to discuss selectiocn of the RIS anod define the
far field study ares.

The aumber of RIS salscted for a particular site may be
high (5=13) L{f che plans for biotic catmgory f£ield studies are ooc
comprehensive, or low (2-3) if plana for addicional fiaeld scudies
ace «xCansiva.

Some of the critetis for selecticam of RIS are found in
che definicion of che cerm (see secticm 4.0, Definicions and
Concepts). Kaeping in mind chese criceria and che assumprions
given abovae, the Eaglonal Administrator/Director selects RIS from
any combinarion of che following biotis cacegoriss: £ish, shellfish,
or habitat formara.

l. 3pacies Sslaction Whers Information i3 Adegquats.

Uhere informscion pertinent to spacies salectiom

is adaquate, the Ragiocnal Adainfscracor/Direcror
should promptly salect AIS. The ipplicant may
suggesc specias for his ccosideracion and zay, as

a part of its demouscracion, challenge any selection.
Other consideracions ara as followe:
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4. Applicabls Stats Wacer Quality Standards. If che

C.

D.

Stata’s approved water qualicy scandards designaca
parcticular spacies as raquiring protaction, thesa
spacies should be designated, but alone aay nocg

be sufficianc for purposes of a Iype II demcnstra—
cion.

Consultation with Director acd with Seacrecaries of
Commerce and l[acarior. Ia che cases of specias
fslaction by the Ragicnal Adainfatrater, he must
saak thea aedvice and recommandscion of the Dirsczor
is 2o viich speciss should be salacted. Tha
Ragicoal Administrator zust comsidar any timely
agdvica and recommendations supplied 5y ctha DJirsccor
and should {nclude sysh recommendations ucless nae
balieves char subscanciil reaaons axisc for
daparcura.

Tha Secracary of Commerce (Naciongl Marine Fisheriaes
Servica) and the Secratarcy of the Taterior (Fish
and ¥ildlifs Sarvica), or thair designess, aad
othar appropriate parsons {m.g., university
biologises vith relevant expertisa), should alse

be coasultad and their timely racommacdaciocas

should be considerad. Tha Director should alioe
consult wich tha igency sxarcising sdministration
of the wildlifs rasources of the Scats (sas saction
3.2.2, Dacision Traim, Stap l2).

Ihreatanad or Eadangared Specias. Spacies 3alecticn
should spacifically coosider any pressent threacansd

or eandangersd speciss, &t vhatevar biocic catagory
or trophic lavel, sxcapt that no {nformacion should
ba requestad cthat would require field saapling
prohibitad by tha Endangered Specisa Act, 186 U.5.C.
1531 at seq. (saa mectics 1.2.2, Dacision Trainm,
Step 11).

Thermxlly Sensitive Species. Tha mosc cheraally

sensitive species (sod species group) Iino chs local
arsa should be tdancified and cheir importance
should be given special comnsidaration, simcs such
speciass {or spacies groups) aight be noat readily
alimicacad from che comminicy 1f afflusnt limica=
tiona allowed exiscing vatsr temparaturaes to be
altered. Cousideracion of cha most sansicive
specias will best izovolve & tocal aquacic
commanity viavpoine,
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G.

Raduced taolaranca to elaviced temperacure may
also be pradicrced, for exampla in species which
axparience nstural populacion reduccica during
the swummar. Speciea having the greatasc northara
range and lesst southweard discribucion may alse
possess raduced chermal colarancs.

Commarcially or Recrescionally Taluable Speciss.
Salection of commarcially or recreacicvaslly

valusble aspecies should ba based oun a coosidera-
ticn of the benefits of assuring their protaction.

Far-Field and Indirect Effeccs. Conaideraciom
should include the encira watsr body segmenc. For
axmmple, an upstream cold water source should zot
be warzad £o an extent that wuld adversely
affect dowvpscresm blota. The impect of additive
or sycergiscic effects of heat combined with
ochar exisciog chermal or ocher pollucants in the
raceiving wvacars should also he considared.

Specfas Yecassary (a.g., in tha Faod Chain or
Habitse Forzecs) for tha Well-Beinx of Species
Datermined Above. [n addition to the abova
considarations, it is suggested that Che
Regional Administratcr/Director ask himself Che
following questioas beforas selecting the RIS:

1) Ts tha porential problem wich chis species
credible {(documencad, & problem eslsewvhars,
a goad prediction)?

2) I[s tha problem likely to ba aignificaac?

3d) Which apecies cccur ac cbe locacion?

4) Which species ia liksly to be clceely
invelved vich chs source or dsmage?

5) Does tha probism species rank as '"importaac"?

5) Doas the list of praoblem species fail in cha
rangs J=l3 or 1-J (ses text above)?
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7) Arae che idencified proble:a species "repre—
sapzative™?

8) Should othar apacias oot claarly a jroblem Ha
included as repreasantative or imporcanr?

2.

acies Selection Whare Informacion {8 Tnadequatse.
Vhers the avallable information ia anoc adequata

to anable the Ragicnal Adminiscraror/Director to
salact appropriata RIS, ha =ay raquest 3ha applicant
stcempting o zaks a Typa II demonsrtracion to
conduyst such studieas and furnish such evidenca as
25y ba naceszary to ansable such seleczion. whacza
species selactioca is bhasad on ioformacion supplied
by the applicant, che gppropriatavase af cha spacias
48 rcapregancative and lmporvant ia an aapact of :zae
applicant”s burdam of proof.

3.5.2.2 Laboratory and Literature Studies.

The labotatory snd literaturs studiss to bYe doom for
aach RIS should be restricted toc chosme which ara aecassary co £1ll
out susmary Tables 4 aand B and to develop (om tha basis of che
data summaries in thesa tablas) the RIS Racionsla. Moc all of the
daca lisced in Tablas A and 8 may be appropriats for a parcicular
site or taxz. If the applicant fasls that some savre inspprepriace
and sheuld be daleiad, it should be discussed wich the Regional
Adminiscracor/ Director at che same cime other discussioos about
the RIS ara taking place.

Asauspricons for Tables A and B

1. The tables are sarsly aids to corganizing biological
daca balieved co ba useful and imporcaut for asking
decisicons regacdisg thermsl discharge effeccs.

2. Tha specias zadls should be wvorkable for say faporcant
Or raprasantative spacias saelacted, vhathar iz (3
salecced as a speciea for protectiom or avoidanca
{a.g.. ouisance spacism).

3. All chermal charscteristics do not spply i a
simiiar conrexr to all cazonomic groups (taxa),
requiring soma spacial dafinipions or omizeion of
a charactaristic for a& particular taxoun.
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Thers will be nonthearmal influances (e.g., chemicals,
scouring) , oftan cccurring simulzaneously with
tharmsl influences, chat are not {ncludad in chis
table but which should ba considersad Ln cheir own

right.

Thare 3ay oot bha differsncas betwesn adulcts and
juveniles of all eczaxa, or thare may bes mare than
twn distincet sansizivity cabagoriesa. Diatinecly
diffarent 1ifs scags Taquiremsencs should ba listed.

Data can be collected by the applicant for those
thearzal characcaristics of the RI5 that have 230C yeC
bean dscermined bur for which standardized aachods are
rasdily available.

For cartain parmatars that are scill i3 cha rasaarch
OF davalopment stage, as apposed £2 scandardized
caszing (e.g., gesatogenasis ragquiremanca or pradacion
og charmally strassed meroplankton), all availabla
published daca would e usaful buc it would net be
necessary to develop naw daca for this cacegory.

If more than one sat of data are availabls for aay
cateagory, the several sats should be prasentad
(and ceferenced) aznd che raticnals prasencad o aid
in selecting oue sat for dscision-making a4t the
siza in quaacion.

Dactas for gaaeacogenesis and spawming imply appro—
priate ssasonal timas which will vary from area

to ares and year to year evan vwithout cha influsnce
of the powar plant. The important poiant (3 wbether
thase svencs wuld ba sessonslly precluded.

In {ishes, cptimm temperatursa for growch and

soms performance factors (s.g., naxizums swvioming
spewd, graatest nacabolic scope, final temperacurs
prafarsndum, acc.} hava been shown to be coincidenc
for encugh fishes char chis coincidencae 14 acceptable
as a genaralizatiom. Exceptioms could be important,
bowever, and should be idencifiasd.
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SAMPLE TARLE TO SUMMARIZE DATA FOR EACH
REPRESFNTATIVE INPORTANT SPECIES (RIS)

SCIENTIFIC NAMF o COMMON NAME

THERMAL TOMPERATURE | SOURCE ‘ HEAN AND MAXIMUM HEAN AND MAXIHUM IS EFFECT, IF ANY, EXPECTED
EFFECTS LIMIT ON REFERERCE (TF | AREA UNAVAILABL TIME UNAVAILABLE TO AFFECT THE POPULATION OF
PARAMETER | RANGK (°C) APPROPRIATE) FUR FUNCTION (w”), | FOR FUNCTION (DAYS), | THE RiS7 (YES OR MO)

g That aren or time under average and wnrat came conditions that will not permit the specific blological function to
occur setisfactorily.

SUMMARY CONCLUSION OY EFFECT OF HEAT ON THE WEPRESENTATIVE IMPORTANT SPECIES (RIS):




THERMAL EFFECTS PARAMETERS APPLICABLE
TO AQUATIC ORGANISMS POTENTIALLY SELECTED AS RIS

THERMAL EFFECTS

-

wiple

TABLE B

POSSIBLE METHODS FOR

POTENTIAL TAXA 7

Requirsmencs for
feproduction

PARAMETERS DETERMINATION RIS
1. High Temperaturs Survival
Aquatic Adult TLsg, 24 bours
Juvenile (Immature) TLggs 24 bours
I
2. Thermal Shock Tolaranca theraal gradient including l
(Eeat and Cold) woTrst casae T
Aquatic Adult single shock to simulate
plant sbuctdown
Juvenile (Immature)
double shock (up and down)
Zarly Developmancal Scages in craversing plume :
(incl. mercplankton) 3
|
3. Optisum Tamperatura for !
Parformance and Growth ;
|
Non-bresding Adulct length, waight changes; ‘
productivity; DNA/RNA Ratic, ;
]
Juvenila length, waeight changes; !
DNA/RNA Ratio
|
4. Maximm Temperaturae long=tarm taxperature
Regime Allowing Early exposurs throughout davelopmsnt
Develo & lecion to juvenile,
I
5. Normal S Datas months; range for spawaing
and Temparaturss
6. Special Temperaturs b

1 As available in the literatura omly.
2 Indicated by final prefersndum for fish.

3 Only for spacies raadily reared or held in the laboratory.
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Narzgrive for Table B — Thermal Effsccs Parameters ipplicable to

Agugtic Orgpnisms Selscted AS Reprasencative Igportant Species

Theraxl effscts studies spplicable to major caxa or broad biotiz
cateagories ara summarized la Table 3. dpplicable thermal affacts data
should ba chtalged for each RIS selectad. Bamarks on scudy and nocas of
applicacion of cthe results to sake 316{a) and (d) decisions ars indicacad
hare.

1. High ctemperature survival for juvenilss and adulta:

Mathod: Determine TL,, (@.g., é3=hzr. = ulcisste incipient laethal
:-:p-u:u:-) for juvluglu and non-braeding sdulcs. Acclimation
tmmparaturs should approximate the highast tmmparatura at vhich the
fish can be hald. Expasa animal to alaveced temparacures 1o st acucs
(inscantanecus) maaner.

Applicatiom of Rasylts: The TL,, valua can be used for escimeacion

of the upper m—ln:g.d Unie !89 the lLifeeaigtory scags io question
(la=hg. n.i mimus 2°C). Tha TL,. valus also can ba used to

sstimacs g UPpPEr tEmpAraCure .L?.a:.: for appraciabla growch (24-hr.-1'1.50
aiays optizum growth tims).

2- Thermal sboek tolsrance of salecrted life-hiscory stages:

a) For juveniles md sxdulcs, simulace vincar planc shutdowa
strass of pluse sutzained fishes and motila macro=crustacea.

Machod: Expose organisms to acots temperacurs drope equal to ghe
ranga of axpectad diacharge s, using asximwe wintar pluss
cemparature 88 tha scclimacion temparstura. [ndizace cemperaturs test
rsgioas which produce aquilibrium loss of 50T of the sampla withig &
hours and sortality aftar 24 bouzs.

Applicaticn of Rasylty: Ideatified winter plume ve. ambiest
tampszature conditions which gould result in chetmal shock ia

tha svant of placrc shutdown, and an ensuing high loss of
organisas dus to mariedly increasad suscapeibility to predaciom.

b) For meroplankron, simylate tamperaturs shock upon trsvarsing
a tharmal plume.

Method: [IExposs eggs. sabrycd, and larvaa to acuts TSmparaturas
elevations, followed by an acuta drop ia temparature at &

saries of exposura timas aod temperaturs gradiencs reflsceing



plume resident Cimes and Cemperazures. icclimation cemperatura
should aqual astural sessonal ssbient cooditicne. Maximum casc
temperaturs should rangs up co the TLsgy level for adulcs.
Indicata time-cempersature ragime leading co deach of 50X of

che rampla.

Applicarion of Rasulrs: Lsthal time-cemparaturs scress regime
ainus 2°C can be used co ascinsce temperaturas limits of cormal
prey svoidsnce behsvisr. Increased camperatura rapulfs in higher
pradstion pressurs.

Estimation of optimm Cempatatura [of groweh:

a) Fish and macroinvercebracas — dsrermine raca of growth
(langch ar weight incrasse) when maintained at a saries of
alsvatad temparaturas and at cthervise naar-optimumam
sgviroomental conditions, with food providad ad libitum.

b) Fish == datermaingtions af fipal bahavioral tsmperaturs
praferandum will clossly correspond to the tsmparature
vhich is optimal forf many physiological processas,
including growch,

c) Magrephyres — detsrmine temperatura producing mayjims
nat phocosynthesis for at least a 2é~hqur pariod, using
an appropriste photopariod.

dpplicarics of Raezulrs: Optimm Lemparstuls for growtb cam be
combined with ulcimats incipient lethal cemperaturs limit for
accepcable growvth (sas ¢1 abovae).

Mualses sptisua and GEXisom temparatures slloving ccaplacica of
sartly developuent. Nota: Studies Lo bea comduyctad omly for RIS
which are capable of baing readily reared ia the laboracary.

Method: HMaiotain fertilized egge under a saries of slevatad
tempecACure regimss o detsrmins ainimum, optimm aod maxionm
condifions parmiiting greater thap BOZ swsvival to completioun of
devalopment of juvenils (i.s., post~larval matamorphoais; ina
figh, ¢o the point of successful initiaciom of fug:l.n;). Noca
chat diurmally ¢yclic temparaturs reagimes vith a 5 C totil range
can be more adaptive for enhenced thermal tolarsnce than ia a
constant, nap-cyclic cmmpsratura fegime.
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Normal spawning dates and cemperatures:

Mathod: Cite range of daces (by aonch) and threshold cemperatures
raportad to iniciaca add inhibic gsmatogensais and spawning, 48
teported fo the Licezatura f{or arsas closaly rslated to the wvatsr
body segment i questiom.

Applicaticn of Results: To provide background informarciom to
svalusca seasocally che relativa impact of charmal dischargs oca
timing of reproductiva activitcias,

Special temperatura requirement for raproduction:

Methed: Iaformacion should be provided &9 svailable ip previocusly
published studias. Exaaples of relevear “special requiremencs"”
include:

) Miocimum of 10°C sust be experiancad bafora gmmetogenesis
can ba initisted iz two barasl barnaclas; and

b} Winecer chill raquired for successful developmane in ysllow
parch.
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1.5.3 Eugineering and Hydrological Data for Type II Demcoscracion

This secction desctibes the enginsering and hydrologic informacion
which should mormally be inciuded in 3116(a) demoamcracioma. It also
suggesta formats for presantation of soch ilaformmeicon. Tha Ragfonal
Adadnistrator/Director may Cequest additicanal {nformation or excusa the
applicanc from preparaticu of portioms of chis informatioz as the situatiou
wArraats. T[he engineaering sud hydrologic informatiomn to be submitted
skould conmist of all informacion Tassousbly necessary for the azalyeis.
Whers informarica listed Lo this chaptser is oot relevant to the particular
case, 1t should ha axcused.

The engioeering and hydrologic informmtion and dacs suppliad (o
suppore of & 316(a) demouscracion should be sccompanied by sdequaca
descriptive macarial coucatning its source. Uats from scleutific litera=
cure, fisld work, laboracory exparimancs, analytical modelipg, ifofrared
surveys and bydraulic oodeling will all be acceptabla, assuming adequata
scisacific juscification for their ues L{» prusented.

In addition to the results obtained from anmlytical hydraulic
nodals che applicant should presenc, under separata covar, the madel
vhich wvas used. The model should cconctain a raticonale «xplaining wvhy this
parcticular modal vas usad snd axplanactions of all modificacicoms cto the
crigioal work.

3.5.3.1 Plant Opafating Dafa.

1. Cooling watar flow. Complete Tabla C (indicaca units)
and provide a descriptive {lov diagras.

2. Submic a4 tims-cemparaturs profils grapbh indicsting
tempaTracurs cn tha verticel and horizontal scals. The
graph should igdicata status of vater taaperaturs f{rom
anbient conditiouns through the cooling system, and
finslly the discharge plume cut co the loC isetharm.
Worst case, aacizipstad gverage conditioms, and ideal
{(a:g+, minimum time/tcesperaturs ispect) conditions
should ba Llluscracted (preferably cou ths same jraph)
conaistant witk reprfedentative plumes illuscrataed.

3. The smouat of chlorine used daily, monrhly and somually,
the frequency sad duratiow of chlorioscioa and chs
asximva roral chloarine residual et cha point of discharge
obtainad during asy clorioatiomn cyelsa. The chlotine
denaud of tha rTeceiving umter body. Tor exiscing
plancs, a time=coacentration graph of total chlorioe
ranidual at the point of discharge during a chlorination
gvanc.
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b A lList of amy othar chemicals, additives or ocher
diacharges (with schetaric disgrama) vhich discharge
into tha cooling wmtar syetem including geceric wmas,
amount ({zzluding fraquancy and duratiom of applicaciom
&nd the maximum concancraticu cbtained prior o
dilutiem), chewmies] composition smd tha ressosn for
dischargs.

5. A map of axistipg digeclved oxygen lavels inecluding
vartical profiles in the pluma and dischacge vicinity
ig 0.5 9g/l locremsots fav both gvarage snd worsc
casa copditioas. Vhers stratificazion or tha presancs
of Biochemical Oxygen Demand (BOD) discharges will
posdibly lead to deprassica of oxygan lavels as a
result of the tharmal discharga, the axtant af the
affact should be escimmted.

6. A aap of ocher concaminaacts wichia the plume caused
by othar discharges and natursal sources for bech
Ivarige mnd vorsc casa coudicions.-

| lo

1. Tow: Provide ilanformacicns called for belov ae
applicable te the location of the intaka and discharps.

A« Bivers: flow—aomathly maans and minima (rollinog
msan, /-day, l0-year lov flowa)} for asch
monch.

5. Eacuaries: fresh vacar input, tidal flowv volumes,
aat tidal flux--ecnchly neans and minims for
asch==cireulacion pactarns from ctypical cidal
cyclas.

C. Rasarvoirs: f{low through tims, releass schedulea~—
southly =sass asd =inias,

D. Ocamns: tidal haights snd informsciou ou flushing
characrariscics.

2. Currents: Provide the informarion called for delow,
as aepplicable co the sits:

4: Rivers: paximum, niaisgs, and =san current speed
giving daily, wonehkly or sezsonal fluctuations
and variations across cross—sections as appropriats
to dascriba bhydro—dynamics of chs primary
study area., Include spesds at =mesan anousl {low
to 7~day, lLO0-year low flow.
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B. Estuarias: cidal and sasscnal changes in curraag
speead and directiom. (Vertical profiles of current
are ceeded whare dengity currents occur.}

€. Large lakass and oceans: offshors prevalling currants,
nasr shore curvents/eddies; local tidal and seasonal
changea i{n current spesd and direccion.

l. Tabulaca or {lluscrate mcachly and ssswonal gradisncs
for both tharmal and salinicy induced scracificatios
At raprasentative locacicos in the study area (consistent
with cha complazicy of cha study ares coaditions). 12
intaks snd discharge conditicns are identical chan so
stats and provide only ocume cabulatiom or Llluscratiosn.

4. Tabulace or {llustrate mbient teamperature of tha recaiviag
watars, giving monthly amans and momchly axcremes for che
pracading 10 vears as daca svailability parmics. 12
comparabla sits vmtars are usaed, Llpdicafs the bagis and
limize of comparablity. In addition, for biologically
critical periods, weskly means and sxcremas, frequancy
disctributicas and dsily variation should be provided.
Temparature data upon which thease velues are basad should,
tf possible, be abrained ac least once hourly.

S. Indicate intzis and zacaiving watars depth comtours at 1l aster
intarvals and any changes vhich say occur dus co sadiment
sovements, congcruccion, etc. Indicats bontom ctypa.

Provide othaer pignificant festures (e.g., thermal bar) and
charsctaristics needed to evaluate the hydrodynmmics

of zhe primary and far field study aresa. Informacion

oo vater hody 3ize, surface area, voluma, aean depth and
saximum dapth.

3.5.3.3 HMeteorologicsl Data

If snergy budgec compucacicns ara i(ncluded am part of the
316(a) demonstration, provide the following daily zvsrage matecro-
logical daca for the plant site, giving both monthly :eans and
snasonal excrsmes. Indicate units:
L. War buld sir temperaturas.
2. Dry buld air cemperatura (verified to sice cogdicions).
J. Wind spead and diraction.

4, Long wvave {(atmospheric) radiacion (may be calculated).
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Short weve (solar) tadiation (may ba calculated).
Claud cover.

Evapotranspiration (may be calculacad).

1.5.3.4 Curcfall Caonfiguration and Oparacionm.

Provida tha following informatioca ocm outfall configuracion
and cperation, indicating unite:

1.

Langth of discharge pipe or cznsl

Arsa and d¢imessious of discharge port(s)
Mmber of discharge porc(s)

Spacing {on cectars} of dischacge porta
Dapch (maan and excremes)

Angle of discharge as a function of:

A,  horiromcal axis

3. vercical axis

G current dirsccions

3.5.3.3 Plume Data Beguirements.
The applicast will furnish escimacas based upon model

pradicrions
pluma data:

1.

2.

and/or fisld data at axisting plants of the following

Teiliziog the load information in Tabla €, wizd rosa
daca snd cidal/curranc date, a plume tose or locus of
Plumas shall be providad for esach :I*lﬂdl! acach.

The pliumas sball ha boundad by the 2°C above

smbient isotherm. This shall be dons for boch surfaca
isocherms and botcom lsothatms wvhen contact with
benchic areas 1s mada.

Reprasantscive plumas of che maxizum size and =mose
fraquantly oeccurring plimas shall be decailed showing
instantansous isotherms at the 2°C intarvals to
vichin 1°¢ of ambilent for conditions of variacions

io tide, wind and currant.
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A. Bivers: Plumes for sverage and 7-day, lO=yesar
low flows should be prowided.

3. Lakas 2pd Reservoirs: ?lumas for summer coundicioms,
vincar condirions and after spripg and fall
overturts should also be provided. TFor flood
control resarvolrs, plumes for various watar
levels should be provided.

3. Por lsatherm plots raquired in owmber 2 sbove,
vartical casperacure profilas along the plume cedterlina
axtending to the bo:tgﬂ of the wvatar Sody &C :°c
intervals co within 1°C of mmbieac.

},5.6.2 Engineering and Rvdrplogical Data.

The information requiced in this secticn, for the most
part, consists of parammatars vhich ars necsssary input to analyzical
or paysical prediccive hydraulis or smergy budget modela. More
informacion may ba providad by the applicant for his particular
demonscration, but this exsmple reprasenty che degras of detail
which wvill be aescassary in mostc casas.

The following corresponds directly with the respactive
paragraphs in ssctiom J.6:

L. P Operat Data. Tabla C = Tha data requirasd in
Table C are naceassary becausa Cthay ara raquired for
pradiccive modeling. These oumerical daca also allow
the reviavar co obsarve wacer usage.

Time=Teaperacute Profile — The predicted time=tamperature
profile should ba included becausa ic illuscracas

vhat a typical non-sotile particle would ba subject

to vhan sntrapped and/or entresined ipn the cooling

vatsr syscam. Cartain dlological sffscts could be
astimsted with this type of ilopuc but the reviawar i
caycionad oot to assume this to be tocslly rvepfasentativae
of stresess ancouncarsd gu saottapped aond/or encraiped
ocganises. This path is an idealized stremlins

vhich, tn all probebilicy, would not cccur dus to
turtrulance of cooling wvatar flow.

Chlotine — Chlorine L1 & toxic alsmenC and L{f ic is
to be usad by the dischacger to concrol the growth af
floes and fauna in the cooling wvacar syscam, its
usage should be projscted. Ino most power planta
ehlorina 1a injactad to tha cooling wvatar system for
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pericds ranging from 15 minuces to cwo hours par
applicacion. The cumber of applicsciona is site
specific but usually tocals lass than twn hours tatal
par day. Ideally, only sxact gmcunca of chlorine are
igcroduced so thac ({t reacts entirsly, lesviag no
active residual at the discharge. In practice this (s
difficult to achieva, and soma chlorina compounds are
discharged. Chlorine reacts wvich dissolved organic
macter in the cooling water to farm vartous chlorinacad
organics vhich may ba harmful to cha balanced indiganous
communicy. It is thersfors necessary toc project tha
usage of chlorice and consider che rtasults of Lts
inctersctica with the thermsl component of zhe discharge,

Tharmal Incarsction - Sectioca 316(a) speciZies that

the charmal cogponent of the discharge zusc ba svaluated
"... taking inco account the interaction of sueh

tharmal components with ocher pollucancs...”. While
data on such synargiatic effecrcy are limited, cwrtaix
information will assist tha Ragional Adminiscracor/
Dirsctor iz asssssing potencial harmful incaraccicns.

Othar Chamicals - The addition of heat zay incraasa

tha affact of other chemicals in the wvacar body.

Chemical {informacion is naeded co svaluate possibla
effacts of this kind sod to proparly incerprac biologilcal
daca for thermal effscca alome.

HBydzological Informacion. This sntire sectica dsals

wvith conditions of the recaiving vacter. This (nformationm
should be required because it {s basic sicing informacion,
acdeling ilnput data and necassary for propar interpretacion
of blological daza.

Macaorological Data. This informacion should be
included wvhere anergy budger computations afe made as
part of tha 116(a) demonsctratiom. I is not intandad
that all demonatrations include this daca, Whan in
doubt the applicant should discuss this wich tha
Ragional Administrator/Dirsccor.

Qutfall Configuracion and Oparacicn. Thase aumsrical
data descridbing Che geomatry and crisuatation aof the
outfall are necessary input for all pradictive plumae
m.l.l-
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5. Plume Daca Reguirssents. This data is che rasult of

the modeling effort. Uhile the results msy be pressnced
in asny formats, thess suggescad pluma comfiguracions
yield a graphic portrayal of wherw tha hemt is going.
Thase maps 4rs necassary for making qualitacive and
quancicative ansessmants of biological changas.

3.5.4 Synthesis of All Informstiom Inco "Master" EZcosystsm Racicoals

The Master Rationales of tha demonstraciocn should summarize the
key findings iz g concise osnnar and should form & cogvincing argumsenc
chat cthe balspced, indigencus community will be protacced. The racionalas
should include a sunsary of sn "ovarzll plcture” of tha acosystam as
projscted by the six Biocis Category Rationsles, the rasource zonaa
impacted, and a summary of why the tnformacion Lo che racioualss, along
with the predictions {z the RIS Rationale, cthe saglnaesring and hydrological

daca, and cthar kay facts, suggeat hat the dalacced iodigevous communicy
will ba protected.

3.5.5 Suggested Formar for Type I1 Demcnarracien
TABLE OF CONTENTS
I. [Introducticm (Brief)

IT. Yaster Rationsle for Demcuscratios (sea Sectiom 3,.%.4 for
Conrantc)

171. Represeaataciva lmportant Species Raticusle {Sectiom 1.5.2)
IV. Biotic Category Raciomsles {(Sectiom 3,.5.l)
A. Phytoplankcos

l. Daciairm Critaris
1. Raticnale

B. Zooplaaktos

1. Dacision Critaria
2. HAacionsla

C. Habitar Tormars

l. Dacision Criceria
2, Batiocualas
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A separate table should be prepared for each generating unlt and for sll units cowbined.

Pl

1f seasonal variations occur, this should be indicated.

3 varlatfions of intake velocity with changes in ambient conditions (e.g., river Flow, tidal height, vater level) should
be noted.

A Discharge A T - Discherge temperature - Intake temperature (in many cdses, condenser AT te equivalent to discharge
A T; however, this is not the case far planta with supplemental cooling).
5 Dlecharge velocity should be provided at the point where cooling water leaves the dischatpe structure. Varistions ia

discharge velocity, with chenges in smbient cnaditians (e.g., tiver flow, tidal height, wvater Level) should be noted.
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Shellfish/Mecroinvertabrataa

1. Dacisiom Critaris
2. faciomale

Fish

l. Dacision Critaria
2. Rationals

Ochar Vertsbrate Wildlifa

l. Dacisico Cricaria
2., EBatiocoala

Brief Summary of Enginsaring and Aydrological Data and Why
the Data are Supportive of cthe Prediccions in che Above
facionalan

Dsmomstratiou Appendicas

E.

Informacicon Supporcing Mastar Extionale

Informacion Supporcing Rapressncativs lmportaat Species
Racisnala

Informacion Supporting Bioctic Categery Racionalas

Engineering and Bydrologicsl lofermatiom

l. Baselins Data (see Sectiom 4.1}

2. Discussiom of Relaciomship of the Physical Data
to the Summary Rationales snd Choice of Modals
or Other Pradiccive Msthoda

Suppactivae Reports, Documencs, and Rav Data Not From
cha Open Sciencific Liceracurs
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3.5.6 Discussion cof Why che Ragquirad Data are Necessary for Making
316(a) Datarminacions

1.5.6.1 Biological Daca.

l.

Phyroplankzon. The organisms of the phytoplankton
communicy are & principal foed scurce for zoet
moplankton aud for scme fish spacies. They may
also becoma importazt in relation to industrial
or recraational wvactar usa if blooms of certain
specias pacur, vhich can heve a variacy of dale—
cericus effacts (e.g., zlog filtars and incaka
siven, impart t&stes and ocdovs Lo wRLsr).

Many wacer bodiss, such as cha majoricy of rivers
and strasms, can be classified as ""lowv potsntial
impact &reas" for phytoplaukico, anod relacively
lizcla informaticn 1s nacessary for a Jl6(a)
deacastration. Nevertheless, wore detailed dite
may be nacsssary in soma insctances if phyto—
plankron i{s & substantial componanc of food
chains supporting the balanced indigencus popu=-
lacion or if che chermal discharge is liksly to
causa & shift towvards 3uisancea spacies. Evan

if firm predicticus cannot be made oo chs basis
of tha increasad data, thase datd say be
ascevsiry 4s a bess for cowparison with post-
operational memitoring surveys to datect long=
tars compunicy shifcs.

A. Standing Crop Estimates. Estimactes of
standing crop ars uwseful in dacermiaiag

tha importance of phytoplankzon in the
productivity of che i(mpactad body of wacar.
Producecivity Lis a principal factor in
dafining high and low impact ereas.

B. Spaciss Cowposition and Abundance. Taxonomic

information will characterize the phytoplankton
sseocisted vith the discharge srea amd will
provide baseline dati for detscting any

shifes in species cowpositiom accowpsoying
thermal discharge. A change in cowposition

is oftan ags indication chat a nuisancs
coadition aay occur sad thet che food web

of the gsystem ia beipg asltarad.
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C. Dslipestion of Euphotic Zonse. The euphotic
zone of a water column is the anppar layer

into which sufficient light penacratas co
permit photosynthesls. The comparison of
this rome co the configuratiom of the
discharge pluma will indicate how much the
thermal discharge will affect the produc—
tivity of the impacted body of wmear.

Zooplsnkron and Msroplankton. Tha zooplankron-
aaropliakton community is 4 kay supporrive

component of che aquacic systam. It 19 a primary
food gource for larvel [ish and shallfish and also
makas up a portion of cha diets of scma adulc
spacles. Magy important species of fish and wild=
life have planktcnic life stages (tarmad mero=
plankton, to diffarsutiate them from acrgacisms

which ars planktonic throughour chair wncire life
¢yele). If a hestad dischargs cills or praveots
developmant of cthe sercplanktou, fewar adulr f{ish and
shellfish will ba produced sach yesr. Estuarine
egviroumencs ara sspecially critical because of their
high productivicy aod ucllization as spawning aad
oursary sreas for spaciss with mseroplanktcnic larvae,

S5pecific types of dacts are essencial for che
following resasoua:

A. Standing Crop Estimates. Information om
standing crop balps in defining the importance

of zooplanikceom and saroplanikron in relatiocn to
the productivity of che effsccad systam. 4any
significant change la standiag crop becoming
evidear during post—operaticnsl menitoring zay
indicacta an adverse lmpact resulting {foca the
heatad discharge.

3. Species Composicion snd Abundaace. These data
vill idantify dominant caxza in the system and
provide basalins informaczion for observinmg
changes sccompanying thermal dischbarge. Any
appreciative glearacion in che composicion and
ralative abundance of the zooplankton and mero—
plankten conscituces an imbalanca {n the
communicy and indicatas possible advarse impacec.
Species dats and related thermal tolarance
informatica are slso usaful in developing thermal
lnics for the sffluent.
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¢. Seascnal Variacions. This information is
essential for asseseing impact becausa diffarent
spacies, with different thermsl tolerances,
becoae dominant at varying times of the year.
It will also show vhan che important maro-
plankters ars present in che discharge area.

D. Disl and Tidal Distribucion. Sampliog to show

dial and cidal fluctustivaos {(n depth distriby~
tico ara necasesary bscause zooplankton snd
marocplankton organisas dJsmconscrace distinct
vartical movemants vhich may be & fumcction of
boch lighe intaosicy and tidal stage. Tha
organisms are chus vulpetable to & discharge
plume 1la varying degrees at differentc cimas

of the day.

Hebitat Formers. The role of habitat formers in an

aquati¢ systam remsins unquesticnably unigua and
essential to the propagation snd well-being of £fish,
shellfish, and wildlife, Purchermora, hablcat
formars, parcticularly in cthe marice and ascuarine
anviromaencs, are & lisiced rescurcs, slow to re=
astablish, and unon=rsnevable in scms casss. Thaese
organisms are subject to damage by a discharge
plume in a aumber of ways. Eoocted squacic plaots,
including kelp, 3:ay be damaged or destrovad by
stcesfive camparatured, velocities, turbidity, or
sdlcaticon., Organimme zay be damsged or destrovad
by chlorine or othar biccides contained in 3inking
plumas that flow aloug the bottom io wintar.
Thermal discharges zay affsct che ocactural balance
af ctha bectaria and algse populations, favoring
the bacceria, This sicuation, ino turn, could
reduce oxygan levela by incraseing the smount of
decompouing macarials and could adversaely affaect
habitas formers.

The propossd studias represent i ziniaal data
bass for the svaluatioa of the applicanc’s
eligibilicy for modificatiom of chermal treatment
technology raquiremencs. The data are nscassary
for tha folloving reasona:

A. Mapping. Asrial sspping is faquired for a
detailed depiction of the spatial distcri-
buction of habicat formers in reslatioca to
the projecced and actual plume counfiguratiom.
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3. Specias Composition. Species compasitiom
informarion wvill idencify the types of

habitat forwers associscad wvith the discharge
vicinity and provide a basis for datsrmining
tharmal tolersnce lavels for selactad speciles.
Also, baselina i{nformscion on divareitby is
sessential to decermine any cowmposiziomal
shifes in apacies wich the sdditiom of hast.
Species replacemants are oftea the first
signs of an i{mpending nuisance condiziom

chat ulrinacely laads to costly comntrol and
sradicacion programs.

C. Scanding Crop Escimscas. Studies to decer=
aine ssssonal incrssses in standing crop
biomsass serve two purpasss. Firstc, a
mesasurad increase i{n bicmass (dry wight)
of primary producars over tha growing
SGASOR TRPIASAntS 3 consarvative aatimata
of mac production, which in turn represants a
general sessure of tha functicnsl well-baing
of che habitatc formars and heoce taflects
the potencial well-baing of the organisus
dapendent on thea for their succass. Veri-
ficarion of this relationship resgquires
coscomicant sempling of che habitac for
che prasence or absencs of the prinmcipal
ssgocisted spacias. A sacondary purposa
for standing crap eacimaces is to tdeatify
any accelaratad growth of ascrophyces wich
increasing cemperacures, which could laad
to cuisance condicioms.

. Identification of Thraatensd or Endangered
Spacies or Dominant Species of Fish Depend=~
ent OUpon Habitat Formers. This informacion
is usaful in assassing impact iz the csse
of advearse affaccs I[rzom hesatsd dischargs.
Potentizl indirecc advarsa impsct aighe
otherwise be overlookad.

Shellfish/Hacroinvertabrates. Functionally che macre—

invarcsbrace fauna serves man in ammerous ways. They

ars an important component of agustic food weba and
many invertabratas aras difectly important co man as
a source of high-qualicy protain and eas baic for
sport and commarcisl fishermen. They modify and
condicion aquacic subetrates and also aid i che
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breakdovn and decomposition of decricus, thus
contributing to datrictal food chaius, detrical
transporc, and pnutfient cyeling. Estusring
sysCens are particularly imporrant becsuse of
thair Righ productiviry and thair role as oursercy
areas for benthic spscies,

A thermaal disckarge may have & variaty of affaccs
on macrofiovertabrates. Aquacic iasacts hawing

41 emergent ICAfe DAY antar the atmasphara sarcly
as & rasult of artificial heating of thae watar.
The adulcs zay emerge iat2 cold air and die
because of exposurs, Secauss food izems are not

in phass, or because normal egg laying comditions
do not exisc. Larval forms of marinm inverte—
bracas nay devalop at such high mecabolic rates
chat tha survival of individusls 3ay be reduced
during settling or maturatioa. Thermal dischargas
BAY SCTESE ecosYICsus apd cause shifrs in communitcy
scructure such thac slcthough the tozal bdicmass
say not change significancly, desirable spucias
may ba replaced by lese desirable species cot
iovoalved directly iz the food chain. Tha dia=
charge of heat may cause stzatificaciom, which
may diminish dissclved oxyger in cha bottom

lever and possibly elimingce benthic fauna.

Spacific types of daca sra useful for the
following razsons:

4. Standing Crop Estimsces. Thess estimataes
ars useful in desceraining che importancs

o macroiovertebraces to che productivicy
of tha river or stream belng ispactad by
the dischargs. As previcusly discuasad,
tha produccivity of the affectad porticnm
of the system i» a kay factor in dafining
lovw and high impact aruaas.

3., GCowmupity Strycturs. The total nuaber of
spacins and cha relative abundance of
{ndividual specias (both compouents of
divaraity) in an squatic system are &
funccion of tha physical, chemical, and
biologicel charscterisctice of the syscem.
Bacause divarsicy 1s sensitive to signif-
icanc changes in che characteriacica of
the system (such as introduced heat), it
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can be an iadicator of epvrirommentsal stress.
Additionally, a readuccioun in the diversicy of
a syatam frequently results in a2 diversiom
of productiom iaco noo-useful forms,

Drife. In flowing watarw, d=ift is an important
survival sechanism for aany spacles of macroin=
vectabrates. S5ince it is a passive funccionm,
the drifting organisms are subject to lathal
temperscures occurring in a chermal plume.

Drift ia a stepvise dowvnscream phanocmsocn, and
many aquatic insects have a concomitant upatrasm
novensnt of reproducing adulzs, Tha pluma zay
thus affact populaclons boch upstresa and
downatremm from che ares vhete mortality
actually occurs.

Mapping. Mapping 19 aecessary for & decailed
rapresancation of cthe distribucicm of substrates.
This graphic informstion iy impertant im tha
dasign of sampling studies, evaluaring the
suircahilicy of the syscem for various benthie
forma.

§. Fish. The discharge cf wvaats hast can affactc fish
populacions ic many vays. The varicua daca required
ars necesssary in order to provide characterizatiom
of che indigenocus {ish communicy Por the developmsnt
of che 8IS concept, te idantify habitac utilization
by che varicus populations, aod 0 provide bassline
informacion far coumparison with post-operatiocnal
scudias.

Specific data parmmecar» are ralated tv posaibls
advarse impacts from tharmal discharge:

A.

Spscies Level. Informatiom on the spawning
habice of individugl speciess ara osscessary
for assassing impact becauss spawvning timas
may be shifced by tharaal additioma ar
habicacs may be alcared by scour or by
changes in the habitat forsar communicy.
Habitat use by any lifa stage may simtlarly
ba affectead., Migracicm is an impoTrtantc
factor to considar bacause thermal dischargas
can block upetTesm algration routas of
spawning adulrs and dowmgcresm movemerta

of mall fish. Conditicn factors are
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useful ip evalustion becausa hear addicions
aay causa & loess of condition i{n certain
specias, esspecially in wviocer vhes cheir
satabolic race is scill high Suc food supply
is low.

The incidence of dissase and parasitiss aay
incrsase with a rise in wvatar temparcaturs.
Age and growth data are helpful in comparing
affecced and noe-affecrad areas, pre= and
post=apezaticnnl condicions.

B. Communite Laval. Dats oo apecias compositiou,
relativa abundance, and principal asssociatious
vill define che dominsnr fish species at tha
sicta. Any appreciable change {p chese parsmecars
signals an imbalance in the cowsunity and say
indicste an adverse !mpact resultiog from tha
tharmal] discharge. Specles informarcion is alao
nacessary for developing thermal limics for
the affluent.

C. Mapping. MNaps are raguirsd ia ordar to reprasant
hadbicac aceas (used for spawning, migracion, ate.)
ia ralacion to the configuracicn of che discharge
pluma.

Ochar Vartabrats Wildlifa. Data will ba caquired in
relativaly few casas for this bioetic catsgory. Im
those cases vhars data is reguired, the type of data
neesdad is dacided by the applicant. The daka
salacted should bs che least mmountc of daca necessary
to complata this saceion of cthe demcmscrationm.

Represencative Impottant Specied. Making pradiccions
about "what will bappen” are difficulc without decailad

inforsation on the suvirommantal Caquirmmancy of
communitieas or ac least many populations and spaciaea.
As msncionad in saccion 1.5.2, it is oot acomomically
feasibla to study sach spacias {n graat detail at each
site. Therufore a faw speciss ars salscted for
detailed laboratory and literacture survey. Tha daca
raquizements of Tablas 4 and & (section 3.3.2.2) are
recompanded as baeing helpful zo cthosa making 3l6(a)
dacisions for the f{ollowing ressons:
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A. They allovw an astinaticn of the size of the
arsas wvhich will be axcluded for xay biclogical
fumnctions and the duraciom of che exclusion.

B. Thay provide the basis for ac lesst rough
pradictions of high cesparacurs survival, haeat
and cold shock, sud effects on repraduction
and growth,
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3.6 Typa [II Low Potantial l[epact Detarainations

If tha Regional Adminigtracor/Dirsctor datarmisas, afcer early
screaaning scudies, chat the site is oue of low potentcial impact for all
bloctic caragories, the spplicant may alscr to de a "shorz fora" dsmon—
scrcation, che "Lowv Potencial Impace Type III Demenstration.” The hasic
concept is that thoss spplicanty vhich have sitas snd proposmed facilities
whizh cbvicusly posa lictle poteanrisl threat to the balasced Lndigenous
populatica should ba required to do less axtensive (aad axpensive)
aquatic studies than othar {more poorly sited or cthervise having TJore

poctencial for adverss lapact) applicaacs.

Typa 111 demomstraticnos in ganaral are essentially aay altarna-
tive demcnstrvation 2ype agredd upon by tha applicast sad che Reglonal
Administrator/Director. The lowv Potential Impact Type II1 demonatracion
propased hara im simply m reccumended “short form" demonstratiom which
considars informatiom from egch diotic catagory. Thia easures chat no
major diocic category (3 {guored altogecher and chus ansures that both
tha ragulatoery agencies and tha applicant have examined and aadas
judgments for aseh biociec catagory, but discourages collection of
axcess or unneeded data.

After cthe prealiminsary scraaning studias aad determinacions that
all bicetic catagories are of low potancial impact, the applican:
ammasrizes thiz information {aloag wich eaginearing and hydrological
daca and any othar pertinspne informscion) in one master rationale and
submits the demcnstration to tha Reglonal Administracor/Dirsctor.

The format of the submirral should be similar to that suggestad
in section 3.5.5 except that the RIS sactiona should be dalated.



3.7 Ocher Typs III Demonstrations (Bioclogical,
Enginsaring, and Othar Dara)

Thosa applicants oot gqualifying for & Low Potential [opact demon~-
stracion and aoc desiring to do & Type 1I demonscration, may (with the
written concurrecce of che Regional Administracor/Diresccer) do & regular
Typs IIl demcastraticn. 4 Typa II1 demonstration provides for tha
submiccal of any informacion which che Begional Adminiscrator/Dirsctor
balieves may be nacessary or appropriace to facilitace evaluaticn of a
particular diseharge. Thia demcmatration alsc providas for submictal of
any addiciopal informacion which the applicanc may wish to have considarad.
Esch Type III demcnstration should consist of {nformaticn and daca
sppropriacta co cthe casa.

Datailed dafinicion of a cenarslly applicabls Type [IT demon-
scracion is noc possibla bacsuse of the range of potantially rslsvant
informarion; the devaloping scphistication of informaticn collection
and evaluation tachuiques and knowladge, and che cagse-specific ocacura
of tha demopatratios. Prior te undertaking eny Type III demoustreticn,
the applicant should consult with and obtain the advice of che Regional
AMminisrrator/Direccar regarding a proposad specific plan of scudy and
demoustration. Decisicon guidanca say also be suggestad.

I# the sita s oue of low sotential impact for mosz biotic
catsgorias and/cr thars ars othsr faecses (small sirs or voluma of
wacer impactsd, low parcaccage of cross seccion of recsiving wvataer
affected, ate.) suggaseing low potantial for aquatic impsct, tha demon—
stration may not naad co bde complatad in much acore detail thanm the Low
Poreocial Impsct demomstration outlined in secticm 3.56. For aost other
sitas, the demovstration should raflect a degree of dacsil and degres
of proof comparszbla to ths Type II demonstracion (asactiom 3.3). Wnile
Type II1 informacion may be differant in thrust and focus, prosfs should
ba geuerally as comprsbsnsive 383 in Type Il demcomstraticns and shauld
result in similar levels of sssurance of hiotie protaction.

Each irmm of informarion or deta submitted ss a part of a Tvpe
1I1 demcnscraticn should be accompanied by rationales comparablae to
thosa outlined in sections 1.5.1 and 1.5.4. The format of the
demcastration should be similar co that outlined ip section 3.5.5
szcept char the RIS seccione ahould ba delscad.
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1.8 Dacision Criceria

J.3,1 Bigtic Catagorias

Dacision critaris for sach biotic catagory are given in sectiocn
J.1. Tha Ragional Administrator/Dirsctor will compars the rationales
{(and othar data) for sach bietie cacegory with tha dacision criteria in
section 3.3 and detarmine if cha decision criceria have beso net.

1.8.2 SfSeprasentativa Important Spacies

The Ragional Administracor/Director will find the Reprasancacive
loporcant Spacies Rationals and ccher RIS ioformacion to be unsecaptabla
{f the inforastion prasantad:

1. 13 coo locompleca to allaw & clear asssssmenc; or

2. sugguests (or doas not provide a coovinciang arzumesnt
to the contrary) chat che balanced indigenous popu=~
laticn may suffer appraciabls harm because of:

A. bigh tamparacura survival Eucorl;.
B. heat or cold shock;

C. improper cemuperacuzra for groweth, developmanc,
and reproduction; or

D. the exclusion of aress and volumes of wmcer
from tha adbove functions in critical combina-
tiona of time snd space.

3.8.3 Reasourcs Zones 1A Aquatic Systems

Tha serstegies for raproductiom, growth, and survival of tha
iadigencus biota of freshvacer, estuazine, and merice ecosystems ara
keyed o spatisl and Cewporal variscions in the scructure (physical aad
chemical) of tha egviromment. This structural variation i{n tha anoviron-
manZ, a4 it relates te fhe biocCa and to usas by man, has led to tha
concept of rescurcs or "velue zones" for use in evaluating or pradiccing
che level of demage to aquacic syevcems from human sctivities. Sioce
such zones vary 1o location, size, season of utilization, aad cricicalircy
of function, their identification is also useful in planning purpcses
such as the siting of aixing zones for hsacad dischargas. Application
ef this concept involves the identification aad zappiag of rasourca
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tones and cricical functione® so that mixing zones can be sited in
aress having mfaoioum adverss lmpact oo aquacic resources. Basic precepts
nacassary to spplicacion of che resource zoaing coocept includa:

1. All discharges in cha watar body aagmeat zust be
considered.

Z. The acceptable arss of damage is ralatad co the
cescurce value of che Lzpacted area,

3. In cases vhere the affascts of the discharged wvaste
are trafnaitory, the timing of sixing zons usa 18
Talatad to amssonal ucilizatior of tha impactad
aresa.

4. The accaptable ares of demage is relaced to the
cocal zmmount of aquivalenf sres svailable in tha
vacter body segaent.

S. Areass supporting "crieical functiona” abould be
avolded (pote item 3 above).

6. Acceptable danage is related to spacias generatiom
time and/or fecundicy.

7. For a givea location, Che musaller the damaged areas
the bettar.

3.8.3.1 TIwpical Resource Value Zonas.

Tha following aonocatsd listc includes resource value zones
which should ba comsidared in cha designacion of aixing zones for
hasted discharges:

l. Spawning Sizss. HRaproduction ia obviously a
eritical funccicn in the survival of a apeciles.
Two factors of importance in designsting mixing
zonas ars the ofcen limited sras of habicar
suitable for che spevaing of a speciss and the
limited tima duriag which spswming occurs.

% A zona having a "cricicsl function" is one that provides a major coo-
tribution to primary productivity or is oma that is limited in extant
snd nacessary for the propagation and survival of a spacias.
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If che svailability of spawning sices for an impore
tant spacias ig limited in extent, than sJuch aress
eat ganarally be svoided and sheuld not be desigoated
for the disposal of wesce heat. If ir i3 tocally
izpossible to gvold such sices, chen cha use for
mixing should ba cilmed co svoid the pariod of
spawaing. Seasousl zvoldance is only fassible Lif
the affacts vf the discharge are transitory.

Food-Producing Areas. The productivity of aquatic
syscems is directly relaced o che inpucs of

organic aacter from green placts. The free=floating,
ralatively immocile microseopic plancs (phycoplanicon)
ars mhort-lived with rapid curnover caces aad thus
may wot be critical i3 ceras of mixing zomes for
hested discharges. The rooced vescular planta and
aacroalgas (macrophytas) wvhich, with suitable
substrace, grow from che shorelioe co the dapth of
the photic zone (depth to vhich 1 percant of
incidenc light panatratas) afe ralacively loag=
livad sod parfora a numbar of "eritical Sunccions”
ineluding:

A. The production and axport of vast quantitias
of organic fusl io che form of decritug=
S0BA Arfa spong Chae moet productiva plant
cosmunicies known.

B. As a result of en sbundaunca of food and
cavar, Chay satve as pursery arade for the
ismature stages of many finfish snd shell=
fish.

C. The trapping and recycling of cutrients.
D. Ths stabilization snd building of subatrate.

Included io the cazagory of feod=producing acess ars
tha warelsnds~—the intecface betvmaen terrascrial and
Aquatic savirommence-—vwhich, in addicion to tha
abovas snwmaraced funccions, sarve as {rashwctaer
recharge areaas that netsr {reshwater inputs to lakss,
rivars, and estuaries.

Becauss of the many important and critical fumetions
parformed, che wetlands and other arsas of macrophyts
production in aquatic systeas should ba svoidad when
planning and designating aixing zones for heatad
discharges.
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3. Nursary Arsas. Thass afe areas having an adbundance
of food and covar for tha growth and development
of cthe early lifs stages of zany finfish and shallfish.
Sioce the sarly life stages are the psriods of naxioum
groweh cates and naximm vulnarabilicy to predation,
che svailahiliey of sauicable nursery arsas aay he tche
liatcing factor determining the sbundanca of & sgpecies.
Thue, the zomes of frashwmcar, sstuarine, 2nd marize
econyscens identified as nursery areas hsve high
rasgurcs valusd asd should gsaerally bs svoided wvhex
designacing mixing zones.

4, Migratory Pathwavs. Included in this category are
toatss utillizsd {cr mcv==sat to and {vwm Spavnisg
grounds, fesding grouvnda, and gursery areas; thus,
the life scage Lnovolved may be asdulc, egg, larval, or
juvanila. In some casss, Thase pathways ara vary
civeumaeribad; and total blockage ¢ould rasult is
externination of a population in the watar bady
segmenc. Sioce thess pathways serve s "cricical
funccion,” chey have high rescurce value sad should bae
avoided wvhen planning the discharge of vascs hsat.

Iz situscions vhers the uwsags of pathways iy seaasonal
and che effacta of cha dischargs ara transitory,
dalatarious effects aay ba avoided by propar timiag
of disposal. In tarms of powmr plancs, thiy saascoxl
usage is imporrtant {n eveluating rhe feasibility of
sesnonal mods operacicu of cooliog devices.

4 consideracion of zocaes critical co endangered speciesn,
usage by wacarfow]l and wildlife, and shellfish beds are eddicional
rasourca values chat oust be considered vhan selscting mixing zonas
for heaated dischargea.

3.8:3:2 Machodology.

i discussed abova, discharge sitas should be selected

which will have the lassr impact or (mportanc resource zounes and
"ericical funcpioms.” The application of chis concapr ro the
selsction of aixing zoves is a stepwisa procadure i{nvolving:

= A definition of the water body segmant.
- Selsction and listing of LIS in tha wacer body segmant

and an samseracion of cheir scracegiss for propagstion
and survival.
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- Praparation of 1 map of the watar bedy segmenc showing
zonas 0of reasaurce uss, iacluding arsse supporciag "critical
funccions."

=~ Assigmment of a nmmerical value, per unit srfex, to sach
rasource usae.

= Supsrimpose predictad plimas on resourcs maps and salact
sites having lLaast adverse impact om rcesourca valuas.

1. WYacter 3ody Segment. In lakas and escuaries hgviag
discrate aad essily defipable physical boundaries,
the designatioun of the watar bady ssgmenc will ba
a straigheforward process. In large wxtar bodies
such as the Graat Liakes, open coascal sices, and
majer river syscems having no defipsble and redsocably
sized physical boundaries, the salaction of tha wmetar
body segment msy pose 4 difficult problem. Whare thay
heve basn defined, the wecer body segments detarained
by the Stats Comcinuing Plamning Procasa undar seccica
303(w) of zhe Act will apply.

The seasonal movemants of impartant specias of aquacic
1ife omuat ba considered wvhen defining a wmter hady
segment. The spawming sitas, nurssery sitas, and adult
habizac sites of mmny Zzeshwatar and marine spaciss
{exzmples include salmonids, shrimps, crabs, spot,
croakar, floundar, white bass, wvalleya, etc.) 2ay

ba wvidaly esparsted and include phywically differanc
wizar hodies. Seemiogly slight impaccta in the diffatent
araas usad by such species may resulc in efifects

which, 1if considered c¢umulacivaly, would be incolersbls.
To sveoid the potencislly disascrous consequencas

of piscemssl consideracica aof advarsas impaccs, the
wactar bedy definitioc should be sufficienc to considar
potantial impacts throughout ctha conciguous range of
populations of importaat specias.

2. Representative Izportant Species. Ia general, this
should iaclude all specias aod communicias of

spacles that sre cricical to the {uneticuing and che
productivity of tha aquatic syntem defined by the
vataf body segaenc. Specifically included are
spacies or copmmnities vhich aze:

- Cowmavcislly and/or recresacionally valuabla.

= Thrautened or sndangered.
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= Primary producers—particularly those communities
supporzing telativaly long~lived, fixed-location
spacies chat perform oulciple sarvices (form and
stabilize habitar, produce organic mattar, provida
caovar) .,

- Nacessacy (e.g., 1o the food chain) far the well-
baing of specias dacsrmined ian 1l and 2 sbove.
Iocluded here are tha scavangars ind decomposacs
erizical co the breakdown and utilization of
organic satter.

3. Map Presparation. Haps of the wacer hody segment
fhould, as & oinimum, includa dapth comtours, adjacent

wetlands, cributarias and, {n escuarina sicuacions,

the average salinity gradiezt and selinicy sctracificaction
should bda visually expressad in cross section. Raesourcs
zonas and arsas performing "crizical functions” should
be superimpossd on :ha sana ar on a similarly scaled
map. To svoid ovarlsppiag detail, it may somacizmas be
desirahle to prapars saparace 2aps for selectasd

fpecies.

L. Asai at of Values. Once the resourca fonad and
zonas supportiag "cricical funccions" hsve baesn
idencified and mapped, then values par unic sraea
can ba apaigned. If cthe affaces cf the discharge
ara cransicory and che usme of the resource zcna i3
seasonal, cthe values may cbaange throughout the wear.
If che mome supporzing a "crizical funccion” is
limited ia extent and {3 a fupctiom which limits
the sbundance and/cr survivael ¢f e species. then
that zons should be given a value of t(nfinicy and
thus excluded from mixing zone use. Other zonas may
be assigned valuay according to chair arsa azd thaeir
importance in maintaining different speciea.

3.8.4 "™aster™ Aaticoale, Demonstrarion 48 a Whele

The Lsgioual Adwinistrator/Director will fiad the demonstration
succaasful if:

1.

2.

It 12 foumd to be acceptable in all of the cousidaracions
outlinad in eteps 20=25 of che decision train (sesection
3.3.2).

There i{s» no comvincing evidencs that chara vill be damage
to the balanced, indigencus commuaity, or compunity cowe
ponenca, rasulcing in such phencsens as thosa ildemtifiad
in the definicion of appracisbls hamm.
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Racaiving water temperaturas cutsgide soy (Stata escab=
lished) mixing zozs will act ba {n axcess of tha upper
cemperatura limirs for survival, growth, and raproductionm,
as applicable, of any 215 occurring in the raceiving wacer.

Tas raceiving waters are not of such quality chat in
tha absence of the propesed thermal discharge azcmsaive
growths of nulsance organisms would caka 2lacs.

A zone of passags will not be impairsd to the extsat
that it will not provide for the normsl movement of
populations of RIS, dominant species of fish, and
aconomically (commarcial or racreacional) species of
fish, shellfish, apd wildlifs.

ne adverse iapdct on threatenad or

]
peciss.

There will b
eudangazed =

Thare vill be no destruction of unique or rare habizac
vithout a4 dacalled and convincing justificaciocs of why
tha desacruction shoyld noc comstituta 4 basis for dental.

The spplicant’s raticneles present convisciog Jusmarisd
axplaining why tha plancad use of biocides such aa
chlorine will not resulr {n appreciable hara to the
balanced indigenous population.
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1.9 Hoo-Predictive Demcnstrations (Type I,
Absence of Prior Appruciable Harm)

All of tha demcustrations doas for NRC undar the Msmorandum of
Uederstanding are ptadictiva. Tharafors, che pradictive sactioms of
chis doeymenc were completsd firsgt. Tha EPA and othar agenciss may
dacide co mount a saparate affort to revise this section at a latar
date. In the meantims, wost of the requiremeats of sectiom 3.2
(Dacision Train), 1.3 (Esrly Scrasning Procaedures), 3.5 (Type II).
eand J.5=1.8, are applicable for datarmining lack of appreciabla harm
(Typa I demonscracions). The primary language which is inappropriata
and sheuld be delated ia the language on predictive facrors, predictive
models, and Raprasentative Important Specises (saccions J.5.2, parts of
ochar ssctions, and sactiom 3.8.2).
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4.0  Definitions and Concepts

The definitions and descriptions in this section pertain to a
number of terms and concepts which are pivotal to the development and
evaluation of 316(a) studies. These are developed for a general
case to aid the Regional Administrator/Director in delineating a set
of working definitions and concise endpoints requisite to a satisfactory
demonstration for a given discharge.

Adverse Environmental Impact

Adverse aquatic environmental impacts occur whenever there will be
damage as a result of thermal discharges. The critical question is the
magnitude of any adverse impact.

The magnitude of an adverse impact should be estimated both in terms
of short term and long term iumpact with reference to the following factors:

(1) Absolute damage (# of fish or percentage of larvac
thermally impacted on a monthly or yearly basis);

(2) Percentage damage (% of fish or larvae in existing
populations which will be thermally impacted,
respectively);

(3} Absolute and percentage damage to any endangered species:

(4) Absolute and percentage damage to any critical aquatic
organism

(5) Absolute and percentage damage to commercially valuable
and/or sport fisheries yield; or

(6) Whether the impact would endanger (jeopardize} the
protection and propagation of a balanced population of
shellfish and fish in and on the body of water to which
the cooling water is discharged (long term impact).

Aquatic Macroinvertabrate
Aquatic macroinvertabrates are those invertabrates that are

large enough to be retained by a U.S. Standard No. 30 sieve (0.595-mm
openings) and generally can be seen by the unaided eye.
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Area of Potential Damage
The area of potential damage for RIS is defined as that area
of the thermal plume enclosed by the isotherm which coincides with the
appropriate (designated by the Regional Administrator/Director) water

quality criteria for that particular RIS. This area can be determined
from the plume rose data specified in section 3.5.3.

alanced, Indigenous Community

The term "balanced, indigenous community" as defined here is
consistent with the term "balanced, indigenous population" in section
316(a) of the Federal Water Pollution Control Act and 40 CFR section 122.9.
A balanced, indigenous community consists of desirable species of fish,
shelifish, and wildlife, including the biota at other trophic levels
which are necessary as a part of the food chain or otherwise ecologically
important to the maintenance of the community. In keeping with the
objective of the Act, the community should be consistent with the restora-
tion and maintenance of the biological integrity of the water. (See
section 101(a).) However, it may also include species not historically
native to the area which:

1. Result from major modifications to the water body
Eirn oundments) or to the contiguous land area
deforestation attributable to urban or agricultural
development) which cannot reasonably be prevented,
removed, or altered.

2. Result from management intent, such as deliberate intro-
duction in connection with a wildlife management program.

3. Are species or communities whose value is primarily
scientific or aesthetic.

For purposes of a 316(a) demonstration, distribution and composition of
the indigenous population should be defined in terms of the population

which would be impacted by the thermal discharge caused by the alternative
effluent limitation proposed under 316(a). A determination of the

indigenous population should take into account all impacts on the population
except the thermal discharge. then, the discrete impact of the thermal
discharge on the indigenous population may be estimated in the course of

a 316(a) demonstration. In order to determine the indigenous population
which will be subject to a thermal discharge under an alternative 316(a)
effluent limitation, it is necessary to account for all non-thermal impacts
on the population such as industrial pollution, commercial fishing, and the
entrapment and entrainment effects of any withdrawal of cooling water through
intake structures under the alternative 316(a) effluent limitation. The above
considerations will then make it possible to estimate the true impact of

the thermal discharge on the population.
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3alsnced, Indigencus Populaction (31P)

Yor the purposes of 316(a) demonscraticos, the tarm "balancad,
indigenous populacion”’ is synoaymous vwith tha term "balancad, indigenous
community" g8 defined sbove.

Communicy

A community in genaral 18 any asaemblage of populaticns living
in a prescribad ares or phyaicsal babicat; {t {s an orgaoized unic o tha
axcenc that it has charactaristics sddictional to ics individual and
populaction comaponents, and functions a# & unitc through coupled zerabolic
crapaformations.

Cricical funccion Zonua

A zone cthat provides a major coatridbutiom to primary productivity
of 18 cna that is limitad in axzant and necassary for tha propagation and
survival of a spacias,

Dirsccor

The Director of tha Scate NPDES permit program in those 5Catas
vhich have bean dalagated the program by EPA.

Discharge Vicigicy

The "discharge viciniry”' is chat sres described by a radius
chac is 1.5 times ths maxioum discance f{rom point of discharge to
within 1°C of smbient. The area of tha discharge vicinity is based
an & 310-50% vartacion in che pradictive tharmal plumas modeling.

Dominant acien

Domipant species avrs dafined as any specias repressating fivs
parcent of che total oumber of organisms in the ssaple collectsd accordiog
to recommendad sswpling procaduraes.

Estuary

Ap sstuary is defined as a semi-enclosad coaszal body of wvatar
which has a free comnaction with tha open sam; it is thus strongly
affacced by cidal accicom, and withis ic ses water is mixed (and usually
measurably diiuted) wizh frash water from land drainage. It may be
difficule ro pracisaly delineata che boundary of esztuarine aod river
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habitats in the upper raschesz of & fresh wvater viver discharging into
marine wmters, The incerface 19 ganarally a dvmamic antity varying

daily and sessoaslly in geographical location. In such casas, datermins-
tion of habicac boundaries should be established by murual agrasment cu

a cade=by=case bagis. Where boundary detarminsciom is not clearly
sstablished, both estuary and viver habitst biological survey raquirsmsccs
should be sacisfiad in s combined deceraination for emvirommencal

affacts and best svailable tachnology for mipimizing advarse impact.

Far FPiald Effect

A far filald effact is any partyrbacion of the aquatic scowvscem
outside of the primary scudy arss that {2 attriburable to, or could bae
expacted, from ths tbarmal discharge (caking into account Che ilntersction
of tha tharmal componant with ocher pollucancs).

Far Field Study Ares (FTSA)

Tha far f{eld sctudy arsa is that portiom 3f rche racaiving
watar hody, axclusiva of che primary study arex, in vhich impaccs of
the thermal discharge and fca iataracticn with ocher pollucants aras
likely cto occur. Tha dres shall include:

1. The zonss vhere the hadbitats ars comparabla to
thosa exiscing {n che prizary etudy sras, and

2. ‘Tha zones {nhabited by populations of organisms
that may sncountar ths thermal effluenc during
their life history.

The actugl boundary of the far field study aras should be agraed
upon by the Raglomal Adminiscracst/Dirsccor.

Habicat Formers

Habicat formers ars smy assamblage of plants snd/or snizals
charsctarizad by a ralsatively sesaila lifs stage wvith aggragaced
discribuction and functioniag as:

1. A living and/or formarly living subatrats for
the attachment of spibioca;

2. Eicther & direct or indirset food source for the
produccion of shaellfish, fish, and wildlifs;
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3, A blological maechapism for che scabilizsciom and
modification of sedimencs and contribucing to
the developmant of soil;

&. A nutriaat cycliog path or trap; or

S. Spacific sicas for spawning and providing nursery,
fasding, and covar arsas for fish and shellfish.

Mgcroinvartebracas

For this documant, the term "zacrolovercabrzaces" may ba
considared synouymous with "aquatic macroiovertebraces" as defined
above.

Haroplankton

For the purposss of this document, mercplankton are defined as
plankronic life scages (often egge or larvse) of fish or iovercebratas.

Migraats

Migrants sre nooplanktonic organisms that ars not psrasneant
residents of the asrwa but pass through the discharge zone and vatar
gonciguous to it. IExampler ipclude the upstresm migracion ¢f spsvning
salacn and subsequant dovnstresa ugigration of the juvenile forms, or
orgacisms char inhabit an area only at certain times for feeding or
reaproduction purposas.

Nuisance Spacias

Any aizpebial, plant or animal species wvhich indicaces n hazard
co acological balance or human hesleh and welfare that is nat caturally
s domipant fexturs of che indigencus community way ba considerad a
guisance fpecies.

Muisance speciss of phytoplankton include thosa algse taxa
vhich im high concentration are imown ¢to produca toxie, foul tasting,
or odorifervus cowmpounds to a degree thac tha quality of water is
impaired.

Other Vartebrate Wildlife

The term "other vsrtabrate vildlife" includes wildlife which
ars vartebracas (i.e., ducks, jesse, manacaas, atc.) but oot fish.
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Physoplankton

Plant wicrocrganisms such as cartaian algse, living uvogctached
in the wmtar.

Organisms of relatively mmall size, moscly microscopic, that
eithar hava relacively mall powers of locomotion or drift in thae
vacars subjecc to the action of weves and currents.

Primary Sctudy Arves

The primazy scudy area {» thq sotire geographic area bounded
annually by the locus of the 2°C above smbient surface isotherms
{dstermined in saection 3.5.3.3) am thease isoctharms are distribuced
throughout an anoual paried. Tha referencs gmbient temperacturs shall
ba racordad at a loecatiom agreed upon by tha Regional Administcracor/
Dirsctor.

Principal Macrobenthic Species

Prigcipal macrobanthic specias ara thoss dominane ascroine
vartebrates and plants attached or rasting on tha bottom or living
in borttom sedipanta. Exmmples Iinclude, but are not limited to.
crustacsans, sollusiks, polycbaates, certaisn macroalgas, rooted
sacrophytes, and coral.

Ragional Adminiserstor (Dirsctor)

This term rsfers co cthe Regionsl Adminiscrscor of tha U.5.
EPA except that iz thoes Ststas vhich bsve besn delsgaced che NPDES
parmit program, the tars rafers co the Director of the State NPDES
pearmikt program.

T ve artsnt Speciee 5

Raprasantativae, important spacias are those speciss which
ara: reprassatative, in tarms of cthair biological requiramencs, of
& balanced, indigenous community of shellfish, fish, and wildlife
ta the body of water into vhich the discharge is made. Spacifically
included are those apeciss wvhich ara:
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1. Cosmercially or racreationally valuable (i.s.,
wichin the top ten spacies landed=wby dollar
value);

2. Threatenad ot endaggered;

3. Cricical to the structure and function of the
scological system (e.§., habitac formers);

4. Porentially capable af bscoaing localized
gulsanee spacias;

5. Necessary in the food chain for the wall-bsing
of species datarained in l=4; or

&. ERaprassntative of che thermal requiremants of
izporcanc species bHut vhich themgalves may oot
be importanc.

Shallfish

All mollusks and crustsceans (such as» ovstcers, clams, shrimp,
crayfish, and crabs) which, in cha coursa of their life cyela, con-
stituta important components of che benthie, plackeonie, of nektoalc
fauna in fresh and salt wacer.

Threatensd or Endangered Species

A threatensd or sadangarsd species is any planc or animal
that has been datereinad by tha Secrstary of Commerce or tha
Secrstary of the I[aterior to ba g chreatened or sndangered specias
pursuanot to the Eadangared Spacies Act of 1973, an smanded.

Hater Bodv Sagmant

A wter body segmant L5 & portion of a basin the surface
wecars of wvhich have common hydrologic charsctariscicas (ar flow
regulation pattarns); common natural physical, chsmical, and
biological processes, aud vhich hava common rsactions to sxternsl
SCTASS, &.f., discharge of pollutants. Whers they have been dafined,
the wtsr body segmenta detarmined by tha Stacs Continuing Plaoning
Process under saction 303(e) of the Federal Watsr Pollutiom Cometrol
Act mpply.

Zgoplagiton

Animal microorganisms living unattsched in wvater. Thay
include saall cruscaces such as daphnias and cyclops, and single=
cellnd animaly such as protozoa, ate.



