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1. Introduction 

The United Statf:S Nuclear Regulatory Commission {NRC} iSSu<:!d Draft S~Jpp!ement 38 
to the Gc;:ne1·ic Environmental lmpact Staterr;ent (DSE!S) regardln9 units 2 and 3 of 
the Entergy Indian Point ge:nerat;ng facilities iOG3ted 1n Buct>anan, NY. These w11ts 
USe once¥throug:h CUCiit'H'J teChtl<l·iOg)' Which rt!:>WII:s in a dischar<;~e of heated W<Jtel· to 
ttle adjac~Snt !iutJson River. 

Applied Science Associates, 1nc.. (ASA) was contracted to review the DSEIS with a 
focus on the thermal discharge issues discussed. ASA nas extensive experi•Elm:e In 
both the: cev.;lopment and appllo::atioo or computer models that sitnlJiate the hydro" 
and thermo-dynamics of cooling water discharges mto surface waters such as river!'., 
lakes and estuaries. The models have been extensively n::viewed m the professional 
Hteratllre and well received by regulator)' agencies at bot!·! tt1e stattl and redera! 
level, 

The specific: ~cticms of the. DSEt5 that were round relevant during the review by ASA 
included the following: 

Volurne 1; 
The Hydrooynarni.cs atld Flow Characteristics of Section 2.2.5. t Th<; Huds-on 
River Estuary (pa<Je 2·3S, lines 5~42; page 2-36, lines 1.·3) 
Sectlon 4. 1.4..3 Thermal Studies and Conclus!ons (page 4·25, lines 38-45; 
page 4·26, lines 1·3) 
Section 4.1.4.5 NHC Staff J.'l,£sessment of Tl'l!lrmallmpacts (page 4·27, lines 
14-30) 

Volum£> 2~ 
Section 43,3 Thermi:lllnw.acts of B;o!or;w:;al As.sessrnenlln Appendix E {pag!S 
E-99, Hnes 21-.26) 

The comments 011 these sections ar~ ni!lated to two n-,ajor issues: (1) a basic 
misvnde~'St.anding of the tk1.ol processes In the Hudson River <Jdj<Jcent to the lnrli<:m 
Paint F<Jcility;. artd (2) an error in the app:Jication of the CORI>HX model and 
misinterpretation of tr1e rnode! results. Each section is !:lis-cussed below in terms of;; 
specirlc comment, iaentiflcrltlon of r:tm change in the secuon sought and a :;ummmy 
of the basis for the c.hange, 

2. Draft SEIS! The Hydrodynamics and Flow 
Characteristics of Section 2.2.5.1 The Hudson River 
Estuary (page 2-35. lines 5-42; page 2-36, lines 1-3) 

Appendix A 

Tr1e draft SEIS contains very Utt!e infcnnation abmJt tidal conditions In t1·1e Huds~Jn 40-rrrr -AE 
ASA Comment on Draft SEIS Section } 

River except for mefltian of 
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"Hydrodynamics and flow dMracteristics are control!e.crl by· a comp:e)( 
serie<x olmter.actl.:1ns that lndude ... the influena: of tides and currents 
B1 downstream portions of the rNer ... " (page 2-35, !lnes 8·1.1} 

•rhe typical tidal excl.lrslon ln the low'i:!r l-ludson R.iver is generally 3 to 
6 mi (S to 10 km), tn1t can extend up to ll mi ( 19 km) up-stream·' 
(~><1ge 2·35; lir"!I?·S 3S·36). 

The ·1mportam:e of tidal processes on the location and exleni: of the thermal plume 
c:an:1ot be uru:J<"re.s.tomated since these processes defined the controiHng canditlom; 
under which the New York State Depart:ment of Er:v11·onmer.till Conservation 
(NYSDEC) required Lawler Natusk't Md Skelly' Engineers {LMS) to pettorm CORMIX 
mo-deling for the .applicant:. This i'!1odt:ling was reported ir. CHGEC et <>!., (1999), 

NYSDEC required an assumption of a tidal condition defined as near slack 'Nater 
(speclficllll)' the lowest w~" percenWe current d~Jring the tlood tide) llt mean~!ow 
water, considered by NYSOEC to be the most cnnservative cor>ditson for therma: 
di-,pen;ion. Muwever, ne;~r tlie Indian Poit1t site, slack water cond!Uon-, occur l'l<:'.M 
rnid tide and not at mean low water. Thw; the comlltion imposed by NYSDEC as 
environmental forci:ng is not pc:<5Sible for this site, 

ASA Suggested Change to Draft SEIS Section 
The following paragraphs ere suggested for insertion to ttle drMt SEIS at r.mg~e 2-35 
before lifHl 26, 

Tides in th<! Hw::lson River exhibit a complex relat>onshlp betw~n th·e 
tiaa:i elevation at<d the tidal cl.lrnmts. Sh;mberg and ~1ellweger {2006) 
note that at ttle Battety, essentially the rnoulh of tlie H uoson R1ver dt 
the J>outr1ern tip of Manhatt.:~n lst<>nct, maxnnum fl·oo<i ~urrents occur <lt 
the same t1me fiS high tide and maximum enb currents occur the same 
time a-.. low tide, At. the George Washtngton Brictg<:, they note that 
that: tr1e maximum flood occurs 30 min~.Jtes before high tide and 
mi9ximum ebb occurs 30 minutes before low tide. ihe slack water 
concHtior; occurs <:loser to high and low waters only at Albany. 

Measurements ti:lken along the entire Hudson River by Schureman 
( 1934) confirm thi9t rnaximl.lm floods occur 15 rninutes before high 
tide, while the m<~ximum ebb t>ewrs 45 minutes tlefore low ti<:Je and 
th<~ sla.;k water· oo::csrs closer to the mid-tide at Peekski!O, the closest 
st<>tlOi1 to the Ir.dian Point fi3cility. The rNson for the variation m the 
pha,;lng between w~ter level aM currents is due to the fact th;>t the 
tidal wave i5 considered a progressive w,ove ot the Battery, a standing 
wave ln Albany, wlth a combination of the wave types along Hte River 
between t~1e Battery and Alt>any. 

Basis for Suggested Change to Draft SE/S Section 
Ttdal processes in true Hudson H1ver ad.iC~cent to the Indian Point far.:llity are cntlcal to 
the <lCC!Jrate understilntiing of tMe strength {temperature mcrease over ambient 
conditions) and extent or the tliei·mal plume. .A conditiorl which never occurs in tMe. 
River at the site is not represe~•tative c.•f even a worst C<lSe extreme scenar1o. The 
;wpropriate extn:!me sc:enario must rely on conditions thet cen actually occwr. ASA 
conducted ?.n independe!nt rev1ew (Swan5on, 2008) of tM information descr;bing the 
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tides ln the H•.;dsor' River and found a consistent e>:planatlon of the tidal cor,diti0!1S. 
The following paragri3ph explains why the tidal tol'lcitwns in the Hudson River occur 
as they d'o ancl the n<!latior.,ship between tidal elevation aM tidal velocit't'. 

The reason ftn- the variation i:r1 the p!1asing between water level and currents is tltle 
to the fact that the tides are considered a progressive I'I<Jve Bt th£> Battery, a 
standing wave 111 AllntMY, wit!l v<wi<;tion along the River. In ti1e t:::ase of progressive 
tidal ~-.raves, the tides <md currents <>re in phase, with maximum fiood cvrrents 
occurring d<Jring hi9h t;de and maxlrnum ebb <:vrrents o<:'curring during 1·0'<'1 tide. 
Standing tidal wcves carl be considered to be composeD <1! two rmgressive tidBI 
w<:~.ves with tt·1e :;arne period, but traveling ir; opposite .:l!rections. The primary wave 
that enters the estuary (H!..ldson River) from tht! open iKE!an aM the secondary 
wave., caused by the reflection of the prirna•·y >'\lillie <Jt the hea:(! of the estuary or ilt a 
dam. comtJine together to form a standing w<we. in the case of" standing tidal 
wa:ve, the tides em:! currents are Ollt of phase by about. 3 hours, w1th slack currents 
occurring close to 1·11gh and low uaes. The friction, tross·se<:tl<;na! geometry, and 
wa.ve, ref!ectmn intlllen.re whetM<2'f prc<;Jn'':!\Sil.'e or stan,u~··g tidal waves <tre fonned in 
estlJaries. 

Although o.ot typical, the tidal characteristics of tM Hwdson River are not unique. 
M?Jny estuaries. have similar n1nditlons. For· instance, in the eastern end of the 
centrill San Fra'lcis·w Bay, tM tides are standing waves due to reflection from ttne 
shore. The tides In San Pablo Bay, north of central San Francisco Bay, are neBr!y 
progressive witl1 a J0-45 minute J:Jtlase difference t1~:tweem the tides and <:urrents 
{Ci'mng atJd CasulH, 1993), Wor.~ ( 1.993} :>howed that the tides ancl nlrtet">ts at th(' 
Fire lslar.d lnlet in ttn! New York Sight at U1e entnmce r.o Great St•\.lt!l Bay on Long 
lsland are cut of phase by 40 mlnutt~, indicating a near progress.lve wave pattern, 
Wong's rnode!ing results showed the pl;ase <liff.erem::e between tioes and t:wrrents 
inside Great Sout!i Bay to t:m 2.75 hours, with the wave charactens;ti<:.'> ct1i'lng.ing 
from a progresS1v~ W<JVC;) m For~: h•land lnlet to a standing wave m Great South Bay. 
In the Hudson RNer, the tidal wave is progressive near the Battery and ct1ange;. to 
st<:mding in Albany, due to the refleo:.t1on at the dam at 1hl)l (81urnberg and 
Hellweger, J006), 

3. Draft SEIS: Section 4.1 .4.3 Thermal Studies and 
Conclusions (page 4~25, lines 38-45; page 4-26. lines 1-3) 

ASA Comment on Draft SE/S Section 
Tl1e draft SclS section discusses the tnermal studies with s.pec.iflc n;:ference to the 
1T1ode.ling studies presente:d In CHGEC et aL, (1999)~ A desuipti<:m of t1·1e rnod·els 
used and the results otli:aineci are s:ummari.zecl in thi:s sectJOfL The draft SEJS 
conclud.t'!S: 

These n!sults suggest th<~t the 4 degrees F (2 degrees C) latetdl extent 
and cross-sectional criteria may sometimes be e;.;ceeded at IP2 and 
IP:.l. Exceedences genera!iy occurred un<l<:r scenarios that the 
applicants hidicated mi:ly be considered quite wnsetvative {max; mum 
operation of tl1ree ele(.trlcal .generation facilities simultaneously for 
long periods of time, tid.al conditions pt0!1"10ting max1mum thermal 
lrnpilcts, atypical river flows). The steacty~state assumptions of 
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CORMTX are al:>t) important b!?Cause, aiUwugh the modeled flow 
c.onditior.s in the Hutisor~ River would adtJclli oc<:.tJr for \.mly a short 
period of time when si<Jd<: wate1· coliditions are replaced by ticlal 
flooding, COM~ IX ;,ssun1es ttl is condition has been cantlnuous over a 
iong period of t.me. CHGEC et ai. (l.999) found that thiS assumption 
Cill''l resuit in an overestimate of the crosos-r!ver e~tn:mt of the plume 
centerline. {page 4· 25, Jines 38--45; page 4-26, lines 1·3). 

The application of the CORM! X model was sufficiently flawed to 1rwalidate restj~ts 
obtained frorn its use. A close inspection of the modeling present2ltion in the CHGEC 
et al., (1999) would deady show that the supplementary work usin9 the CORMTX 3.2 
moc!el does more than over-estimate the cross-river extent of the plume, i.e.,. it was 
incorrectly applied end its results Fn<.:orretUy interpreted. 

ASA Suggested Change to Draft SE/S Section 
The atlove paragraph should be mo.dified to read as rullows: 

These results suggest that the 4 degrees F {2 degrees C} lateral extent 
and cross·section81 criteria rnay so.rnet1mes lJ.e exceeded at IP2 af!d 
IP::3. t)tCef!dences ger.0raUy occurred urtd<:-r scer,;;ri<".S that. the 
appllcants inclicr.:ted am too .conser.•,'ltive (maximum operation cfthree 
electrical generatiofl facilities sim;;ltaneously fer long periods of time, 
atypical river flows). The steady-state <JssurJ1ptions af CORt-·llx are 
critically important because the modeled flow condttlons ·In the Hu<lson 
River would not actu<~I!V ot:twr. Therefore, the results presented for the 
s;.;:pplem<mtary modeUng and reporteo in CHGEC et al. (1999) provide 
no reasonable basis for estimating the Cfos.s·r1ver extent. of the plume 
centeriine, · 

Basis for Suggested Change to Draft SEIS Section 
As is noted br' the draft SEtS tt•e steadr· state CORI'11X model runs provide results 
Utlder tl'l!l as~;umptlon that the slack water comjit;on h::lsts mdefinltely {or at least 
long enougl~ for the the-rmai plume to extend acrnss most of the river). In fact slac:l< 
water conditiom> lil<e!y !<1st tor on!y 15 mirn>tes total!y invalidating the CORM!X 
results. This short time period for !'>l<lrk Wi3tflr conditions, or more precise!}' the JOt" 
per<:elil'ile of wrrents -surToundlng ~lack water, c.an be determi:;;ed t..l:>irlg tl1e Tides 
and Currents software (Nobe!tec, 2001} based on NOAA tidal data. Details of the 
/lnaiysis (;an b~ found on Swanson {:ZOOS). 

The CORMD< model: was used try l.NS to est~mate the <i!)<;t~:nt of the tnemw't plume 
relative to tl1e wldtl'J of the HwdsQn Rfwr, Since tile CORM!X rnodel !s steady state lt 
cannot accept time v;;r;ring current spet)dS as input, It assumes thet whBtever· 
current is used that it is constant mter time, The l.MS results using the NYSDEC 
req,>ked tidi'J! c:ondltions indk;3ted that essentially the entire width {99- t.Q{l<>;;,) of the 
Hudson River would e:.:ceed 4°F under the tour summer rnonths, June through 
September, f110deled. The CORMIX results- prese11ted by U~S w~J!d not provide 
io(onnatinn on the t1rne for the plume to tnn<el from the dischar(Hl across the river 
based on thti CORMIX version used {3.2}. This informatron !s critical since the plume 
wi!i ermounter s:1gnlf!Ct!l1tly changing t1da! currents in the nver if it !:ake.s an 
appreciable amount cf trme t<:~ cross the river, 
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To determine the plume trave! time, l.Jpdated CORN IX runs w<Jre mt~de using 
CORI'-ilX··G! Versi·Of1 4.1G, a newer version, tJsing the sam~ input parameters u5ed by 
Lt1S ar:d documented in Swanson (2008). 'Tt-:e lipdated COR!>UX simulatir.ms 
matchM the LMS simulations afid predided that the plume would occupy the whole 
wldt!1 of the river, but only if tf!e :tO''" percent~){~ floo·d ctlrrent ~peed of 0.29 fps 
{!J.088 mls) were to 1ast fo1· 2, 93 hours, which 1s ttm travel time :of t:he plum<! across 
the rlver. Hr.Jwever the iOu' percentile cunent speed !asts Jess than 15 mirHJt<?s as 
the fiood t1de starts from slack '<'>'<Iter, Wt1at wW <Jctllaili' occur is tl'lilt whHe the 
plume is trav~ling iiC:toss tht:: nver it wm encounter im:noas;ng c!Jrr<mts ;;~s the iloo-d 
ride increases. The steadi' state assumption or- 0.29 fps (0.088 m/s) consu,nt flood 
ctlrtent speM used in the CORM IX model grO:<;sly 0\lerestm<ates the cros!H'iver travel 
distance of the plume and hence is totally t:nrepresentat1ve of actual conciitions in 
the river·. 

The use of the steady state mOd£>! cannot be usee >'<'1chout analysis of the plume 
t;avel time tJ) determine the applicability of the model far this SP~Klfic purpose. f<S 

the tr<1ve1 tnne is significant relativE; 1:0 tt1e dumtmn of the 11ood tide then the 
mod€ding resLJits described In the draft SEIS should not be used, 

4. Draft SEIS: Section 4 .. 1.4.5 NRC Staff Assessment of 
The:rmat Impacts (page 4·27~ lines 14"30) 

ASA Comment on Draft SEtS Section 
The NRC staff asse:ssment of >tl<ll·mal impacts concludes: 

in the abo;ence of the thermal study proposed by NYSDEC {or an 
<llternative proposed by Er1tergy <111\J acr.;oept<:!<l by NYSOEC), ex:lsting 
inf>:.>rmation must be used to cir.termine the appmpriate thermal impact 
!evel to sensitllte lofestages of important aquatic spec.1es. Since 
NYSDEC modeling 111 the FETS {NYSDEC 2.00.3a) lnCHCotes that 
disch;:wges fmm JP2 an(! IP3 cou.ld raise water ten-;per:atl.lres to a level 
greater than that permitted trf water Quality criteria th<:~t are a 
compMent of existirJg NYSOEC permits, the st;;;ff must conclude that 
adve.rse Impacts are possible. The NRC staff, after e review of 
<JV.i.lil<lble mformatior:< or:, aquati-c:: llfi? in the Hud~M River E!ltmll"y, did 
not find evldent:!'l of adverse effects on aquatic life that: are dearly 
not!ceabie and sufficient to destabilize irnport:ant attributes o~ -3n 
aquatic resource {ti'lf.: criteria for a LARGE fimJjno).. In ttte absem:e of 
specific studies, ilncl in the abseno2 of effE~t:ts sufficient to make a 
determ!natlcn of'~ LARGE. Impacts, the NRC st<Jft' concludes that 
thermal impacts from 1P2 and !P3 cowld tliws range from SMALl to 
MODERATE d<,;penoin<;l on t.he extent and magrf1t:ude of' the: therrna! 
plume, the sensitivity of vanovs aquatic spedes and llfestages; likely to 
encounter the thermal pit:rne, and the probability of an encounter 
occumn9 th<lt could result In 1ethal or subiethal effects.. Addlhonai 
thermal st\Jd:es.--·as pmp·rJse.d by NYSDEC and Entergy·-wi!l generate 
data thet CO<J!do rurther ref:ne or· modify this impact levei. f'or the 
puq;oses of this tiraft 5E!S. the NRC s.taff cMdw:!es that lmp.t~cts could 
n:lm;e from St•·1All to MODERATE. {page 4·27, lines 14·30} 
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NRC argues that existing mformation mll.st be usM even t:rmug~1 lt was pomt!!d out 
(Swanson, 2.(}08) that the t~,!:'t'miil mooellng pN>.viously performed was fla:,.ved bcsed 
oli two premis.es·. 1) trH~ hypothet~c.al conditions chosen by NYSDEC for modeling 
(slack water at low tide) never exlst in the Hudson River at the IP site; and 2) the 
durati<.:m of the si<Jck Wilter condition assumed in the previous CORMlX modelmg .st 
the site is corrmietecy in<:orrect {;;:is dnser to 15 mmutes, not the almost 3 nours 
presented). The m.:xle!ing results pr<:'sented are erroneovs and therefore cannot be 
used to draw Eny c:onci<Jsions, spedf:callv that adverse impacts are possible, 

In addition, NRC cites the NYSDEC contention (NYSOEC, 2003) that the modeHng 
shows that discharges fro1n IP2 and 1P3 could raise water temp<lra'tures to a level 
greater th.::tn thai: permitted by water quality criterm. ASA conducted an independent 
;~v;ew of the hi,;toric thermal -il5:Sessn;ent,; (Sw;'!!)Son, 2008) and four1d that t~1e 
suppl.ement<~! modeling presented ln <:HGEC et a:l. (1999) is fundamentally f1awed for 
the rea:sMs stated in the previous par.agraprJ and !s therefore no reasonable bas1s for 
suggesting tl'1t~rmal non-compliance bilsed on this modeli.ng, Althowgh the modelmg 
may predict thermal non-o.;-,mpllilrtCB, the crlt;cal fact that the modeling Is 
funda:rn~rlt<Ji!y fl.::lwed <li~.;~!iows ii:lny lnterpr~t.;~tion <:~s to t:t!e effects of the d~scilarges. 
The three dimension-'ll {tri-·axiai) ther-mal study, which was proposed oy NYSDEC, 
along with mor~ up·ttJ-date t.hree dlrnensl<.ln<l! m<XIeHng is the preferred approach to 
assess the thermal (Jistributian i.n the Hudson River from t.he dlsch.>rges fmm !Pl ,>nd 
TP2. This proced;;re Is typically used as th€ standard in these types of stL1dies. 

ASA Suggested Change to Draft SE/S Section 
The above P<:ragraph $hol;ld oe mndlfie<:l to r:ea<:l as follows: 

Although a t.herm<ll stl.ldy as propose<! by NYSOEC (or <Jn <J!t.ern<>tiVe 
proposed by Entergy and accepted by NYSDEC) ;s, pmferred, existing 
information may be m;ed to estimate the appropriate therm(ll :,·npact 
level to sensitive lrfestages of lmportilnt aq·uatic species. Tile NRC 
staff, after " revlew of available information on acwatic life in the 
11udstm River Est\;ary, <lid not rind evidence ot adverse effects on 
aquatic life that are cJ:early not~ceaote amJ sufficient to destabilize 
important attributes of an aquatic resource (the criteria tor a LARGE 
finding). Based ()fl a:v<>Haole ir~f;:wmatlon, the NRC st<lff wrKh.ides that 
t.~len:nallmpatts from !P2 and lP3 wcwld be SMALl. due to the small 
extent and magnlt!Jde of the thermal pilJme after ~11:;counti11g the 
flawed modeling, but im:ludlng the sensitivity gf various ~(JWltic 
species and hf<~t.ag~s when 13XP.tlS<2'd tts the small thermal plmne, end 
the iO>'< p!·oooolllty of .an encounter occurring that could result In lethal 
or subleth<Ji effect-s. Add1tional thermal studies-as PWP<JSed b~' 
N'15DEC and Entergy-~<.'111 generate data that <:Ot!ld fl.Jrther refine or 
m0-<.1i1)" this impact 112ve1. For the purposes of this draft SElS, the NRC 
Stoff concli.Jd12!> that impacts Wt:.\.lid be S~IAll. 

Basis for Suggested Change to Drah SEIS Section 
The basis for the suggested cnanqe to ,.his secti()n 15 that ttle p!wme exteent wow:id be 
small when the CORJI.UX modeling lS corn~ctly implementer.J and mterpreter.J. This 
was performed witn COR.r·•nX·GI Version 4.lG, a newer verSion, using the same input 
paratr1eters used by LMS <:~!ld reported In CHGEC et aL, ( 1999}, If one i:ncorrectly 
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assumed that the plume would bt~ atfeaed by a constant. iOth percentile flood 
c:urrem speeci of 0.29 fps ((UJSB m/s} the t~pdated CORt>HX simulations reproctu<:.ed 
the ear~1er resiJits thilt the plume would OCOJPY th~ wMie width of the river, !>l.lt on!y 
:r the tJ"Mt currer1t Sl)eed were tulast for 2 .. 93 hours, tr!e tr·avel time of' the plume 
across the river. However the lOth percentile current spe'lds lmsts !ess than lS 
minutes as the fioocJ tide starts from stack w<:rer- What w~ll actu.aUv ocn;r ;s that 
wh1le the plume is traveling across the rivl'?r It will encount€:r incrEasingly large 
t:urrents as the tlood tide increases. In filet the cross-river travel distance of the 
plume decreases from 1510 m to 51 m, as. flood -:\.JtTent speed increases fr<..nn the 
10th percentile level to 2.0 fps (IU>l rn/s). (90th pen~ntile). The steady statee 
assumption of constant flood current speed by the CORMIJ< model grossly 
o·~erestm:ates Ute cross-river travel distance of the pi time .md Mente is inaccurate-. 

n-,e NRC staff salt that no- evloenc<: was f~:~unc! of adverse effects on aquatic life that 
are ·~clearly not~ceable and sufficient to destabilize important aspects of an aquatic 
resource'' thus eliminating il LARGE finding yet, without any evidence, wnclude t.rmt. 
tl1errnal impacts could r.;3nge from SMAll to MODERATE. If no evidence was fo~~no 
for LARGE impact~ and no evldence- w<~s fownd for SMAll- to ~10D~RATE irnpa-:ts it 
cannot be rationally conduded that srJrn~how the SMALL to ''lODERATE s'lgrlificance 
ievels are neason<Jble. To the contra.ry, b<~sed on tr1<e known data an~l conditions 
dis.c:ussed 111 this report, no finding abOve SMAll is warrantetL 

5.. Draft SEIS: Section 4.3.3 Thermal Impacts of 
Biological Assessment in Appendix E (page E-99, lines 
21-26) 

ASA Comment on Draft SEtS Section 
Appendl~ E af the draft SEfS contains lndian P.omt Nudear Generating Unit r-.JI.Jmbers 
2 and 3 compliance status <md cor;5ultation cortespondence. Withh1 the Append.ix Is 
a 61o!oglcal Asses:>m~ntsp<mning p<Jges E-87to E-102 with thefo!lo-wing: 

The final erwironmental impact statement (FEIS) <lssoci<lted with the 
SPDES permit for lP2 and IP3 (NVSDEC 2003) com:;udcs thi3t "Thermal 
modeling indic:at"s that the therm<.~l dlscl1arge f'rom Ine!i<ln Point 
causes water ternperat1.wes to rise :mon~ than aHowe-d." The thermal 
modeling refen-ed to ln the f"E'l:5 <>ppears to represent a wor:;t-wse 
$C.enilr!o. Av1lilab<le modeling l:;di<:.ates the potential for the dischiln;JeS 
from 1P2 <ll'1d lP.3 to violact.e the conditions of the !P2 and lP3 SI'DES 
permit, which could res~.Jlt in a negative irnpac:t em the short nose 
sturgeon. {p;~ge E-·99, !ii'\es 21<{6) 

The thermal .rnodel;ng Is r-oot B "worst-case sc.eni>rlo" since that deslg~v,tion Implies 
that: R is tt;eoret:r.ally possible, rn fa<t, the scenarlo is imp(~Ssible ~:o achieve based 
on the fu:ndame11tai tidal processes <1<.:curr1ng ;n the river at the 5ite il.S detailed 
ab·ove, 

ASA Suggested Change to Draft SEtS Section 
Tl1e <move paragraph shoultJ be modified to reild as foliows: 

9 
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The final environrnental !mpact statement (FElS) assoc.ated Wltl-1 the 
SPDES permit for TP2 a no rPJ {NYSDEC 2003) concJucles that "Thermal 
mo<lelmg illd!cates that the thermal discharq:e from Ind.ian Point 
<.m;ses water temp.~mttlres to rise moi-e t!l<in toHowed.'' The thermal 
modeling referred to in the FElS is, t1owever, flawed and should not be 
us<ld to mfer impacts. W'ithout furthef modeling or in5:tream plmne 
mapping it Is not f}ossible to <:or,duxlc that tne discharges from lP2 and 
lP3 violate the c<Jnditions of tt'>e IP2 and IP3 SPDES perrnit, r1or that a 
negiltive inwac.t on the shortoose sturgeon would ocwr, 

Basis for Suggested Change to Draft SEIS Section 
TI1e basis for the suggested char,ge >s th~t tne CORf<l.IX mod<Ziing is 111 err<>r as has 
neen documented In the discussion above. 
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R ... ccutive Summary 

Ihi> rep( WI prov~dc·;; ;m tn--d;:jl!h rc-..··i;:w· of IlK' cnlmmn1cnt :md ln!pW.~t ~sscssmcnt 

prcpa.r<:ld by Nurkm Rcgnlil!t!J)" Comm)<;sk)ll .(NRC) &taH" :~ml ~•:Jntract<lf.~ (or the Drat\ 

Sllppkrn.;:nml fnviwnmcnial lmp<H:.I Slat>:<mertt (DSEIS) lbr Indian Pmn! Unit>< .2 and 3. 

[.nktg:> r;:cogniz~:·f; that thl' "NRC staff MJ<.l (;Ontn<.:tnr-; '"'W<~ :1$bd ·tc; ,~v~oluatc lll<lf<~ than 

~() years worth of environm<:nmJ d.:H;l ;md ~15:sc.~smcat saudie-s:. with iimitcd I'CScJurccs,. 

under v<;t-y ~hnn Iime l~0•1Simi!m. T'hz comments pnwid<.xl bcre nrc intended!<) aid NRC 

in revising the DSFIS to '-'ltminat~: any CIT<)rS aml iiK!'llsistcm·it:; tlmt rnay !l;rvc be;:H 

intwdun'<l due to li:w tmnpb:::<ity ~)r th<.~ dat:< oct> and th<' diffktddcs ;:r•gcm.krcd by til~' 

n<.:::~'d to <li1:d_,.·z<.~ >!Kh l<trge qtmmiti!:'$ Q( daHl. 

Tile ft,Vkw ,~._w,;f:; N'RC\. !I(,;H1Y!o:lnt or impin~t11'lt'nl V.<;, C!ltlaimn::lit imp·;~ci:"-, 

lmp;l.ds on :;lwrlno5,; ~mrg.:;m an~ Athmtic st·urg\,(!!1, !'<RC':i lin;;:;; irf~vido::m;,:: e<mt:i;:n<ing 

H!!p,lcts of H'1 ;mel JP3, tmd the NRC'f; ,lpplic:llion of th~ weigh!-uf,r~v!d<·IJCC (\VOE) 

<JJ."PwadL !n ;ldt.liti>111, ih,. ~nic\1' do;.;umcnb a m<•dftk<:!t(Jf"! l<! tll~ WOE <l[>pnl<lclJ !.hat 

:di:min:lte> inc:(Jr;:;iMenck> ;md amrs fmmcl in tl10 NRC~ ;m<tiy.~c:~ and ~~1COJT'MlHc~ 

addi.tim1al ini!)rmati,Jn concerning pomntiat impads o( imp:ngcm~n! and c'ntmmtncnL 

FinH!Iy, the t-c,.··i,~w comp:'lr<os the WOE :~ppmach to the appto,l'Ch lJS<:d in Enwrgy's 

Advcn•<: I'rn·imnmcrn~.llmpact {AJ':T) wpori. 

R<;,,YtM>:>!J$ !.() lh'" DSEIS in rc:;pons<' !<> !he:::t <::(;nJJTix'HlS W{luld sub~l.anti<l.ily 

d1:mg:o' tit<~ ccmdu>irm:>, <md. in panic<llilr \WmJd n:ducc !he impact conch.t·>rcm,:, m 

S\.·IALL ;;, S;\lA.LL ~<:; l\·iODERATf !or i:il! b1.~1 ')11~ of t!1<: !'l~'h sped<:~ lor whwh <m 

imfHK"; ;,:,mcJLtSit)fl is possible. Ev,~n. \\'irl1 the>¢ rrcVlSi(JtJ$, a r<;viscd a:;s'"s.smct1i. W<luld 

;;till be k:;> rigorN1:>, aiX'!Jr::k, and scienti!k::.lly ;Jcfcn;;!hk lhau 1ht Entergy'> AEl rcpori 
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1. Overview 

Thi~ repnrl provides an hi-depth revi~·"" of the N\traimncnl :lud Jmr;ld a~8e~smc~<l 

prepared by Nuclear Regulatory C\rmrnis:;infl (NRC) ,;laff and c<allrac:mn; for tb~: Dnrfr 

Suppkm;tlJ.ta! EnvircmmctHal lmp;lct St;nement (DSF.IS) for lmli;m P(>int Unit~ 2 and 3. 

The l"CI'il;'>V t{XliW$ 0!1 Si:nion 4 orth!:.~ DSEIS (.l~lil'ir<:.>lliT!<;'llln! lmp<Kt$ orOp<:mli<m) and 

mnre rmrticu!ar!y im Appendices H and i <)f th:c DSE!S, whkh pmvidc ilK dct<tikd 

;~s;;~:~sm~:nt s.ummanzc·d ln Sec-:i,m 4. 

Entergy rec(1gni.zc.s 1:\mt th<~ "NRC ::;uff and ''''mmd1~r;;; wer<: ask~d to t:V;lhmte 

nwrc lh<tn Ji) yc:;;r;:. worth <>f '"nvir(mment;ll data and :ls;;e>SHh:tll siudks, with lim [led 

n::sour<::<::s. under W!Y :;lmr! 1inw con>traints. Tbe cmrun<::nls pm-vi(ku !!<.~rc ;m~ H!t\.~ndctl 

to aid NRC in r~vising llw DSE.IS w climimu~ any ~'ll<xs ;md iw.:ons!st"'m .. ,ic~ dmt may 

have h.;~n introduc.::d. due 10 the complexity <>t the- dat<t :>e!> :md !he diffitu!tie:; 

c!lg'<!lidcrc<l by the I'H:cd 10 ;malyze. Si.Kh hng;:o qmm!.itics of ,Ln;~. Y..1nking: rhc $Ltg~;.:ll>ic;;! 

change;; wDnld a[,.,:~ itnpmn: the ;;:;ms.istcn~y iJf th~ Cimdu~ions with o::urrtmt 

urHi~;.-r~tandmg <Jfthc !'W>:<::S>~c:<. it~Hu<:nctng the HBdS<)n River J!;;h cmmmmily. 

The revk•w cover:> NRC'~ rreannclH <>f lmpittgcmt'tll v« nltmlnm~nt impao.:b. 

imp<:~~:~;,; <.m ~-hort1m~c ~twgcw1 a.nd AH<:~nH<,: ~turgl;'(l1l, NRC'• !incs of cvidcno;;c nmccming 

impad>;; nf IP2 :md H'3, Mld the NRC~ a.pplkMiot1 \lf tl1~ wcight-nf .. cvid::mce (\VOE) 

appm<tch. .ln addition, th,;; f>~:vic,,v dt}l:llrm:nh u modd1c<~t!<m l(l th.: WOE "'f:!Pr<llld'l tb>t 

ditntnak~s UJl\lilSI:>t;,•t1~'ics and cn-ms fmmd in the' NRC:> ;.m:Jly~es <Hld incmporales 

ud.d~twmd inf(mna!t(.'l\ (;;)!1\.:<~ming rmtcm.in: impil(:t~ pf impingi:menl o'llld .. mralnrw:nt, 

f'i.mJ!!.y. lh(~ te,'k\v ((l1tlpiti"e.~ tht WOE appm;ich li:• i:h<? nppmach !J:Seij in Ent~l"gy's 

A•lwm:' Envimrlmcll:Wllmpa.:t (A.El) report (Bamlhm.:3c cl aL ;:nOS), 
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2. Unbahmccd characterization ofimpingcnwot and cntrainnwnt 
lmpncb 

(.In p; 4~!0, litl<.o:> 6-·K th.:! DSEIS st:11:>::s Hmt ··Because imping>::m<:nl and 

'-'!lt!airHn:cn! are ft.md;mJ...,nl<~.ily iinkr.x!, <he NRC >l<~tf d•N<.:rmined thM th,;: <:cftt~d$ vf .o~axh 

~h.nilld h>~ ;!S><~>~ed using an integrMed appnmch ., Alihilugh fnt.o•rgy ~~grees th:H a11 

intcg:r;!tcd :1pproad1 is n.ccd.;d I<) <;s;;.css the ~:mnhincd dl'Ccts; <)f impingemm.t ;lnd 

cntmimnenr an l·!udsmJ Riv·cr fish poptibli:ons, the t:rpproadl rn imegration tak<:n in the 

DSf:JS mischamcten;:cs b-oi.h the <W:Jih1ble infonnatim.t <x>nc-eruing the rdative 

imp~lrt:m<::c uf .imping.;mem aml ('lltntinm~nt and the magnltmk (lf d1brt Htihatcd hy the 

l)>,·IJ<:a·~ <)f lP2 :md lP3 to t.kvdop ,111d i•1~,t:!ll stat;:..,~rllw·Mt impillgcrm·~ll mitiJ:!atiotl 

l~chnd<lgie>. \Vherea' thcl !JSF!S tr<>at" irnpingNH::mt and <lntra.imncnt as if they are 

cqw<~lly impoH3Ilt f~\)111 ;m im.pa~t _per.~pcetivc, av~ihbk Hti'cmnati<m dc;srly demc>n~M<11~:i 

that impi11gt~mem irn~1ad:> ilrc, eH:n und.:r ,,vm>t·c'.Use assmnptinm; (!.""' no survwai of 

!mpillgcd !'ish) n:hl.tivdy IW>igndicam Jnd that adv;-mc-ed ~~.:.rccning !(dm<)logi<:); wst:Jll:::d 

HI .!P2 and 1PJ IMV<' .~Hb~l;mti:llly rednc;hl o:<v~nllwsc :;mal! i.mp;lcts 

The DSEIS comi:m:ndy mi$dlllnt~kriz<~> tbc :;tut.hcs pcrfunm:d to ~uppott the 

dcvdoprnent M the mitigaticm t<•dmologiec. in:>tllkd a1 IP2 a.nd If'} lt:-1 "[lilm·· 't!lldic.;;. In 

t~H::i, iBS!:lll<Hi<)f! 0f l.hc Ristmpb screens and 1\sh n::·>mn systcnJ :lt !.1'2 3.nd H'J wa;; 

C\lmpkn:d cmly after ri:l!l·:>c3Ic fil::kl studic:-; '''"'rc nmdm:ted cit ttu: site to di:l~rmine th~ 

optimal c9nfigu.n<t.it>n <)!' aH ~:y.sW!<1 <.:ornptJ.IIC!H"-. The,;.,~ >iudics <;k:H!y dc!lK)rt~tn1tC tfw 

,~!T•ld\v,~ne;;s: of :h~s. :>y.sk.m at pnwt~nting inwrws and rnorwbty to imp!ng<~<l !hh. Tlw 

impillg.:mcnt m<Xl»li~y c;;timaie~ d.c:rived fmm these sll.•di.::;; <•nd publi5hed i.n tbc pcer­

R\!\'iewcd sci<mtit!c !itcranrn:~ ;;iwu~d be us<--d by NRC to :x>sess potential li.Jt:lH·C 

impingem~nt hlssts at l!1.l.iau J.\1inL Pn>p(Cdy cvshmlcd. impact~ dui:.' lC> imr-ingctll: sht;<!Jid 

be dassJ[kd a;; Sl\·1ALL 1-br ll.ll RIS. Support !or t1!1:s rc~c·isd co!ldll!<ion i:; pro\•idc-d m 

tl.w fillkw>ing .'>uh~<'>:<io·m;. 

Ot! p. 4·&, lin;::~ 38.-ll. th•~' DSUS dwr,1Cit'ti>:ef. NYSDEC's; FES l'(~r the Hud;;ml 

River (NYSDEC 20i.l3) ,., ,,nndnding th;!t '' .. , th;;: million$ <>I. fhh kill~d by imping;.;rn,~m, 
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~mrainme[<t, ancl1hcrmal d1i.'ct>: n: !h.~ HRSA pmv~r plant~ wprcs.et~l: <t signilkam :;ounx: 

l)f HJ(>f!;l.Hty ;md strc,;;; (lfl the Hmlsml Rin•r's ldl ~ormnanity ;md muM b~ lak<:n t!ll<> 

:l<XnlHlt wh<:ll >l:-i-'l(::;.'Sln.[l lh<: ohser>·ed {ish {mpui<llif~n d<:t:hw:::·s:· Jn l'u.;:t, thr: "million:; of 

f!:~h'' r<:•krr:::d to in ilw FES >md ~mnmarix.e·d .i.n 'Tnble8 I :md 2 nfthc FES. nr~ wmhinc<i 

cn!rninmcm Jos.sc;; for the !ndi:an Point Rosetnn, ~nd [bwllnc plant~. These l•)SW~ an: 

almost .:ntirdy of fs:.h eggs .;mJ bn'"'·"· ·not th<: YOV li~h !hut an.~ the· 1hn1:s <)t- t!:w DSE!S. 

tm.sc~ c>!' YOY aml older fbh du~~ w imping~~ni<~nt <lrt far !z;wer. M<i.11'C(w~r. quantitativt: 

imp<Kt a~scssmcUI~ d;:-.·dop;;:d by CHGEC .-:1 ;>I (_I 999) &h<:>li.' l1H1i p<)tci·itial imp&w; nf 

itr:pingem,~IH at lP2 and !P3 ill'~~ sm;l.tl Jbr all RIS. even when ll\1 i!t\;u~tmcm~ arc mnde to 

il<:<::<)lml t<;r ttw survival of impinged !ish. CDn!hting the asscosmcnts uf ~ntmimmmt and 

impmfp,~m(:.n.L as is dun;; in Ill<.~ DSUS, :;ub:<;!:ant.ially ovwstat.;:o ihc imp(t>.:ts of 

impi11iJ.NtlCnt .-m the Hwls.-:m Riv;~r !hh cmnml~t~ily. 

2.2 1-IL~Mry of impingtt11l<mt impac1 mitigutimt fllll'l em;/ 11'3 

The DSEIS ac.::umtdy cham.ct:::-riz:::-s the mdhmb n:>c'd 1o moni!<)t imping~ment 

k·~~<::<> at IP~ :l.nd IPJ, bw do,;;.~ ::m! 1:1idy dJ::~tadcri;~,;; thc cm~rts tn3d~ ilt JP:Z a1Hl lf'J to 

dr:.vdo!l, dcm<;ne;lm!c. ;md in:W1il dl'i::t:tivc 1.<:d1rwlngit~~ for Blluimizing impir1g<.:·mcm 

I<W>c;;. i\ more <'C1mp!Nc hist<:•ry ofl.hes.e d'fbn-;; i)( pmvidt'd her<::. 

Tltc: original 11'2 CW!S lmd ~ix tix.cd 3/S im.:h :-;mndard mcsll intak~ :m·ccns 

h:;t·<tt<:~d in th<: CWlS lwlk.ht::ad ,,, th<:' rive(,; <'dge and >ix VS inch stand:1n:l m.:::>.il (Rj3x) 

travdin~~ .'lcrtcns in tt<::<:s~ed i;)r<:bay~; behind the fixed ~attn'>. w·ith <.)Ill:' ~<:t of scn::·cns 

$Cn'ICing. (;;)Ch snt;lk~ pump. Th::: ftxl'll :><.'fCtll~ <H Jl>2 w~rc w;.;.bcd by >.praying th<.~ 

scn:~m >lS ihq·· wert~ lifted ~v~tll 3 cnmc, ;;;o thai the <"Ontc!lls •;;·cr(~ <l<)!lt-.:.ld {m til'~ 

riC<X>r.11[J;trtying l.r<<V<:hi1-g screens. The <:>riginal JP:<: CWIS. had :;.ix YS inch slimdard mesh 

traveling ~ctc:::ns hlGltcd in rccc~:>cd fm>eba_.,., io the C\VIS bu!k!J:::ad, lmt no fi:<:cd 

owners nf1P2 and W:< ''t~r·c.:d w mndw .. 't '' ,;tudy to dctcnnin<: l!l<: f~·'t'ibdity d inswllmg 

<tni,\kd ;;nc-cns 3$ <ill imping(·nk~nl. mili~~ution measmc. i\ :i!lbseqH~Ilt rcpon (n::tdmr 

1984) a.ml p~cr-rt'vicwed .scientific pubhcai.i(.•n by· .Ficld<er (_I 9?\:'i) (klllill'!:itrat>.~d th;lt an 

;mgbl scrc:.,,,m iml;ll!ation of I he siz(: r(:qmred '" wmcet the intak,, stmctutn of tmth W2 
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and !:P:<, whll;; :Jllo>ving &uffitjcnt ini:Jkc Jlow,. W(>U!d nnt h~ rdl~·,·lin· nt n:dw:.ir1f! 

i.mpingemclH mmt<llity. (\mtrrwot~&ly n.>tnting (Ristmph) i.r;-rw~iirllj ~<·m•:ns with fish 

''Oll>erv:HiOrl Sltl.lcl<Jrl!:> awl " :·.:-turn ;;y~1;;m ;verc mGomme11rkd by fl.::id1e.r a~ ;m 

:Jit~mativc w th~: 0:1ng:kJ sc:ro::t11 :;y:;tcrn. 

Ri~lruph moJifi<".l tt<~vding ;;~tcc!ls \n.-r;:: ~nliuakd hr imping,·nwnt miliga!icm a! 

!ndiilll Poinl heg!nning in l 985. :md <:ontinuing thwllgh l994, under t!w dirccti,m nf Dr. 

!:m Fktch.:r. Dr. Flctdli.~r dircct~d ;bi" .:;valnation ind~p<:ndl;:n:ily under mntmct to lh<.~ 

"NnromrrJea.u") :;ul'portcd Dr. Fktch~;:r'~ .:wahJ<Hi()JI by provHI.ing fi;;!d, !ahomtory a11d 

an:alytica! ;><Orvrcc:> und.;r h!s direclinn while helng reirntmn>ed :for !h.c work under ,;omr;lci 

to lmli;ln P<>tnt 

A siugk: Rh;tmph lravding ~Crt:'<'t1 (I{oy(·,;: fquip!TlO:Hl Ct>nlpany i)f u,)IISKm, 

Texao;, Ver~wn I) was in:aalkd in :;cn::,~n well slnl 26 h1cated nl. the north end ~lftllc 1P2 

C\VJS <Jn J 6 January i 9)l5 to begin an. (:l'<th>~li~m or impingcm<:B1 S\JPilVai at llldia.l! 

P•>in!. h~h impin.gcnwm ;;urviY<1l caudi~~ >.>;'en: cm1ductcd d<~ily thn.'ufdl<.'Ut t '18:5 by 

Ci)!llp;lting l)K~ s1nvival or fish :m.1pin~td on [he Rhtm1~h screen. with ih<2 !lHrvi>'ai of ti.sh 

impin.g"d on the convemlon<tl (Rex) trt~vcling ~crccns stam!t<mcou~ly op<.nting ln i<Ctccn 

wells 2!-25 <lf lhe H'2 C\VIS. The :g<)al w:1s to dct:::nHinc th<O impr,w:::mcnl in sur..,··ival nf 

impmg<~d lhh ifltR~ C(llfv.c~·nti()rml (Rt?;) tm',·~:img ~·(:rccn~ wnc all {<~p!;i,;;cd with Ristroph­

Hl1XIifit:d travding st:reens. H111la >it:ll.e nf the art Hsh return :;y:;lem ai lP:! and IP:l. Th<Os-; 

>-W'ii\,;!1 :>!Hdi<~> ~'b:>crvc;J llsh ~m:,;i·N! <~t 0, 6, l2, 24, -36. 4!'>, 6{i, 72, .~4 mni 96 h<wr:; 

afw impingem<mt (Con Edison 1985). 

ln I 986, adtiitiilnal imping~meltt .~mvi>'<ll ,l.t~dics were <:<)Hd\ldcd te> ~\lmp;m: 

Rn;rce \/er'i~)n l cllld Ver~inn 2 StTCC118 c1,:ing 1'!1Gri.al ity >lbset'\'~llions at time 0 and after 

~~ight lwms of h,:~Jcling tim,;, Th<~ V;:.rsi.m 2 .sa~Cecn~ cxhihikd rau,;;h impnw~d fhh 

>:ttrviv:;J <:NY<p.:lrll-':1 it) th~ 1/crsion l ;;c:reens (Fkt:::h~r 19S6; I 9V2). h:J;;~d nn lh<~ eigllt­

hm_::t tl.<e., "!<H~nt") morllllity rates B$Cd hy Dr_ Fkt.::h~·r. !-'e,~r n.:vi<.~l\'cd s-crcnrilk 

puhli<·atim.tt by Fl~klwr 091\6; 1990) >d<·tt"cl ~lgttt hour :::stim:ltc~ m; lh·~ most ndi.:!blt~ 

time pcri:od for qn;mtil~'in~~ ~-~fv!val ntt;:;;,: of impi.ng-cd fhli a< !P2 and W.J withmti i.hc: 

JXIt<.~ntial (:Otlt'l:mndi:ng dk-cts of inn-cll,.cd contm! mo;ta!ity du;: tc; longer holding rime~, 

;md f'(;pPr:Kf.l the~,;: mtc~ lor 'tbumlimt fi::.h sprci~,; rmpingcd ilt Imkrn Point. 
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Itlstmph semen cvalu;Jtwns nm.linuc:d anmwlly through NO'''~mh;cr 1994, umkr 

th"' dircctinn <lf Dr. Fk:tdE:T, \<:;;ling !lK' lhh :>\W>·i;:a1 i.l1<: ~k,ln·is ]1,1wlling cha.mct~nstks, 

and th~t irH~traction ilctwc~l! !b!1 smv!val und dcbri.s lumdl.ing fi:;r Yario\.15 nwdilklltitJn5> W 

!he Ris!tnph :;etcen mc.sb pnmol$, spr,3y hcildet.s. ;;pmy hcadcr ali~nn:tcut. ;lud n,h l.mnsth 

buck~:;! ~y.>l<::m (Con E•liS<.i!1 rmd NYJ>A 1992; Nommnde:all 1996} Thi..' gc>a\ of Lhcsc 

sludil's was 10 cu~;wmi;r.c' the J:Qnstrudion .. iusmlJ;llimJ., and operm.km nf (he Histmpb 

scn~;ms and Ji;;h fd!ltn sy·st~m lbr th() <>pti.rnm:n ;;urvival of imping~::d H:>h. B'~ositmiJ1§! in 

!YiN, ;md cMtirming intn H9l, hill :;;;::ole prmotypc~ c>f the fish retmn ~luk~ sy~tN'I1 {i)r 

th~:.~ W2 ;md n>J CWIS); wen:: bml; nem· ;he qua.;ry adjaC!:I!t m 1.!Jc lndi;m !:>oint sik~ (Con 

EdisoB and NY.FA !992), Eadl itdi scale rct:tJm sluic,:: sy-sicm wa>, tc$tcd to dL·k~nnins:: 

the bc;;t C(>!1figura!!V!1 Of pipe> !lll>i =i;l\llc~o l1<:>W 1:(> tni11imit·~ i.Jl~ ln(lri:ality Of !Jnping,;d fish 

du.fi.ng_ 1ra11:;fh f'mm !h.: Ristrnph ;;crccn.s hl t!1c river .. .:\lkr th~ insta!luh<m (>flh~ pre:;o::nt 

Ri,n·vpb mt::dificJ tmv.;'l•ng s~::rccns ;~t ll"J in L99l mli.l at 1P2 •a 1':192, t..::>.1ing ;rf lh<: 

it1Strtlkd Htll s.~;ak~ shtlce :;y.stem <::<>ntinuc-d thmugh I •>93 ill det~m>im~ the bes:t 

conHgu.ra;i<m I<) minimi«:~ 1hc J~f.:in.:t.Lhltion aml rc-impi::1g;;:mcm "f ~;u.rvivuw. n,,h ;h:.lt 

\Wr~~ rc!k~ascd l)iu::k iPto tlK' Htld,.(m Riv.:r 11t:ar r.h~~ IP2 :ttl.{( !p: C\V1S:; {No.rnlanl.klU 

~99:<). Earlier '>ludie~ !() dc1~~rmh1c the dislribatlon of !loll nc;ir 1.hc IP2 Jnt! !PJ CW!Ss 

(Ross et at l9i)7) t<:;rrr>c<i the ba~i~s (or lhesc J •)93 .:v;!l.uatk~i1~. 

following tl!<.~ (;z)mp!Ni<:>n nf ih.;-$C tina! fidd-;;s..:ak <!cnmn~.tmtitm stmhcs, 

N't'SDFC. tmd USEJ>A c1Cc:epri:.1d !lW Ris1n11~h ;>c~<~11>i :mil fi:ih r<:!Blrll ;;;ys!.!?J)1 :1S Hcs.t 

TcchnDiogy Av~llai:lk (i.,;;., ''BTA") lb minimit.ing impingcm..ollt at 11'2 and 1!'3. A 

fll!'mal agrecn~<:nl lhJi. would have included veril~cati<~n mmrilt'l'it<g was drafted Rl1<l 

;;igm:d by all ,;ignlth)rlll:i l<> thll l!RSA cxt::;.:pi lh,;; Hucbon Riv.;r.kt<=:r~n. 'INithLHlt the 

Riverkcc~er ~i.gnatur.c. !he agrcem~nt cot;id not be imp!cmenh.·d. 111 the ~bS<.!JlCe of cl 

romr<:t! agr·<:cnWllt, the fa<:ilrly Qwnct·~ wcr~ tlfldtr !K> ':Jhlig;Jtion !o iR~rl~>nn a Yi:rificuti(m 

mcmiwrin,:>: pmgratl'> .. :md re.li:d <)n th~ tfwmugh i<::.Mit1g pcxihnncd fmm !.•.1&5 thrnilgh 

l 9·94, illld di)CUtn<oiHc,j in mnncnms pl~,;r-r:ovicwcd ;;cicntiJk p1.ttlhcaii<ms, ac; the measure 

or tfH;' ro::dndt\>!1$ ill i<11ping<.'!nC!I[ ITi<lrii.!ht:•· d'the in:;bl!<'d Ri;;lmph ,,,r(!<~!l 'md fi~h rCHH'l1 

5Y~t;;m, Sinto tl:> iosw!liltitm, th'' impi!!g~m~'nt m11ig;Hion sy.sKm hm; b;;:m npcaol<::d in 

the manner that ·w:1:;. fmtt1d m h,:;, ·~rtim .• ~l <hlnng the fldl··~cak d~m<)tli<tr3ti<m "mdy, and 

!.h<: impi!lgt::m<.~ll! BJ(>flalily eolimMt;;; 1kriv;;d l'mm J.hnt .',!mly "fwu[d ~t!!J b.:: applt.::abk. 

5 
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TIK· publi,;hcd (fletcher 1990), p!:'eH·cv~ew't:d, impingement >urviv;il e>J.im:Jtt~S t<>r 

the Ri~!wph scr~<:l% mKl fbil remm ;;y~t,;;m ins1•llkd and op<:rakd ;1t :1!''2 aml IP3 ;JJ-:c 

!i~t-.~d m th~ DSEJS (T3lJ!t: H"! <Jn p<lg.z H"2), bu( wen~ rwt m;~~d io <ldju~t <'!!!JlU<li t•,•t<ll 

impi.ngc:m~~nt n<N!alhy. Th" mti<~nale provided in !he DSEIS ;va~ !hm: !h,;;r,~ \ViN no 

veriJkalion ill(1nitori11g or Vitlldaoion of th~l instaHd. ;;y'>;!<Zm. Howcvn, the;;.: stHvival 

c;;timat<:s. \N<::r<: <)btaincd from itdl-s.::ak: fid<! testing under nornl,)! opr,·ratin.g (<)rHliti<.>JlS. 

Apphcatinn Hf these st~n'i>·al e~tirnat<.~s In the impin~crnent los~ total> tl~t~d by NRC 

would rt~duc<> 1h::: estim«r<~d lmpingcrm~nt l.\w:;es by fiu:tm·;; ra.aging !hm1 43-:~~, V,iewil~} i:<J 

9J 'h> (sttiped baM.) 

Th<: '-'>lJlscqw:ncc~ of NRC'~ <:~)!ISl:rv~•liY::: ''~scss!TJ>:Ht appH)acb >lri: illmtr•1t<:d >ll 

Tahk 1\) con,.tnl~~~ this til·bk,, the mo;t;llity c~tinmtm; fmrn FINcher (_ l99H) for eig}Jt 

,;,lmmonl:y-imping•:od spedccs. ;;,; reporoed in Tahk H-l <lf the DSEIS, V<<::rt: ;applied to the 

l11stw ic<d impingcrm.'llt d,l!,, :fbr I.P2 (1974-1990) Mid lf'J { !97{i-l 'NO) M~pPli<~d h) NRC 

i11 r~~S.f'!)Ii;;..~ to f{fl #17. ln rn<.)$1 year;; bctw''''li 1.9?4 11nd J 'l~m, lhts~· ''ight \<p,x~ic,; 

ac:cmmted for mom than >;tO'!.;. Bf all. fish rmpirrge<i ill w; and!!'). T:lbli.? J ~;bow~ th,tl iJ 

thl~ estimated survival r·ate:~ !hr the lh~tmph "~~~rccn;; imd !Ish r<.~tum -;ystcm. cmn:nlly ia 

plctcc al lP2 ~1nd !P3. ,,,,,·rc ;;pp'li~d k) Ow histori<:al c~tim<\li:S of m.r:mb-r:;:; of fish 

!nlping:<2<-l, the <Jvt·ndl sp<=dt~\<·W<.·ighied :iv:::rHge n:duction i.n in1ping.:me1H m<>fl:liity 

wou!d be 82';.;, al b<lth <mils. A;;:SumiHg m' cll~ngc$ in the spc<.:1Cs cmnpmition of 

impinged {~,;h :~fk~· l9')f), lh<~ "'-~-]X<t:lc·d ''verage rnh.1dit.•n in i111pin!~Cm<2m 1nm!a!ity t'm 

year:; :rilcr 1990 I'Nt!ld, prcsunmhly. atw bt.~ .n';·(, 

Til<~:;;;~ n.~~ult"' ~upport the· ''ow:!n~ion that the !evds nf h:ishwi,·;,;.l ;1nd fwun· 

unpingcmr:nt nwr·t,dity ;\t IP2 and IP3 <HC br lower than the [(lS~<?s H%<.m1;)d by NRC in 

the !JS.i.JS. Sinci!; cvcr1 wi!IK>\lt ~<::cNmting lhr st>JVt\•a! ,lf impinged ~ish. impact> of 

impingvmont at 1112 1md JP3 have ln:;tmicaUy been ~mal!. impacls dunng the fWXt 

!iccu&iug pcli<';d, w·itl1 !he impiag<~m<::lll mirig<Hion lh~t i:; •:mT<,aJ.!y trj pl>lt'<~. :::ho01ld lw 

ch<lrt~<:-terit·<>d •1:\ S\--J,\Ll. 
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3. O"·e:ntatemelll of uncertainty conct-rning impad~ on shm·tnose 

sturgeon :md Athwtic siurg<~on 

!.n Hw DSUS, rmp<tcl" of impi>Jgem:c,nl ;md emmimm:nt ou :;hortrw~ii r;i.urgwn and 

Allatttic >.tmg~rm nrc da:;,;ifh:x! as SMALL m LARGE {p. 4·!9, lines T7-39) due l:o la.c-k 

ol' de>t<l ,m YOV life :>!;1gcs. Hmvcver, the DSEIS <:hcl not ine<•tporat<: ilH llV~til~bk data 

concerning lhc :>t:nu~ of shonnosc:: S!Ufll.<:<Jil and A!iMltic sturgeon m lhe Hud:;on Riv,,r, 

<md in parlicuL1r taik:d lo ;;onsidu data "umrn;lfizcd in lhe Btologk,·ll A'scssmcni 

<Ht<tdt~\l 3$ Appendix E tn tlK: DSEI:S. App;:ndi;-; A to thi:> rcpm•t summ~riz;;:s aspcd$ (If 

llw lik hioMfiC!l or these lW<) :;p;:;cies in the HtKhon Ri·,,;:;r lhal mdlcak that both !l}Miid 

have low suscq)tit>illties 'to iJnpingc·mc:m and ~~!1tH1ll1ment. Appc·ndl:<: A a!i\<) 1deontil'ics 

'''Tors in NRC's ;;nal·y;;!;, uf impil<{!.<~m<:,nt dnta l~)t these two spec:i.<'S that kd to iflibtt·d 

C$!illhl!C:'< of th<.' numbCt'i impinged from ! 9lll to l9':lQ. 

A,; d~rmm;;tmkd .i.n ApW'ndix A ;wd re>;og11iz<X! in Ill<' l)SE.!S (S<:<:riol! 2 and 

Appt:Bdi:< E), :;m.rgc<m l:~rva.:; are no! :;u;;o;:cptihk I<> crumiumt,11l i!t !P.2 am! JP.l The 

~q;:;;<:cptibili!)' <lf $lwttm;:;~' sturg~>'ll and Atlm1tir: sturgeon m irnpmg,·nwm is IP'<'<' b;ls<:d 

on known d11iHlt~tcri>tk,; ·of lw!:>it:al prdh<::rlccs and migm.tnry patkms. Thi~ hw.· 

8iJ.SCCptibility lt~ irnpingl'men! is ,;,;;nfinned by the hds th;lt <>nly :<. 1 :;J,m:tn(;;::<:' sturgeon 

w..:tc liHpinged at JP2 m IP3 lrom !975 thmugh l99fl {aflpnJximc<!dy 2 pt~f yeax. ;;t:t: 

Tab!<: A-! in App,;ndi:<. A) and {>n~y 515 AHan!lt. >l<ugc(m i.\·'<ln' in1pingc:d <Wet this smn<.:' 

period f;!ppro:<imatd_y ]2 [RT ye"a.r; s;:c T:;bk A-l in Appendi.~. c\) [vcn under !h~: 

m1t(:alisti(·;;dly <.:nll~<!IK:tive ~~:':11mpt~nn IbM. rw impingtd '>tl1!fl.:<.)!i :<urvi·\··e, lf!lflli!J;<'rnr.:·nl 

<}( ilppnlximardy l:Wt} :;hprtn(l>C ''!Urgeon p.:;r yem h; neg:ligihly small comp;ln:d m 1hc 

:nunml "lake" of ~2 juvenile and 3dtllt fish ;i~ttk>ri~<;>d by NMF:S Pennir No. 15iW i<x th~ 

utiliti:cs mrmitming progr;Jtn:i. In o::untra~t m !hest:: v<::ry low irnpwg•~nWHt count>. 

appn)xjrn~tdy N),(Jl.H) juvenile mtd ad11l1 cshvrtlll!St' i'.lllfg<xm nnw inl1<:~bit 1h:: Hudsou 

Rh·er, a.nd lhi;; pnptilation !ms gmwn hy rnc•re than 40()'};. -::~utc lhe :;mntip ~~I·IP?. n:~d JP'\ 

A~..:,mllng l:o tlw trit<~ri8 pmdd.?d. <:<n p HAt:. of th<.~ D:SEIS, im.pa~t,; (1l !.P2' Mil 

i£'3 on " gwvnng popttbnnn mu;;; b~ chtHC!'.'I<::-rizl'd <h SMALL, im.::o.p<::div·::: of the 

NUREG-1437, Supplement 38 A-476 

40-yyyy-AE 

December 2010 

OAGI0001367C 00023 



1 

December 2010 

~tre11gth of (~tmm~c:tion of 1h:1t j)(l[HJiation to 1!'2 anti ri'l !mpac;s <I( !P2 ttnd IJ'3 ,m a 

declining rorulmion must b~ dJa.rm:tcrizc:,iJ 3$ SMALL if !h<.::r~ i8 littk C',,itkmc<:: !::Xi818 or 

>l cmwt'chon bctw·er::n llmt populmim1 liiXl <:mJ!illg system npcratitms at II'? m;d !P3. 

Ba~~J iJH these ~:ritnia, imp<~d~ <)f lf'2 <Wd W3 on ~h<lrlnos<> ~i\1rgeon >hould he 

c.hnrac:eriz.ed a,s SMi\LL bc<:mlsc 1.hc, sh<lfini):it~ sturgeon l$ de:lrly growiag, 1> no! 

,,._,,sccpllbk ro t~rll.r&inn1c!lt Mil lui~ i!rl!y :l !mv susceptibihty to impin:[K'll'1Cill. lmp!t(i,; on 

Aihntk: 8iurg,coa slwuhl ak<o be '~ham-.,tcriz<Xl as Sl\,1ALL. hccaus.::, t:VC!l lhl)ugb tht· 

popula!iou has dc:dind, Allim!i;_, $lurgton M.,, !lt<i Slistep!ih-!::: w etllriJ!nmcrlt :n JP1 <md. 

lf'J and have ilnly ;l lllw su~ceptibility to impingement. 
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4. lnconsistcndes and errorroo in NRC's fines of e•iidcnce 

Thi:; s.::,;;trtm providi!~ :;l J~t<~>.k<J <:v;lluatil>11 ofth~~ t'vol!nl'~ uf evident"<' us.:d in t!J(• 

DSElS: a jlC>pUI.alion trNitlS annly~is a.OE-I.L :md ,, '\l:rcngtiHlf·COni1rld;(111 (SOC) 

:lnalysi!i {LOF-2:), The pBifJOS<.:: nf LOE- l was ~<l ,lci.crmitK' wbcth<:r flsh pl>pulati<ms in 

tht: Hud;mn Riv·cr wcr~~ dcc!imng i!1 ;JbunJatlCC over th~:: period dwrng vdtich II'2 anc! IPJ 

has\! been <lpc:raitHg. A llnding tb:'t a !)MiKulm popublinn !md 1-kdined wa;; as&UJ11<~d ln 

indi;;at.: a poknt1al: adve;s:e impact on that pQpulatit•n. The purpo:-:e of L.OE·2 wm to 

d·~tcrmlnc whether fi:;h bc,longing. to ''ad! o!'thc RfS h;;d ~c.~cn .-:mraincd itm:l impinged i.n 

propnni<m m tbcir :>btm<.ianct.' in th>< river ~egmc:1!1 fr<>m whidl W2 and {)>3 withdraw 

<.:voling '''iller. A fhlfling llmt :1 p;srtiClllnr R1S wa& bt,ing erttmincd or imping<C.d ;H a 

disproponiomudy l1i;;h rat<: C<)rnpar"C·d to itll abun:datJC<.:: m the rivc'r v>as m;.swncd !<) 

iodi@h:: a Mrong cormcctil>n Ill U'2 <Jnd IPJ ;md, thc::r;d'Nc, a high pott·nti;•! k>r imp;<eL 

Th~ <:JTiph:r:;io; m th~:sc cwwllcnts i:; on !dcntific<1linn ()( incan5i:>tt~ncics anct t;ri·ors 

irl LOf·A ;Jnd LOF<?: lhat W(>Hkt be likd.y lo dl;mgc !he c<ll1clusions st<1t~d i11 th~ DSEIS. 

As dJscusscd helM\'. ?iome of the incon.•is!cnc:i;;:s and t'ti;m.; iilcntifk·d in NRC\ appr:oad1 

me ;;ub:>t<.>nli<~l uwJ .:onc;,:tiug th~rn wmJ!d dltUig<' th~' imp>l;.'t \:(.HJ,Jusitms fw· nmny IUS, 

k~ A.pp<:·ndke~;; H ;wd !, ::-.n:t.C n>nduct,,d :J.nalys;;:~ uf the t1sh"ri:r::s abllr~dancc da1r: 

\;et>. prcwkkd by F1111.'r~,;y in {>nkr to d:21t'nnin.J the pot.~nti,!l: fhr ndwrs~' !mp:tds of 

~!Hn1inrm.:111 anJ impingem<:lJt Pn individcml \><{H.'l.:ic~. f\>t each d~ta :it:l, NRC C";limatcd" 

trend and da~siiicd tbc rt:$Uh as indit,atmg :< Sm~1l!. l\-~od:::mlc, C!t· L;rg;: potc:mJ31 lor 

<:dv<:r~.;c '''B\'U<)mncnwl imp<l~-'i, In hrid~ dill.~ ><~i:; wifh an upwilrd Dr !W :;igJ>ifl.::<uH lrcn.J 

would havt~ Small p·~llt,ntia!. and <hl::l '""-' with stgJ-IHkml dedining !ren<h W<luld lmw 

)l..kdcral'c Dr L>Jrg~ po!cnlial, h<)\Vi:\lt.~r no ;m::dy>.~,; ·weft.' attcmpscd H> ~,~,~~hli~h Cltlsati>m 

b<.;twe{'a the trend Hnd ncntalli!v(.']s ofirnpi!lg,emem m" ~ntr:1inmen1 nmrtality. 

Due 10 th<: lllrgc mnmmt of d<HB >lvad<lbk, NRC had m maki:.' <lccisrons i:illOlll 

wttich dam >ets m usG and tmw !H CiJmht;;;l 1!11:' d;J:o;siftt<Hion analysis, Most ol' thm<' 

dc~·isil}ll>i <lpp<:H !c; f1~.vG <! logi.:..'''1 !xlsi~, b1H S<)m<) ot· (hc:m ;Jpp•:z!r ru h,w~ been n:la<k 
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Wl!hOC!I ;;cxp!<.>ring !he pot<:ntial .:oll$1:.'\lt!cm·cs <lf !he d<.,l'ision <m the >mlcomc .or !h<e 

;.maly;;is. Th<' dcc.i~klJls tha! m<' mo~t in tl<.~<:d of (txamination <tre discus·,;l'd b;:ltl'>'··. 

4 .1.1 Sdcetion of RIS species: 

The HRIS" ana!yzt'il m th;;.~ DSE!S '>ppcm· to ilavc be~n ~d~cicd a:; 1h~ spcci~'; 

whm;;; <1bundam:t' ::wd cli~lributinn "IVcr~ ck:t<>ii~J m the DE!S prt·p<~n:d by th;;; gen::.~ralmS 

~!l 1999. This i,; a hr<>ad~r !i.si lhnn !he nrigimti ''.Resident important Speci~><" !lsi w; . .:;,;l i11 

impac1 ana!ys<::s t(n· the Hudson Rtvcr li.l<.ollitte$. The dc:dsion to t.'Xj):lQd tht: ;ma!y>is to ;1 

broa1.kr hst llf src'l'ie$ is unders!;mdabk,. but in liOm<.~ cases th~rc is. rela!Jvdy little: 

invoh•cmeni or !he: Species with U'2 <md !PJ Operation:;;, !br imtam:c the: two ~t1ngcoH 

spccic~s, b!udhh. :md \Vc~akfl>h. Exjxm,;i.:-Jn of the 3nalysis tcl illclude a<irlitim.:.al speck~::: 

that nrt: nol lypit~ally ~nhjen 10 irnr,ing~mcw ;mcl,:ntnlinmcnt at IP2 and !1'3 innca;;;;:~ !l1c 

pr<>b:Jl:>ility of fr.Jse f!<.1,;ltin~ in;.t;mcTs (>f "large pokmial imp>Jct:··· hcc:l!JSC i!1c~ irnpact 

c!assilkati<)rt ~s b;1:..:.d m1 :ahumlanc~~ :rends rather t!Jan actual invo!vcm<:lll w[th 1P2 and 

lf'J. 

B!u.Nhh is :1n ~>p<:cially obvious <.~x:lmple '1f a f;i!.'e pnsitth~. As 11uted in S~niun 

2 of i.i1t~ DSFI.S. hludi;h lmve nev·er he~'!l fbtmd i11 <:-ntmmm<.•llt c<>ll<~d.iml8 at 1P2 .f!r JF'J 

;md hludhh an~ impinged only in vtry k•w nmnb>:~rs. Yet lht: hlueHs:!t impad ;;~mt i~lr 

LOF~ 1 is dns·,;ifir;.'d «S "l:1rl,lt~," :;imply bcc<wsc the nb;m<:l:wn: of !Ins sp~·,·k;; <IP!J""lrs to 

hliVC <kdincd .. E!imil1:'1tion of spedc:; witll minit.nill su~:::t[!t.lbility w IP2 <md !P3 <.voltld 

4.1.2 Hcduntlant usc of d~1ta 

Tlw ilrFJ.!y:<><~> NRC <:·Or>dm~tc<j <l~ing dcn~ili,:~. CPCE, and abw1dnnc;J 3ndin~~. nn a 

rivcnvi<k: and nellr!idd (riv:::r :;;:::gmcnt 4) bm;i~. an.~ ;wt independent hx:eomsc !he s;omc 

d'lta an.~ in'lfolvcd iB all !:h~ analyses. Each of th,':<.~: mdri<::s i;; d">rivcd from tbe s;mJe 

lltHierlying ~ampli.ng d;ih1, but somt~wha! {hffi:rcr>t ea.kubtions <~rc done. One wo<tkl 

>::xp<::ct: lh<: !i'lrt:e indite$ c;lku!m.Nl hy N.RC fr<:>l11 rh~·.sc &ala ~:e, ~lmw i.ht 8;Hm: g,:ncml 

trend~. 

lJ~c of tl!<:: Hi!r!lt' dat;i ;;ds !<) (·aieufak mu!tipk lf<~r!d:> )ndi<::<::S pn::~t~nt;; <1 liJ!ot~ 

impn:S$1Nl <>f 1hc <Htl<)<~tB l)f evid~Cnce ~w;!il:lb!<.' c'o.nc:cm.ing tr,:nd'< i11 p<:>pill.ati,)n 

ah,wdancc, Jl,·k)r;:;;.wn; 311 of lh~;;c indi.x;; /H'C subject (<) $•Wlp:litJg cuor,~ •md illiK~r 
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;;our':''' ()f vari.1t>illly;. f'er~imning ;<;t;libli<;al :lmtly.>\oS <H> three dW(:rt:nt trends iudkc.s 

derived fmm the :;mnt <lata ,;et, insl<:>ld <)f <)aly one., incn;:~se.;; !he hkdihoml that <>I k•JSt 

one index, ptJtdy hy dt<Hlcc, will suggcM a potcH!Ia!ly "modcm1c" m· "large" imp<K:L 

lhc river Sq;m,~nt 4 metrio::s an: pMlteul:wly suspr;·cc b<::C<ll!Sc !hcy ''r<~ t>as<!d on 

s;m1pling from onl.y ;, :>!l'h1l.l r"·~iV!l rl.\?ar 1P1 tlfJd H>_; _ . .,mwlll v,1ri,11ion5 i.n abm1dm1et; in 

rlvc.r scgmcm 4 would be afkclcd by !he ovl'l'<lli ah1mdancc nf a 'P<~C!i:S, bul al:;n :lrc 

mu<.'h mort~ !'><;n~itivc lo ~!lift-; in ~patial di~t.r!buti(>n i.hntl !he dH,f'IVt(k nwtrics wm1ld b.:. 

\-1/he•t rivcf\vid,~ mx·tric:s o1n;· a:,·<dh!bk for a SJXX:it:s wlth Wifbspread di:mlhu:ion ill !he 

;o;;t!l3ry, it i~ dWkdt l<> lmder"l<md why ;l m.:trk b<~st:d ,m sp:>tia~Hy !i.mikd Silmpling 

woul!l he us~d at all. 

Eliil1:'n;;t:on of rt'l-hmJ-ijnt 1rW!Ji(.'~, 111 p;utin1br !di>mr,~ \}n n,·c'!wir..k !rt'H<h 

rm!trks rather than th<~ ~q~m<.>ilt 4 lrcr!ds mmrks, C'Cl<ild >ignificaJJil_v i11h'r the condw;ions 

frQm th..: ;J;;.oi:s:;m,;:11t. 

4.t.3 Odlnition of the in'>lability c:ritcriort 

':'JRC u:;cd the pcn.;:¢rll. of oh(~rvntion:, fm' each trend nw!r;c .1'~11li;.1g <)!lt;>~d~ ± i 

slamlaal deviat.i(ln Jrnm the nwan v:tluc ibr the Hrst fiv~> years of d3la as an i.mkx <)i. 

p<)['lll<~titm inst<~bihty. lf m<Jr~ th:m 40'i·~~ of >he ~)b::;:;:rY:>ti<m8 !HI tmtside this bmmd, il 

p<.1-pulntii.'m trend Wi!> dassilbJ as ;;"ither ··modtrat(··· or "li~rg(>," d.;;pcn!Jing Oil Ill'<~ 

dirccti<Jn <Hld ~latistk<t! signific:mc'-~ of rh::: l:r<:rJ>t !-lowcver.,. eH~n in tb~ c;JJlC of '" 

P''!Jt:lmion !bat is stat>l>c' and :l'i>r wh1c:h !he-re ~s nn !'mg·!cnn t;-cnd in almndimcc,. a 

~nb:;;l;nlli<>ilb.L:Iion <:Jf(,b:;crvat~<m~; (.'(m!d '>!.ill faH (Jjmitk: <m~; ~lll::l{]ard dcvi;HkJ<~ {g)n; tlw 

mcan. The <~ctn;ll pcrc~C'<tlag'' blliDf! .mt;;idc that bmmdary V<ould di:il<::nd on tiK t,vpe aml 

nmg11i111d<.> <,>f yt.':ilr·k)·yc~lr '-'<~riubilily w tkrt popuktl'ion, hn n1uid ;;a~ily ,~xcccd 40'!•<,, 

c!lpecially wh<~t; t!Jc inilnem:l~ ~)r' -:;amp!ing erwr-;; is iakNl itt!<) ik:cmmL Dt~tlning 

in,tabtli!y in <1 diH!;orem wuy, (:.g., it~ illl. !ncti?>i~<: in vadt>bility b:::twc<.~n che tl.r;;! half :md 

the s:::wnd h;df <)i' !he l'lN'rvll!iom;. nm1cl signiiicant.ly t'lh~>r tlR~ ;:mJdu~ions from the 

For tOE-!, NRC de\doped ;l >c\ nf,k:cisim~ mks tr. da.s;;il')-' flsl~ ;lbundanG: d;li.a 

s-:fs intf> indi<:amn ot' Srmlll, ModaaEL or LHrg-: f'<)!t:il!i~ti lmpore!:;, The: das~dkati'm 
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v:<:~s ba~~d t)T\ the <lir<>Gtinn <md q.;;ti;;tocal ~igni fit:an~:~ of tn:mh, ant! on lh<: ih:qli~IKY of 

;mmml t~<:,nrb indin·s !':!lii:ng om:>idc !h<: pre·ckterrnim'd 1mis.e h<,>nndary discuss<'d abnv<:-. 

i-iRC's da~siil~.:.;;licm s<:hcmt', like <my dus::;ifir.:atlon sc.h;;nw !:lased on sMi5ri.;;,ll mxdy~i~ 

<)f !mmh <bl:a, i.s ~Cflsi.tiw tn vmi:1hilily in ihe lmcl<:rlyillg lt~rill.s irhhees rc.sllltillg fi-nrn .3 

<::ombin<Hion nf the n;rimal variability of l1sl1 populati<)l1~ ;md th<:: :mnrp!ing c.tmr 

a~so<.,lato::d ·~·rlh ;;un:elt data. The DSE!S pmv1dt'd ll(l di~<.'ll~~iml of the P·Ol.<-ntbl for 

mis<:Jassificathm <)( o:btm.l;l.ne~ tt<.:nd;;. Wh:lmm such <In ;maly~b. 1hc acctltilC)i of th.:' 

NRCs cl<t;;siticati<)fl:> tat1tl<>! h.c a.s;;~,,~ .. xl. 

"b(>rderlum" g:wwtb t';l!esc There \.wmld be \:'ilnlC rm!Jabirity thm ;j f"<)j:liJl;ltinn !rer.d 11-mt 

should h~ d;;<;:;di-:::d ;IS Small i\1 <Kiually dm;silk;l ,1:; J\:1mkr:<H<.\ or >h~11 ll poptda!icm llmt 

s!wuld b<.: cbs~ifkd <l.~ \1<">(i<lmtc i;; actu::sl!y dn,;sined as Large, !:>m !her<: should !:><: n.o 

pr<ibi4hilit:y thm « rmpula!ion !hat Sh(llll.d be c!a*'sdi<:<l J.S Srn!!ll i$ iU:t:uall:y da;:.;-;i.fk,d u;; 

App<:tHlix H docvm,;nts an ;ma!y:>i:; tft<H wa$ wndertak~n t(l evalwnc !he rdiabllity 

of r-.mcs trends dassifk;ltion .s-cheme. NRC's sdJ<:m~ w<.;s <tpplicd 1o simuhlttd daLl 

from pormluti;.m:; wilh h.rwv.-n mt\:s (>1. <mnu.al pop\llll!i\.lrl gn:lw!11 ranging from a 7()};, 

.;l,;dilk~ !!:>,,:no~.·;:, in(:HJMXJ >Wcr ~I .>0-year period. For e:!Ch pdjHiiMi\'>1'1 i,'i'i)Wth i'di(', won 
~i1m.i!ar,;;J abnndam;e ti:n<t: lr~rHh wn,; :>imulatcd, ><<:tlh rand(>m v<mati<m~ arplid m each 

<mnual al>umlmJGC value. :blch of. the r~su.lting wmllatcd fr::mds dam st:!:< wert: then 

;maly:<cd and d<t~.~ifkd ,1, Sni;!ll. Ivf;}(kr;n~>, or L11rg~ n~ing NRC\ ~;~h<:lnw. The <midysis 

w:ls perform~d f(Jr two cldfer<:nl type;; ofvariahitily, and two k<.·;.:b; nfram!M!I v:<ri>lfton. 

Cla~:>ifi~:at.km probaboliti<.c':> !(w Ml ·'fdca!'' ps:;,,;;.oi!.~r,;; <m.: illw>!f,:!ed ir: i!gme !!t, 

and the; pmha!-ii!incs <.'ak:ll.iJted fbr NRC:; da:;:;i:fk:lli<ltl pmcedurc arc il.ltt;;tnwd if! 

tig<m:. ! b, ln. Figunda. lhc mng~> tlf popu!atiml <.~hang<:: ov;:r wilkh m<>f<O than ~>n;;: 

dassiiicalion 1s p<l>".ihl~ 'H'-' $mall (··il.65 to "G.S5 ilnd --0.95 to ., L I), ;md there m·c no 

m!C$ of JKI!HllJtiDJ1: diiHlg\: t<lr wl1id1 more ttnm tw\) da~:sifi\.~>l(ions <He pPS'>ibk rh 

;<hOWit ill rlgl!f~ fb, r·mb;lbiiiti~~ M. nJ.is<:bssiticatiml. >il'.: i)i_gh lJSirtg NRC's rmc:cdun::. 

Th<;re !~ ;J 20'%-40'}t> chanc~: !lmt 01 m:ml will b.; i.:lll~;;ifi;:d it> Motkrak k>r IJ•lptrllll!Dll 
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chang<·s ranging from <! :'0'% dedhw m 11 3::\0% in<:r<:ca;;c. :vtor~>l'V\:f, <t pt)j)\1ialion lhal 

dcdi(WS by 2:''h, ov0r J(i y<:ar:; }ms a nmghly C<)!Hll probability <>f bcwg cla~sii'icd illi<; 

;<ny ofth~ tim~<.' catcgork~. 

T<} i!lu:>ll~tc ;!1C rmt:::nha! for impr<WC'!llCW. of !h<: da:;,:;ifi<.:;lti<Jl1 f'I"(H;;:;;~, ;; ::impkr 

$<:t of n.Jlcs wa~ >!ppli~d io the .sinwla1ed dMa (App(:ndix A). Thi~ scht~mc pmdm:'d 

Large, Modera~t', and Small d:o,;sificat!oa~ ihat w0r~ tntith mnro;: diMtt1d than lhmc 

pmdu~cd by NRC's rules (Figm.: lc). Scpamtion of ~he L;;Hge ;MH.l S.m<lll cnteg1.1ri~:~ >Y(1S 

nearly -:ompkl<:, aml >~ .Modcr;.ik (:illq:;<lry cctl!ercd on t'i:"!!lti'l'~' d1,mge , .. 1 .. where the 

pmh<11lih1y of Llrgc and Small was n~IJ' lo<.v. The :Lone:; of overhp of two catcgori~s. 

either Large wilh tvfoJcrat·;; <X Moderate with Sm;d!, are BRtch famtlk•! t!um >v!l.h Hw 

c!a~::;dicati•m n~~~:' used by NitC. Tlns ::~ltcm<~h.: d;;ssi!ic;l!i(m is ~till w;~~crv;Hi'I'C, 

bt{';iltSC pr)pil!<:!ion tiKtt art gn.••ving, but at a rd~!livdy low rate (tip t;J Jb0ul a 1"20%, 

in<.:.rcase O\·t:r 30 ye<ln} haw <!. hlghcr prob;lbility 9f h.t•ing incom~ctly d;l:>siH~;l as 

!\1\odemlc tlwn ofheing ,;Brrcdly chtsslikd i!S Sm;,ll. 

Clmnging the day;ific{;!tion pmc¢<.1vn:: tl&td i.n iht DSl'JS \A>uld sigr,ifkmt1y ah,er 

th~ <.~<)ndu .. sil1r,:;. 

4. L5 Other stati~tkal issues 
A numbt;t ,-,fth'' pn>ctdltrc;; u~c·d i11 NRC's st:;l.li~tical imal.y~i~ of trends d:!l;l. arx; 

und~ar or imttkgwm:ly just.ifi:;:d. !t is undear whdh.::r th<:: C(m;.;lusiom; r~<l'-'hc<l by NRC 

\\'<.'luld bee a.lt·~n:d by chcmging Jlwsc flH>t-i:.:lur·;;:;s. ho\>.l,ovcc, hlr !he ~ak;;; nftr:msp:Hent'Y all 

Dithl ~et tnm<::r,ti<m: All dar& >N~ wetc tnmca.t~d I<) :l length of 27 yc:nrs, ov;_~t1 

when iHlditionil! yc;;rs L)f di>.ta were avtlil;:tl:l!•:.. A!th<•ugh it! Hl<):>t Hl'0 Far:; of data '<'<'CI'rt 

di->Gar,kd, the ~tnetlys<<S emp!i))'<.Xl had n<~ h1her~.nt need fnr ;l ~iilrl>hl.tdtz.c-d l(!ngl:h (1f' the 

!im..:: sait~. Nc! rat!onak wa:> pmvid<xl !i)t this dcciswn., 

l~r!:_.!JlliiJ.~Q~il:.l'!B.:~.J,.;JHb',~!:'iU9L15:~L;i;:JiJ: NRC n:;ed a vi~tm! in:;r-ecr.i<m of th~ 

pr<'· <md posH9S5 FSS dma: •. and rdMl<t: agnx·m;;;nt wi1l1 th~ BSS. da!;l, to de.iennin~' 

Vih:; .. lher the FSS d::>l<' sN wu~. an~•ly:'.<'d a> a w!K,k N ;,;; t\\·(j scpamte lime perit)tk Th~ 

difkr~nc.cc:; in palicms lx:t'.'<'C<m til<:: data ~clo ii!mlyt:~:d il$ >l 'Nhok: ihtudmck h<.::ning, 

:>i.rip,;:d kl%, <.vhtk per-ch, :[·,.:>grh,)kcr u1 hg~>rc 1 .. 12, Atlantic tomcod in figure j .. l3). :md 
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!ho~~ dat~'l s~l> ;tna!y;.:lld in s:c,gment;; (akwtk. A111cri;..~~n1 .stlad, bay anchovy Mld b!udlsll 

in figure !-14) wrc tmt r<~ndH; apr.mrc!H. 

IH~r;,~xili.n£ .. \:!JH.b:ilJg . .<.l.<ltT! Y.l\]uec~; \\'·h,·H NRC':; ~gre<;.sinn mdboil:; wnc tmt ;1Ne 

In ,;onvnge. t<1 <I solutic~n, :NRC :!l(lmct.im.o~ a!!cmp!cd to adlicvc <:onvcrg~ncc by 

di:<carding data J1l'li!1t:i d..:i:m(:d In be '\HJiilen;," cv<:tl tlKmgh th;:rc 'iV~~s !IO 1mkpcatknt 

r~<.mm tl> mspccli!Jat the da!:l point w~~~ not~~ 11alid observation ofabmJ.danc.:. i\,lany i!,;h 

p;.lpulations cx.hibit w·idc !1tu:lm1ti<ms in <.~lnmd.ante as their natural pancm (1f JWpttLttion 

dynMnit::;. 

Exclu~ion. of dal2. Pn IlK~ ba~i~ ()f having a >·alt.;;,;; that i;, high<:r vr lnwer 1ha11 th<: r<::·:;t 

c;rc:~~~:·> thc potcuhal M hof!B t!K~ analy:;1s <>f pN.onlial :ld'-'<:ne CIWit.<)nm,;nta! impact. 

Di;tcarding th<; "c>mlief'" point m:l)' hdp the :>lg•Jri~hm i<> ~@W~gc to ;s Sl)l\Hi<)!l !lt<ll 

:~ppem-s t(> he :>tati~tka!ly ~igni.Jkant C\'t:!1 HHmgh in r;;:aii!.Y a signii1C<lill tn:nd i:: 1101 

pr<;:wnt. 

.'i>1'c!.!J<l<k>i.Qgx_f<?r •~snmaullJ:1.5!2gm.<;:nMd R~>:re~Sl(1Jl trendlim:]: This ~~st!t~ JX>ints 

;o !ht chok;;: of Mlalytk;ll S<>lh'<':lre. used lo <>Hima!c the m:mlHm:;;. Tht' Prism S·othvan:: 

iippat<lntly pro·,•id.;:s littk ''PP<)ftunity to adJ•Isl th;;: soh!ll<m :llgtwill-im by dmng1ng initi~l 

values, 5C<I!'d< m~lllmh, ~!cp :;izc:s, m .:<m<:trgen~.: criterra. If fin.:-tuning of Iht: 

algotit.hn:~ h;ld been ~~ossible. that would llav.:: been 1;1r pr¢fer~Jb!t: In u.n,;ustifiably 

di:-;t:arding dallJ pt<ints in iJn:li:r to .<tt:hw1·~: l:'.lnV<:rge.rJ\:e. 

A rdakd i;;stw i;; that !lle i:r~nd <:~limates,. )cilSf:., and sMi,;iic31 f!£'OhabJle!l:;:s J'i:!r 

lh~ f<t~mwnled regr;;;:;~ion are .m!! n:o.n:~s;lrlly ~miqn,;. An all':mp!. W duplicate tlw an;;ly;;.l;;. 

for <he ~Jbmkhnce ,:ndcx <hl<l set pmduo.:~d ihc SMll<:: r<!:;ults a:; NRC achi;we-d for Wm<! 

d3ta ~c!,, but nm 1\)r oth.:rs. Th~~:;e d!ll'crcJJCC'~ sugg,~st lilat NRC:> ~.d<xliml IJf :;.~ith~·t th<:: 

Liiti2M Regressi011. <)i' s~gmttttd R~grtssic>li hascd 0!1 wfndl m<::t!md ad\JC\'(!d the !<)';\·~~~ 

l\-ISE. may not lwv~ <llwa.y~ b~~n ,:,lneet. ll '> ildt <::loo~ar !hat !hi& wonkl have leatl to 

difftf0ll! imp;;(:t d;;;;silkat)c)I1S fl)l' <lilY tlf' the data sets, (mi thCfi:: ~.S :~ tmt~tlt\<t{ fnr 

Jcilb~;;nl oc~ulls. 

ln App~;;ndiC:t''> H ;mJ I, NH.C condLKtcd !Hl<l.ly>c;; •.)f the: impingemc:nt ;;nd 

c'ntnnnm¢n.! d;Jt:il ;;cts pm,,id<:d by lh<~ Fntergy in mxkr !i) dc~<crmim~ the Mn::ng;ci1-(Jr 
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r.:nnm:crwa (SOC) l~!>vccn w::~tm· withdrawal> by !P2 Jnd W) :.md ilK· Hud~<)Il Ri>·t:r lhh 

c·nrnrmmity. The ,·,n;li.y~i> w:1,; pcrl'hnned using a compm:mh~ r3nking mctho& 

f.silmal\'s j)f t11e ilhnndancc of each R!S in th~~ vicini;y ()f H'2 aml w:; OYCf the pcri<l-d 

!979-1990 w~rc r:akubt~d u.>ing a lTlclll<Xl <~:<:p1ain,~d <}!l pp. J • .rl.(J and 1.41 of !he DSfJS. 

The»<: ab-undan~,.,~ Y<d11<:~ wen~ th~n $ltrmncd .. mxl eac-h RlS wn,; a>s.ign~Jd. <~ r;l.nk ;;~cmding 

w i!s <:ontrihution.$ In lht~ !ola! abum!;mcc <;fall RlS. Sim!brly. imping<:mcn! !os~cs ofa1! 

IUS <.W<:r this sa.m~ pc.ricxl wcr-o:: estimated u:~ing :~ nwth<.xl ~~)i_plai:ncd ;m pp. 1-40 aml !-4L 

These; inss v;llUi!!< were sm·11mcd. llnd ~m:h RJS was a~sigm::u " rrwk ucc;:ordiag to ib 

cc.nlribution 1~1 the tota1 .i<:<>:>es. Ratios vf .r.:mks w.;rc then <~nmpu!cd. i.e,. tln: ab~md;mco..' 

mnk flf <'ad> spccit~\:: wtt~ divided hy iH )mptng~mem nmk A high t;mk ratio wa:; 

~ut,~q.>rc:ti<;,~J a~ i11dk~dng ~-hat <l :;p:;:c;:-ie~ W<~S llllping<;d :rl ;! dhpnlp<)rtionatdy high f'lt:;: 

<'Ompr.r:o~d w it> ahimdancc i~i the vkinrty of ll'2 ;md l.P:t Sttdl 11 sped<~-;; won.k! be 

a~sign.ed i! h!g;h SOC On i:ht: <)th<::r h3J1d, a k>w r~nk ratiD wa;;. :mc;rprctJ;!d as in{!iG!l\ng 

th•'lt ~ :;p;;;<:ics was; impi:ngc•d at a dispmjXlftionatdy !ow n:ne cmnpmcd to 1ts ~bundimcc in 

r!J.;: vinnily nf lr2 llnd !PJ. Such a ~P•~ric;; wvwkl k n;;~igfl<;'d n low SQC 

A11 ;!.nah:Jgl1u;; prc)::::edure wn~ u~'"'' to assign SOC scor;~' fm- t~mrainmem. As a 

m;:am; <>( asscs;;ing im!in:~t impa(:t;; <}f crurainmt:n! ami imping;;:mcnt. fb<.'d habits of !he 

R!S w;;~r:;; cv~l!uatc<.t For thPS-~ lUS thM feed on o!lwr IUS, the .::mminm"m rank ratin of 

prey RIS -,qg i.itdudt:d as ;m ;lddilimllll SOC metric, The SOC SCI)rr;:~ fm c&clt m:d:ric 

wen: .av,~rag;.:d, and til~: avc;:wgc~ ;ls.!iigncd io catcgorks or Luw·. Medium, and fligh. 

Tlw <J:;,; of ><+Hi>'~ nmk'; in ''Olllp\.;ting the: SOC score~ implic·:; th;-~t the H't1re,; for 

diffcrem sp<~cks :trc~ !WI indepemknt fmm c;lch other. if (1!lC JUS is <~>i'-ignc<l a l1ig,h 

S'-'<)r;;;, mwthcr IUS musl' llC<.:t:·,;sa.ri.ly he a;;signcd a low $C<X<:.', n::gardli;.•,;s or th;;: {lt,'[IJctl 

imp:tt:t,; nf ~llir:!inrnem l)f im.pingemem on i.ltfli R!S. The ("(;!l~-·!-<jll~~IW-i:S or I hi> ltlCk·(ll:._ 

indep.::n.d.e<ttc ;~n:c S!l!11itl;!ri7.ei1 in se<::lti)ll4.2..J b:::low, and i'ul!y dD~~m;·J,;;n.tc~d i.n Appendix 

('_ :'vhlfCtH'i:f, iho:: rank ratio~ at<: ;;t•n;;ih\'~ Hl cm>rs ~.nd incflm;i-slcnci(-s m liR~ rm::thods 

1-ts~:xl 1<.) Jna.!yz<: th<e Hud.s.:m Rin'r (h<td sets. Erwr~ <md lnC(ltl:>i:;;cnck~ in NRc:·, 

;malyS<'s ar~ summan?.:ed in S<;diml =t22 below. :1ml ii:d!y dnctmlcni<::d ill Appemhx C 

App<mdix C :llst> d(;nml~n~:; <m >lh~m<ttivc m<~thod rh:)t cEmhmtc~ ;Ill .;:uw·:; ;md 

1!\ctmslskm:ic$. WbJ;!n liK altcnullv;: m<:lh(id is tlpplicd to t!J<: da1;1 used in !h,~ DSEIS-, 
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all RJS f;)C;)iV(~ th~ sanw soc >L"llfl?. cnwdium"). Cilrw::tion of the>it~ t'rn:m; and 

illCl)HSi>t<:!lcks wou!d ~;igniHcamly dl;mg;c ~he c:onc!usiDns ti-c1m th~ :t-;·;~%m~!lL 

4,2 .. 1 l~ack-ol~lndepcculenct-e 

Two m;pccts of the SOC method may kad !<'> !:'ITllllC(>\1~ restli>>. Fit~L tl1~~ $<.~Nir>.g 

m<..'tJ1od relics \)ll nm.ks or !he l? l'inJ~~h RIS {.blu~~ trill:> is the i Sr:h RIS, bul >Vno< 1101. 

mduded w the nwking~·l. !(<me speci~'" hn.s :w dcYati:.~d atmndam:c i11 th;e river. with M 

corre~pum:ling dcv;HiQH ill lmplngtmc!H or ;;n!rainm~nl (wlnd! shm1ld be vicw,;;d a« a 

pasitive ~ituanon), tlle~l lflc rin~r ahuudmKe mn.k {s<e.: DSElS labk: 1-JO) ''ssigncd ;o it 

wotald be a(!(:tCl1~td. nov.:e-vtr. t>ccaust Ihcrc Mt alwnys I 7 ranks, the rank i<x unc f>r 

more (H!JeJ~ :;pedes nmsl h~ dccrem:ed (~ven though they ~xpericneed Ill) dcdille h1 

a!nmdam;c w !h<=" nv<;:r) m an:~>mmlld<~tc the i11c;ca5t' in nmk knlh;;: nn" ~p,~·<.:ics. 

/\nother ;Jsp~ .... ~ 0f the SOC method that may l;;;ld to crwm:nw; ril:mH-:; i~ that tht' 

m~r!wd dot:;<; @t c~;plii.'itly ;lCCOmli !~)t :;;smpbug crmr rcilet:l.cJ in !:hi:.' <:Ma, /l.hlw~gh the 

u>c of nmk:; was ~db.:tcd in r;:tc•gniti\)fl of the pr;%,:1'lt:•: nf ~miiplrng error, no ~t<ltiMkal 

tc,;t5 were r.;Jpm1cd that tol!ld be li:Scd w judg;.; 111,.; f!<)~sihle ~Hb::.!:S of sampling crmr o~1 

tbe ce>Hits. 

To .::;;amwc tbc po~mhk .,;fk:cts of thciic two il~pccts (>r li:w Stn;ngth <)f 

Connc<JliN! mdhod 011 n:s<;!lmg $'.X>fi.'5, a M<illl<~ Cartn :;imnl<!i.ion ~·na1.vsi> w<~s 

c<>ntlnct~:tl, <bing imping~mcnt ~;> <m c-xumpk, The anuly:m g..:ncmicd o~ls (;f ~itmdnt<::<i 

dala, Wi:luding sinml~H.cd s~unplmg ern>r, fM all weeks l!f river ab1.nHlancc sampJing lium 

1979 thrm1gh 1'1\lfJ. Tlw :vluriit· Cadi> ~inw!ati;.)n wrl:'i nm 31.l0 linK~ gelit:mting ,'WO 

siHn.dar:..~d da!;l sc!s. 

The anuly:;i~ ~tarlcd '"1.i!b l:he null hyp~>lh<:->i> thctl !b:: <wnual d<;a~ily in S<-i:J.m~:m 4, 

H1r e;ldJ <)f the 17 !lnfi"h IUS, '"''Iii idemic:!l il~ the n~m.,~pilndin~ ,lm1!l:l! imph1gem,:ni 

dc.n::<ity (from OSf.IS Tnblc l-:~8). T<l impkment the an<lly:>b, the :lmm;li. average dcn~ity 

in Hcgit>n 4 was ~t to b~ cqui!l w t.hc >.:mTcsp<)m!wg impingcrl!'~~Bt dcns1ly. Tlh~ 

aHo;::atwu or nmuml tknsi!y <Jilmng :><Jmplcd 'N(·ck;:;. and hcrw·e{·rl snmplint pwgr:.uns was 

ba;;c:d on his!orical ,bt3, and dllrlsity ~s!tll1&!6 ti'om 1Jw IW;l rive.r.vidt YOY :\il!l.lp1ing 

pmgn:.m;; (FSS aml BSSl wt:rc cmnbim:d U);iJ!g tli~: >~mc <t'>swnptinns am:! c:mnplltalional 

m:tthod~ ti:;,:d in !h~: DSEtS. Smnpling v:lri:ibilhy 'N;ls ;;imui;H<.:d usi.ng the :lv<er,,g,, 
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coefficients o[' vunatim1. by ~p~des ami smnp!ing pmgmm, fwm lh.:• iii:ll.lal rss and nss 
<btascts 

Fm t~:trh nm, Hrgion 4 dCJl~t!y nmk.s \l'l'l'C '·mnputcd !l!iing lh" mctlwds d!:Snibtd 

~n App-<'ndi<.:r:s H c1nd ! •.)f lh<.' DSElS. Impingement densiiy r;mk> W<~r•: t;.:k.,·n drn~d!}' 

from DSLlS T;ih1~ 1-JO. Str~T!fl,th <)f Co11ncdi•m ~wrcs w~rc as.signcd bm;ed ~)11 th.: ratio 

<)f R3ak oflmpingcmct\! W R•mk Df hs.h D<:ns11y (l>SE:IS, Apl>:::mlix IL p<~gl' H-:<3.L 

R<1tio < o.s; s~-(){1':-= l 

T~' addn.'S<S !he pos;;ihle dl:c<:r;; <Jfdcvat<'J de·nsitics k'r some" spc<.~Jcs Otll'hi:." ranks 

;m.J ~cores (lr 0thcr 'P''CIC~, -~ ~~\j'lwnc~ ~>fmodif].::;>tinlli> \H<> 1rwde to the null hypoth>.,,is 

sccn8riQ Fir>L ihl/' Rtgion 4 dcn>~ly fnr on!/' 'ipe;je.~ (c!J<)S~n ind<~p.md~ntly ;;t r;mdom in 

ca.ch random dmw (If !he Mml1c Catln simulation) was im;r;;a~cd by a fi1ctnr of 2, but lh:;; 

imping<:ment densi.ty t()r that specie;;. nnd all nth~r "Pt~<:ic~, did not <:ll:mg<.~. ln Hw 

;;;q•arat~ ;m;l!y~~~. !he S!li1K ptotc<!nru was ust:d tn ;l<:!drcs~i l:h~ dkcb of I, '2. :L 4, and 5 

>p~ck:; ha\•ing ckvilti:d Hcg1.m! 4 ikn~ity t,wi!ll no d;;wgc in tmpingcrmmf). 

Um.kr th~ tml! .hyp<J!II<'oi">. if ther~~ wm; no sampling <.~rmr i!il lU:S would lmv<: <1 

nmk mlio of I n, flfK! nO W(>Uid bl' a~sif>X!t::·il ;~ \>C(>tC of?. (m.:;ditii'i'l). Sntnpll«g <)ft<)r W(luld 

dctn::n:l<: Hl<~ r.ank rmi<)s liJr snmc RlS ;md incr-ea;;t' the rank ratios !i)r othas, so liM! ;;mnc 

specks collld rc·cci''~ ,~ttoH~m:tsly fligh nr low SC'()rti>. If <)r<t ;:1r !lwr~ ;;pcd.:" ha-d d>::l'ak~J 

Rc,;im1 4 d~usilh~\;. :;o !hal llW tank nul<!-~ o( thi.:s.: ~p<:des \Vere n:duccd, IlK~ ra.r~k ratios of 

olhcr:s WO<>l<j twe~~$~lrily itJ<.~r~a~c, n'c'll !bough lheir ompmgcmt·nt d~n:<ille;; w~r<~ :sii:ll 

~!\<K~1ly ''quai to !lwir Rcgi<m 4 dc!l~it.i..:::;, 

The w;ulls f'f<ml the M.onlc Cadu wmdmiou Bnaly,-;is M'C li.,lcd m T01hlc 2. Th:: 

>Jnaly::;i~ do::!ll<m:>tmto::s 1tm1, b,x,:Ju~<:: Ill'~ SOC ~car<:s !l1r dtfl'c(cnt RIS arc' not tndcp.::udmt 

fro!ll ~,,.-;h oti;~;,T, d1:mgc.-,; in ;J.bumlanc-::: of 0:11ie ~p:-cies that {(:\hK·t it~ rilil:k mtki and SOC 

Sl'<Wc ncccssari!y iJcrreilc>C the rank mti<:> und. SOC '><Xlfll:> fi.1: otiK'r :ifl<Jcics. Ln.der the null 

hypothesis., fm the kveh ot' ~umpling variability c:;tnnatcd dirci'tly from the BSS aacl 

FSS $taYc:;· thtla, 1hcn: J,~ ilt k•a;-;1 a 26'/'i, cbJm;c !lKtl \lnO:: Pr lll~)f:Z z>f 17 Rl S ~pccic:; wW b<: 

.<;cNwl tl:; having ;; ''"high" SOC. cw:n lh<Mgh all 17 ;;p(;dcs «.hoHkl b~ scm·;;d "~ 

"nltdit.~tn." !f mw nr mort species <trc imping~;.'tl at dfopmporllwmtdy low !at:;~ rdwlvt 

!
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til th~ir :ttmndal!t'<~ ill th~ nn~r, ih~r~ is ;m ;;:v~n gre<H:<.~r ch:Hli:>: thal f!ll~ or nwm ,.-pet:i<.~s 

will he crrol!:<'tJUs!y i.losigJJc<i "h1gl!'' SOC ~<.:<):r~s. 

The nmk<1:JZI~cd SOC mctn,; w;ed iTt rhc DSE1S also ll\l'; a fundarm.,ntal tlaw in fha! 

il i~.; highly H~r,::;.itive to rank dilkrcnr:c~ nfra.re .~peciE"S <\nd in><:l\>iliw !<>rank diifercnccs 

of common sp~d.;;;;:, for cxiunpk, if the mn::~t speci:::s in the riv::cr mnkings Wii:i ;llso the 

ran:::;! itt liR' 1.nlp1ngemt'nl nmkings, 1k ratio (lr ranks wo,1ld b;;: 1.0, indicating [l \;!~dnun 

SOC. 1( how~vcr, bc•:.ans,! Bf S;lmp!i.ng erwr or lli.her ~mJ.fC~fi <1!' vari;lbilit)' lh.; Hlf~;<! 

sp<,cic;; ill !l~.:: river w.:J.'> tm!y tht~ J;~•'•md mn:a in the impingement rankiflg,s, !.h::' r~1tio 

would be 2:"0, indio.l!lng 3 High SOC Oa I he (>ther h;;~nd, if the most almml•mt 2ipr-.:i<e;o; rn 

the ri«-er ranked rmywh~r<' bctwccJ\ 9';, an<~ ! 7''· in the impingem.;nt r;mking'So, th<' ratio nf 

nrder~li HI th~ <>flpM~t~ direction, from m<.•:>l ~lhlmd;mt M 1e;L:>! ahundani, !he >en~itivilies 

would be .-:;;;Icily t!;,, opposite. In tho.! ~.:ae;c, tht' :;c<xcs Wf><lld be highly s<·nmtivc w the 

ranks fifth<? mo~i :lbundf!m :>peeies, and in,;,:n~itivc In i.he rank~ of !11,;;, r"re ,;p.ed.:s. Thi,;. 

a$)'nlmt:lric:<l! .scMi.!ivity to rank dift::.:rt:nc.:::;. rnakcs thi:; mt:ln~ il qtK\'<Iionahk iBdinmsr <)f 

SOC, whkhn·(,r wilY lh<' r<l!lking >s done .. 

A.cc.;mding to tl1e USEIS, the imringt.:mc;m SOC m:mlysi~ was luscd on 

(c\1mpar1som; nf impingem.;nt <kn.sitic~ ;md Rt.,g;ioll4 river den:;ilit~s nftfl<l R!S .. Sl.m.i!arl.y. 

tl;:;: ~ntEiirum.,nt SOC ;ma!y;<is w;!s ha!it:d on compari~<JTI~ of ~:ntn1immmt d.;:r;;;iti.::~ and 

Rcgkm 4 riv<~r dcn.si~ic:; l)t' thG R!S. l<:>r l.l«.' ;maly,;e~ tn be nw<mingfi.1l. the nw<:~NJ!'\< of 

impingi:'ment dens!.!)' ;.;lHluld lx· dir.;~,·t!y c<:>mparabk tu 1h'" m;.;;r.;llm t;f RcgiDn 4 ti.vl!"r 

me;;,;<.m' of Rcginn 4 river density. Hl)Wt'VGr. as docunwnkd iu App,_;,ndix C. thlO 

m~.;'il.:<E-lr<:s <)f d~B~ity 8.r.o Hot directly i.:ompar;1bk due to innmsistend~ .. > in the .tU~thods. 

Fmrhermurc< imlh·idua! rn~sures (cmnrinmi:nt dctl~t!y, imt>ingt.'mcm tkll~ity. R~gi\m 4 

river d.t'rlsity) <l><'d in ttu: nnaly~"':; <U"' not V<lhd 'll<:tn.:::; of do:!!.>ily due to inlippwpn<,Jt: 

us'~' nf !hl' dnu. 

Tabk;; C.-2 ;md CA ~)i' Appendix C S!llll!I1Mi~<:! k>~'Y prop·~lii(!,;. (i . .::",. ryp.::s ;)f inplll 

data, summary ~ln!i~rics u:>~d, yc:-1f~ of tbUt ift<.:llided. lift Sl:tgcs i11•lud~::d, <wd any 
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inconsi>t<:ncie~ and illappiuprial<: uses im.:ludt: ihe lrt:<.mm:n! of input dal;t S<immury 

<;l.ati;,tk~ tlscd l\.1r comtxsri:;NI~, y.-:;1r;; <.>f d<J!.a IJ>i:'d,, life :,tag::-s mdtHk•cl and (for 

entrairtm<:11l} alJN:atioll of unidenti!id lar<;le 10 diH~renl la..xmwmk group~. 

,<\.ppi;llldi:.: C docun1~nt~ an <iltem;ltiv~ mdhod f(!r wmpulmg SOC Si.~on:s in which 

o!i o!' the inconsistencies and irwpprtlpri<~tc 1.1:;<:~ ~\··er;c r;cctilh::d, 1n th<~ rt!l(T!Iauve 

MJaiysi>.. rne!ri~5 fbr imr;ing~:me;i! d,m:Sity. emmitlmCI1i den-;ity, and river d.cMity are all 

npn•sst:d in (:mnparab!r;; units and 3J<: has;:d (HI ;he '><lll:tc h!"<~ ~lag;.~:; and y;;:;.~rs of dam .. 

Th<' k~y· pwpr~·rlics of the ailcm;ltivc mdhod arc Sllmm<~rizt'd in App:::ni:,; C. T;1bk~s C-3 

;md C-5. 

Tithk.s C-6 through C>9 of App~nilh: C wn1pare the r<.)8u!t:; fmm. ;~ppliratiml of 

tb~ alkrnahv~ method to th<:~ re~uh!'i d<:teltmGnt:::ti sn Appc~ndix J of the DSE!S, In lhl~ 

DSEJS. High SOC :;c()r:::s !<x implllg<:mefll were assigned w blndhh and hog..::l-wk¢r, and 

a L"\'r SOC ~rm·.~ was aS:Jigncd m :;rwunil sl:tiner. h1 the DSEfS. a High s<.:on.~ !c:lt 

<:lltt>linm<:llt was assigm:d to t>littlmw $rildt and a Lov< :;~tJrt: wa> ii:S$'1gllcd to &{i<lHail 

s!iincL ln '~nnlr<~:st using the alternatwe me1hod, i\·kdiLm> so..~nres 1'i..w both cn!r;liJlmem 

Mtd impi1\g~ment ·wo:T<:- <lS~igned It> all IUS. 
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5. Additional comments on NRC;s at)plieation of the WdghH>f 
Evidence allJ)roach 
NRC did no! usc th.~ populatwt:l dymunic~based irnpatt a~S<.'$~lw:.·nt <lppm;H:ht'S 

~~~cd ~n pr<~YI<)m; <~11t.rairwwm ;1nd ;,_Jl!'irwcm<~nt imp;l<::l &S.S<);;.;;mcnt~ for Huds,~r. l<Jver 

powt~r plants. Instc,HI., in the DSEJS NRC me:<! a Wt!ight-<)i~e,,idcm.:rz (\\'OE) appmadl 

dcrsvcd.lxom an appwa>:h origimtHy d~Z:v~k>pcd hy l.h<~ t.·!ass~t<.:hu.~.;;H> \\\:ight,of~T'.vi;J,·nce 

'Wmk Gnmp for ~~~c in risk <w;e%rm,nt::. perfqrmed al site'> <:@t<nnin<H.:d with ha'l<~t~iou;; 

ch~mica1:; {:\.•l'ea:zk: el al. i 996}. This section sumn·,;trius; I he k<Oy i:Caturcs c>i' lh<: c;ngil1a! 

WOE appwach, i<kunlic~ change~ matk by NRC, and cr)mpart~s the appmach LIS(il rn the 

DSElS to the ''f-'PW'tdl u.sed by ErH~;.:rgy in it~ A..El r-epnn: {Ba.rnth.mJcS<l-et al. 2JH)ll). 

5.1 (ft>erview of the Jlrts.mdw~·eu~ WOE llj)pmuch 

Thi:; :il!-c:tio!l provides a hrief ovewiew of !h,e \V()J:i ;lpproadL whkh ls m::~~ssary 

lhr undetsl3nding! tht! limitilllotb inlK~n:mt in NRC'!; us.:: of tins appnmdJ in th;;· DSEJS. 

A<:c(>HllHg t•.j !'vkn:.'·'"' ~~~ ;;.1. (1 996), th:;: WOE appm<1ch i:i in:<?.n.d;.~d !o 1mwidt' ;! mtional 

::tn<l l:ranspment !ram0work Hn· cv.'1.luati11g !he ;;treugths ami W(:.akncss;;:,; nfdit"f~rcnl type:; 

c,f sd~ntifk cvi~km:c l!~;;·d to dctnminc whd'hc·r a p;~rti<.~ubr stn,:;;~or ha> ,-.,w;<xt <->r .::r.>uld 

C<HlS•:, il harmfnl etol,>gi,;:il effect. The arpmach indudl:l;; ~\'aluation of !he ll3turc C!i' 

uncerl;limy ass;>ciah)J wilh earh line: <)f' evide11Ce. 

Th.:: WOE; ;,ppmad1 wa~ ,lc;;ign<;d m b<: cmt-;J:;tcnt .,,.·ith lbi! ::.:<.:o!ogl>:al risk 

cl>~cs~mi!r!i. pro~.·,~;;s dd!·ncd m the U.S. Envin:mm~~ma! Pmteci!mJ Agem;y (EP/I.f:;, 

framcwml !i."!r Ecolugical R!,:.k ;\.s~c:;:::.mcm. (USE.PA 199.:!'). GDideline$. for Ewlogrc·a! 

Rhk A;;:;;-:;;st>lc·;Jt (US.[J'A l 99S I, <t!hl E,,o!ogica! l'l.i~k A;,,;,~:;:;rm:n! Gt1idm1"" for 

Sl.lpcrf\J.nd (USEPA 1'997). T!K~><:.' dlX:uments define 1h<; tW(l k~y dcmN1t:<> of ;!n 

cc~<ilogka1 risk a•;s.;;ssmcm ll'< b.: ing ··:ls.><.~ssment .,:,ndp<)ini,;" ~md "mi:ll&ur.:rw.:·nt 

t:tldpuints... A~o:OC:!.Srn~IJI t~i!dpomls ;m:: "c:<.plicit c.xpri::!>Slllll~ nf iht.: ;Kh1:11 ~·nvirunmcntal 

'-<lh<!: that i~ to bt; rm;.lc<:ted.'' Th<} ahmdance of a valued fi4l popub.ioJ),. the 

prodw:liviJ:y <}t. <t benthic inv~·f1:dw;ll:t commumty thai serves ;J~ a pr;;;y hase for i'i:>h. ami 

!he vio<bihly •)f a1: endang<:r~d or thrf:Mt..'ilCd species :lr<~ '-':'i.>lrnplc.$ nf ass<Ossmcnt 

l'mlpoints :Vk;l.sHwmcnl C'ndpmnt~ arc lh::· s.r~·eifir line$ of cvJdem:c thai an: n$cd to 
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d:::krmin<:: whce!h<:r as,:.('f':Sm~nt ;::ndpoints hav<e b~cn or could he adv,;r::.dy atfc!:wd by ii 

;;trC%·or. ~.ka$ufCm<.~nl endp<)int~ n;l1id in:d.mk ftdd i!JJta Nl the ::buml•mcc and oih:::r 

t:h:arau.~ri~ti<:;; nf poplllati<>n~ m •:omnH.mitit:>. chos::u as a"''~>smcnt <:ndpoint", 

mc3sut.::m~m;; of com:<:ntt>Jtl(m:; <:>f bazardoLl:> );U11:>t<wL·~;,·;; in "'BYirunmcnl~l m~;.,dl<t, ri:Wits 

frmn labormory studies, matht,mati<:Hl mHdding: '-'Indies, M orhc.r kimis <jf relcv<1m 

h1l'lwmatim1. The WOE ;1pproach, in ,,ss<.m:tt,. i8 a sd i;f prih:cdurcs ir~t<::nd,;,j hl !1rtwide; 

C<:)1histcnt l<lgknL ;md H'ansparcm tvaluatiNH (l( tnt <t[1piit:abJ!iry, stn::nt~ths, an<! 

weakness~:; nf the v:l.ti<)US measun:m"'m endpoints t!mt o:uulti be u:;~;.'ll t<.) a:;~.;i;~ ilw 

likelihood thnl a :.tn::ssm of Co1wern i'> ;Jf!l~cdng or moy havll a!J',;,~md an .fbSC:S$lnC!1i 

Weight a>signe{! to eat.h mcasurcm~fl! ~mdpoint. ba,;.od <)!1 lb.~ dcgrc<: to wlw;:lt 

they rebk tn tb;:, a>sessment ·eadp<)ini, ml the; qt1aiity nfthc dotltl, or on th~ rrumncr 

1n which iltcy wen:: upplicd, 

''· Magnrwd.c c>i' n:>ponse in <:<tch m"'a~urem~nt cmlpoinl, with strong nr obviDus 

rcsp<)nscs l,cing typt~a!Jy· assigm"d g:r<::<!lc( wc1ght t!um rn:ilrg:inal (JI ambigu(m:; 

resp<lllS0.'i, ;md 

3, C<)m:1.1rn:nce Mmmg B1C<t:;un.,mcm:~. wjti1 more \wight ()r C:<mfidcncc bdng 

attrib,Jicd to fii'jdirjgs in whi.di there i5 ;lg.1'ecmwt :nnNti; multiple me-asurement 

endpoint~ and kss 'cv~'iglu en c<mfi1k!l~D hdng Jttdhtlted 10 ihuling~ in \Vhich !inc:s 

,,f ::.;\:idem:~ <.'<lnlr,ldi<.~i Olll.' ano!.hcr. 

lVknz.it.~ 001 al. (!996') dE"litlt,d I! ati.ribtHDS for li:';C in <:Y:~hmting the ntility or 

i11olt\·idua! l.1.1lCS of <.'Vi<knc.;, gmupd ww <::Jkgc1ri~~ r~ht:::d (~) $in~ng!li d a;.$or:ialwn 

b:::!v.-e~n t1ssessme1rt <md t>lGl.>urcm<.:'IH endpoints. data quality, and. >twiy <ksign Th~<:>c 

ruH!mr'> nbo pnwidt ;J wiJk, <lf $,;;3lu:g valuc:s intwJc<l 1o a,;;,,<)Wii f<x !he rdativc 

impowmcc-. of ;:-ach <~ltribmc The rdmivc- nti!rtks ilf difll:rem lillC$ or t:VJdl:'m;;:: ndatillg 

!<l a p:>rlieubr <l.SS6mJetlt <:ndpoinl ~re ddcnninc'd by >;;;~1rillg ;;·ad! lim.' nf C>·irkllt'C 
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il<.~<:ording to th<l l! ''ttr!hHiO~. nmlliplyi,llg each :>Hnl,tH<e score by the aprli.:ablc ;;caling 

v;J!u~-., ;lnd lhcn ;;wnming (l:w <tUjl~st.;J S\:tm;:;. 

lh.:: nmgnil\td~ of the, n~sponsc for e;lch nw~1';mem~nt @dpoim is ~va.lwuc:d by 

dt:!ennJ.nin:g ( l) whNhcr !.he me<t&ur<m1c~nt endpDint indicaws th~ pn:.1;.mcc or ;Jbs<:ncc lJf 

harm. mHi (2) '-"hdher !he r;;;~p<msc ~s low m hig:t1. Dt:t<.~nmwninn> (J( >>·tl<ll rcspon;,;e 

wonld iadtC<>il' a pre:'>t:m.:e of bmm, nnd of what vHh;e,; (>f the resp(>ib~~ \\'(>Uld IJ.e 

;:Ot<>ider~d "1nw" or "high." invotv~' subjcC".tivc Jl<d.gmcll1:> and shmdw b<.: made [>fi(lt l~) 

iht~ nsses.sment. tvknzi(· d ;ll (l996) sugg~st tha! t!w weigl1ting -~cores .. cvidcl"wc of harm 

determinations, lllld HEii1)1itudc Of !Jnnn dCh:'IT!Iinr:!iOilS for <:m;h rn<~asu.rcment Clldpnint 

'ih<wld h~ rrc.><.~ntcd in amtrix lhrfll r.a•.hcr thm1 b;,:ing ~ggregaled into " combined ;;.:;.ort~. 

With te.spect li> C<.111ClHY<."llt.~, l\,lmJzi~ <~t ;tl ! 1991\) ,kvclnpcd a graphical method f()f 

di;;rbying ~'nd C<lmp;lring WOE ck!crmmah<>m fix difl'cr,~nt ltn'~ <Jf e,··id<.~nc-c with 

difk:r:;;:flt cllility weight:> and n1i!gmtw.lc ll<~tcrminatiOn$ hut did twl. re,·omnh~ll(i 

"t.::rxegatt0<.1 nfthc rc;;.ults t!ll.<.' <1 (<Jntbiuccl :i.:orc. 

5.2 Afodij'kf11im1K trW.!<~ by N'RC 
ln t!it.' DSEJS, NRC ;ldopted t!w (!1·\c'nd! fr;;.mcw<.>rk of the \\'OE npj)r(){oCh J\'<)rr! 

l\knlie t'l ;II. (!9'1b), but simplified many o( !.he e~'<ltllMi•m pwcC'dnr::cs. The ! ~ RIS 

id:::H.tifi<:tl in T<1b!t~ 2"4 of th,~ DSEIS were sdet!>~d ~lS a~se~~ment <Cll.dpntnb 11)r Lhc \"iOE 

;;:v"!uati\J·!l. !\·lore ~~~<.~<:Jtic:>lly, !he WOE e<n~h1Minn nddrc-s·:;<~d the potential unpc<cts of 

t'Hirainmt.•!!t fltud i;npingcmt•Jtt n! lP on lhe a!)rmdail<C:<~ (rf 't'OV and yca.di.ng !ish 

bdoll~ing 1<.1 each lUS. either through cnim~mncm aml impmgt,mcm m<>rtality imp<)sc<l 

on the ~pt·cic~ th~msd,.,·e:> <:•r 1hn:>11gh <~nuaiM!k!!'!t ~111d !mphigt·r)lcnt <>fr,r~y >j~eciC's Tw.il 

gcw::nl! tines tlf cvid<.:ncc wcr<~ defined: the 3htm.dance; nf the Kl:'i s.s determined from 

analysts (1f population !r~B<ls (!DE-!), ;md the "stw1g!h of <'<)f!H(T\!(.m" belw<.:cri 1h<: 

op<.:mtwn of the !P2 and H'3 ;;oding $)'St:::mo; <md the: <lquanc resource» or the Hudson 

River, as dc!ctrnind Fn.nn ;1naly:;i;, fJf imping.::rm:nt ;md .::ntminmem !;),;;,,~,; (LOE-2). 

Only 7 c)(lhe l J 3ttrihute.:; dd1ilc:d by Mt:nzil' <I ;~!. U 1%) VH:.:rt: \JS<:<l hy NRC and <dl 7 

wcf~' g:i•·cn eqmd we"ighL 

D<:t\lrrnimYdou or whether i.hc rL~'P'm~e t~f a pawculiil' mcasur,;;: is ''low" •Jr "high" 

-~nt> b~; highly ~ubjedive; L"~PL"L:ial!y on the case of mcasur<.~s for which an objective 

meilsurc ol· harm ((:.g., <t watt:r qoality L"ritcrwn or it n~hing mmtality thrr~lm!J! do<:$ not 
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cx1:;c T~l<: NRC's gutd:uR~~ nn dt.'!~m1ini11g magni!llde:; of l:nvimnmenwl impacts 

(l)SI~lS, p;,ge 1-.)) ~p<:cifies th:H imp3l't~ <>n ill': <Jnvircmnwni;ll resource sflOtlld he 

dt'signaied S/v!A.LL, tv10DI.':RATE, m LA.RGE depending 1m whl~tlwr they arc >i<:!c..:;tahk 

tmd whether they ,;rc h1rg>.: eJJ{>tlgh lo •Jc.>illlhilizc impor!ant <H!ribuk'> '.rf lhat n:;;m.m::.:. !n 

!he DSEIS, magmtmks (jt. impact~ for til<' pupl.!l<ltiml line or cvid<:1Kc an: <:~ssigned l:msed 

(lli the sk>p<:-~, ~tati:>tic.:~l ~igaifk;m(:,;;, ur"l vMitmec !hm; tn:nds ~•Hulyscs. ?vlag;nimdcs <lf 

impact thr tbc 8tn:;ngth .. of·<:•>nn.:ctwn liBc (!f ~vidcm.:c <il'C <l~f,igmx! b<l>t't.l on thr;: nmkmg,: 

,,r impingcm;;;11t and ,,ntsmnmen! k>Sscs of RiS. spcci•:s rdMive !<"> mnkitift$ !)f ~lbW1d,iiK:-0 

of !US in m:er survey d~ta, ObjeNive mNt\>tlm;;, ()f hann de< nnl •::xist for any of ~hese 

and an.' n0! din:ctly cd;lt:::d w tht: d"'H11ition$ of S.i:vi.ALL, MODU\Alb, and LARGE 

ddi11cd in ~me gu[dam.>e;', For cx~ll1p!;:. w LOE-1. ,m imp~1d is Jdincd ~t~ ·'·JMg-c'' if the 

!Xlpul~lion 1r.::nd ha;;, <I slupc s.ignificanlly Ji(f,;renl frilm lcm 11nd hit<l greater th•m 4(!% ;>f 

anmJa! 3(nmd,l.nc<: .imhccs tlll~re !han one ~l~mtiiucl dcvi>ltiml. <~W>IY Jhm1 th'-" !B<"<l!l <lf th(> 

!iol five y~'<lr:; d ob:;,~nutitm. In LOE-2. a ~.tH:ngth d" tonn(~-c!icn1 1\)r ml RIS is <kfim;d 

;1:; '·high" if thm IUS appear;; t<l b~ dtSi>r<>f!l)rlik)flaldy teptc:sc;nted in eHintinm~~~t or 

ln1['1ing<emcnl Slln1flkS tL'lHtiv.c to it> .a!m.mliBKC ill tfle river til the Yicimt;,-· 0f !J>2 ;md lf>:J. 

The::.~> '-lpcralional ddi:nition;; :w,, at h<':>! indire~tly rdatcd w the dcfinitio11 of L:\RGE 

provide> in NRC"s g,uid<mcc i.t .. "E'!Wironmontal d1:h:t;; am .. ~lcarly nOii.c-eabk ,md an~ 

$uftlcient !<> dc~t;olli!L>c rmp<1rtan1 :lHnhntcs <)f !h~ r:::sourcc." 

A.s.sigmncnb ,JfHm!l NRC 111!pt!ct kvcb iSM.ALL, MODER."<rt~, or· LARGE) Me 

for cxmnp!.:, if !h::: cmK~IUf<ion ti·otll Hll' pnplllatir.m !inc oi' l~Yidcncc i" '':;,m~H, .. thcr! 

SMALL (JI't>mll impw:! kvd i.~ :i%igned n!gat<Jb;,,~~ of the outwrnt' of tho:: Sh'<mp.th-uf­

c-vid::-m:e ;m;lJy~i~;. H l:h~ >:llnflusiorl fr<lm !he popuhltiml line (If cvidCJ)CC is h1rgc, tll<.'ll tile 

final Jr11p;ld kvd can be SMALL or LARGE depcudmg tm the slr<:nglll·Of.l>VId<:n<::c 

nmclw.ion. 

The nwt·mn<: iJf NRC's WOE :·1ppwadt is ,:t:;,p~ndct\1 on !he ;;nbjcdtvo:: aHrihutt 

.,.,,,ighting~ tJrl;j. ;Jdiniii<Jl1~ of kve.l~ ;>f impad and. coH>c~q!lcntly, th<: eondtl::don;; !hm1 

"')1 
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RlS an; a~~ua!!y st~flie"i>?Bt to hav~ GHJ~;:!I an ~lbs<erv;;;d ]ey;;:l of d.::dine, wh~'lher 

Hlicnwtii·'C ;:;;u,;;;;s t:nuld mon: o;:a~ily cxpbin changes ob:;.::rvc:d in th.:: RIS, or wh,,th~r 

additional mitig~ticm CL)til!l appreciably impron: th~: st<'liUS i•f an lUS, cmlll(lt rn,, nddrcs"it:d 

cl:<.ing NRC'> \VOE ~ppn>n~:h. Tbc!>e is<>ucs nrc, in C{lfJirasl, addr.:.:;~ed in Un' .. -\.EI 

approa<.h <icvi:lop.::d by f:.nhlrgy 

Tlk' ab<Nc c<)il~itkratiom< de• not imply thiH the \~'OE appR)<tch I<Kks \'i:tlnc and 

~houid lWl be lJs.::;J, however, th''Y imply !1-mt us~' of t!H.' krms S1v'lA.LL, tl.·fODERATE, 

and LARGE i<) .c:.h;;metcri:>:"' th~ C>mdm;i<)n~ c1mvcys ,; mnch high~r dq;r~<e <>f C<mHd.:n.:.'c 

tlmn i:; acwal!y wananlod. ·rhc fi1llowiug '~''timJ f.kmon~lrat~;.~, how NRC's L'>.mdu.>imls 

'"uuld be diffcr~nt using an itll<ernatiq:- WOE amJro:l<:':h !h,ll is m<.~re closdr aligned !1.} rh~~ 

<tppt(><!th !k$Crtbcd by l'vkn.<ic ~~t >il, d 996}, ~x~rn::<:ts :;mm~ errm$ m;id<' by NRC )n 

i.nt::ll))rding the Hwhon Riv~r d;w1, ;md ntiiizes more (lf th~ ava1lilhle evid.em:~ 

cono:eming pct~Cnlial imp>lcts of 1P1 3.lld IPJ on the H~ldsmt Ibvt:£ ilsh ~mnmu.nily. 

il.pplicBHM of :he altenHl.i.v¢ ap1~mnd1 rn><itl~l$ cm1t!usi(ln:< thm are sub.~·r.amially 

difkn:ni l'n11n lh<: condusions r(;ac!H;;ll i.n !ht: DSE!S, 

llellwmJru.tirm oj'an altamltive WOt: approadt 
.:\n alh.::matil'i.' WOE appwn<.:h is docmn;;:nt~d in c\pp.;:ndix D w lhis r<:p(>rt i\ 

summMy ,~,f !h(! key d1<mgc--;, !<>~wther with tlu: r;::mlts l)b!<tin.~xl f1·~)m <1rr!i~m:i.on i'.f ih~ 

;1lt~m<1tivc <1.pp.madJ, arc pwviJcd hero;;, 

Key dumgcs m;!dc irK,hl!k'; 

J. Elimmancm <>f 1nconsJStondc:; nnd crmts in ~~RC's strcnglh-n(c<>!medion 

Mw!y:;i:; (S<''-'llOfl :L2 ;1bon:) llflti corrl:'ction ,;f orm.r.·:; in a>e;umpti<m> rn<1d<: 

mnccmlttg di<:ts ;Jf:mn:!c ftsh Sf1c'l.'kos (llppclllhx D) 

2. R\:Vl<Ot.ghttug <lf the l1n<:> of <:vtdt.•ncc lt:l<:d in rhc popubti<m tn:ntb oma!y:;i:;, 10 

:lt'C'{ltmt fbr lht' lil<~t th;ll: riv<~r<.'>'i<k' i!l:>ur.rb.[\Ct~ trcmds :m:' more r'·kv;mt rm;a~ures 

of population 5!<1i\lS IJwn nrc ;lbtn1,bnct tnmc!«. in lhc immdiam vkiniry of !P2 

an<l IP.J. 

3. Adju$tm<ent of the pop11latiun tr~:nd~ WOE scnn·o IDT mim£!<' ;;p>:(:i~:s to iH:~:m.ml 

f<Jr the: l;l,·t !hat many or- m()~l rn•,ml:>er;: (If theso:: poplJlation~ ncw:r cflt<::'!:' lh<: 

lli.tdS(lll ;md al{:.lwt :>ll~Gcptihk !Q .:n!n!lnm¢llt or imping:<:nk'l'! ai lP <md lP3. 

Appendix A 

40-kkkkk-AE 
contd . 

A-493 NUREG-1437, Supplement 38 

OAGI0001367C 00040 



1 

Appendix A 

4. R~weighting <)f ~h~ lim':> or' :o~vlderw<: u~<x! in the SOC ;ma!y;;.l!i to B<:<x>unt fix !he 

hrw hnpo!d <lf imr~ingcmen! :rdativ<:: i~) cntrmnm,~n.l {:;,;(;tion 2 <>f ti;i~ r.~p·oti:) am! 

the high um:i:.-rtainty a;;;;m:iHtcd with pp,~dict.i<>ll!> cPn<:<:ming thC' importance (;[' 

imhr<~<:.t .::l'f~:(;t;; (Appendix D}. 

5. lmJusion of tbe <•Hributc ~caling tlKtOI:& dcvcJopc:J hy \·knzi1.~ ct al. (I '}9(i) l.o 

ii,Z•.'·<ltd mon~ \Wight !<:> iitldb,it<l' Hlat :m:· do>dy rdnted to dctem1inatinn of 

6. h"Klu~ion of:' the ;';lViltkJbi!ity <:>f obj~~c~Hvl· mea$ur%'' attdbutt fh:nr; M<.~Jiiie d at 

( l<f%) tn a-cccmi mor~ \Vt'igh1 m ill1rihtlks thm dinx:t!y mea~urc quamities <lf 

mtcn:::.>! fhr impact ;Js;.essment 

7 1>·1odific<Jtiml of the uHp<l~;t catcg(>!'J' ;t~s.JglHJKill. sd11.m1<.' to eliminate n l:>i£1~ 

inlwrent in the schem;J u>t·d in tl1'~ DSfJS. 

K Additio!l ofiwo <tdthdnn:l.lli.ne:; i)f ~vtdL"ncc tn t!w StX: nnaly:ib. to m(loC:: din:ct!y 

a.ddre% dmx:t :>nd imlircct mJp;}d8 nf cmrailltn~nt >md impingcrmmt on Hud~tm 

River fi:>h popuk>!i.nns, 

Of ihe;;e that1gcs, the nl<>st imp;~rlat1t at;: llle dimitmtiHn <)f incon:;i~ler1cir:o; in 

LOE-2 ;wd the im:lnswa ol cstinmt.::s of t:mJdittonlll Hmrt:<lit.y mtc;s (CMHs) as add!linmll 

lli16 tJI'.,~vkkn<:'<! .. ·'\~ ~h(liin1 it1 S.:di.nn 4.2.2, wllcii incon,;i~t<mci;,~~ in LOE-1 ;lfl:l!ysi::. :!re 

dimi.nat<x!., the t'iBlk·ba$<:d slrcngtl:t·<)!~cmm~ctinu $<:<>res M~~ '~qn;ll fbr ~H RIS all(! 

pr<.wid<~ no information <.~<XI;;rming th<: irop~Kt of U'2 ~md H'3 011 th6;;,~ sp-ccw~. The 

CMR~. in wr<lrasl. arc: ·CI'Ilpiri<;a!ly·bil.sed CSilm;n;;:s of the acnml 'ttl<)fl.il.lily irnpm;,ed <m 

!isl:l prlp,dalimb hy ::·tttrainm.;ci1l M<d irnping~m::nL ;md prov·idt' olly::ctive m.:lit~mE;s C>f 

pntcmw.llmrm t(l populalinns tl1at are l:lckin.g: in NRC's WOE uppm:lch. 

Tho:: rtviclc<J \VOE apptllnch WH~ iippltc<i h) ! 4 c>f th~ 17 .RJS fi~h spt~d6~. Fm i.ht~ 

rt'!ll3llltk~r (t\Hwl!lc mcnhad:::n, Arlnmk ;;wr;g;,·on:, nm.l giz;~ami shad) !h:::n.~ was 

ins;!lfitkni int(mna.:ion l<> ;lpply dtht~f thil Migin>l1 (<i' the revi;;~~d WOE ilfJ!)fO<Wh. 

Sho1i:no:;~ sWrgt~tm rwpula.tiom :itu<li~~ rcvlcwi2d in. i\ppt:mlt.x E to lh~ DSElS and 

di.s;;.·nss(;.'<l til Sec:ti<lrl 3 ~)r l'lti:; rep on ckJ.rly <k~rrtonslrat.~ thar till? Huds;on Ri\•t'r flt)p\tiMi,,n 

off;pc:!.:i<::s h;ts greatly inai:.'-i!!i<~d 111 abmldan~t: since Lhc 1970s. !n <lilc!Jtim1. ir:np.i.ng,~mw.m 

;;r,d (~ntr;liwnent di1n sumrm;riz<.·d in Sedion J ck;H·iy demonslr:<k lhil! ;,h<)riH(1S<~ 

~turgcon <He r~udy irnping;;·d, and -;::itbcr rardy or ne,·er en1r<1im::d <U li'2 <•nd lr'3 . 
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Sh(lli:nos.c sttug~on feed e::xdt~sivdy {)!I invert<::bmtes, !herd~m?, indtf<:d <:fkch nf 

<mtt;linrnent or impingement. of ~tlHg<:-i!n prcy $houkl he tW higher than for ,my ,)thct lhh 

spccit:,s, rhat f~.:'ed on invertd1tate>. Fnr !hcsc f<ca.'imls, shortnosc sturgcml '-'-'H> indmkd in 

th~ rcvi;;et! ;t~se:;;smc:nL 

An 1mpnct &mmmuy 8rta1•lgous ttl the :>~mJmary pr1widcd in T;1bk !+17 of dec 

DSE!S is pr•lvidcd in Table 3 .Impacts 0r1 a.!1 R1S "'~·''<'J'il Alhmtic i.t;mC<>d an' cb;;.sif\d ;i;; 

SM/i.t.L or SMALL ic> i\·!()!)ERATE. Tht~ imp;ic! 1>r< b!udl:;;h. which was da>:'<iiicd m; 

LARGE in the DSEIS, '" c!a~sified m; S.MALL in T~h!::: :t 
.!\!;hough tbese condu,;wns llH' more reaiiMi(· !han the coll<~htiikms dra1-v!l 1n the 

f>SfiS. they arc ~i:i!l tOIJS<lf'.·itltVC ;md ;;ti!J sutfer from llJ;lJlY <)f t11~ mh.;n~nl <kJ1c[..;ncu~S 

nftht~ \·\/OE appmach. Lik..; ;my WOE ;;pproa:::h. com:.luswn:; (i'<)Hl lilt: air<.Tn-anvc \-VOE 

ili"\J '-:<:JH.i:tiv<.~ w change:; in ;;ubjtdivdy .:kfi!lNI attribur<; wdg.hti.ni~S ~-Rld defillitions of 

irnpa~:t lev.,;;};. M<)r.-:-Ov::'r, no e~dmatc~ of ;lctual imp<lt:g of N1tr'..tillmt!:t11 nr implng.~mcnt 

on !he abundaJW<' or reproductive ,;;apa<:aty <.1f rotenti:Jlly afle(~lcd population> an.> 

pH>\'id~d. :md the 1'!mdarm.,ntal 1s:mc of >::an~a)lty if< only wdireuly midr<::>st:d< lhc: 

"!·'!n·oach \1:\<.od m Entergy·> Ar! n:port !Ihmlhm!o;C ct ;,I 2li08) d.o~s nnt ~at'fcr (rom 

l.ht!~c d..:fki,;nci.:o:~ <1:11d is a sttpcrh)r bm;i;; f\1r envimnm<:~Jtal dcd~ion-making. 

The NRC i:; rl[!qumcd lmdc1· N'EPA to \:i.>mlu<::l. an intkp<:ndent <m«1:>'~!s ;:>f Ill<.' 

powntbl imp:l.ets oi' IP2 3.iH.I lPJ on the Httdson Rivc.r een;;y~lcm. The NRC <eannm 

:;imply <HI!Jj)( the <:(m,;;h!5:ions fmm tit.: ilppliocmJt';; ER <Jr othr:r pub1ish.:d ;;.~s~-:;;~m.::nt 

smdit:s. Hnw..-:vcc wh;;cre nth;::r stw!ic:~ con!~m1 \hi<! or analy;;es tlmt an:: rd..;,· am, it WOltkl 

""'"'m rc;t<;ouablc l9 n.''<"~i!W t.~.JlS inl~1rmati<.m <!ml, ir p(;;,~ihl.~, l!SC i1. !.<.1 inlbrm th,;; 

ass..-:ssmcat. Us.: i1f a!l a\•·;tl!Hhlc and rckvant inl\xm.~llEDn is cspr:cially :tppmpnah: fiJr a 

WOE-tJa,'icd <JJ;:i(:;%t11c'Bt, b<.~<:m.;~c th<.: \VOE «pproa.;;h •~·iJ~ c.•;ph,;itly dc:;ign<;'d tel 

im:orpormc muhiple. imk1pe11d.em lines of <:1Vi!lence conG?ming the pmenti:1l imp>K:ts of 

;;trc;.sor;; m1 valued em'iwmncnt;ll h'mllfl'"-'" (t-.·k11Zie ct aL l9%L 

En~<'~l!Y., ER. li<;; ulrlitle~· d1ah cnvimrunent.<JI impact :;tCHJ?IllCnl fllr the Hu.dsrm 

Riv;;r i(TIGbC 19'1':)) ;md ttw :NYSDEC Fin;;! Envir<)mn;;:ntJl $ta!eJTF•'Bt (NYSDEC 

26 

Appendix A 

40-kkkkk-AE 
contd. 

40-11111-AE 

A-495 NUREG-1437, Supplement 38 

OAGI0001367C 00042 



1 

Appendix A 

and fL l .. L3 of the DSI~IS. However, on!y lh~ c:to!!dmdon;~ of ihc:;<} n::pm1~ '"·crt~ 

di:st.·•.r:;:;~d. Th<.~ illi<dy:;;;:; lh'-li &Uj)JX!rl:cd th~ cc>tidu:;·ions ,~·o;r;;,~ lllJt di:;cus~<·d, and mmc nf 

ihtc;e at1;tlyse·; wa;; llS·Cd in the DSF!S. Some of U'w>c <nlalyse.> ar.c rekvant in tlle DSFIS 

llnd cmdd pwvidc ad;h!ion;d litl<% of evidence. Arguably, some i)f !hem ;m: ln()rc 

n:kvanl ami mw·c directly rdatcd to tbc Ullp,acts of !!'2 ;md !P3 tban ~n: the lm<'> of 

<:viJen,;.:; u;;~d i11 the DSEIS. 

The .c\El repNt \BamthO\lS(' ''t at 2(HJSl symh~·s~?<-d illl <)f <h.:: inlhmm!i<>n 

c:c1tll~litwd i.n (:ar!ier a~se%m<~nK. and ~l><) lndnckd mew d;!ia .11m cwdmaed JII CUGEC 

(!999) ;md NYSDEC (21l03t 

impingcuK'T<t by thf:' respc:e!t\'"' cooling-wata ~nt:1k~ :::iftl('i1.m:.'8 JP2 and !P.) luvc~ c'mscd 

ml. :lds~:r.8<: <:nvirN1m~m;~l rmpact ("AE!"i,. U$ir;g bink)gi<.::>Hy-b<m:d dd1uiti~m' nf AE! 

that ~lrt' <:onsi~ten! with ~swb'iishc:d Jd'tniiions nnil smnd:mh of ccok>gi''"l rl$'k 

:>.ssc~:;mcm <1nd :tlsh:~~ries ma-nagcm.:m. 

The ilppma.ch itwoh>cd thr;;c indrpcndeut inv~saigalitms.. Fire;:!~ it used th~ 

c:<.!<'ll:;ivc Hudson Riv<.T !hh<:ricsli£lta $Cts hl d<';crmw~ (!} whcthn dmngcs in the staw:; 

or SjK~(~i<:S of un:cr~st ~<kntifted by DEC hav<.~ (l<.~C~lm:d sim·.;o lP2 ;wi.l JP:> began 

L:nmm<m.:hli opemiion, (2) wht~thcr (Qlllir<g·wa!cr Wi!hdraw;;ls hy lf'2 :wd JP3 during thi'> 

p<:ti<l.ct conlcl h;lVC hccn f<lSp<)nsihk: f,lr MlY Stich ·dJangc~. or (3) wh<:ther alt,;nJ.ativ·c 

stn:;,s~•rs >!lc!uctlng striped ba;,;; pn:d<ttHJIJ, ,-,d,.a rmi;;::;el$. ~lld 1wrv,~sti!IJ:l arc rnorc 

pmhable cau.~~ uf p~rcdvc:!l dwnge.s. Second. it w;ctl <1 'Wi.dc!y-at:ccpt(•d method i()r 

q".;mtilying !h<: impa>:t~> >lfharv-c;mng outh.:: oll~mi-rl<tbilhy of !ish P'-'JWh!hon;;. t<:nnc:d tht: 

Spawning Stock Bi.nm::t.% per !h·cmi.! (SSBPR) rnod.d, tn dek'rmi!lt' whetha <~ntminment 

aml imping;;;nw.ni at rJ>2 and lF'3 cnu!d h<IW •~~Jvcr;;dy af!i;,;tcd tht: .sustain;lbility (>f the 

Hudsm1 RlHc'r stnpc.d h>lss aml Am<:rk;.m slt>Kl populations. Thml, i! cx<lmmt:d lm!fH<:ml 

tn:mh in llW ,,b~md;ul(:t of alllludsoll Rin:r l'hh ~pc..:i~·.s ft>r whidl ndeqtmt;; tr:;-nJs d•~W 

~cis c;m be dev~lnp~il 1:l) dcierm!t1c whc1her "!>;:;des •vith high ~tl~cerHibil.i.ty to 

cntn:mm:;!!l( :lt H'2 ;md lF3 art: mtm:: likely t:n hw~: dn:lin~;:d m l!bundanc:c n•·cr !hi: p<N JO 

yefln th;m ar0 ·>pede~ <;vltlc l<:w•,.. ;;u,;.::e!Jl.ihility to cntrair.mt~nt. 

The t!.rol i11wsti.gat:i.o11 <evaluate<! the str~~ngth (•fcvidcm:t: .:oncuni11g th~ Cil\J$;ltion 

of dmngc:~ in Htldwn R1v~t li.sb pDpubi!.imJ~ .si:'lt:i: !he initi>llitm (If tim tltilities' nv.:rv;ide 

monil·onng program in I '174~ Criieri:a !'or dt:krmining causation derived fwm tile 
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~::cologica! risk assc;;sm<:::nt lit<::ramn: (Suttr 2007) pmvid~d the b:1sis tin· cvall!almg 

.altcmati<-·c c>.iuscs: 

2. Sl!{fi<::i;;;·I(Y Th~ inkn;;ity or !rt:qucn(;y <)fa <:<lusc shm!kl he <ldeqm!tc to prndw:e 

!he <!h~crvcd m.ag11ih1dc of ;;fkct. 

3. TMJf.kin:dity: .i\. um.~r mtt:it pmccde it,; ;;fti;;d 

4. idaniptd.:~tian. ('flanging th<:: <.~3.usc must dnmge it~ -;;.fl'cd:. 

5. Cohen'nce: The n::!alion~liip hc~twccn ;1 c;lUSC and dfcct mmt be cnn;;ist~:nt wi:th 

:;.dcmilk kmn<•lcllgc aml th~l<ry. 

The C<)-<)Ccurr~ncc ctilcri<m is simil:tr tn the slrength->'f-<>>*'otbiwtJ -criterim1 used 

t.!l til~: NRC's WOE <>ppma1..:h. Th:;; :mfikt.-:a;.:y and l<:mporality critc!i;> arc ~~<rcrikially 

'imilnr l<> tht ,;ln.~~o-or-re:;pom.l' ,~mTd:lli>'n and ientrorul repw:;:~ntativ-eneo:s anribtHc> t1f 

the NRC's WOI. :lppmadl, hut an.~ stn>ngcr. Th~ sufii<::t.:::n~y crit~fiOII dcnmnd~ B<lt <m!y 

tlmt ther<~ shc>uld be <~ !'<~l:Hi<ms.hip IJ<.~twc<:n tht i!l!cn::,!ry of a ~tn·ssor anJ th<~ tlmgnituck 

of ;1 rc~ponBe:. but tllar th<H the im.c·n>it:,· of the Sln~ssor ill qm~Btion mu>l be high ~'nr>~Jgh l<.> 

ha<.:..; n::br!llably •::mscd i.h<.~ <:•hs<:rn:d rc:~pon~"'· The !ernpMi1lity ,,t·i!t:ticm demands iic>l 

(>!l!y ih<t! th<: mca.snr~mc:m:> or ;he sin:%ot and the rc:splln$<:: ,,!multi lmve o<:cmrcd ovc:r 

thi?' ·:;ame lirrw p:::rio.:L hut !hilt t:hr:: slrc$S.or '>i!<>Uid h.avo; <lppi.:iu·eti <~r inet<:;IS<;<l in i1il!!.n'>ity 

rritlr to the o~'llrr<:nci: of Hw. rcspon:Sl.!. hl the i\EI tqK>rt these' crilul;l ,vo;:rc applicJ tt1 ;; 

cons!stcm lllllll!'l!?r to t()ur $!rC''80r~ thai C(mld plam;ihly be arti::-ttmg H1JdWI':l Ri1:cr fish 

pClpiJ!ations .. 

The .~c<:nnd •nvcstlgmion used ihc SSBl'R model {G<xidyc<<r !993) m ~~:aht~lli:' the 

impacti> \!!" U'2 and IP~ Oll th<: tW(' lOS fi;;tl :;pn;ws t-m:;nagcd hy the: Atlm11lc Stale:; 

!\·hi'il1~ Flsheri0.~ C('ti'!Hni~.,;i.@ (i\S[:vlFC): -'>iripcd ba~s u11d. /\m~rk.an shad. Th~ SSBPR 

modd i:i r.hc most. widdy used npproach !tlr ost;Jhl!&hmg biohlgka! rcfhenct' JXlims !<)r 

w;~ m pmkclwg fio;h pojXibiwn•; ti·(;m <W~rfl;lt'cc:>ting (Ro''~<lht~•·g t'l <lL 1. 994), In Ill<: 

AEI report tlw SS.HPR modd ~.vas used tt1 c\lmpan: th<;: impa•=t of ll'2 mld H'J lo lh<: 

imp;;ct of !'ishi!lg !ll the r:l!c~ eiit:<bli;;hed i.n i\SMfC n~an;;gc-m.::ili p!am; !t:<r i.he>~~ 

pop!Jialinn», ami <d:;n ~nmpart:d th;;; ;;ombm;;;d dkct~ of H"2, IP3". ;md lmr'<'~stmg l{l 
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The tl;inl J.I!V<:>hg<lliOH llS<:<i dam ~ill long·n:rm tn:nd~ or all :'pcci:::s im.'tuderl ifl tnt' 

ri'>·~:nvide :;urvcy· da!<:~ bast\: !~) kst hyptl~hti:i>C:\ nmccrning irnp<lGIS of ,~oo!ir1g·'''~t<~r 

wi.thdrmval> on the Hudson River fish c<:~mmunity, ff illllt;linmem a! lf'2~ and !P} <Verc 

having an adver<;l) impact C>ll th<.>. Huchon River !ish cmmtmnil)i, then spctks wi!h higb 

:>u.w.:ptihi!ity lo <::ntmimn<::W would b.: mon: likely to have d.:dim:d in ~btmd~mc<:: nvcr 

the pt~n '30 yenm th;m W<Atid >!~c,:ies will> h>w susceptibility. il.mmlg th\1-:<~ :;pccie$. ;hat 

dt:.:iim:d in ilhundancc .. !he magnitude of the dtclim: o!ltmld have bcC'n gr~<>!cr f(,r sp~cin 

1-vith l1igl1 susccptibihty than lor species 'Nilh low sus.:<:pt,biltty. Among ;;;p<Tic;; :ha! 

irK:rc:t;cd in ;lb\md.an<.:>;.:, !lK magniludc Qt \h.; in:;·.rc;lS<; ~h(>uld hay~ beli.:;l h>w,;r for f.p~~ie::; 

with high su.~c:eptivi1Hy !h;m flw ~f'"":ic$ with low ,;m;(.'G'[li.ihilhy 

All lhr.;o;; invcstig>ltimt~ focu::;cd dircdly on :the magnitmk: af the i.rnpac! lf>l and 

JP3 on the Htld:><~rl River fi~h C<)riHlHmity, using nbj~cuve h;n)<3!hcsi:; ·1~s1s and 

qH:mti!;ltiw rthrinns!1ips t>c·twtcon <.<m;;c;; (:q,; ... , ;;:ntraimnc:nt) and cfJ{;ct~ (<'.g., dc:din~ itt 

3hundaw:t <)r i:.'xecc<k:uct.' <)I';> bio\l)gka1 !hr<:slmld}. 

Tw·n key lyp<:s nr <:vid<.:nco: U'ii.':tl in the i\El r<.:port, but rmt in NRC''s \'{OE 

rrppnJac-h, :u:c espec·bll~· rdev:3nt and irnpc>rtant CMRs tmd fhhecrit:s matHigerm~nt 

c~·IRs ::if<.~ <:>timatcs <}f the direct impac::,;; of C!Hr<limne!ll tl11d impingmn<:lit nn 

'{OY fi'h poprik:ti<)llS, <:xpn::ssed a::; til<: fracliHn hy whkh d1,.; ahun.d<mcc of YOY fish 

would be reduced hcc<m>>:! uf cotr~imncnl <)( impingement. Tht:sc estim:~tes :m.' 

cm!wic;;!ly-fnm.>l and aGnum !i)f namral fll(lr1n!ily, for !he d:un1til'll$ 11f ~•I:K~plibk fii~ 

smgcs, f\)r the ,I!!Ier·cntiotl impa.:l <•!' ,:ntraining <>r imptnging fish ~~t diftcr~llt ag;z;;. fhr the 

riH:Iwidc di1>t.rilJl1tiOnS of' ::\U~\:tVtibk lifo; ~tilf:<'S, <tlld fiX !he k>(;'<i!li)B <llld WithdriJW<Il 

r;,t.ts f>f IP2 anr! IP3. fht" CMR tnct{i(: allow<; impin.gcrn"'r\t w1d d1traitunt:11t inJp~1d:'i w 

b~~ t'.x:pn·~.scii in tht: 8ilme units., so tlli.n llwy t:<n1 !:l~:: emn~ar~=<:l ;md cc>mbinr.:d Bo!.h th\; 

nh!llmd;; <lSed in c;Jkul;m.: CMR;; :1nd r::::mlts Df ;lppiic:ltifli1.S. to H!lds.on Riv~r jhh 

[lllpu!mwn' han~ been d(>(:mnem<:d in !he pn:r-l'i:Vi\.'WCd :;ci;;:ntifk lW.:ra!mc (Bm<:rmm i:! 

<il. 1 i!RI, Horen<(\ii illld Ci<)utlyear ! 91-(~, i'\;lf11lhNJ;;e and Van \\'i:iilde- l9R~). CMR-b<J.sed 
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<llliii)':>C$ pl"O\ilded lh<~ kchrtil~al ha-:is iiJ.r lb<.~ Hudwn River s.,:!tkl!lenl Agrctmenl 

(BtmJ.thousc· d al. l 9R4, Barnt!musc ct a!. l9R8). 

The !JSE!S statts th<:~t !h~ C:l.·lfl. was nm us~:{! in th•: DSEJS l>ttatl~~ it is "mud-d· 

(lcpeaden(' and" .. ;l ,;mm:e of <;ontrovct<>y" Nc1!her d' the~~ stal<!tnl,f!!=> is tmc. L.it¢ 

:;;>.~gc duratt!>ns and natuml mortaWy rat.::~ a.r~ UK (tnly pannm:krs tlf (:JI,Ut m~)(lt:h: tlmt 

cn·e not ~~limatetl dir.:'i-'!1:>' fr,,m sit<~-spccific lidd dl!la. Comrovcrsi<~s <:MKeming CMR 

C">titnat<c:> tel ate t(l tJ;<· lh<; of !:ht: C.i\.H{ .;l.S a ltK3Sll.rc' <)( t.h!: jJ<.>l<liltial i.l!Bg-t'.lftll impact~ ,}f 

(.'f!mlinmetll ami lfn}'JingcmetH., !'ir,t a$ a mcmmn: nf ~1-mrH~t:rn imp<~cl.$ on YOV Hsh 

(Harmho.u::;e el al. 2:0!Ht S~:·,!ion 2-.~.~. Til<' CMR i> a direct m.;,;sure nf lh<: mo.rta!ity 

imposed <~m JUS by c-nl:l·:linrnenl M impingerrtenf. A !though nof i:Uil;lhk as ;l prcd!dor (~f 

lortg .. t;;;-nn impatHi. the: CMR pt~Jvitk~ a diH<:t ;:n:::<~Sltf<: of i.hc ~tr;;:ngltH;f·<:imnt:tli~)t1 (>f 

!P2 ami lJ'3 10 RIS f!~'<j)l1bikm:;. />. I<>W C.::..·!R is d~;~r c.~<·td<.:ncc that 1hete i;; !iltk C>t 1m 

i:!lmt•'•:!wH. ;md .;; Jngll C!>JR i.;; d;;:;n ;:·,:ick:m.:c of a high C(i!!B<~dimt Tb.~ Cl\·1R is. 

therd'or.: .. a m\td> stronger imlieaim nf rm~ntia! impacts of enlr3lnm.cnt or impingt~milrll 

th<m i.s !he r<mk-ba;;cd mdhod used intl1,; DSEIS. 

Tile DSEIS rd11:·s on c·<:>mm,~rdal M1.d rN~t<?;ll.i(J!lill !;l.mhng:; ~:o;tinJlltcs M. I!K~lStlH'> 

t)f <:<>astwi<k p·l1plllatiN~ ;lbmul.am:j;!. for harvested species. H<lWt:v~tr, for 1he ntllS! 

importallt ot' th~$C speci~~- indtt<llng Amcric;m shad. Atlamic mi.:-nil:<dcn. s~riped. bass, 

and b!i.t.-li,;h. th<~ Atlami.: Sl<H<~:; 1>·1Jrinc Fi<ih~·rie;; C<.1mrni;;~swn &ml the N<llional i\·lnrinc 

F!~her!e,; s~nit.u h;lVt rcr-!;)rme<l qtl:t11l.i.tllti\·'e Stcl<:k l1~~C$:!il'l1.l'f1Ei !hat i.ndndc (';.~timal();; of 

anoua! r.:cw:itm;;;nt, :<Jnwning $\N:k ~izc, ami ib!nng mortafity (AS\H'C l9l-!9, :wo!. 
2002).. Llnding'; <::>tiJTwtes ;J!'C m best an Hldrr<.~<:l rm~tkSlU'i? nf fllnmdmJC<\ he;.~m.<s¢ (!) !hey 

are not ~stimatc:" <>f ttbsolu!e poptllari.:m :;izc, cmd {2) lamlir1g,; ar~' intlllcneed by 

e;()<..'i<3CC01l<Hnic t<;ctnrs mm:h!tcd to popuiM<m> size. Tht~ :lto<:k a::;scs:;mcrm, in eontraq, 

pwvi;Jc rmpu!inlnn tc$tim~tk'- ih~tt c;m b•.:. (;\Jtnpar<::d dired!y to lo~s cstimat~~. and fhhlng 

mormllty ~slim.at~~ lhm can be C<)mparctl diNt:tly J(l en.tmmmcm and imping.c:ment 

morwl1!y {a.> cs!imated t!swgCMRs). 

CMRs and st<>ck ao;s<:ssmcnt ;:lulfR<h ·C{JU!d be us<:d as !in<::s M evidcnct: in the 

WOE ~ppn .. 1::tch. 1ndclsion of th<.~~c: lm.:s rJf l'lodr;:n~ec \\·-m;ld prtw~d~ hctt~~r support ti)t lho: 

':ondmi•>ns !i'<.•m 1h.c asse,;;:;m<::nt !ww;::vcr, th~ .lim.<Wtiom< rcb~ing h) :a;bjcclivity, bck •>f 

qll~m!lta!i>·c impact cstimllics, and inadequate C(>rl~i•kra!ion of c;mslllity would rcomaill. 
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The qunmiwtive, hypt)the;;-is-tinked approach used h1thc AEI report is m(>fC scicmificaH_1; 

rigorous ;md ddim.sohk:, and pnwi,k il $tWtlg<Jr fmJndati<m !i>r etwiwntrJ<lllt!tl d>l<:i:liOti· 

making. 
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6. Conclusions 

This n:vi{!W idtr1tifkd incc>n~islt;l'l(:ie~ ~md arms in NRC.~ analy,;es of 

enll·.a.i.nmen! 2nd impi.ngement m·-.patt> that >himhl be mrrcdcd in the Fmal Suppk,mcnwl 

EnviH1l1BlC!Hill lmp;lct /\s.>ce>snKnL ln aclchlion, l:bo: fl'VIO::W idc11t:illn! !imdament;ll 

dcf)c,wcics in NRCs nsc nf (he wei.ght-<Jf-cvidence appwad1 as !hi! con~c:ptua! 

fmmc~~vork for the ch>t,ssmt11t NRC\i. ;J%t!S$ft',ent ,;ould be ~igi1ificmltly impro~.--rd 

thmup:h pmper rcmgnil.ilm of 1h.:; relili.iw imp;lds of impi11g~men! aJJ<! cntnnnmcnt 

cnm;ctiml of t'rrors in data atmly~ts, adjns!mcBt of wcigh!rng hctms, and indusion of 

add!linn;ll1im·:; trl ~-vid<!m'"'· 

l. !mpacb of impirl~«~rncnt wNild be! clearly di,iwguished fromlmp;ldS i'f 

cr:ttraimm~m, a!ld wolll.d b~ chameicriz<::d a~ SP,·!ALL fbr all :;peci~s, 

2 lmp;lCt> tlf dw rf'2 and !P} >;;(K>ling ~.y->tcms on :;hi)ttll0s::: stur~:to:m and A.lbntk 

c;mrg<:on W<>t!hl be t:h>mli:!c·ni-'~d >l:l S\fALL 

·~ lmpa<~!:l <)f impilciS or the~ lP2 c\Ud IP:l C!hllitlg syst<:IRS on ~ll other RIS C".\i:t:p~ 

Atl:mtic tomcod would be ;;harii;.;!criz<:d a& Sl'v1AU. Of Sr<.-·IALL lD ?<.·IODFRATE. 

Ev<m with thcc. ahtlVC i:h;mgt->. ;1 r.;v!sed as;;~,srm.mt \vou!d Mill suffer from many 

<)(!he inhcrcn! <ietkiem:ks of1hc WOE appm;;ch, which Wi.lS dcq::lopcd i(Jr npphcati<JI1 

to twz<Hdou<; wa~l!! <;itcs,. no! 1(l jwwcr pbnl toolh1g sym·nh. Tht' iipproadl take:! in the 

AEl rq>ort (13armhrms.::: ct a!. 2{108) i~ mnre rigorilus, ;l\X~tJt,1!t', and scicnJdkally 

ddctJ>ibl.: !han rhc WOE appwach used HI th(! DSEIS. 
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·rab!t:' ! , Projc,,kd rcduclicm~ in am1ual average impingcrm:nt Jqsscs at lF2 ;in.! 1!'.) if 
Ristmph ;;;creen~ :md a fish ,·etum systCnl hnd been mslalled and had bc:::n 
npcmting fi·.om !974 throllgh 1990, li<~>ccl on impingcm::nt mc>rial ity ;:stimat.t-:s 
l'tom Ph:tcher ( 1990}. 
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Tabh:· 2. Summary of .slmul.alion <m:~Jysit rc:itllb rcg3.nlmg opt:rating rharactrnstii:i< of 
SOC !<;~L 

!, f:stlmntt;d .Prohnbil.ity . 
Sp~rks with 

lnrn?:l<;f!d Regim.l r·i""sj;~dcs i ~2""si!eci~s-.. ""fsj;~cieiT"j,:t"i~~~si""""i 
4 Abundante !~ ReceiYc!l a : Retdve a Receive a ! One i 

(wll.h So Cbang~~ l s~wrc uf 4 l S..:ure <Jf 4 Score uf 4 l S:{~ed(!s i 
in Impingement) ~ ~ ! RN:civl.l~ a ! 

i! i ! Scm·e of 4 i 

r~~ti!Et :lt§.r=m 
I 4 ~~ 40 7 : HU t 1 0 i 52 0"-<> i 
1 5 4L 1 l2Xf I n.1 .54.3"\, 
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hnpacts of IP2 and lP3 on Sbortnosc Sturgeon and 
Atlantic Sturgeon in the Hudson River 
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lnlt'oilucHnn 

Th;~ itppcndix summnrit.,!S publhhc:d it<!;mTH~!ion on ;;.hormo~e smrg<::oo <md Atlanttc 

st\irgt~ml. in II">'-' Hu&;on Ri vcr a.ud corn.·cts "rrors m NRC's amllysi> Df imp111gcm:::n! dat'l li;r 

thcs.: $]X:ci~~. Mm:h of >his infhrmJiit)n '<'<<>:> di:>~ll>ocd in Appt:ndi':\ E: tv th,;;. DS\'iJS 

(B1oingic:al Ass•:sm<.·ntJ llzwzev<.~r, i1 w.;i.> not n<:~:'d i11 th<l [mpm:! :tss~s~mcm docttmentt:d in 

.. ·\pp¢lKii.;:~:; H a.r~d l of !h<:: DS.CJS. 

Frcml Jaw !'all to early >pnng, >~duit ;;horino;;::: sturgeon ;.:nnccmrat<~ m a few 

ow~Wl!Hering an:as (Dn'>;cl ::.~1 al. 1992,. G<:t.lgh<:gdn et at 1992, Btlifl ! ~/9"7} Sp;nvn.ing <~dulls 

r.:tmccTM<tK in d<.~<ep, d1<mnd hahil;!t~ con>.itiemhly upstrNm1 thm~ tndi:m Point (U-:., "H"'} 

Unit 2 and IP Unit 3 m~ar Klng~tml (RM 94) and another group nf jl!V<:ntk> and :Jduits that 

will noi be in r<~pmdu:::tivc (;Ollditiml the I<>Howi•lg spring l'On(;('m!r;Jte in br>Kki>h wa~r,,r 

<k>Mlstn:am b<::tw>.~<.:rl RJ'vi ~J-38 m Ha;,'er&.lti1W Hay (Bait1 t'I()T) !.11 thll >pring, thc$.e lJNI 

rcpr<)(luctiv~' li:;h m1grat~ <ip:<rrc~~m and disp.::r~;c t!lro<!g]wnt file: tid« I porf:tot• of th;: riv,~r in 

deep, dl>mai:l ]J(:bilats. \\'hen water 1\.lmperarure> rcr>c.h appt\).>;~m<lH:ly S''C, 1ypica!l.Y in early 

r.o mid-ApriL rep.wdt.lttivdy :1<.:1lw ;ldu!l:> begin a rapi<:i migrati<)!1 from their overwmtcring 

;Jr>Z<t~ n<etlJ King,;i<)n upstream in ihc dnmn:::l t(; :;p<m·ning gnmnd!f frnm Cnxs:1ckk~ (Rt\·1 115) 

to th;;: h:dcml Dam in Troy (RM !51) <tnd thus an; not ~;,~xpos.ed K' walt:r withdnn.''<ll ,1! fl>2 

~nd tf'J !nt;n!cd ;-ri. RM 42. Spawning iyprcally occurs in th~ up:>!rcam ~pawneng ;;;round~ 

mHil '<l'at~r tcmpcr<HIJJ~s teach I 5""(: (l;Jt:<: April lhmug!J :\-lay) aft~r whio.,;h <ldtdt:; <hsp•a>t: 

dow!! thmughow !heir hroad :>tunmer range \r, dcrp .ch;mnel hahiutt!\ !hm< ;1ppmxim;J.tdy RM 

27 t(1 R.!\.·1 I U Tho:: de;cp chatlncl water:~ and the !urlll!l~!ll spawning t<C>l<::h ju$t downm'<'l" of 

ill..: F~dua.l Dam in Tmy a!<.' beyond !he influ.cm.:(; ;.Jf l<";ttcr V/!thdr.-t'-'<'<11 at 11'2 or H'3. 

Shortno:;<:: s11.agcon .:ggs ml.hcrt: to :;(!lid oh.1cds 011 !he riv(T b•JtK>m and uc'>,•l_v 

imt.;;hed <..'mbryt>$ H:nmin t.on ~he bol!om rK·ar ihcor upriver :. .. pilwnin,q, gm!lmh and am i.herd'c)n' 

r1ot typic1!ly C''-:.P<l!l<cd to cntr;lrnrncn.t at 1P2 or IP.l La.rv;Je grmln;Jtly &spcrs,.;: downsl:r;;mn 

;md <!c<·m in deq> w:>.wt, chmmd ilreas wiih ~twng curr<:!lts (ILtin I 997} itttd >lfr•~ lbcrd(m~ no! 

lik~ly lo b<.~ cnt.rai;H.~d ;>long !roc ~hordine a£ JP2 and 1P1 h~'came they genemlly avoid 

shon.;iiH<: habitJis ,,\h.::re the CVdS i;; bcabl. ng:m! 1 d~man:arat<?;; !hal <.mr!y I if::: ~wg:cs o!' 

)llwnnosc stnrg..:<m. iho';c rnmt su:;..ccp;ibll' to cmraimYIO::tll and impi11g~mcnt ctn.~ r;1rdy 
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(tb;;l:'rvni 111 tlw ncwity nf lJ>2 ;wd IP.), >md primarily occur upriver. Only oae !.arv:il 

~hm1ml$<~ sturgeon and nn<~ unidl'ntifi(;'{l, lan·>ll ~lurgt:ml q;rnb;l.hly :m Atbnl.it: :illJrge.oal wetc 

otJ:.erved in lhe lndiitn i'nint ncarfidd region anw11g 1 !.0:5i Long Ri'Yer ldJthy<lpbnklmJ 

Sunh:y :;mnpk:;; C<>lic.::!cd ihcrc frou1 ! 979 lhrottgh 20116 {Table l J, and this $p~cks IHl;; nc<:(;'t 

bee a obscrv;;;J m cntt·31:nmcr1t coli;;:.:li(Hl:S O>ilndian !'•Jl.nL 

Age i and o!d'.'r s.ht)rlnos-;:: ,;tt.lr~<,~<Jn >lW di.st.ribtMd lhto<Jgbmu the river in the 

s1m11m:r. !m\v~·ver thdr rdai.i1•el;i large .>Lm 3IKI stwng ~wimming abi!i!y, ~ml prtlllow;.:;;.•d 

pn.'l'-;;nmcc !<)r d;;••.op, ,,!J,mn"'l are:<s c•m;;)d:::r>~hly r<:du(;c~; i.hcir ~.:::o;poc;urc ri.~k to !mplng~~m~nt 

'11 n> 2: m1d IFJ, h!r!hennorc, the Nlmp!c,:,; rnigm1kll1 JXiltWlS d!O'>t~ribi.'<l ;lbovc: ck~m011Stracc 

th;u. ~horuwse sturg<'on <J~'t::' tlm!.sknt SC·::t~<)!!.ill residents iJl the vicinity ofJP2 al'!d lP-:>, pas.~ing 

thmngh this ror!icm of lh•l Hnds:on River only dnring dHo b1c spring thn.)Hgh C3.riy bl! a~ 

joveaik;; ;md i-i<hlhs dispo::r-:;;;.>, from upslrc:rm h:)bil;)t w th~ low,·r ti<h.l poai(H>S <)f~h.:: River_ 

Mi1rk-ro::o::i~pil.IP-.~ 1"-'Pt'l~r.i,)u e<:~irmHc:; pildiJrmed f<.1r (he National l\·}<nirt<: Fi.sh<:'l·ic~ 

Service (Ntv!FS) il1ditat<' '' laic !99(),; &hnrtnMe Sh~rgCN1 popul;>tion nf ;tlmut @,000 n~h 

with adult$ l'llmpri~ing nwre th<m 90%, of th~ fK>puk>him (Bt11!l d <lL 2:007). Cmnp11.red to 

!X>plll:-uwr< e:<aim:~ks m tht' lmx~ 1970;:;, tile Ht.tdi:Oil River popllhtion hm: in.(:t<?:l$•ld hy more 

th<tli 4\}(J<;-:; IB:liH ct :11. 2()fl/)_ Sn:nr :md Wn<Jdl<mJ (200.:5) abo cm1fimlcd ihc r:::(;nvcry of 

!.he :;hMtno;;~ sturgeon p<lpubtion in the l'huls<>r! Riv,•r during !he l:Jte 1990\. aud ~uggc~t 

lh<tt thi~ n:covcry wa~ Jrivcn by ~troug r<:<.TuilnR~n! ~lljU''"'nik~ U\•ring the pcri<:>d fmrll !9£6 

!hrnHgh !992. S w ! 2 ycnrs following ret.'m't'l')'' M the: spawtling and 11un;:o~ry llal:lil;li in d~t~ 

Alba.r:ty P'<J<.)! <)f 1h,, ttpjx~t Hwls<m Rivo::r !il 1l<)nJ10:<:ia. lndt;'pcndeni dm2 mmlyznl by Sc<'<)r 

mnl W';x,Jbnd (200':i) fwm il mark-r"''apture prognim :md ._:;;t.;::h per <mit effort (demity_j dm:1 

f:nxr1 1llc utiHtics mmlti<Jring pmgmm r·cf;;:rr,•d to a~ !he Htl{lomn R.ivn Fall .h.•'i'Cili1.c Fi$h 

Survc,v' (Lo:, "t!RFJS'.) w;;:re ;m~d_y;.:,~d for- !he period 191<5 llmJUgiJ 2003, Secor 11wJ 

\\'o~xll,mt! (2!)051 c.onfirm<::d 1he !l!lCfulm'% of th<:: llRflS as an ind<::x of !lhorim''''-' !llurgeon 

ahtmdancr in i:h,; Httd5.:.m River >:C<).S}'~tem by i111ding 11 s!g.niH-Gmt (p "'· CU)!) pm:,!tivl! 

o::c•rr.:Lltion (r,, '' 0.5:5) with mark-.n:~.:aptun:; .;:slimal•'·" i>lggcd by $i:.< yc<(rs. 

The Hud->o11 River suppt}n~ by tar !he lar;p::~t pctpulatim< of shottnlXi(~ sturg<.'<>11 

tbrt<ughuut its fangc, m1d ihc cun<:111 p<)pBl:llit:>ll has ~Xp3mkd J\.-,m1 the l'J7(h; ti'HHI£.h the 

1990'~ {B21in t·r 3L 2007'), BJ$<:J m1 til<:: inde.x \Jf <lbumllmcc ;Jt.~vdopt:d by s,~t(if und 
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VvnodlamJ (2005) hom l9ll5 r.hmugh 21JOJ fi·om lh<: HRHS, !hi:•; aln.!lld~nce index :.><as 

cak\llatcd {i:Jr i.ht' nm:;t r;;<;mn l{·,ur years 120()4 ihrr>ll~:!i 20M), <md ":nn!lrm,;;d the :;hortn1.we 

sl1.!rgccHJ popub.tion ha<> rrmain:ild 8iabk m rcn:vcred kvch since tht' 1992 thmugh 19% 

p:;ric>d <Jfpcak abund~ncc (Figmc:2). Alt!wngh th.:.: >;!mrttlosc $lurgi:!ltl cutretlt!y is li>;t;;:.d ;JS a 

·fi:;J<;nllly ;;:mhng~rcd !iJK''-'i<'~' th<: Nati<J-ual O<;cani;.' >lncl Atmnsph.:.:nc Administration 

CNOAA "'} hw; amduded th:!t a shm11ltlS.C :;l!;rgeon popubi.km comr<J~ed d !OJlOO 

:>pawning :::tdBlts; is largo cnm;gh io h~ at >I low risk of ~xtinakr!l and ud~:qt<aH.: for delis<ing 

under the U.S. Endm1geri:'d Spc,dc~ A<'t (NOAA !996} fnl!CJwing lhe nll~ria u;;d by 

NOAA J:t}r shortno:;e stmgenn, the ~nta.l and spuwt~i.ng popn!ation e:stimatc5 ib'l the Hmis<:m 

H1st<o cKo:<!;2d !h<: l>afe !cvcl6.!abli;;;hcd by NO/lA by 1tl(>f<: th1m 500~·:,, ckm!y indkating Hmt 

this popu!{jricm lll<.~tii$ rJ.:o;igmHic>n a" "rr:<:i)'"i'f~'<l" •md q~.r;:~.li!lcs 1\x <.i:::li<oting fh1m th~ t!.S. 

E ndHilg(~ftd Sp•:d<~S Act ptntccti<m (I~:! ill ~r aL 2(10?). 

Life HlstQry of AU:Intit SEurg~~Oil in Ill" UtHISQJl Rh·er 

AHanli<· stmgcnn i<> c:urrcnt.ly !mdcr ,:on~i<:kt;ltkm In dett·rn<illC whctiK'r li:>tmg '~' 

lhre;~tcn,;d or endangered Bndcr th,; fkdcral Eml:mg~rd Sp-ecies Act Is '?+3xrani!.Jd !t i;; no1 

pr('5;:ndy !ist;.~d M. cnd;mgcft~d, thrc~tcn<~d,. or a ~~wc1c~ of >p<:.~,·Hll C>-'llC<.~m by ~~w York. 

AtlatHi-c stmgenn are :lnalirmnous: :;pa-.vning <)Cc:urs in fteslm:at<.!r, hut adult,; rcsid~ f(·,r ma.n.y 

y~·osrs in marin<: w·Mns outside: tl1c llndwn Ri\'i-'!'. 5~,awni11g ii;mak;; "'llt~r tl1;.; limbon River 

in <~1id-May and mig1at.:: akmg d<'"-~P dmnnd <>r-cns dirc~dy 't(} frcshw;;(<.~r spawning gnwml:s 

!Jprive:r n::-ar Hyd;;; J>a;k (RM 81) ;md Cat;;lo!l (R:\'1 l .l 1. Hain 1997). Fcrm1ks r::-tum !o 

m:iltH!~ w:<.h::n quickly aHcr ,;p;lwniJJg. Ati<tnli·c Mllrgl:on are llrllihly 10 ~pflv<n in !hx> !ndiJn 

Pt•int n:gion bo:~cm~>t: Atla111H: stl!rgl.-,;m egg>. <:mhryo:>. ;:md brv;,c <l1·c in11.1kmnt uf sa~inc 

tn.rJdltJ(>li> M)d :>r)fl)t' ;;igniJi.:arH. i<lngtb of fiVCf b:lhii;H .i.s n~.c:;,i;;ci do>\ n~tn~am nf n .>J.>a>\·ni.ng 

"*·' to aGt)mmod.a!<.~ <li>P<'rS~ll of .:mbryos and brvac (lhin 1997). This ob;;~rvalion i>; 

;;uppo:.rl,;d by emptrical data obtriiTw.d ft<nn lhe L,)ngitudiaal Rivcf :Sur"'"'Y='· {Figure J) ·,vhic:h 

dcmon:sttaics thai i\tbmic .>lllrg:;-ot; "'ggs. larvae ;lnd yom1g of the yc~M r:<wly oc-c·m hdow rh~ 

\Vest !'<1int r;:gi~1r1 (RM 47} whidl i~ '~O!l:>iM>::nt wHh lh~;.,ir timii<.'LI ;;cdinity wknmcc .. In fi.!n, 

mdy omc ymmg CJt' lhe y<:<H Atlanll::: •;r.mg<X>Il 'Hid on;: <midcnti.l:kd lii!Yal $hug:::ml !prtJbably 

an .e"ldnni:ic' ;;turg<X>n) ViCf<:' dJs:::n··cd in the lr~Ji,m Pniut J.ll~~11·iidd ~-,~k,tl arnong 11 ,(i5l L<mg 
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River !chthyoplankwn Survey ;;ample;; <~<>lit~.:: ted lhw~ !rom J 979 through ?.fr(){i (Table l), 

i!rld this :>peck" ha~ never been 1lbscrvcd in cntraimncnt collcdicms ;li llldiml Point 

Spawning male Atianlic stt.l!g<:lon ilm<:r the !ludKtt1 Riv•<lf $lMtin.g in April a.!ld ~omc 

may r:cm;na :;s kmg as Nm:~,mbcr. Dllring i:btir Llp:>trc'am migration. mak .~lurgcmt n•sidc w 

dmmd <lrc~:> in \ll;ltcr grcat<:r tha.n 25 f\ (Dovel ;md Bcrggr;:n l WO. Bain l997}. Juvcmk 

Atl:antu: stwg:;;on ;m: d1~tntmtcd ov::r IT!LI<.'h of the I!ud:mtJ River from July thr'1t1gh 

September and they m;~ deep dMimd h;lhitms a~ in n!hcr m:.~ init,n:ab (Bain 1997). The 

lmg~~<;: number~ of juvcnik5 :1ppears tn !x' located fmm Rr"t 39 io 117 (Rain !997) thus !here­

is ~;omc ovcdap with the lndi:m Point region at tht.' d(;wnrivcr <.~xtcnt (Jr their r.;mgc. "Fig<tre 2 

dt'monstrstes that $Oillt~ Atlantic ~nngt~NI jEn·t~niks o;xur frnm t!'1e hpp;~n Zcc (Ri',,! 24) r.o 

th~ Imh:m PoiJlt (RM 46) r<::gimls, however ;he gn:m.;;~t mnnbc:rs o..:c:m irom tlw \V;..~t !'Dint 

(R.M 4 7) rt:gion upnvt:r In SangcrlJcs (l:Uvl l !J(:i:L In tbe [;ilt, jw;;;:mks ov..-:rwin!lT in bi-:J<;ki;;IJ 

;vat;:r b:.:·tw,;:;m Rl\-I ! 2-,l-ii, IH.nvcw:r they re;.·m:·1in in <.l""':p,. d-"umd :ircas ;md the rm1_inrity of 

1hc pop!lhltim< is iherdhr<? not <'!Xpcr.ted i<) b(l expo~d to imping"'ment ;!t 1P2 or IP.~ 

AIIJ!Ollflh pnbli;;h~•J. mark-r:ctapsu:rc pnp!li.:iklll estimates a.rc not pr~>-<'tli.!y avail.ab1~ 

fm tho;; Atl,mti<.~ stww::on p;_1pu!,1tiun during th::: pai<.ld l>f its lift whc11 1t mhab\tS< !h::: Hudson 

River .::st1Jary, lhc ind<~x of abund;;ncc dcvc!np.;;d by Secor .;lml \\\-;,}dl;md (2005} from 1935 

!hroug)1 2003 !rnm iht; HRFJS lhr •;IHJWW:'ic smrgc~)n was .:alcttlat<~d l<:>r the AHanhc 

~twg:.::on ;;.<~uglil during th.:: penod 1935 llm)ug,lJ 100'.1 lfigt;r::: 4). Thl$ At!;~nti~.: sturgt.'\)11 

i!humbuct' ind,;,~ ,-c~enl;; thJ! ... alkr a pcri(>d oi" lXHnpai'aiivd)· high i1but1da.m:e daring 1985 

ihmugi1 1939, abundanct~ of i\tbntic ,;;urg.;;,)n in thL' Hn.d&l)11 River ..:~mary bs n~rmrtm:<i 

;;mblc at low~r kvds dt<ring !he pcri<xl 1990 through 2007. 

frupingem.:nt of ShortnMe Stut·gNHl 1md Adandc Sturgeon at Indian l>nint., Hl7:\ 

tlmmgh 1990 

Shmt11ns~ :;mrgcmo and At!>Jntk s!urgcon imping<::m~nt at Indian i'oi.nl was dc:ciiniht<i 

~n !h<.' DSEIS in S<:NioB 4.6.!. L1bk 4-! I (p<~g<~ 4-52) M til<~ D':;£1S n~pmts !IJ,~ aunm!i !<>Ia I 

rmmbcr of shorino:;c~ swrgcon ;md i\tlmni~; 'iurgen11 imping..:d at IP~ ;lnd Jf'3 f<)r e;!ch year of 

s:irnpling, 19/).J 990. Sevtf;li t1k:t~- ~hoBijd h~ tl<>icd !o ch<fii\' :md (:Ort(!<:t i.h:s~ ("(>11k<ll of 

Tilh!t 4·! J. first.. <i ''· .. (i e , ''do:~h") symboi rtprcscnt-;, "zc·m c:alt.h" .. ilnd l1•li the mnre 

anth.1guou$ ''ne>! indiGskd tn sampk''. ::::..;~qlt lbr !975 ;lt !PJ, which >Wi:;; IW~ in opc:mti.m 
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Ull:hl !97ti 

impingcrn<~nt sMnpks ,li !P! and !P3 'lwcific:ally r<,quir<!,! Hmt :lH fish coli<·c·£<,d in ~Hdl 

sumpk: lK sc:p<Jr~t;:tl lh>m the: dcbn~, tnten t<:l the lahoratm:y, identified HJ "P"d•:J:i. C'(ltmt.::d .. 

moastlf<:'d a11d \'<'<:lghcd. Each sh<)ftrm;;>: or Atb.nt),, sturgeon <·oi!;.;ti{:d wm;. id<,nti!1ed, 

wc:gllcd, l!lC3$UfCd i!Jr tot<.~! ktlgth. ;md its status ut ,lJ,: time Qt >.:l)ili:l:t.iou (r~Jivc or J.,,a,1} >vtt~ 

n!.:orded. M! ~ s.<:parate "Sturgeon Lo$'' 11long with tl writtca comatent describing iN final 

di:ifHl.Sition. All nliv.:: i\thmi.;; and .s!l,)ri:no:;<: sturgton <Jbscrvcd. 1.n C<Kh 1!'2 m- IP:3 

unpingcmcllt ;;ample w.zr<: !'dea~cd into ihc river aftct pro.J.:::c~~ing. Dead ;;H~rg<.'<m w;.Te 

{i·ozm Rml rt:t.am<:d k•r delivrry !{> the re:mun.:<.: <lgcm:ics if r<.:>qucsted. Sc<.:·OJJCL i.J.npi.l:lgemcnt 

s:rrnpling j)I'O\'ided ::t lNal c;;:nsus of' ail ll&h irnpi11gN! at JP2 m1d. IP3 f{>t ead1 day of CWJS 

>lpemiloB in <:a.::h year 1x;ginning i.n 1974 (Cllii .2) (>f 1976 (Unit. 3} ;md l~t;rntim1ing lhH)\Igh 

l<fS{) (EA JftlJO). Bcgirming i.n {<18L aml coH!inuing thnwgh 1990. impin~tment >ohund;mtt' 

:>l 1P1 and TP~ wa~ dl(:rcnnitwd lm:;.cd on a s~r:nincd rand<>m design (fV!2Usm1 eol aL tQSx; (A 

1990), resulting in the c<>!ledion nf impingc:mem s:Jrnplcs lhm1 ! I 0 nlmlomly :-;dect~d (!;Jys 

ia e<•C"ll ycm ill tJnit 2 i;iWJ Uni< 3. Thncbn.\ tiw fl\!nlkr "f ~hortn<.'~"' ~lW>W·OH rqwn.::-d in 

T:<bk 4·1 i from 1975 throllgh t980 rtpt<''>ent a tow! CNWt~ of ;J!I sturg<:ml. imping<·<l. The 

mm:h .larger num!x:r:; •li' 'hortnos.c sa1rgt:,m impinged in yc:«rs !h>m t9:-;t through 1990 

reprcse11t ,,xtrapoiatcd number;: exp<mdcd from 211 acnml c:~tch :mmn.g the l 10 d::ws :'<lmplcd 

npw;ud t.:.• r~prcscm: ye-arly .;;:;timat~:;. A!. ll'2, llle l76 slwnn(i~-i! sl:tir£C()I1: rercwted :l$ h~i11g 

impinged in l9WI {DSElS T:lbk 4 .. J I} wa:; tkrived fi·om JWil one fhtl imjnng~~d 3etua.lly 

impinged in mle seh\:tbk:d sumpling dtlt:;: (1.999 DEl$ T:1bk V-.)6). One imping~:d :;h<Jr!IIP:>~~ 

swrgem1 iii TP3 in 19<'14 wn~ e)1p:3.nd,~;J 10 rt:pn:st~11l 3.a i!!lmml toull nf l'i4 Hsh. Sirail:Jriy, the 

Jarg.;; numbers <:>f shmtnn;;e ~turgwn rcpmt~d as i.mpiu,g<:d in 191\7 (IP2 :md rr::n >md l9RS 

(JP3) werc :<:<ft:h rqJre~¢Hl<~d by w;;l mw fi:Sll impil1ged lltlll)ng I JO days s<tmpkd. Tltt: 

stri!lifled rttnf,l<.:m S<imp!i.ng design '->·n~ Ml ,;;f!cctive in cxlraJ>nhnit~lg rdmh·dy mrc evcm;; 

like the i.mpi.11gcmc:n1 nf on~ shMi:1:1o:;,~ sturg.::un. <Hn(>tlg ! 10 days of" sarnplir1g into a::::.::uraw 

;mllll•<l ~;·s!irrwk~. >B}(l thc imping~·m,:nl d~l!<t :,;!F.nVrl ~n L1bic 4-l J of !h"' f.)SF:.!S tin Y''ar~ cd!cr 

1980 ~h(:.t\ld be- t(lr!~tdercd ''~ grM:; (1V<)ft~ttimaH:~'· Th~ pn;;,;ih•liiy t!<f C;>(trapt<lation crmt 

fi-0111 n::!aiiHdy rare cv.:·ni:> W(>~ ;lmic:ipan:d r<x Arl:m!i( <•ml shortn<>~<.~ :>turgcon in lhc h~di~n 

l\1int Swndard Opowting f'm'''~dt!n.:s f(lr lm:ping:.;mtnt >ampli11g and 1·eqtt!rtd '' lot~! tcn:;:u~ 

of bnlil :;pc:;ie~; o!' omrg<.:Ml ii·mn b(llil 'ample d~y and fj:;:;m nnn~si:lmpk dnys, rnaki(lf! th<: 
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cmTen 11!lt11b~r of sttng~on nnpingcd dmtng rh.:: period .198 J lhwugh 1990 equa I. w (he ;wtual 

nwnher CtjUHl{'nHed in <~ach yt;J(' as pH,~tntd in Tah!c vr •. ~5 (A!.I.an!k S!Hi'g'~lln) and Tat>k 

Vkl6 (:;horirtosc stttrgwn) of the DF.I.S ( !9~}9). Tahk: 4- ll {~f the DS.EI:S was ~orrcctcd 

using th;;: data fi'Gml Tabk's V!-35 and Vl-36 of th<.' DElS and IS rcpmdw.:<.·d bdow as Tabk 

A- :1. The rt~u!ting ~:nrrcction.:; r-cdiJl.'t'd 1110 nwnbcr of slw;tml>C stwg<:iHl impinged <H H-'2. 

:lm{ l.P:\ (<X>trlbincd) dw-ing H"!<l peri<ld 1975 thnwgh 199!) from ·724 to 3 I Simtlarly, !he 

r~sulting curw..:ilm!:> rcd;accd ilw tmmb<.'r nf At!anlic ~ill.lrg:~!ln imping(;:tl ill W2 artd H'':) 

(~(nnbin:::d) during the p:::rwd 1975 through l~>90 fi0f!!3,935 K> 5!5. 

(:onchlsi<>ns 

The Jitl., hi:stnry [nfmnmtlQIJ swnmarizcd in !hi:; r~ppendi'l dcmOn$1:r;Hcs !h;lt, bcc:a\t~c 

oftheir sp•lwaing beha\·'Wr ami habitat prcfercnc:es, both slwgcon st:.-.ecles ~honk! tla<;~ a low 

~U$<::Cptihi!ity t(t cmmimnc!H aml impingc:mcat at !P2 and W3. ln filt:l, i:IS m::kauwlcdgd in 

Sc('llNl 2 (1fth>: DSEIS, li(> >Hil'iWllH iMv(i,;: l'lilV() e-vN· ht~·cfi <.c(<-!k"C~!td iii cntr•<im:nenl S;in1l>kB 

.at {P2 or IF?<. Th<: ;lbumhnt:(;: 'lf !h(;: Hudson R1H:r shm1nn:>"-~ slurgcou populati<)f! lm::; 

h1crmscd by 400%, since lP2 and JPJ, ::~ Etd that h::~$ b<ten dcm.:.nslm!cd in publish<~d 

scic:ntifk .litaaturt an<i W\l~ <n:knowkdgcd oy NRC ia Appendix F l<:> the D:SElS_ ·rhe 

~mpingem~nt d;lta ti1r >hMHl<)SC ;;turgec>n ;Hld A.tianti..: s!'urgccltl, altet t<mcd!(>tl af ..:rmr:. irl 

NRC'i mmlyst:>, -~JJppon this infacncr and tkmmJslrat<.' tlwt mt..;s of lrnpingnn.:m of 

~turgcon at 11'2 and JJ-'3 :uc ""'ry low. CH~n under the V<:l}' COIHcr,·ari'<·',? n~sumption dmt no 

7 

Appendix A 

40-nnnnn-TS 
contd. 

40-ooooo-TS 

A-515 NUREG-1437, Supplement 38 

OAGI0001367C 00062 



1 

Appendix A 

i···---~~------~~-------~--------_~------
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~t~.i 

·;-..: ::.::J;:·f>i~r· ~::-? -;~K:-tt:·:-~·f.::.~' -~~-ui;:;:~?d::;: {:::::~f~-:~. ~n t~h:: ~- !" H-:3:-:.o~!. R i ~''\~! b~:· ~-;~:.(:{Kk < ~ 9'?9--. ~ f~:;-•}_. j 9~)~}.­

: ::>.:~<~-; 2:~HK~-2o~;~~~ ::-~ ::;:::o:.~h (>f L~- ~i:::>~>&:.:·~~~·hS..: r:.::g~oH~: ~;;:.mr:c{~ ~:;~;,>;t(~:-( (t:.:;:; B<~~tt.~-:-::.: d.rr:: .:H 
~-.J;:·v.- ),:-.~rx <:·~~}- :.;.;~.j ::'\:b:::n;:· ::?d.) by :·hi: HHd:~J:)i! R~~:g:r H~,~t~>~;)-;:.<~1 ~-A~:>~)~~ .. :r:;:: .. ~ :>:---.~~r~~:·:rt 

~ .: -~·t.l~~-? ~~-~t::: ~:~Ht:pk;~). :-..:o(t· ~hj~: ~~-~<: :~-:~~:~H-: ~:<)itH :-~~!)c~~1 \~-~:t::re :p~~ ::m::j H•.:; ;n·e k~t~<~~t~d 
:~. l::tb-:::l:>d ·-~~F·-~:-~ Hlhi :~ r:;;-~5f<;::;,:,;:·w;'d ·1:.y j_6.0:-~3 ~:~~~npli;~. '>:)l::::c:i::::·d ~~:·::d -r;x;;~~f=h~<:.J ·[~}r-· 

:-:.h\Yt":~pq·~i~ ::.tH:r;:~~~;,~n -~i-\"!<1~-! ~ }ft9 fbYI):.:;?h .~{~l)f:~. 
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·:<: 0:{; •X• :x~ •X• ·:::·. •7' :~ •,:'>. ...... ..-..:;, c~ <.:""• "' Ci C:< c:; (:::! (') ~~ G § -:;-.. ;_:~ ·:"' ·::t· . :,_, ·~ ... •::·" ~' (• ... ·:· ... -::~. -::~, <~, "'' "'' t;") "' c~ (~ -~l :.:1 c. 
·.-: ·-< ~j ·.·<! -.-~ ,.~ ,.., ,., .~ .. -:--.: ,., r~ ·~ ~-...; 

:· · .... <,J ':<Hch per umt of dfon (CFFE) ind.:x fc>r :;ht>rtno:;c :;!wgcon i.a !he Hudson 
River '-'•·:.H;<"y i,:,,:xl >'m d~n,:;iiy tiM;! obwiaed fr<>m lh~ ntilitko; F;l!t Juvellik fi,~h Survey 
(Tut:kcr tn~w! ,mJ bea.m !raw! smr!pk.s '~om~nm:d). 19!{5 thwugl1 2007. 
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~~;~r.>~ 2{::~.?<~-<~t:<:<~·: ~if i;'{::(:!·~ :)~- ~ :-:; ~(:(,:!;.H~~~hi<. r:::%.~t~::-~.: ::.~~mr)::t:d 1 .. ·~~:x~~H :h.;::· n~-i~;.;.;:ry OJr} :·:: 
:-.:.:.::~~.., Y nrk (:i:~/ m~-:.i /dh:::$")::-· ~- .. ~~ :·.} by ~J:1;· H:.::d:~,·;·;~ n.:~ .. :;.··:·· ~r~\'~~:::.J~-=-•.:.:~.1- \:~l·.~;;~~.c::.:-~:ng. ~)h~~~/-<:i~~; 

:: ~ 71~ ·::;7 ~D~;3J s;:::-~p:es:. :\(~~~: :~·::::: th~;· h:du~:: j\~~::·: {~·~~.k~:: ;.~·:1-;;::~(: rr:i2 ;~r:d H·iJ :::n~ :;(,:(~H~":~·: 
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Atl;mti<: ~!urgeon 

!.1 I~ 
~, I~ ,~ 

:::~ '1 :I~ ''! i [1 .1 Jl ~1~. ::::;. t t Jt.il ~~~ 
:i 

'!). !X~ 
-~~ 

.;"';i ~ ~, 
,, · ... ~. \;} , .. 

"' t~:· 0 N ;>": "' ·~r: ~{"t <-· 

"" -=,_t, "' Ci c~ ..::--, o:t-. r;.-.. iS<- "f:.\ "' C"i 0 ·~ Q 

~ 
!0) ..:-::·1 c( 

:~: Y': <:"> "" "' ~. a"• ~ ;::; ~ ~ "' ~ ~~ . e;-. ?.; :::: . :2 ~ ~~ ~ C< 
:>"""! ··-~ <-< 

F>gme 4. Annu;ll n\t;;;b pt~r unii of d'fbri. (CPUE) .indo:x for i\ti:Jntit: 5turgnm in the Hnd:>OH 
Rivt~r estuary h~lst'<l (l!l dl.':llSIIY <l:JW obtained f\·c;m t:ht:' ntilitic" F:lJ! Jw?Gntk hsh 
SnnGy \TuckGr 1mwl2!1d he;lm lmwl ,~mnpk;; ,:nmbine-d ), l9115 thml!gh 2007. 
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Hain, lv!.B. 1997 ,\lianti·c ami slH)ri.;lo';; ~mrgc<Jns oftlic Hudson Riv~r: C<)!BlnOtl >l.::ld 
div~rgcm hk hismry ~lt!nrmlcs. [a\:ironrut.·ntaJ \3i{)!ogy of Fish<::; 4K:.H7<;5S. 

B;lrn, M.B, tLiky, N,. T'i?tt:r;on. DL, Arend, KK., .!\--!ill~, K E. ami P.J. Stti!ivan. 2007. 
Rc<:O\'t.T:• <Jf a US t~lld<mgcn:d lbiL l'l.1lS ONE 2(1 ): e ll'_;i!. 
dni: In. U7 Li)~.Ju.m:tl ptmdlOOO 168 

Central Hudwu G•ls ;md Ek~(ttk CMporatioa; ·C@S~)li\.lat~:d E<Jh;on C<.nnpany of N<;:v·· 
York, lnc.; Ncl>; Y.ork Pmvcr Auth<J.fity: ;md S<.)uthcm Energy New YDrk 
(DSH.S). 199<1 .. Draft Envimma<'nhd lmpt<ct Sta!t::-tll<:m. for St,lt<: PoiiHl<lnt 
t'."t:h<~rgc Eiimill•lti•m System Permits ii·lr Bowline PnitH, lndia:r~ Point 1 anJ J, 

. R\..>><:Wn Sto.:am [lc,~tric Ci.:ncnH.ing S!a;ion~. lkwmh.;r !999. 

Dnv-::1, \V.L, and B.orggrt~ll, Ll. 1983. A:l.antic. s.turg:etm ,~!'lhe 1-!ud~on E;;n:w.ry., New 
York. New Ym:k b:c:h l!nd Gam<: k>urnat 30(2):14:>1 72, 

' .. Pd,o\··il<.oh, A.W. <lnd TJ. Bcrg.gtcii. !992. B!o!r)g:y ofthc ~hf)tl<~<Y>~ 
:<.>on !Acipfn::er bren'rmtrum) in the Huds.<.m River <:s!U<>>y, Nt'"' Yvrk. Pr~, 

lt~/-2~6~in: C,L, 

Gcogh<~g:m, 1'., l\·bt!son, \t.T., and R.G .. K·~ppc:L 1992. Di:;tribudon ofth::: f,bt>t1Hf>S<: 

~l:urg.con ia :he Htl<h<)l1 R!wr E,;m;lf)', l9il4-191\il. Pages 2!7-227 i11 C.L. :Smilh. 
ed. f.-s!<l<Hin~ 1\=·><~<)rch t!l the 1980's. Hud:<;N1 River fnvimnm~ntal Sn6ctv 
~ev~nth :;ympo,;ium <ln Hucb:m River cC(llngy .. St<ltc Uni\··t:rsity of Nc·w Y <)r}.; 
Press, A!lmny. 

NOAi\ N;~ti!)md MMinc f!ollcri~,, Sctvi::;e. !9%. St,~tiJ;; r,;;~·i<''-" (!f slwrt110.~t: s(mgc<.>u in 
the A11dm.~~''Wgi11 and K.-:rm,,b:i:.;: Rive~;;. G!clLI<Z<'stcr 1,:>-1<\~>.athuwuq. Northd<k>t 
RcgkltUl 0!1ke, .NMional ~vl<lrine Fi.~h(Cric;; s~rvi.:e. 

S<.:~cn, D. H. :wd R.J. \1./<Ji..dlil.Bd. 2005. Rt.'<.~on~ry .a;H.l ~LlW> ofs.horlnll:S<J >.ll.trgeon ln the 
1-IudJ>M\ River . .Fill.;> I R.:pm·> t<~ lhal;;;m Riv-:r Fc>mHJatinn ti;r Sci<.?ncc ami 
b!vuonnK~ntal HxS('8.rch, 1nc Au~ust 2005 !:OS p;lj~C~. 
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lh<.' NRC n<"'t:tkd >I m..;th(.)uok>gy f(lr das>ifyi11g lW<lihlhl<' abundan<.·~· dat'! '-'% ft•1· 

the pmtntial f(W aclv~:•rsc cnvirmimtnl:!! anpnct. Th•: mdlwdology they dcvisc·d, dt>crib<'d 

n!l pagt's H-32 ;md 1-I-JJ nf Hw DSEJS, is h<1s.cd nn ,;impk !ln:;-ar rcgrc.s~iun, ""'f'l11<lllt<d 

r..:grc:;sion, and pcn:en!agc of ob$CfV•~ti.ms lying omsidc a ·<f. Dnc ~!iln<:kt.nl dt,vialion band 

awund th;;; m;;_·;m ofth<: fir$t 5 l1bscrv:ltiillJs (Tcl!Jk B- l/: 

Tabll' B·l !I< RC dedsivn ml<:s rur ~k1s~if~ing almmlau~c <t~tll ~--~-~ !<; Snu1!J, .\·1udl'!'<bl<!, i1t L1rge 
f'ut.,lllial hnp~~t. 

~~-=:~:::::::_=_-~jii:;-l~~l;~~-~-ii~;~\--------------~·:._ ........ i·~~-;~~;;~:;~~;;:;;~~~?~~~~~~:l~:iit~:-~~:;:~;~;~:;:;;::::::_1 
I ma oi<:nl!a i .;"' 4f!')o of •~hs,'l'\'>ill<'-11" tll!l~it.k +.'-SO 1 
)___ .. -------------..··· . ------·········. ---- ·········+·- ------------- ------------ - ----------- -----------
: ! Slope not ~iguiricantly thfl'c-n:nt i'rmn {) 

i > 40<y,, of tltts•n~'<ltion;; <)l,ltsid<J +:. $[) 

i or 

•:r~_?..[!?_bsc~:::!!..tiDlls (!~;!~:~.:.':::- :SD ______ _ r 
:~~--~----------

I <;;{ )pe sigtl.i{k;mtiy diJkrt~lif lhu·n 0 i' 
[ Slop<:: sigBifi<:nnliy diff<.,rcm ii-om (! 

--~~~------~~1~--"_·r~-~--· ~P-o~tc~'l~"t_i'~'l ______ _,i_--_-=·~4~0;..:...'~~-'-~).L~)-b.sc-na~[I:!~:S_ om~i1_e ___ :j. SD _____ j 

Ah1wu~h s<lm~: nsp.o<:t-; ,d <lw mdh<.doiogy, <~-1.-:-..-·d (probability <.>fTypt' ltTmr) fnr 

test of siguif.kmKc, wh~tkr th~ te:>t was tmc--sidcd or two ~al<:d, t)r \.Vh~·!hc-r a ~ignifkant 

po;;itivc :;lop~; ',vnuld bt.: t·l;.t~~i!icd diflhcmly thm1 a si~:mifi,:oml. nc;gatin' :slop<'. w~n.~ 

urKI<::<tr in i:h(.~ writtt~l1 dc.'scdption_. ;bcse <kt;i il:> w<Jre darint~d during a wnlt:rcl\t~~ <:;;H with 

NRC :-;!;rfl' aml ,:<)ll~ttilanls . 

. <\!though thea d<bsiiicltion fH<t>::~ss se.:m~ i~1f itu: most pari logiGtl, in thal it 

<:ons.idcrs both _popu1atJOi1 tn:nd ;md vari;l.bihty, tho;;r:::: J.> no indi:::ati<>rt that NRC has 

cvahm!ed in;: perfC>rlU<t!ic:.-: wh(:!\ 11pp1icd t•l >:imulatcd daia wilh .known p<>pH!ation 

~ubjcct ti) two !ypt:"- 1lf crmn that mma lx~ comldercd. ;md minimilcd to the (;:XIC<<t 

po:-;c;ibk:. On;;;: type of <.~!T<)r is m id<.:n!il}' ;I p<.ltc;ni,ll impa<.~t when in <ldU~•hty n<>m' cx:i;;~;;, 

i.<:, t(J chu-;sll)- a tbta s<:t a:S indicatlng Modt,rah: or Lm:ge P•Jttflli<il wht-11 th<' tn:C' pot>:allal 

i>; Srna.l1_ Tht: '~01nd type <'>f error '' !ltilurc w id~ntity a pot.:mi::,] imp<l:..'t Wi<'<"'n om' tn f;1>::1 

., 
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La.rgc Pnkntl;Jl. 

·rhc NHC provided no dismssion !Jf th~o;!: tyr;;;~;; <)f error-s, whid; may r;.·;~.i~t in any 

o::l.a,o;silh:alion :;dx:rm.\ tlr !h<: !dati>·c (kgnx: 11f p;.{Jlection th.; dtl~>;if!cat!o!l prc>c:c·% 

provide;; ngili.tl>t ,;~1.;:b !.ypc. In >le>:g:ning ,1 d.ils:;ifi,:i!liml p:'<lCC:l:>, it i,; twt fl'l-~>ihll" to 

;;inmll:::n~'tmsly minimize b<)!h: crrm lypcs,. ;;n tmdeufb >ln~ nwvit:obl<.~, n·~;.~n if tbcy mx nnl 

cxplicitly comidcJ~:d. W;;: camwt determine whid1 typc tJf <~rrm NRC t(msidcr~ mon.~ 

>t:rious, m·,rJ. pn5umahly tricd hard<:r ro clVOil.t 

To ;;va!u,l!>;; the NRC da~~ificMi.,Jn p:o-c.cs" ic1r IDE-I. 3. J\,!onho Car.1o si.mH.Ia!ion 

<Hmlysis Wit> Cl)ntinctcd. Atmwd mlcs (>fpopl!lation changer mnglng fwm -0.04 to +0.(l4 

w~~rc: $!:.~l<x:ted. !(})· c;·>lluati<;~n. hid! r<Hc >.>m,; ust'd w delcr;h~ '' trend of ;;:>;p<.:;,:tcd 

abutld.:Jne<: •)WI' Jll 3,.-c;n:-;; (Figure B·l }. Th:: I>N1LI.'i ranged fmm a dccr.:asc to 30 p,:rcc'm Qf 

milml :::bundaa'~ It) :f<!l incrt:a.s::: to ::>:<0 pcl:t:itllt of initial abundance IJV(:f 30 year~. This 

range iB pupubtwn llbtmdaacc tn.~nd:<. w•.)!dd likely CIKOJl"•P<~:>~ Sm;liL M<.'td.cratc ilnd Lnrgt.~ 

P<:>tt:n!:ial Imp3.<:h<. 

..-.iii-t 

....... (J<).J} 

~{;i,t~~~!i: 
.~ ... ~.t:1::: 

~*""'· J;J:;i)1 : 

...,...... .. tJu:c:· 
u ..... -J) rr~:: 

·~+n •0 04ij 

Fi~ure IS- I l':xf!ed<>El ~imu!ut~d p~;pula!i<rtl :lhnr.daN£~ (:\·,<'") d!i<ng•: ••ws: ~fl y~an, \:':line~ isJI<::.l;em! 
a.n: tb'C' HnRU:~tJ i:rsxf::.tnh~JJ-c:'t;'i·S.I~ !j:I:'(H\·th nH"~ ~. 
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lvhrt\: N, " atmndancc kvd 3t tirnc I 

N~, '·'· miti~1l abundmwc kvd '·'· FlO 

r ~ popul<i!ioll gnJwill ratt~ 

r;, "· st<ulJ;ml Je·,-·i;mt~1l ~>L!buw.lRo.ce at time 1; ·~ o;V,,,.-'1 

l) ,.,., kvd nf >.mriahdity in abcmd;m,·rc~: ~·OJ 0 m 0.25 

'''' .·.·. imkp<mlh~nl. Nmm;;l( (), l) <<ll1dlm1 "'uriah: 

Bcc;nt~c lh!H.Ty ilbunduncc d,<ia nrc dkn bg·norrn<~!ly distob<e~tcd, ~ second sd <>f 

abunda!ln:s wa:; g.::w:mted to SJ.mu!ak h'g-nonn<ll V<Jri«tion ~lf nbu.ndMK't' an)HrHl i;s 

m;pcd;~d v,11r~e. TlK' same :innual v;;hl<:$ of 1'.1 wem u~ed fbr bn!h SN:' .. For i:h<~ log·i10nr,;;] 

<law. the ~imulaii.O!l pammt:ter8 >H:re <l.C\.ill!>t::-c! w nminwin the s;n:nc llYcmH me;m <md 

v,1rimwC' iL;tv·..- and Kdtnn 1<182}. 

On,;c tile fi)ur W-ye;;r dam ,;,~Is, normal :md log-nnrmal \':ltbl.itm t~m:.h at o ~. (UO 

if!id 0.2:5, wc:-n:: g<:!lCI'iU<'d, th<C :mmlal abund~HK<~S 'A·er~ (J~wsknmcd hy ;;ubtrading th~ 

i11itial abtmdan~~' (100) and Jhiiding !he- w;:u!t by !h;;; ~!;·llldard d'~vmlion t)f the cfllin: 

.'.Cn<'s. Then 11 ::lmpk htKm rcgre&skm and. <1 2-scg.mcnt lin,~ilr r<:greS!lion \.\ere Ht tt:• the 

data. ;md ttl<' proJXlrtion. of t!:ttJ puim;;. lying (nJbidc +I- 1 stambnl ckvi:Jtitlll (<)f tb,; 1vhole 

<hll<l st~i) band awund tbc mean •.lf th;;: first 'l yc;~rs wa" dct·<Tmincd. B<''-'>IUS<~ some of the 

thla 'iCt> in .r~ppe11dix I tlf tbe DSEIS \>,cr<: fit •,vtli!: a J-y~:<~r movi11g av,:ragt~ pri:nr hJ 

analysis, ;l J .. y.zar t1.:oving ,,.,.,,, .. age wa:> tlt tn c~iKh d;lta ''ct and th·~ linear t'Ggr,,;;:;im< a.ml 

ntri<lbHily analys!s wa~ n:pcak'tl on the ~g:,:n!g<'d d;mL 

f.h:1"J on i.he: ,,~.;,ults ;:,f (he 1·cgrc~>;iun Bnd \'M!~~bil~ty analy:;;h, ih~: ,J,ita :>.::&;; ,, .• ;·rc 

dJ:s;sifkd hy !he~ XRC j)Tm:css into Sm;JII. ·:.·!odcr<t!C, :md Large rx>I~Bt!al :~mpact c:;!cgmu:::;; 

~T<1bk B- !) .. ~ two .. sidt'<1 h,;st with <J "· 0.05 wa~ t!>..:;d !<) !C<lt. ;;ignifinm(;c nf !.he :;)(lpc~. 

Significam positiw~ ~lope;;, if no s(gnH1c;lili ntgmiv,! shp,~ t;lr r:hc >tgm~·med rE·grt:.ssion, 

v .. \~te d;lr>:>iHcd <1'i SmJJI. Thi~ pt<>n'':!S wu:; rt~pc:Jicd ll)f'(J tim<:,; Jh1· ,~:~ch v.:ilui;,' of 

populatmn g(<)'>VIh r;;!!;. 
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hkal.!y, '' da>sd\<:tlti\.>11 pro,;.;·<;s wotdd b;; ahb h) ddlr!E'<lte disdn1;! dl:;.><'S k,,efi on 

true v;tlues of popnlation par;mlt:tcrs An idc;l! das:;;illca!ion pwccss would hav,; large 

rang·~=- of popubti.-;n change ;vhctt:: 'Jnly i:>ne of lh.- das%,; i;; pnssihlc, :md ::m~u!l ranges 

whcr~ prormhilitie;; fbr two d3$Scs t•V<~rhtp (Frgt4rc- H-:!). ·n,c n:ca!ly id<:a! i:lypnlil.:!IC<d 

cl<l!>E>ilkati<)!i depicted has tmccfl:mHy in d<J:;sitku!wn only when 30-y;"ar relative .:hang10 

in the p<>ptilatiorl i~ nc~ar 0.75 nr l .05. ln ea>..:h case the un-:crtainty .is <mly bdw.:•m !V."O f:f 

lhtt !hf'~C daSE;%. 

lh<~ NRC p!'l.lC<.~~~. for a lX1pu!ation with tmmli:l! vatiation ill nnmwt abtmd<mc.-: and 

,;; 'u 0.25, depilti> :<iM)SJ:Mti.a!ly n·om the lde;i) (Figllr<:- B-3). The delineation bNWCe!) tht1 

Lu·gc and Small ~atcgo<ics t'!f p<:>t;:mial impact was tdatiYdy di.otinct, with 0'>/o;;tlap <:>f tit.: 

n1tcgmics occurring only in tho: r:mg<C nf 0.3 W J .0 rdilh\''''' dmngt· in population ~ize. 

fi'Jwcwr, th'~ pwoabili;y tbat :1 pllpul;Jtion cm1ld b>.~ ch<s~ificd at. Modcnm: potential impact 

wa.~ bclw;:en 0.1 tmd. OA i'<::;r population dl;<ngc r~1ngi~lg trnm 0.5 Ill :tJ. i.e .. a 'P<)plil.iltion 

th<~t hild declined m 50':\:(, of its ~>riginnl ;lbtmda.nce and il popuh1tio11 th<H lmd gf<)\.vn ;o 

more tll<?n 3 ltnws il' c•rigiMll flbtmdance h:rve cs~ential.!y the sr:me probability (<f h.:ing 

The pmb;lbiiity lila.! a pnpuliltirm would he 

d~.;;sific-d ''" havn<g a Large p<>tcnti:.tl imp~1Ct 1vas ;tb<J· rlml-l"riYia! f(Jr poruk:tti<>trs tb~H had 

U<'l.')tllj;d rdatrvdy Hale: 0.3~: 1\)r G !Wild rc~uhlllg in 0.7 <.Jf initi:1! nhuM;mcc. 0. J 2 for a 

trend tesul!lng ln. 0.9 of iniih1i ;Jl:nmd3.nN~, ;uld fi.lH for a pc)f.!\I!Htiml wilh unchanged 

abttr:dB.rl~t:. The \!.6 Ill 0.'1 r;mg~ 3n population dJtmg~ i;; >l <.till<; in '.Vhich di.~crimm;!l.ion is 

highly unc;:rtain 1l>J t:h;; pm!x~bi!rti~~s pf I he L:::cgc ptJt:cnti~ll imp<ltr: ,~,1t::ll;;lwy I<mgc ii"illn O.:H 

to 0.! l: prohabilnic> (Jf i.h<: M<.1d0ra1<: <:<!!<.~gory mng\! fwm \1.33 to 0.37: ilnd pml.mbilill<OS 

of th<l Sm,l!l ,~~t:::g;;ny r~,<tgc from 0.14 h~ (Ui5. 
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r:i:~t'l.n.: ~~ .... i ~~Y~l,~H'Hr~t~c~~~ ('.~~·:S"1S!J~;:' :f)f~,. ;;i::~t~~- ~.:1<:.-;:..~ ~~:=:~"~;n:~:·:~~$;);, :it$~<:~ ~rn::jtt. ~~-l>ij.l~~-~~h.:~ ... ->:~·H1 L~~v;;;;C(. 

~;,.t:rt~·:1~t~~~ :h~~r~~-~.~~- ·~":::':~.t!o:tt:di'~ .. 'lht<~ ~-~S$~~:~ {.\~· t~;.~p~~h~t~(r.r: ~:h~~HlZ<c~ ~H·~:t ~~:l~k~1- S:fHH·'~ ~h::=t~~ :')~~~: .r.~hP:.:'.~fj.{~~~i·~~-n 

~:-' ~>~):,j~hh:· ::lre :~:m-:d~ (1~~~;::; ~)> ·1L::l~ :::H~-d ··tL9S R<~ ·· L1 ~., ::~~<~ d~.r., ... , l~ s~<, n~~l»-t~ ~~·1s<:.n· u.H;r<; !h:,$~ {~'f<:l 

.r.":ht'S:ii~f'i:t:~t~~)!;::O :&r~: ~~~':\.rdhh·:. P.t·t1h:~biHH>:=-: ft~~~ ~~~<:~ ~:hfo:'5: -d;).!:.S.~fi.·t~;~-~~-e~n:: .1-~h~·:~ys. :S.rtff: W ~~~:t~~Y. 

1,.0 

{:<.8: 
~ 
""' 0.6 :;s 
j 
2 OA 
n, 

(1,:2 

QJl 

(lO CUi i,O 

F;~~i{:.) ~~- ~~ :r:~.J.-:.~:~H-c-~~kcn t:n~h~,- ·~ ~·(: ·et~~<' ·~·ke-n Vt~!.v.;~~ or =':~-!:'.fot-tt::~t:~::·d ~m~)~~h)~.:.;.~~ ~)*(~~(~d:~rN>~~ d.J'~'~- Wt:~:!t 

n<~~-t~m~ ">,.;:;r~*~~.;~:;!:! ~r~>w~~'J ;~~{! o:.:q~t~~~-t(~d ).;~~m;\ ~~ .:.:-~} .. ~;;. 3~f(:-b:~!>iH~.ji:S ~~w· ~~~(~ ;·!~f<s; x~~;:;:~ .. s~t:.li.~~~ti:)n~ ;~.~w~~~·:; 

~~Hl~ ts~ ~1~> ~~y, 
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'U'.l 

(t$ 
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.,. . L.otl't1~ 

· · .,, · · ll.'lo,:>d~rat{;l 

2 tt4 
a. 

(),2 

OJ) 

OJl 0.5 

rl.~··.l;:.pt.~ n .... .:;i f:~~~-~-~t$-t::t~~.C:':H u:.l:dt'r .>;,~·~t_{: ,J~<:i:'kO"H ~·ui~:-. :_:.{-sj.s:J~~i~to~;~;_~ ~7M~~'H:t:~:l::t1:;-)$j ?.-~H:H~O:.f:.m-t~ d~t;:j; ~~:~J.h ~.c(~~ 

~~~~liii~~~ ~·~~d$~H:~H ~f;'(~un~1 t~~t· ~~,~~?<·~~~~ ~ .. ~~"1<:". f~ ·.·.- f;.1S~ ~)r:>b::thihth~~ .f~~~· ~.bt'·~}:.:r<::~ ~·-~:~x~'.fk·~~·i<Hr~ :id~·2:'{S 
~un~ t::) ~,1,~·~~~·. 

NUREG-1437, Supplement 38 A-528 

40-qqqqq-AE 
contd . 

December 2010 

OAGI0001367C 00075 



1 

December 2010 

'LO 

fH~ 

& 
fH'i 15 

<lj 
t:l c 
"' 

OA 
a. 

(),2 

OJ) 
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fi;R<.<i"<.' ~:>·::' Cl:lJ;stn>;:Hii>~1 tin<k> :-<~(: !l~ti.~.s,,~; n1k$ ,,f ~,i<Hl>l;:.l<i:l l)<!llui3(hm ~lmi'd;;;;~,~ <l~l:< «--iH; 
~~:):s-··m:=tt .. -.~ :--~;;s HfH~ :~ tc-•:•u~~<~ :t'bs: ~~-,:}~.._:i:'15;-.~~ '(,; x~;,s: ~ ~ =·=< U::":$ .. ,,.~~{-:r· ~~:~:-v~::·••-~:;:: .;:. J~ :~«:::.~- nH)..- ~n~. :~ :-·<··<~~~=. 
~)n-Jb~:hHHi":.:'· fn~· ~h-t' ~1~~:;-{:' -~':~~~~~ifi~:~~H~r:"li<. ~.bc:c:;~~-:': {:SHJS P." ;;n~:tis. 

Fi·g.t::~-<~ H-f.. (_:·):1.~:.:-:;n!:"::c-~J,)!:f. k;~~<i.(':r -~~:\.:f' .:k:~:hko:~( .c:~~J~.:.•x .::c~; ~-~-?!~-<.<t:H~:<~ p-tl{>l)~as.\·:~s~ -:'~~;..m<j:H!t:N: ~~~:~~~: ~:th 

i)~~nn::c~ <;,·::ct~~~t~(:-n :::t<HH,-ti: ~~-!~ ?.:\.r}t':~·:~-~::~"3 q~hs:t: .. c; -:-: ~~.H"L :r~~--,~~r:~h:Htti:s::;. ~<~r ~-~~-f· r.~~·n:.;-: .f:h.;.?;.:;~fie:~H~}cb :-:k~~>.:;;~;~·:; 

:·mH$ t,~ ~ln~~y. 

Appendix A 

40-qqqqq-AE 
contd. 

A-529 NUREG-1437, Supplement 38 

OAGI0001367C 00076 



1 

Appendix A 
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tl.fl 

~ 
VJ5 'li 

~ 
,;:< 

E !).;~ 
Q. 

0.~ 

OJ.l 
(Hi 0-J} "Ltl 

iFh~un:· l~-· ?. Ck~~S:H~~-:..~t~!;f~=~ ~~4 ~~~~l ~~~ t<t.f~ ~H~~:t~~t:~r~·~)~~ =~ht~~~d:~:~-::~~ d:~ ~:..~ wjl i) ~~~~n::: =~~ ~- :~ r~::t H<~H :s:~:. ~~H~ ~h~:· 

>;xv~:<·~<:'-!:~ ~ :~; ·~·:<·-.. ,s ·;<. ~1.25, ~~1~i~~=-::;· ('~.~<-X h;~f;:i!'..f!: e):·~ ::.~~r~i~·;:::.:..~~'t ~>::~;:..~~.e~-c~:.v :':~:~K~ ~-h·<> :"0:0~>$~~;" ~~;<:..;:·~ .;:'>:>.SJ::.r.id:r~r~s~ 

~~~~i~!~i·CfF!~ i{f~ ·.·:. (} __ H~. l";:·~~~>:~h~l~~k:o:. ~;:~,. tRs: HH·<:·o:. ~=·!:~s.•-:i-~h·::~t~:::-~:': *~~:..:;~;·:~ ~~:"m ~-•J ~.m~ty·. 
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lutrnducthm 

The Clb_i'-'xtiw nf tMs rcpc~rt was to pNvidc a tcdmica! review elf key dcmc:nts vf the 

S1rcn2th nl C<:>nw:x~tion tSOC) method !H<'d for unpinJvmcll! :md cmraim-rlent in l.h~ DSEIS. 

:\$ rqxlltr;:d in !be DSE!S. tlr;,; SOC <iml.ly~is wa$ ha:>cd <.)11 c-ompari:>oms of ranks a;;;;igncd H• 

the !US: 

"Th<.~ mMlys.i;; t}f df~~,~ts of !mpingem<.~nt was ha~t-d .(mthe cm·,cmdrmce 
of mnb:d propMiicms nftb::: number of YOY M!!J y,z;atlmg !h;h of cad1 
~pc.cies imping"d in rd<Jti<:>11 l<J ihe .>u.m of ai1 ti.sll impiagcd and the 
mnked t>rop~)fi.imJs <)f each >pt'i:ics abundant::: in !h.: river ncar 11'2 <md 
w:• re\;!ltVt: H) l.h¢ tot~lahund!ln<:c (~f ihcl8 R1S. Likcwi:;t;. il1~ effects. 
of Crllt"3Hiii1CfH Wt~rc based 0!1 lh<.~ CWlCMdCJU!.'C' or !:'l'tllk<;-d proportiONS. 

of :be e~timat.cd mnnh~r entrained t<)t :!!! Ide st3ges lot ll give.n :;;p~~'ic!l 
i11 r~hllitm to the ~.bun.:.hnGc of ;tH lhh <3ntr;li.ned aod !ho::: r:mked 
pt~)pnr:tion €!f each ;:;pcd~:; <lhnnd<HKC ttl th<: riv.:r m'<~r IP2 um.l U'.) 
rdative In i.h,: !tJbl :3.hmci<m(;.c: <)f lht:< .IUS." ([)SE!S" Appo;,ndix I, p;tgt' 
l··W) 

The folk>wi::~g section of tins rcptwl acldr.::~s;;:::; po-,;;;i.bk< tl!linl:::mkJ ''')ns:::-qtl<::ni:e~ of 

wiing mnb filr compMing ur-;i,.,;~; li:;h tkn~ilics to impi.ngcm::-nt (or en<raim<<C11l} d>:.'l1;;i!i<·'l. 

In tht• i<1s1 :;.:di<m tof !hi;; t·cport, 11110~tll<Xh1logical detail:; ':d' Hw impkmc,~tallfifl i)f th'" SOC 

;l~:ies:s;m .. ::nt :~n; n::vi<:wed i{)r p<}S;;ibk in<::<)nsist~:;nct.:::> 0r inappropri,llc lt~cs of the !-Iud;;lm 

RTH'1:' d~.!\l, 

;lbtmd:u~t:~ <)!' IUS in ;h::: rm:r rcgi•m (Rcgi<)H ·J.J ~<dja~.:;;-nt t(> WEC Thr,· ptlrpos;: fnr 

C<)Hlp3dng th~:: nmk~ "·a~ to ;Jctcnnin<~ wil<~tfl<:•· MJH1<' ;;pt-ci:;.'> w:;;r~;.~ !ll<'H'<~ ''ulncra.bk to 

<mpmg.:mcnt m: entrainm<.'nt 1:hnn wnul.d be txpccttt!-umkr th.:: null hypmh6i~; lhatlhh ·,vt·rc 

9mplngtd or .:ntnm1~d m pmporimn tn ihcir ;t1mndwKx: HI R:q~.:O!l 4: 

''The r1till hyp<;oth6i;; '''''" that <he propm·tion:1! nc·pr~s;cnr:nhm <Jf !·US 
<Jbtair1:::d !!·om the! fi.,;hery studi,~:; :;hm!ld be equal ID the prrlportiona.! 
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mprt$<?!Wl1tnn evidmlt lrom 1he implng~mew ;md .::mrainm~nt 

~iHDpl\:';. ... (DSEIS. >"'<p-p<:ndix EL p~1gc lklT) 

Speci:~;;;; tll;;! w<.:rt' Uli:!lt:rreprc~l'Bted in impingnntn! or ~ntri!illln;.~nt (jn wmp<JTiS()n W 

:;hund;;nte in Regiml 4) were :;,;~.ig1JCd !l lower s<:M.Z f;;r SOC, "utd speci~~ that wcte 

ov~m.'tJre:;crw.',J w;;:rc as~ign~d ;J higher SOC !><:Gr~: 

"Low Sm:ngl.h of (:;)nncction: T!11:; mtio ;Jf ranked pmportion:> of 
irnpingr:d or ;;:ntr;.tim::d RJS 01 RJS pr<'Y rdativ·c- to t(ltal impi11gr:mcnt 
m ~ntr~iinrnent ;:~nd 1he- nmkcd propnnioa ofthc population ~il4l in the 
river rdmin~ w the' towl R!S a!mnd<m;;;c i~ k~s tlmn 0.:'\ .. Th;: spi:.\.,ics i.s 
con~ider:c:d undenepre:'.<:!iled in tile co<",Jlng system i.mpingenw11i. or 
t:ntwimmmt sm:npks, <md thus, !h:;:n.' is 1nwimal >:\'idem't' 10 sugg;:,<;! 
the 1!'2 and !P.~ c·.;;,oJing >.ysivrns aw atl~~~tit1g !he RlS. J'vle;>.summen!S 
:;;.!h&fYin;g this ;.k;;~:>·iptio!l >ven.' a:;';igm:d a n·sult ;i-L:{H<: <>f L 

:VkditH'll Strcnglh ~Jf (l.lll!l>;'t:tiou: Tile rmi1J of nmke(l pt<lpottivn5 -.1f 
imping~cll)r <:Jltr;Jmed IUS or IUS prey rcl;wvc t<l luh>l impiJlgt:mcnt or 
~mrainmt;)lli. ;~nd the mnked pmporii.cm <Jf the popllb!ion si:<<.: in the 
ri>·er rclativ;;;,· to the !<Jl<;i !US <lhumJi.ince i:i gn.'a!<.:r <han or cq1.ml w i>5 
;md les:> th<~n l S The ;;p,~cies is t:on:>idered pmporliono;Hy repr::.:$ent,cd. 
in tile ~:oo!ing. S)'HC!ll tnlpmg<:nwtJI or enlmumwm $:3Jtiples., and thus. 
there is :>om~' evijk.n~:.z; to >.ug~t:S! 1i'l:e If'2 and IJ' 3> C\Wiiag sy>i:tm:i an.t 
;rfkcting: ;l<:p.;mic r.:::sour.:::e~. Mc~~sur.:m~nH 'Md'ying !hi;; description 
wen: 2s;;igncd '' re~ull ~C<)fl~ oL!.. 

High Stnngth of C;~nnctti<)n: The: mtic> of' rank:i:d propnrtions of 
impingtd or ::nti·aintd IUS or IUS prey rdc11jvc to tOtal irupingcment (>r 
entf;linmcm <tn<l lf1<: rank<:d ptnportion of th~' flOpU.latiOll ;s]z<: l!1 <h<:: 
fiver rdahno lc> tile tillal RIS abundan~e t> greater thMl or (:qtJ;ll t;) J .5. 
Th~· sp;;.-t"ies is wnsi:Jcrr<'Ll <Yvo:rrcprcsemcr:l in the cooling ;;y>tcrn 
imping\:!m<:nt or .:mraimnent sarllpl.es, ;md •.hus. 1hcr.: i~ 8twng 
<.ovid,,ncc to sugg,;;-:;.;1 th~ TP2 ;mel JP3 >.:(>oling ;;y;;t<::m~ <.~rc <lfk,,ting the 
ft!S. ;\.kBsu~emcrH> S;lti~IYirlg ihis dcscnplion wer,, ~o:>igned '! result 
score of 4." (DSEIS, Appcn.di:~. ft pogc 11-JJj 

Tv,·•> o;o;pcctB of 111,~ SOC mc!t!od may !cat! to en·on,~nus rc$uh~. Tilt: snJrin.g mc1h0d 

rd1,;;-s •m rank;; <>f 1he 17 i'mhsh lUS ibh;c' cn1b i:: th~: 11'th lUS, bui was nt.'t inc!ml·cd m ih~ 

ranking;;). J'r' one: spcci.:s h<l~ •m d~·v,~t:cd ahtJndatK'G in Rcginr: 4. wilh WJ C<Jrresponding 

devati<>n ii1 impin!?'till01.l ot c:nttaintwmt {whidl should h;;: vi,,wcd as a pD~itiw silnation), 

Hwu !iR: R<;:gtoll 4 lk,nsity mnk l)cc DSUS T;tbk J<l()} <:~~signed t<> iL W<.it!kl b..: incm~~~t.L 

How~·v·cr, bi:c:wsc- di<:r~' Mt :1lw;3y~ i 7 ranks. lllt~ rank E1t~ ont M m~1rt ()lh<~t ~P'-'':ie;; mu~t be 
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dcct<:li~cd (<~vcn i.hrmgl1 11ley ::.~~<rerienccd no dcc.Enc m ailum!mlcc in Rq;ioH 4} to 

>l<.~C<>!Em1o<bi:c the mn-casc in r>~n~; liH· the on<~ spcci~'·· 

An<:>lhcr <1>p~.:t of tlK: SOC m~:!lwd !hal ma:;• k;;d to •.>rrnnccms results is th:r! the 

!nt:thod docs not c.~plidlly >lCl.:<)UHI lllr sampling tTmr n::!kctt:J 1.n lhc Ullla. A!ll.mugh th<.~ \l:><O 

(;fr;~nj,::; W3$ $dcct.::d iJ'l n:cognitim1 ,,fIll<~ prtstJ1<;e of i':flmp!ing error: 

''B~,;,u:;.: of the err<>r •md bias in c,_timaho,)n ;.•f each l<f Ill<~>•' 
!XlnlnlCl<;,r;;, nnly !h:;' rank!'. of eaeh 17 nilio were wrl.~idc-rcd <1 reli;lh1,;; 
mm~urc of c>•lm<:c!i<m." (OSUS, .'\{'pcncli:\ L page I-4!) 

No Matistkai tests wcnc r10ported th3t o:mJ!d h<: tN:d l<.i jt1dgc tho::; p();;sib!c .:n~~~~ of".<unpling 
-::nor <m the re:mlt~. 

To .~xamine i.ht~ j)OS$ih!c tel1~"'' of th~:'e hi'O :~&peelS or ;he Strength or Cmmt~C:Ii<}!l 
rm~thod (Jn r;;:;;uhmg ~core$, a Mt>tlt:::< (\\riO ·;imuhHion amJlyc>is '"~':; l"OT!dl.lt~t.c.d {ming 

impingement as ml e:xrunpk). The :;imulation :maly~i> g<:~Jemte<J: >t't~ nf>imulawd dm:1 I~Jr illl 

week!< of FS$ :md BSS ~ampEn,~ li'@l l979 thn>tlgh ~·i90. Tht~ Mon<!.": Carl<) >dmulati(>n was 

nm .l0t1 times gN1~rating: ~>DO ~ant:!med dam Si..~ts, 

The n11My·::is oann,:d ;.vith 1h::- mdl hypothe:>is !lmt the amlttal dt~m;il:y in Region 4. t;;)r 

.;;wh (>f the 1? fini);;h RlS, IH\~ i!.i;;,'nti<.:<>l m tb<: ,,(,<r.:l:;p<.>nding m1.1~~.>al irr!ping<,'lnerH dc·n;;ity 

(!rom DSElS Table 1·18). Tlw alkx:ation of :amua1 ;kn:>ity ;lrn•mg samp1t~d weeks lli1d 

bctw<lell 1he l\\'<1 :>mnpliug pwgro.ms (FSS and BSS) w~~; based ou hi~mri,,al t.knstti<.'' from 

ihe FSS and HSS d3ta~cl~, A' W<l:<i done w the DSEJS. the fSS dcnslly ami BSS catd1 pt.T 

hn\rl Wilrc as:smm~d t<J lw ;Jd.<liti><.~ j~)r thi~ nrwly~i~. Th<' :!!lr.lW•I a>•emg,;; d,,n~ll)' l11 Regi<)r~ 4 

wu~ >N lobe ;~quai I:Cl th<' t<Jrr,~spmxling implngerm~nt dcm-i!y· 

E(A,.."'·"''', I H,,) ~· cxp(<·ted de;nity of.specie~. i, in Ill<: 1-'SS sampl.it·,g 

:;;tr:ll:>: of Region 4 during wc:~k. w, ofyc:aLy. nmk>r the null 
hyp~Jlht:si:;,. 
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EiA.e;·;; ;-·--·-· ~: Hnl "' t!Xpt'Ctt~d dca~ity of ~pcci~~- i, in th~ nss ;mmpling 

,;tmtum of Rcgi'm 4 dtmng week.~,-, dyt'ar, y, tmcl~:rtlu:• IJU!I 

hypotlicsis, 
l:VP,-,; ·.-.,annual l!l.lph<g<.~ment den>ity {from DSr!S Tahlc '1-2){) of 

spec~es,. i, in ye..a~. r~. 

Pb;,_ ,._, .,.,. ftt<:>p(>l1iN<<'>f' tht- .a;<Jmal R~gJt)n 4 dE::cm;ity r,f >r>~-de.~, 1-. in 

y~clr,_y. lhat occLtrrNl .in the FSS si>mplmg >l.l~lla (and not in the 
BSS samplmg ;slnHum}, 

Q..,_." .- ... = pn,porllon oftht' ;umua! R<.~gitm4 FSS D.:nsity 'Jhp;;;<:ic>, 

i;.1n y~ar., y. that nccu.rred during \\·'et.:~k;> \.i··~ Jnd 
(!,_,_, .. _, '~proportion of1h~' anmll!l Region 4 BSS Dcn>ily erf spe.cie-.. 

i. m yc:Jr, y._ tlmi <)Ccwn:d during 1-Vt'C'k, >l-'. 

SMnc species were n.m collected in all years by ho!h smnpl~ng ,,mgtolms. l.n thnsc 

Ca$es <nwag:e vtlhXoS of rhc pr·opor£jon of tO!<ll dcnsi(y hy week (Q_) ilild pro~r:Wl U') were 

ba:;ed nn. <IV<~rag.: v:.,Ju,;,;_ .h'>r ~rr:,:ics that wer'~ nm r~rort<Xl tilllec~tr:.rl. by il .>:Jrnrhng pmgpm 

in a paniwhr ytar,. av<Omg(: valu<o~ of P and Q ;<:>r tha! ~pe<k~ fmrn nthcr Y'-'ill'~ <?fcolh:~uion 

wen;: usc.:·d. for 8p<xic~ llHlt w,~ro; not colkcted by a stunpli.ng pr<.)g:f''ln in !ill)' year, ,w~·r:1gc 

V;l!u~-s; off' aa;! Q ihJm a!! olhcr ,;p;;:cie> wttt: 1:1~cd. 

Sml!pliu:g variability w<>:: ;;imalat<::J using th<.' >~vcmgc co:::Hki<lllt~ c•f vati3.ti(m, hy 

,:;pct.ir:~ and :>ampli.ng program, fn::n<1 lt1c ncrual FSS and BeSS Jm2sd.>: 

a-_,,.,,_._,,_., ,,, ;~lil.mhml ~m)r of the C$timatc ilf mean (kns1ty <)f :;p-eci:;:s, 1. 

ir1 1J1c FSS ~!r;ma ofRcg.i(Jn 4 du:ring v.-cd:, w, w ycm:,y, 
a 8_,_,._ ... ..•. , = ~·l<llJ<hlrll ,:r;•or ofth<:· ,,.,~,;·malt' ~Jfmc;J.n de1r>:i.ly (lf ~pe<:i.t~'i. i, 

itJ. 1bc HSS ~tr;lt<lm ot'Rcgi<ll<4 during w~~k. ~r, iB year, y, 
CV1 ,-~-' -" >lvemgc ~~odfkkm <)fvariationl~lr IH8torlca! <:slimalcs (lt. 

m;:.~<m dt:nsi:t>' of iip~~i:<.~s. i, in t!Jc lSS s!njlii nflkgion 4, and 
('1-'_>.IL '' il\'~'f·:~gt: !.:OCf!lci~nt 0f vari<~liOfl f(>f hi,otoric;!J CStima!t:O: (lf 

n·•c<Hl ~.k:n$il}' (![' spcci:!:':>, I, in th.z BSS '>lrill.<rm rA lkgt(Jil 4. 

Tile simul.ation :uw!ys1s ll>'i!lllK~d lhat 'i<Hnpli:ng ''>iriabilily, at llw kvd of \W•d:J·y 

'W<!f<lg<:. cJixh ~at<::$, c<mld be~ appnuilrminl b_y a norn>:>! pmb;Jbility di,;lributlow 
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illld 

Wi;,~~k:- ;·~·~ ln ye~~r y ~ 

.1:>_,.,._,_"_, -·" simul;itcd -~i<tlm<He <>( HSS d~n:sity ofsp~d<::;;, 1. during 

w<xk, w. in y<:ar y . 
• ~·,,x1- , _,., "'~imulatt:d error kml for FSS density of spcci(~S. i, Jming 

'>Vetk. w, in ycm _1··, 

?; ,,,,_._,_._, _. ~-:,;\mula ted ermr t~Tm t(~r BSS tl<:n~~ity <J-i' ;;pc<::ics, i, <luring 

\Ve:zk, w, in year y, 

Base<! <m the simulalcd FSS <md BSS dcn~i!y cstirnat~~~. Rcgi<.m 4 dc11~ity rznb;. ;vcrc 

<.:mnput.::d using !he :mnhod> d<·serih;-d i!J App~ndkcs H Qlld. I o( tlw nsus, bJ~Cd (lll 75 

pcn.:cmtks of wcddy densities from rhc BSS Hnd FSS. !mpir1gt-:m<'l1t rkn-;:ity rank;; wen~ 

t<1kcn directly fn.)m DSE!S Tabk: j .. }i). Strc:·llgth of Cmnc~iion s<::-0r<:s wnc i.iSsi-gncd b:<:;cd 

~1n Hw n1tio of Rank <)f hnpmgcm:::nl to Rank (-'r hsh Dcns1ty (DSE!S, App:::r1dt.\ H, [J<Ig:c H-

To Hddr~s~ the pos~ihk dktl> Bf d<:Ya!eil dc:nsitJC:\ !br ;;omc ~pec:i<:s on !he mnk:;; aml 

;;cores of (lthcr specie:~, ;! $Cq_u~ncc of mndiH.:mion:< >>·en: made IP the null liYJXJI.hCs''' 

ii.:.:~rEiritJ. Fir<;L ~he Region 4 ;k;l~ity fbr one :;ptd!.l:< {cho~~~l1 itllkp<:mdearly .ar r<mdom in 

<:'a.ch mndntn d.n1w of the ~k<Jl(C: (\tdo ~inmbti-:m) Wi!:' incJ<:a~cd hy <l iaclor <)f 2_. {mt llw 

impingcrm:nt tknwy lbr that »pcc:ic·";, :m_d all dh<.:r :iJK6c:;, did !l{>! d·~;O>ng<.~, lrJ five :;;q.•ar:ltt-

5 
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<ma!ys>:~, tht~ >'<!:Ill<: pn)<;<:dun:: '"··a~ used w addre% the c!'fec(s of !, 2- 3, -+, ,1nd 5 5pe<:.JC~ 

)1,wing ck>n1t.:d R<>gkm 4 tknsity (with !l<) chango: ~n impinge:m~nt) 

The re:;1_; lt:;; from tbe :l.·lon!<: Cilrlo $inm!Mi.on ana!ysi-;. are lisftd it1 Table t> I. Even 

under 1.ht: !llJ.!l llypnt!u:;:;i~ (lh~ density of <:;lch $pc6'~'; iJl Rcgic>n 4 was itknli.:u! to Jhc 

impin.gcm<.;nt density) tbt-rc is a 2:6'>;, .;;hanr.:t' lim! -~J k<t>t unc spc<:i<'~ WIAJ!d -c~wn·:;;md.y b;: 

>!:5~ignr:-d a ~core of ot. As !:he mJmher (jf ~~"'''~i<::s with <li<>Vllh~<l abundan~.~ in Rcgi<:n1 '~ 

iw:;r,~;>$Cd {<mil .no .:h;mgc in lmpi11g<.::m<~t1!), !he pt\)hab~!ity of h<Willg spcd<.>o ~rwncx>u:;1y 

<ls""igned scm-es (!i'4 also c.ru:rcascxL 

}\<:cording 10 ihc DSEIS. the imping:;::mcnl SOC amt!y:>i:> w.;J$ hiio<:d Nl comparisons 

,,( impitJgeuv~nt tk~nsJti.:s and R~gi(l!14 riva dms:ti,,s nfib>:: RJS. Stmikuly. lh:: ;;:ntrilinttl<.~al 

SOC annly:>i[; r<.:'IJ''r\Cd!y W>~> hae>cd m1 \.'Dmpnrison~ of <:ntn1111111<.mt den:;iti<.:':> «nd Rcgiml 4 

river densitic,; (1f !he RIS. Forth<: anuiy.>es to h~ m~mJmg_Jlil, Ihc mcas-ut"e of 1mpmg<lmen! 

;knsJty :;!Jr,ui>l b.: dirc.-tly eomp<~mbk ;o !hr mcasun.' l)f R~·gion '~ riv;;r 'kn~ily. mJd the 

;n(J;Nure of <.'Tiinllnm()!ll tkn:;ily shm1!d be dtriKtly e;:Jmpm·al:>le to 1h-::- mNt'Wfl~ ;)f Rl'gi<)n 4 

river d,;;ns)ty. As Jl(;tcd b-chw,· the mi:il$HrCS of <kmity ar(: tmt dirc<::tly .:.o.mp<~rabk due to 

il1-::<msisWt1;.:ics u1 the meth<)<k F11rthermor<::, individual mca'itlrcs \Cnlrmmnem density, 

impingcm~'nt dcw-;it:y, l'kg,itm 4 ril''<.~r d~n,;ity_j -~~~d in th.:: unaly~!i:;; m·~~ 11ot valid mctncs '~f 

density du~ t~) in;lppmprimll usc;; ofltw rhlta. 

Th~ l\)Howmg p<1ragmph~ HJHHnari>.~c the rm:tb~xl:;; used in th;;: DSEIS 1\) produw ;m 

lW<!ntl! de!Hhy <.:·stirmlt<~ lhr 0ii<:h or thl~ !) tlnfhh. RIS (m river atmndmlCC il'l Regi011 4, fM 

impinge.rlk'lll:, and k>r cmraimm:Ht Swndardiz[ng lh<: iimd _,p<::ci.:::s-,;fKi.>i.lk dcn;;iry· mcasw-,,~; 

l~1r "Region 4 and fur imp~ngcm<~nt IU th>: ~um ((lWr all :'i[li~Cill'Sj of the final ~P"'jc~·;;p;;cit1<' 

d-ensity m•:;lsurts •k>('$ rwt at!cct th~ ranks d' the s.pt(.;i"'· T1H:rd\Jn;, th<ll ~wp ,;)r Regi;)n 4 

d.ensity ;md impingem011t d<:-m:ity W:lS l'lo-t ~irlil.t,;;;;;ed i.n this a-;,se;;~mc•nt. 
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"A.n c;.:;timat~ <>i' !he p{lp!lhtinn abtmdam.:..: (S,) lbr a grwn ~;p.,c·ic,; in 
!he vicimty Ill' 1P2 ;md H'J '>'>'<~& C$timat,zd. <J:i: tile n;axi.mm11 n~·t•r all 
y·~•m (t979--l(}90) <lf i.hc :wnual 75th pcrccntik <)f '.vc-.::kly o:.k:;.Jsity 
mc:a~urc$ from aU lmhrt.a!s, Thus, Si for ~:';leh :>.pede.> wa.> th<~ 
1naximum a.mmal ollm of the FSS and HSS ?:;th pcr<~<~ntik of wc,~kly 
dl'n~ities fmrn tlll~ river :;,~gmt~lll n<:i!r lf'2 <md IP:t (T;1bk 1~2?). ·· 
tDSE!S. App<,ndix I. page l-,10). 

A·liLY,.,.,,,,. i> i.ht~ m.a.«immn (lf ammal value~ l_<)f the r;;:rm wi!hin 
. hri!;:kds). ~wcr th<;; y~•cJrs.y···· Hl/y.{9i)0, 

Q75,,.""-,.;· i:> !he 75th pet~cntik: oftt1c wc,,kly Yl'l.l!K's l.orthe term 
'.vithin p;m~ilie>e<>} fi.>r >pedes. i, over we~ks, w,. within y~ar, 
y, 

CPfisss.v.•·•.: i& the average ~utch p<::r haul ofymmg-oi~ycar (YOY) fisl1 
l)f >p<~cics, i, collet ted during wtdc. w, in ye-ar, y, hy !h( beach 
~lne survcv (BSS), 3nd 

[.lf,,-V-'.':5.;··"" is lh,~ <l-V>:•n<gl3 de11;o;iry (mn-!lber pt-r 1 0{)0 n/') ~)fymmg-<)f. 
~·t:ar ('lOY) iish of sp<:cies. J, collected durmg week, w, in 
year. y, by th~ fa!l slwa!s :>urv~.Y (FSS) 

fhe n<11ks for imping.:ment den:sity i.n. tl1c DSE.IS were h;;.~~td on a C<.1mhina!km of 

sc;l.s•mal csli.mntc$ of mJmhcr~ of H~h impmg_cu and (l·n !h;;.~ $-::;;~:;emil TUmJb~r of impingement 

;;tlrnplc,;: 

''The dcn;;iLy or each spcei~'i imping.;d (lmpi) was <t'>tirnak'd by the 
75tb r<~r<:<lntik (\f lh<~ annual (1()75 .. ·199()} dl'llsity impinged <1! lF2. 
IP2: iypi;:·ally h;HJ ::u:; rime> more t1sh impingrd than !P'\ Tile ;l.J111!1;ll 
density impinged WiiS the SLlm ,)f ilx~ sca;;onal (J;mu;uy--1'-,1arch. April-­
Jm:u;, Jttly-~S~pt<Omb,~r. Octohcr-~.Occembcr'l dcnsitk$ <;aleuhiicd :ls lh::l 
eslim;ltcd amnb~r impi.ngcd divided by !he number uf :-;<~mpk:s taken 
(fab!:e 1-2")-" (DSEJS, .Appendix I, page I-4! l 
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when:: 
Q7S.,.,.,,., is ;he 7:51h percentile of the anrw.al value~ (of!he l<~rm within 

hratk~?l:>) ovct the yeBrs, Y"' l Y75-J9fi(l, 
/,y, is Hi~ am;1l nmnb~·r (~ll ag~s comb;n~~d) of<;pccies, I, impinged <ll 

IF'2 dllrlng !>t~1~nn, s,. in y:::a:r, y, and 
n_," ,. 1s lhe mllnb~r (>f impingl.'mern ::.arnpks i:1ken :H !PJ during SC>lS(ltL 

s, If! yecu.y. 

The mnk!i fix cnrrainnwnt d<:n:>ity .m tile DS£!S were: b~:s~:d (l!l a C:(llllhimltinn of 

sca~<)UHi e.~iitn.;lte>; ;,f !o!J.mllcr·~ <.,f !hh >;tltnli ned and <H1 !he sc::t.S<)ltal nmnha i)f ~Htrainmcn! 

''The density tlf t~m~h species. entn1incd !<>r a gtven ;;<:a:;nn and year 
(19lll "'{l)g7) was .:aku!atcd a;; th;;: mc:a11 nmnb<.T <:11tmined dividd by 
th'' nw.nh·er of ;,MBpk% tak\ln ~T:<bie l.-29-l. Derislty eslimr.t<e~ ·were 
bal;Nl <m th.o C<)nlhin,;d i:!tltminmcnt fmm !1'2 ;md IP:L The estimaw (lf 
r: / ' "'. ' ' " -,;,: ""'~"the maxlmBm <W~r ye::us (>!the r:>!li) oftht: dt:tmty <:>1 <m 
I·~ ·'·'S 

l!idwidtHll ;;pceie;i cnlmin~d to !.he !\)to•l RIS den:<ity." 

:;su, .... '<.; xcl ... ,.3,•>' 

''1:~;;.:.::·· 
:.; 

------------------------------------------~-

MA,Y,,,,>"'"" '''"'" i:; !lu~ m:lximum of scaS(Itl-- and yt:ar-spcd tic \•alu:::s !o( 
til<.~ tc:tm 'lvillJin hr.~.t:kets} over lilt yc;!_r>,_)·'·" f\18 t_ i '183-19:';'?, 
<md (W<lr stason:s, x '' 2 and 3 h1 all years, and s-"· I In J (;ijt) 011/y, 

D
1
.,.·<· i;, !In; rm,an crHrainrm.·nt <kmily (mtrnbcr per J.(J()() m-3) .of tlll 

!ife;;tagell of ;;pcci~>, i, <~tlP2 ''nd lP3 ;lwing week, >r',. 'in 
<:.t'WmlJ, ,, in :vear, y, 

V,,," h tbe coding <,Vater volumt of !P2 and IPJ duri,lg Wl't.k, >l',. in 
~cason, .1\ in yc<~r, y, m1d 

·''.i: "' .... ,:s th.;; nmnb~::r t•f i:'Btrainrn<.~nt Silmpk> !;lJ..<::n at IP2 lllid IP3 
dl~r~ng: w~tk, w, in season,:;·,. in ye.;lr, y 
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l) Jmpingcnwnt d,~n$lty v~. dvcr demity in Rt:!gion 4. and 

2} Fntmlnmcm density v~. r-ive.r dert~ity in He!]:ion 4. 

Both ~d~ of comp~ui~oa~ were madt.~ ba!;<~d on tiR~ !hr::x~ 'kn:<>>l.}' mr:tn~C:<. d:es<:ribcd 

:lbm-c. Fm· the toe:::pari~;{m:; r.o b<.~ v<did, the meu·ic.~ [x)ing compared !ihould be cow>i.~i(·nt, 

:l' "~~1st bd1>/C<i:l! the !H'.'Irk <)f 1mpwgt~m~!l! d;:mily and th;; mi:lric of fi\"t'f 

d-::R;,,7, <m,j bCt\I'C't~n i.h>:~ mt:tric. of enlrainrnen! dem;it:y ;md i:ht' mNrk <)(fiver dt~m;iJy. The 

y<::<ll:$ inc!l,cbl m ih:e metric;; diH~r,. the li!estage;; difier. ;md !he umh (•f m<::a:.;lln.-~ Jill¢L 

~ mmi;: Jbr river <fcnsily is im);~d nu <Ill inapprnpm1!~ ll$<:: (>I tht: BSS 

;,:a.lc,. p<:'f (wr_;) Mld r'S$ (.h.'l1$Jty dllta, whid< l\1'<: tH:·:>(<'<l ;c:; jf l)l,•y ·wen;: otdditjv~ rn~<:I->U!'CS t'Jf 

;lbHndam::e. In t:.>c.L. th:.::y M~~ not <«klitn:e mc<tMH"<:s·: th<.~ BSS c;;kh PM h;;ul tbla rcprcM~t1i ihc 

:w:::rilgc numh.:r offish ec>Slc<:~ed within a 45() m? ;trl.'!a of1h-c shNczcmc str<mJt:r, <Jfihc riva, 

and lhc FS:S d:::usily dat:1 rqm:~enl the ave rag~ number of fioh colkc.t<::cl Within 1000 nr; (>f 

wmer ln the bntrmn,. thmmd and. sJmt<i sl.r<H.a ~•fth.o river. AnNhcr i.nappmprintc ust1 ,~f the 

dahl CKt:lllT<~J wiih t:lllrainm<'nt da!:L SonK cn!ram~l brv~'le nmld !l~)! be l'ilXOnomlo::<d!y 

ichmti.fi~:·d to :,;pt·..:ic~. To ;,ddress that d.ala limha!iiJ<\, th~:· DSE!.S SOC :mulysi:> 

inapp<.<>p!'i;Jtdy :l%igncd C:IJtntiameM of "h:;:ning t'iunily'" to akwifc\ w blueback he.rri:ng, and 

to Am:::nca!1 :;had; it "!so inappropri<H<'dy iliiSlgnc<l Mnrc:d b~1ss rc:s<~lts lo whit<.~ p;:rd1 ~s w~:.,ll 

<l> :<-lripcd ha;;~ .. 

Cll:!r<tinmen< vuincnJbility ''t~rit:d amung >pccies t.c.g., Atlantic tllmcod <ln<l r<~inbow :'mch 

,;p;rwn >::ady in th~ ?'C<H\ 2) n.o!. <Ill '«a>on,; wt~n: ,;umplcd !n ;lJI y.::cn·s (:>c:lso!l l, .l3mmry~ 

!\1m'do.. was <)nly :>:~mp!cd in !91\6), 3) the ~knslti.::;; in each ~c:mmn wc.,r::: slandardiz•;;d <<)the 

o\llll: or dcasitics OY<::f an :spec~~$ (giving "'~'>IS\))) I sp~lWatTS very high value.'~ ill S~<l;';t<n l 

bl>C.~ll.<.<:: tho: (>th<~r ;:p:;eio::~ wen: nut pr::::;;cnl\ tlnd 4) lhe ovcn1ll mc[ric l~w C•lCh ,;pecks {1:1.1<' 

maximum (~VO:f aH :>l:-tlSOfl!l ;{nd yeu:rs_i W;Js d.::tMm[m::.! indepc::n<knt!y ktr <~ad-1 sped,'>. 

FnrtlK·rmore, !ht~ cn!r<linmellt ~nd Jrnplri,!,!<>lY>cn! density mHtic-s (f:l.l'h ~'OiTlputcd <l>' llw mt.io 

of JHtmbct of organisms divld:::!d number (!f s;;mpk';; · rMh<.:r 1lmn bting: divr<kd by w~t~r 
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Appendix A 

'<>:Hhdta\',·a! volnrnd W'lre wnliRm!kd by inWHHlllWil Y<niahihly in s:m1pling :::J'fort that W%· 

ttli.kpend<.~nt t>f withdn• wal v·olum<'. 

Tabks C-·2 aml C-4 Stm1mJri;.x key propuii<.c::; (i.e . types of !npu! dell«, wrnm<ll)' 

s!atish.:> llS~·!t yem> ,,f d;,ta im~1udt'(t lift' :;tag~c's indud~d, ;n·:d at!)' tilx.on,lmi.::: SHbstiiuli<)US) 

of lim d~nsity md:rics n,;..od in th,: SOC analysts. Th;;:,;;; <ab!i:s llis(> list inc<m~ist~n.;i:;:s or 

i1~<rppropriat<: nscs o!' data. 

To a::<<=crl<lili !he jK!ssibh: df.;;:,=t> or the hlconsist;;:r,dcs in the DSElS SQC mct!·,.Jds, 

;lU id@tilkcl i;-.cMs:.i,;tetKit\~ and inapJ~mpri;llc m;o;;; d d~i;l wen~ ri.\C!i!icd. Bu:;;::d Oil. !hose 

<;~>rrenions, an allcrnatht: method w;1:; comr.ru.~.:;;cd lt.>r the i.rnpingcmeul SOC ana.lys1:> (Tabk 

C-J) m•d for the cntrairum:~nl SOC anaiysi:; {Table CS). The t~n!minmcni. fl!ld lmping..:mc-nt 

SOC nmllysC's <.vc'1'c HH!ll1 11~ing tht: Hltcrnativc method.> >Vith the S3.m.: .lnpllt d;lia$cts as uso::tl 

in !h~ DSElS 1\!l.aly;;cs 

The n:s:ul!s [)·;>m \he DSEIS SOC analysi;; fiw 1mpmgcrnent me listt:d in Table (>!i, 

and the re;<uh& lhm• th~ DSE1S SOC :malys;;; fllr entrainnwnt an:: !i.~kd i.n Tabk C-8. Th.:c 

n::,;u!t~ tl:mn til~:: <\hcrmHiv~ SOC <ma.ly~i,; fix impingcmt:tl\ ur"' lht<.'l.! in Tahlc (>7. <wd the 

n:su!l> fi·om H;,~ aH<:rrl~!w>.:.· SOC ;maly">i~ f1)r '''ntntinmem l!Hl !i:;te-d in T;!bk C-9. hx:til'ying 

all kkntilkd. im:nnsL~K:nt:it~ and !n:~ppn.lpritll.<: lJ$CS of Jata tcS<lilt!d in ;il! RlS J\1~<:iving a 

SOC ~cor~ (If 2 f(lr impingem~nt <md a SOC ,;mrc of 2 for t·ntraimn.:nt Thcrclixe, 11 appears 

that lh>;: SOC f'i\.'t>r<:~ \lf 4 fi.Jr ~<>rnc of thi: RIS in the DSEIS ;waly~c~ wu.;: Ju~ Kl 

n1ethc1di)l.()git'al itleon~i;:.t~ncic~ ;md ina.ppropri:a-e ns0:> Df dal;L The <:l<1H1 !ndi•~:;le thm ;~]! 

spccicR <u·c impi11gcd and en1mincd mughly itl prop<>t!t(m t(l ;heir rdative alnsnd<:nci..' it1 

Region 4 (tile nuil hypNbe~i.$). 

J(l 
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Tnbk 1:> 1 Sm11n1ary uf$tm!!htlon an.•lly,b res1.tl!s regarding: op~mting ;3JariK'!~ri;;tics <)f 

SOC WSI. 

Sp~d~s with 1 
Jne.r('a&NI R('gion , ... iSpe·c·ics··--·--z-·s-~cci"fs·-·- :f·sj}eei~s·T··::tr"i:£~~;-i·--

4 Abundance Receiv~s u R~~dye a Reeeh·~ a :1 O~w 
(with X1~ Clmn~w Seon• of .:1 Score 11f 4 S<>on! nf 4 !! Species 
:in: hnr~ingtment) !: R~eeive~ a 

i : I i Scor~ uf .t , 
tn••~•rrrrr~rr•~~·-•••••••••-•••l••••••-••--••••••••- •••••••••••-•••••-----1·---------------------~l _______________________ ~ 
: 0 (m1ll h\})Othesis) I 2l.7 I 4,7 I I 26.3% ! 
r···-~·-········A} ·····~ i! 2~},-7-r----5-~7----~-l~--~---~-~·~v---------j-5"_~3~}{:-·----------1 

; .. ~a •• u ••••••••• 2 ................. -r·········is:·7·········r·········i_7 _____ ~ --ru%_
1 

J .187 7.7 I (u 4 u<;,, i 
1"~~-·-·······································, 

4 40.7 un 1 1.0 52.0% : 

5 41 '7 ~8:9 ........ , ......... ~!:2 ......... ...... ~J.?':i' ....... · 

ll 
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Tabk C-2. DSEIS m~tlwd m><:d to c<:>mpute !:lx:ml-sp<:c:iJk .;s;hn<il<::s <)f i.mping<.~mc:m :wd 
R.:·gion 4 river dcnsi\ic~ fllr SOC <.t!mly>i> . 

. _.fr.:'!lli'!:!E.\!L~!.~~.!':!•<iL ---· hupi!l&t~_1£1!L!~~&~--~-L---g,~'~.f!_4 Ri'·"r D"!J.1!l:L . ..J 
~iifi*U n-.tM. i \.':irlabk"5 (j (tfBs*~ ~~t~pt'l'i,';!}d (l;t UnH .. ? J B8.$ i~V:.::.r.9.2:..:' !~ nf f~~~h P<'t ~:;:in<t~ i 

11··:, l, kml l, u \:tf n~1p~ng~.m~mt ~.1'l-!nf:l.:.~;.,: ~1~ 

1,, L:'n.i\ ~ jl FSS :".'-"f.:':t<~g~": ;.; •A Cis~ f"'<!r !tmO j 
m:l ! 

~------·······---..!:!::~~-~~~~:~- ~:~:~-~~~-:·:r_•_a~~~~==-------:::::::::J::~;;;·~~-,~;k·:;;-;,;;;:::::;~·-······---------1 
I 

:iumm:.l;y 1 S<~;;>.<mal f<<:nc> c>t f )';,_,, : 
St::i~':-.6:..·:<~. i {Y\:':lr-- j ~ 

: >[:t<:.ciikl .~; .. ;!,''~d ri <Jrti,h imr:ingcd, ' I,':, 

~* .~\v.::rAg~- ,;~ -r>f iru:r>jHg~nl~~~~ 
>~m·~~~·h:s f.tt;f ;..t:e~k . : 
B :;J r1 ;;r.~~~~~{~~~--~p,-;1.~Wi~~ n~~ t\.r) ·-···. r-s.~J-;~~-;;r;·· ...... ----------------------------· .j 

i : 
t ~ ~ ~~~th pl::-~t::mde 1:of ,~~~~ck-· i 

C•Jn~i~l~n;:~· 
'A;{:'t'W.t-"l'!:JJ 

M~~~u:rc~ o!' 
lmp.in~,;m<tH 

21Hl Rh-··ll.':l" 
l)eB~itl~~ 

1

: :;pr.::{.:J~k.~~~. l~;:d;J,::-=. !1!- f.~(t.hh i 
p<'l 43{1 m2), ;,nd ~ 

2) ?:)~h ~~~fi.':.::rud.t; c)f ''-'~..:·:k. j 1 

j ·:;nc:.rifit~ PSS v;:ths,.;::s. f~:· l~ffis'h -------··········-~~ j ,;;,r illtl\ha 1) . : 

~ . {~¥ ~; ;;ii--. ---- --7_~-i};-fi~~-~~~; ;_;.~~ ~ ·;_;f~-;:·~=;t1~-t~f.~t~;t11; ---~-. ~~-3-; ·; ;.;;;;~;:; ~ ::i. :t·;;; ;~~:;j. ~~;;;;.~.~ ......... -t·· .-... -. Nv 

l,',,,,!~f§~ i . . . . . . I . . 
u~dt~j ~)r .# i>f ~1-:-;h :.~.,;"lpi11_g,-t~d rl~\·idf:{i hy 1; --~--.~f.",.)f~i~.:h·i~=~~;~~.~~)~~~-~~~~=~r~;~-~-(t------j··----~--~;;·---------1 
~tMh~j"~· fl'f lfffpr:::~_.e:.H~!:t ::o.;:SJ.npk~ :sp~r:ie~ -~:.x:!.2tfi..: ~ ~.;:zh:·~~l-<;~· n .... ::r l : 
us~d !~:H" · 'c. ~:wbf~.M · l l 

!., ................ ..!.~;~~-~;;;~---···· ·---.-------·················-------------J·-----················-----------·---··l .................. --1 
~;;.~.:~:: ..... !... _______ ---~-~~~-~~-:~(~----------············--L~.:~~~~-~~:~:~-------·····················--.l---------~~: .......... 1 
! .. ~:,~~"'---------'-------------------- --~~~~-~~~~--'::·:~~:~:~~~----------------J--~~:~~~-:~~~(101 ~· ....................... .1.~-----~~ ......... .1 
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Tabk C-3. Alt<!maliv·c rn~tb<>d i_itK~onsi~;tencics 11110 irmppropriato; us;; ol· data rec!~fh~<!) kit 
comptlling lilX.(11l--tP<~dr1.:: ..:;;tim;;tcs <)f lmp,ng,~m;:n! 3ml lkgim1 4 riv;;:r d;;·n~iti,;;>; t<)r 
SOc: <>-na!ys,i<;_ 

-~""'~~~~-- ---------------------,-------_-----------------------------------------,·---------·····-------·--
l't·op-erty ~i Mttb<>d ltn}ling"m<><HD~JI~!!l~ ........ L ..... gf:li\':'.~~-1 .. !!!~!;!.:\~~~~!."l:. ____ j (:<Hl<i~l~ll9' 

1 l:HiW: n~~t~ ~ V'3r~ablc:; :-1: _or n~h inlp~~,g~d all_.: .nil[). 2 "! ~~ss ~J;;nd. ~t-1?~ ~_[<_)~~ r_'_: l)t'1h_-.. h) I' B~il-l~en 
~nd :\ M~:~su res <>l" 

I 
!:.· FSS :;t,mdi::g <'r<.<r (.'i ,,( ~i~hl : tmping.~m,•ttt' 
~ Vo1~H~W:.ofto·:)li~1~. 'Viiltt':" .31.ud RJ~·;:r 

~xi;J~~drawn hy .t):r1X;_~ 1 ~tHd J t) . .;:~mn ~ ;.lvn:v~Jl:.u:ai": !lt:n"·id<!-:S 

~h----~,;·,~;,~:;;0--rf;~;~~-c-k·:_;(:;,-,;;;x,;;g---------=:::=c~:~:~:~:~::::~~:~~~:~:~~::::::::::::::::: 
'-'umm.;n : :s~.,,,)r..<l : N·,\ 1 Sum of 

'I S<;:!Hw; ! tY<.<;,,·. I 
~ <p<:. >fi< l ! I A VCP~'" .,,·.;<kl;> B~S :: i , I '!o:r.dtng .:mp (" ·•i Hs!n 

I ! I ! 21 t\<•cr:l<!•' '">:kly l<S<:.. 

I
, ! /,1;;;~;;;i·--h(-.iit,, ,1c·---~-------------------t--~~;~:~:~;;~::_(':_::~-~~~~''--------····· 

i . ! 
·: ; l) Tc:•~;t.) i! (>ffi!ih :.mp.iq;(tl it! ; 1) A"Cnlg< <>f S<'~S<lalili 

I 
: {)~iliS 2 ,i,-sH; :1 (JV<::~ JH \r...·t-=~~k~ {~f ! ·:;!:mdtng \;tt.~p i:~ti.nta.:i'~-~ (<)r 

! :;:jmpl.ir>l~· ,-,.,.,,~ ~- R~~=•m 4. '~'~' 
' ! ' . l 

!
·: ~ :.:') 'St.:Jn (if '.t'•::~hHT~~.:: (>f\:(:·Olin.~- , ·2) !~ ~g:i.)~~ 4 ~iv-e~ ),....;)1\m;,:;: 

: .._o;.·~H~t \l."·irhdr.;w.:n hv Ur.1H:.. ;: ;;wd ~--
~ 3- ov~.:.r:- ;:il '\H~~-k~ u~'::~;~n~phng 

' : 
I !--~:~~~:~::·------~~. "'js(i;·;:;~~,:;;~;;;;i~·;x~;;;;;,;l mlhl$ ("5lll j){Jf<!<C!lUI>; or ''!lml~l mill'S ·rv.;s ~ 

J "'~"d !<>r , ! • 
j ocir:\u,;_:; · 1, 

L'~~-"i_··:'_ -__ _j --------- --------
j l.:nH~ uf I ;~ .. ~i 1~:d~ f''l:l' ~If m.~ ---···-·-r;-~;~=w~i~·:;e;·:~·;r·;;.~-~- -------1,':.----
'j ·,j::atl $.~i~.: I ,. - , ·: .. · · --· -

'""<) :1<" 
! rar:king ~- , j 

,. ,,,;;·:-:;i _____ ~-:~~~:~"' ________ r_l'i:,-~--:-&.iii---------------------------····----1---~-<i:i<i:j-,i,;o······-------- ·····--------······!-----·····~=~~----- ···· 
~kn.~ l ~ ! j 

· J~~~~--]~ ___________ J_::~~~:'.~~~~~~~-~l-------··--L~~-~-~:~"·.-.'~-~~~~··'1 ········------..)=~·::~ -~~-

tJ 
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T~·hk C-4. DSE!$ mc!h<xl ns;;.'d !D cc>mpm<:: tax.orv'Sp<::cific c;;t[rrmk~ c,f~·n!T<lilimciil ~md 
Rcgio11 4 tivet dcnshic~ lht SOC am!h':>l~. 

~-.-.-::_fS:!;·i)~t.ir".uT~i_~I~~~-------- ---------_B'iii_~;II;J_;;;~;.;_iii.e.~c~i~)------... r .. ···i~-(il'~--rR:i~c;:~;--.. ····1· <:on si;i~ii~'Y 
h~ra.r Ds.t;~ .1· \/~:tt1i~bl~Y. i\ka1~ .. k;s:G:th·:::. .. >f<~.'l-rg.:1m~m.;; ( l~'SS :~"'··.::r.:tt;.::: '.r <)ft1.-;;h P·.!i I Ri:~Ht'lo("» 

, e;gitt.ufi(!d ~tl fr;Hr..: ~t{~d 3 ;;~~:nc. .. hi:l:l1~ I :\h•a.o~mrt-":\ {~f 
l i ~miJiu~e5nffnt 
l ;'i <.d t::ntr:.Hnm~Ett :-.:}r.:uri~s ~~ss. a"<'-..1~1!!:? ~-..fff~.:1 p<..'t ~(H)~)j and Rivtor 
! m) lh,nsitiC1> 

l - ···················---------,-----------------------------------------
.F:r'(:•qt~<.'"n{:y' f'-·::>"f' .r.:..:t:(:j.; .:~f~::c~rl:~phog ~ J>i:'~ :..\~'!-:.~~:.~A ~.11n:rim~ : 

i i 
-·-s~;;;·;;;;;·;:;:~~~~~s~:;:~;;~;f~~~~- --~:t~~~T;:;·~~:~:r~~~~~~~~~~~~- ----~...................................... N iA .......... 

st~nt~w:S ~'',,, CYc;,r-
spc,:·ift-:..~·~ I } A r.,:,;-r2gt.~ ~c::.~~)n,\l 

{~n(r~lnmt·J~f. d.cnsi:ty ~br n 
~~n~~J~ ~a;;<)l!~ ~J~--~r 

:,,j_ I. 1. z~ A"·(·n~~~ s~:~:s·.rn.?.l 
..;nrmJnmt..~nt -(.kl"~,:·aty fof aH RtS 

L .......... __ ,:::::l~,m~,~----············--··-----------~-----------------------------------__1 ! AomJe~.l N-'i' I Sm11 nf: J 

! [ll l} ? Sth peJ<.:<;nM" nf ''·~·d.- ! 
:,',,,':, >pedllc B.SS ,.,"twq;; •A fish ? ,. per 451) :112 i, 3tl'.i 

.i 2) ? 'S1h fJtrc<~mik <.:i· · .. ,·~~k-
sp,.~-:.~in~~ FS~ -.,.·nhto:~r:.. Of oi tlsh 

l per l (~00 mJ) ~ 

1'~;::~::~"''":;-i';;;;;;m,,"'"=-; --~··~· : r~n-kmg ~ (nrrk· r.h.: l:u1t..I3:"Y~~'\·1ardt I j 
i sp.r;.~ti.'H::-;. ~ :':~;:.:1S:Vii ~,..., ..• ~~ <ml;..' ~3:mpk:d m l 

i ~~~~;,;;J,~:::~-·~~~~;~-~l 
~--).::::.J"',::;~ ,.,, ,~:Jr::::':"=== :=:::::=: 
j Ufi~ ~l:Jg:::~. EgJ~S. L:u·\:·~=te, {~f:d Ju\::r:ntk~·:; J~J;·!:'rnk:~ on~y ?\:n j 

l~~:r~;~:;;.;;;;;i( ........ :. _______________ .......... ~t"'T1~~;;.;;;;-;~;;·r:~ffV"'~tS~tft~--~~~ij~t,_~ ~{1 )~~!)$t.:·~m i~~m~ w~~r(.~ Ht;idt N,;·. •----1 
i ~~-t.b.~a:rub(>r~s : '.f';·Cd l~;·r .:\~t:~\~ii~ .. •\.n-ler~c~m i 

~ ' ~~~;;:;:.~;:~~~~'~·- j 
1:! 
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Table C>S .. <\Hnnative mdho,! (1n<:m1si~1"1Kie\\ and itMppwpri.:li:t ll~~ ofd;l1a redi!l.ec\') {i!r 
<:omp\lling !a>:m!-$poodlk ~.stim<1!<::; t)f ;;:ntmimw;nt ;~nd Region 4 river ctcnsiti<:s O:)r 
SOC Ml<ilYSIS. 

·.·.---~=h.;!~i:!i~;~~·r.M.~:~\\~\{ ______ ._J.-.·.·.·.~~--~Y~i,;_:,~-f~-iii~-~-!.1L~~~I~----~L-~~~~.R~~-. :t~~Y£E .. !?!E2!!.L .. ~=r C<il!~iS!e!l<.'~y • •• 
tn~ml. lb.t~( : V:i:r.<~bt<.~~ I !~ .:.11\1rganl~w:;; [:!Jj~f;~.$r~ed hy i LRS. ~~;mdm~: ~~np c;: ~.)f !i:~h) 8-eh~'(,lt~n 

! : l:lJ)I;, J 'lfl::l :l ) · '\1taS\ll1:~ ~f 
: l R~gi<m 4 nv::t \•>;hm;c lm(l'lngem.,ut 
: \·'-:~h.tl"(i.t;" or i':'flnlin~~ w;H:::r ~ . and H.h·('f 

w·~~hd:.;j:\\'U by Uni~~ 2 :md 3 ~ Oew;.Jtk:rs 

""f~:~~;~:~;;~-;~-- --·~;~;.,~v~-~r-~;rs;;;;;J;El;~~---~~~~~Pe_r we~)k ()r M~iP1U1~­
: 

·~·--···--+-:~· . 
~~:;;~:~:.': g~~~""l ~:;;;:~:~ :~r~,~~;:1~';:;;,':':l·;;~;~;f~~:; .. i,.·-~:~~::~~i~,::~:;~~;xy·;;;;;;,:ii·,;i····~· 

~p~~~iJJ.\,:) by l.:)tirs 1 {U_:,d ~ 

--------------~·.E~;~:~:~;.:::~·:J .. - .. ~ 
:'\nnu;d · Rml~"t ~)r. ~ Rntl!J trf 

i 
j l) Ann:.~_;~~ 11:-~:.'l ':1:'-i- •:~f ... ~rg~a~~:>m$ ~ l) ... \ '.·.¢~(:ge: f!-f S:~~1:;9~.k':~ 
j -tr':~t·;uF:~~d ~.t; .. !Jmb:. 2 ::!:d j__ ~ ~LnKhng Cr<}p .;:":'tim;;!·ts for 
l 1..,\. .... ~ ~. R:;:<:r.i<Jn -l. l)'\·er l ~ ....... , <:"; 

.

:.! 2 ~ _AfHm~~l ~ .. :-~::>.1 ~-u~!Hf:!~ J..)f r,,':, 2) H~.~~{.m 4- :T\.:":.~r volu_rn~ 
~(K, .. iiin.g 1hi~1er .,_.,dth~ir~:t 1JI./n ~))' 

I.ini~~ 2 ;~ad 3 
j 

.. 6~-~~~-T--7·5, I~--j;:~. ~~i: ;;~ ;;\·~~.;r~~:~tt~i~~~; -:- -~-~~:~·;;::::::;;t~~-~-{ :: --~1; ·,: ~:;~~;:·:~;t~~-~--:.. ·-· ... ··-··-:{-;;,~- -----· ..... ' §;; I I .. " . . ' ,, I 

--- . -· -------------~---------- - -------------------;·- .. ~ ......... -~----~---·: -- ·-- .. --:--- ----- ·--------- ~-;--- -~ ~ ------- ·---·------------ .. -- -~ ------
c~~w~ t'f :~ .;;J •H]t::lnJ~nr~ ~t!f j :1) Jn) ;,':,( ~;, tJt O~~~Ull~'tllS pt:1' l 0 (n) \\:s 
:;trni::;ti< 
[jj.;{'iJ rc~r 

l
r,mhnl! j 
~P\:<i0~<'S ~ 

;~:P,~V:~~:~~;~::::: :::::::·::::·:::::~]:~~::;:::;:~~:·:,~~~;,ii~J~:,-~,;~:,;~:: ... ::r~~:i~-~:;;~,:~~~~~~~:-;n,I~;~:::::::r::::::--~~~~::::::::: 
,-,--------------r·-------------------"----,------,---------;----;-----------------L--,------------------------ -----------------t-------- ___________ _ 
[ .n:,:,)~Kl:nrl: /\~\!"\\l1~'- Bh,~n::K:.. ! l:.:r~ll"'f!., ~ .·'. [{::\\ ~~~. t~it.cel"'a\.:~- fh;:~ ~··1::!. ! 1 ~s 

:. ~t10:..t1t:nt~··.l'~~~ ~u~d U!Hd!."n~lf!:.: .... ~ ·\k1~:~1.h [ {~~'cJ :.cmd~nufi<d /~hJ'~J~t-'!' 
;1: tr::;:i~~d c:<:dte-ettl.·dy :~~ Ri ... .:·~r ~ ~:x-:?.~~JJ:~,;(~::~..::-rh-·dv a:'! River 

!-l~·:rr1 !h,_~. : H~rtiHL1 • 
~ ~-

~ ! l!r'Jh~k~!~~iflt~d ~-..·ln1Y!:r~" :;rop ~ Unid~nHf3..:l;~ ~V1.;jr(IJ'i..:' spr 
! :alio·C;)f~J ~~) S~rtf!r!d B~$s ~H~.;~ 1 (~llt)~~'H(~:i ~}) :i~t:~,;J B.::~s~ :~r~d 

'-------"--------'"-..:.".:.."'-:.:.f1j:.:.':..'~.:.l':::~.:..r~,·_,l.;..1 ____ ~·-----------l_\"t:'h;r.o:··J~~!-~~! ____ · -~---------------~~··-----
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f;:~H{::-Ii-tttllV.:nl tk> .. <l!} l?>ti.lr. R\:'2lt~~'·l lli>·~:r Entr:,hmH:-1~~ t·.un~''Hf.l~-rd 
l:l~-tnii)' fr~-!~W ~fn;:n:1 T~1lth~· f- 1(~ .... -~r t}t!(!Sjl;_\· t~:xoJ~ W ~H-1;~c fiwm 'f.kht~ 

1'oi>l" J-.11) .\I) Un~~H~' u~~~t.. {fttl"~H RM~k ~f:n:nu B-lo_l 
ffnunTat;.:l~ 'faN~ 't--~rf! l"hk l·j(>) 

l-311) 

,\1 .. )?.\',"li'J; 4!>2!: 
'"' 

(.<,c-; hl : , 
:•;,;Y.-\:.iCil<WV ~><U<) i? ''-'l 4-l ~L :<) ~ 

. c\~·!H:i<.:,,_N :lH.·\P -1-t)_,,, ..... _:1 ]; . ~~-· <$ (:_~, .J. 
m_;:::H:-;;-r [~_~i~ ;; I,,,; t; <).~ 2 ----

c[><>l X 4_;:; s "-' I 

sn._.,.~: r:r:- Mf>:H:U)fN ·!i.:'l -; 
(l '"' 

: 

f>U.'ii-iL\0:: m::B':J}.'(; -H):~:; :) :<t. 4) ,,,: ;<.S ·-· 
:<.i'J";>'(l;<: "'llo'I.T 

,,_,,_, 
:::; j i:: 7 ':1 :, 

'-llt:.>l'.l>.;O::.!: ;q<_ii<.G!:\>0 t)ii-il .- J ·''·"'- ; 

:ii•o:rr .• <.JJ. smM.:<. IHJ:i> -j '-~') ') :::.; ! 

_ ,'-:[) .... \1•;-r;<; :U!'lVif(!N .. ·------/;::~i-·········· I <' '"' ' 
"riiUN'::> R-~s:;, :; Bl-: ;:•. <i.S :' 
.-\ r!.Ai"<I!C ·; <)MCo;:: h~:; :(l D-''"' :; c,•, ' WHITf:.CA!ll":;ll tlli1 ,, <).[:;_ ,_ u J 
WH:Tt.J'I'ii(JI ::; .:,; 

il n:>r, n _,,_,,_ :-
i !}t;~;;;;;~f) 

2::?<) (l l_l __ il i: <i$ :: 
<).(") l i><l!> ---- __ : 
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Intro-duction 

Tht~ W<.:·!g:ln,of-EI'idenr.:~ {WOE) appmnch u>t:d m ih~: 'DSE!S w:1s otigln:Jlly 

dcvtl.Jped l'br c1pplicrttion;; (nmtaminutcd sit;: a-:.s;;s:<mCllt~) i:hm dil'h:r ~n ma11y important 

W:l}'s frmn p<>wcr ph1lt .:O(Riling ,;y,tcm :1;;sessmt:tll:t Tl1is app~ndix Jesctibc:s a tntilii!l<.'d 

vcr&i<.m of the WOI~ appnmch JL''-'l.um;nte:J in Appendix H oi· tho: DSEJS, !hat mor<: 

:;K'{:uratdy chan<ct.:=trzcs rhc pol<'lltial imp:1cts M <:'ntrainrnenl ~nd impir<gcmcnt at 1P 0n 

R!S tish populmi,ms. 

Docununtlltion of changt~~ to \VOl!: <*PflroadJ 

J. I·Himtrmhon of inc<H1siswnclt'~ in iht~ tr~nds mmlys!s a!ld in .annl.y>i> of di<:l 

prcfi;-rcm:co; !'vr ~tJmc: lUS. 

2 Rcwcightitlg <)[ 11!"' lit1c:; f!f cwidcncc u~c-d in 1hc popubJi<)n trends am1lysis, to 

;!c;.;~Ju!H k)f th<: fact that riv\:nYitk abllndanc<: trcm.b an:: mort' rdcvan! mcasur~;; 

(lf pt)pul.a:ion ;;iatus th~·n }Jnc t1Inu~dam-:,; trend!; in th,~ irnmedi«t"' vicinity of lP2 

<<!hiiP.>. 

:t Adjustment of th<- p;;ru!mic>n trend;; \VOF $COh'S ti>r marin~ :;p<;~;.;i~s to ;!<:<:<xmt 

.i~>r lh(: b.;t t.hat 1m1ny ,,~r m<)Si m<Cmbn:S \.1f tll-''W pormbtion:; lW\'t;'r cm<::r the 

lhK{~(m and are not susceptible ta cntrninmem <lf imp!r:g~mcnt at lP and 1P3. 

4. Rc1.rvcighting of ;he lin~~ of evid.:ncc us,,d in !h¢ SOC U!J;lly;;i:; t<> "':,:;;um tilr th;;;· 

kiw impact of impingo:sm.:nl n:lati11;.; ~~~ mtrainnK·nt (socti(~ll 2 ~~f this f('P<>rl} and 

the high \tm:oert;mHy iil:SS<xia;ed with predkti011~ >xmccrni.ng rhc importm.'''"' nf 

indin:<et dftclS (s<ection 4J iJI'tht> repcont 

5.. Jndu.s.i\Jn of the a.ltJ~ilM'-' :;c:jling fnc1ors dcvdopcu !:>y !v!cll2ie et c1!. (J ~~~l6.) m 

:J;xon! mm<~ weight ll) wtdbultl< t:hm ;:tf<: clost:ly rcl3.tt:d tn dt·i~m;inad•m ,,f 

;.:;m;mtiun. 

6. ladtt$k>!l ot' lh<.~ "~V<llbbllity ,)f ob.kcth·<.~ nR~~~~nr<:~·· attnblttc fmrn Mcnzil' ot at 

i! 996) to accm<J mor.;. weight to ;li.tribmc~ thnt <.lil'x'cdy 1m:~~urc qlla.ntiti<1S o-f 
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7. M.odifkafwn of !he irnp;lct .:atcgory a.ssigmmmt schcm~ to eErninat:; 11 bt:ts 

1Uit~~r::<nt iu the :;;eli<'.mc used in <he OS.EIS. 

8, /\dditillll of lWO additional !inc:; of" <.~Vid<:nce !1.~ tll:;: SOC ana!y$iS, !t) "ln'l)J"C' dir(~l:lly 

ad,lre:;;; d.!rcct ilnd itli!irect 1mp.c•dS ,,f Nl!rait1nmlii and impi.<tgtlnenl on Hud&<:m 

Elimlnatiun (If in\'QMi.~lt~ucie~ 
}\S di~cus:;;::d in s~uicm 4, th~~ mcthnd :NRC u:;cd m -calc:ui»!<:: SOC $COn;.s 

(:01!l3in~J Si:v;:rai otgllifkllllt CtWt'; and \tl(;(l!lEi'itCJlCCS. r!H:oi:' :s'.~<)[t;~S Wi:'f<: I"<:!C3lcl.tl3tt:d 

using a corrected method. tn ad.diti@, a:-;:>ignm~nts of pr~y :;pecks to >.orne RIS in thc­

DSEIS r<mllict with puhli-::ht~d infl)m1;ltion. The~~ a:;~ignmenl'S w<:~re wrr~ded. 

Rrweighting nf the lines of evidenr.l! u~t~d in the population trend!> :uuly~ls 

The attnbu!.:: wt~ig!niag scheme u~ed inlh<' DSEIS to cv<~hmtc !he tJsc and utility 

()( th.; thrt:;~ !ong.h~rm trend-:; mf:i!S~rcs i!~,~1gas high'">t w~~ight'S w river ScgmmH 4 !n:nus 

l.:\pp<:iBl.i~x H, Table U-9), The rmim1:1.lc !<)t this wcighling (l'agc H-J.n. linc.s 32-34) \\;';i~ 

111at m<;.~l!~<lr(;mcnt~ m•~dc ,._k)sc m ll'2 1md J1'3 Me til~~ JtwoL dirc'"tly rdcvan!. tn th;: 

il'"S~ssnwtH. l{owl~v,?r. :: H ilf tf>C' RIS r~<Jdre!l:><!d in t!w DSFIS :~r~~ highly m(lbll<:- ln1d most 

;;:qn.d<t<-~1 <::.>:JIO'nsivo:: :>c•lB<1nal mignlti<ms within !he Hnd$~)t\. Mmcoh~r. dJ$1ribmi<>tl~i (1f 

fish in thl' imm<:diah.~ vicin1ty <)f W1 ~md II'J arc a!fcclf::d by $hiJh in <:1wiwmncnml 

characlcrisli,;~ fc,g., salimty"j that ar:;; !lmdn!cd to clHmf\01> in Jhttrujan.;c. /\ny imp•t,~ts ,_.r 
IP2 r.nd ll'3 on R.!S {;opuir.H(m:> ;i.n.: likdy m b« ;:,pn:~ad :lam;~ o.bc~ <~m.ite riverwid.: 

population.>, !KH !Gcali:.>:cd in th.:: vil~inity of !PZ lUlU U>\ Th<:H:iim,~, ;i,·cr>vitk~ population 

tn:•nds r.rt~ mom rdev,mi: m th"~ \mpad ~l~'>C$Srm·m !:han tlr<: rivN >q:rmem lr~nds. T.1 

<l~~lJunt for thi;;, the wr:.~igfn.ing:; in L>hlc H-t.' f()r river !ii:gmem tr~nds and riv~:r-wi>le 

trends wen:~ r<~W!tsed~ Ern:erg_y <iW~<;s !h~ll C(laswl R.!S trend,; ;lr<~ k>!i rde•,rr;.nt l:l1tlrl (~it·!H:.'r 

riverwkle: lf>;;nth or ri.vttr :>cgmcm trend~, :;r, tl1is tin.:: of ~~vi<lc!:lc~; ;;ontinu~~ :o r<::c·eivc rh~ 

!owe.sl •N~·ight. 
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Adjuslnwnt ofihc j}O(Itl!a.tio!tlrt!nd~ WOE swrl?s fM m:ttinc specie~ 

Blud)~h. \Wnkthh, ;md AHamie mcn.had,;:n Hre m:lrine speei::~s "ihm ,;pa-..vn 

d'lkh•1r~ and migrw: inttl cstuanc~ sud! ~':; th~:.~ Hutbtm Rive( m; JU'<'"<~I1•k~;;. Thcs<.~ sped;;;~s 

ar~~ manag;cd by the ASMTC as swglc 'oas~wide popnlaliom: (A5MFC 1989, 2:lHll, 

2002). illld utili:<;; 1ke De!ii\Vr<r~ Rivet. Ch.:s:~peBke Hl<y, and fl1H'Y <)ther ((Ja~ta1 (·slr.Hirie~ 

in addtllOtl to 1he Hudson. Such sprdc~ have a much !t1Wt;.r cxpn11me to IP2 nnd IP3 !hun 

do an;ldmnwu:; ami estuarine species f(;r whid; ;lll mr~mb~rs i!f the r•Jpulation. at'<: 

mnllip!i~tl by iJ.5. 

Reweighting nftllc !inc~ M "''id~!lcc !tscd in till! SOC analysis to at.:ount fD!' the low 
imp11.:t nf imping:e.mli'nt rellltive (H ent:raimnenl: and the high uncu!ui.nt:y llssud.atcd 

witb pn:·dkthm~ .cm.H~\~nling the lmpQrtz.n(:e of hH!irc~t dfeet~ 

ltt tht: SOC :m&ly;;!s the DSEJ.S weighls. ~he u~e ;md utili.ly o( impingement los.sc;; 

equ<il w, :utd k>r some attnhntes lltghcr !han, !b~ '•"'ciglus l!S~.d fbr- entmmment !n~;st"s. 

The rad<>lJ<J!~ k•r tllh; '-'>'cighting i;; 11Hil dw focu3 C>f !he <J:>:>c:>smclll i~ on lfl~, utmndaa~·<: <.:rf 

\'\}Y Jhh. not <:;lrly lit€~ ~mge;:; <)f .fi~ft Hi)Wevm, ~ince pr~wious a:J>,;:,o~>m.,nt<; 1mv<: 

r;<msiMt:lmiy $hown !hill •mpi.ng,~nttcHI imp~n~ :n<e :>wall rci,Htvr: w <:mmim11tcl!l impm.,l>, 

impingern<:nt !o;;:Kt'S. ·;hou:ld he ;Kcorokd a !ow. rath<lr than a high, \•rei:ght rrlativc it) 

entr3illll1CIH lC>%CS. 

ln ad.dilwn, tile' <ltlribut::: wctghtillg ~dt(•mc metl w th~: OS.ElS to eY~lhlak 1hc u;;~ 

llnd utilil.y of dl(~ ~nt~i:!Jn!IWIJt ;md 1r111:ring<.~lm:nt d;~!ll ii.Ssig.m; highc~t wctgil<~ w !u:;~.::s \lf 

pro:.~y e;lu:>.<-d by .znlrainmenl ~.nd imJ)ingemen.t (Arpend.ix H, Tnhle F!-Hlj. The r~ltiom~!e 

for tlii~ w.::ighling (l'<~g<.: H-30, !ill<.: 39 tt> I'ag..: H-:) L Line I} i.> tiEl!" ... tht: lc1~$ of a HNd 

bas;; f()t YO'{ prt.-:dMors has " JJn?attr impad nn more ~n,hv!dual!> thm1 !he dir(~ti hw: nr 
sing!¢ in.divi<hmls." Uov .. ·cvcr, ;l5 demon~tml<.:d. in .-·\Wu:hm~m 1 to ;his ;!pprndh, i.h~ 

sruJies dted by d1tl NRC staff 10 ::iupporl the impNt:Hw:: of ibrid ""'::b-rdated dl\!cts dl! 

nm 5UPJWtt lh<~ <:nnchl>iow> dn1wn by 'NRC. Mvi<::C:N<.o'r,. di<~l '<.h•die> pf J!,l<h~;n Riv¢r 

pr<::d<Hors sudl :l$ blndi:;h. stript•d has:;. :md whi>c p~'rch :>how !hal tiE,~:;.~~ >1JBCJCS iil.;;.d C>ll >l 

<,dd"' v•1rkty of prey and Cali .;;.;1:;ily sv,·i!dl th•m on~ prey ~p~.:!c;; i:(1 dUQth.::r in r•;spon~~' 10 

>::tn:nges in prey ;:~butJdan~i:'. I<) JCC(>tmt for 1hi;;. the 'NC~ghtin:g,; in Table J-J.<l f<.-,r· IUS 
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rt'-;/ impmg~ment ami •~ntrainmen!. were• n:d1xcd so lilat th1~ lim: <)f cvid<~nce now has a 

l<n,vcr. mth.:r !ban cl higher, ~~ggr<::g>•l''' wdghting !han din:d lmpingc·m:::ni. :md entnlim!l<:nt 

loss.o:;;. 

1:u<:tushm of the ;~itdbutt- ~uling fadur.;; devdnpt•dl)~' Mentit t•t al. {W96) 
Tabk I <Jf M~Cnz.[e d a!. (1.996) li~ts s<.,aling lil>.:!<)f:t l<) b<' ,1pp!icd lo !!Jc individual 

;l(!tibtH<''i- 'li$(:0 !(J seem? dil'fen::n! line~ or ::wid.onee. Ali.hougt! !ht'~'' lilCkif$. w::r~' defined 

:>ulJ:~c•.:lh·dy thmugh a s:um:y d' C'-'Ok1gical ri~>k -ilss<::s~mcnt pracliHoners, they rd1cct :1 

wugh eon~t·nsu:; ;!mong: pra<:ti!.hmer;; am\~eming dt<: rt'!Mive imp<>rl~m(~e of difft~rem 

~l.Hributo:::«. Fur exampl.~. i:!t.: >Jt!rirmtc wi!b tl1e highcM ·weighting i!CCIJrding to M-cnzi~ d 

tlL \ 19%) i> '\lcgt\~c >A a;;:>(il'illtK•n" bct\Yccn the mcawn;;- ;.Jf imp~K't bt,ing ;;vahmtcd and 

tile ~-<1tued i.!tlVit·oqmenwl C<Jmponcnt it is in!<.mded io add!'..:ss. Men;~~~~ ei aL (! 996) 

a•:;:md•:~J !ow<:r welghts to ~!tdbun::s rebted tu thi.! tkt:>..il;; of &!Bdy tksign. Bc~caus<.:: 

<kgree of ~lS><:•cintitln ;lml o<hcr rd;=.tc-d ~.!tribul,:s (q~., <:omdnti(>i1 of stress<.>r to rc~pons>:l 

;lre key ;lS!Jeds. <>f em!"t~l.it-y determ.ination, they shnald ren~ive high<~l- weigl'H;; Hum l)ther 

attributes. To acnmnt Jbr this, the ::~arilmt~ w:;iglrti~lg$ provid-~ct in Table l <.)fMenzk et 

;ll. ( 1996) evert' tcscd to w!:ight !he altrihlW.:~ included in !IF:' DSUS V,!()E appro<KIL 

Inclusion of the "avail<lbilily tJJ fJbjecth·e n1e:1sut·~s" a1tr!bute h'om Menzie tr ::~1. 

(19%) 

Til<~ WOI~ nppwad! (}f Ml':!lzi::: cl aL 0 996) ind,1d0~ an >tHrilJIJte itkntifin! ''"' 

''nv;!;iabi!it)• <:>f ntl obj,~,:ti>'t: lY>i!<%tiJ<: for jiKiging rnvif<)Iil11<mtal li;>ntL" T!ii'> ;iiti-ibme 

1·datr5 lo tllc iihJ!ily tc; }lldg,;: rtl~'il:iUr:::-Hllmts a,gailm wdl->ll.'C<:pted st~ndanb crilniil, or 

<>l:>_kt~iv.;: mdSm<~S indic;ltiV<; of hiirm t(> bi•:>logi<.~li rc>NH\~cs. E~-~1mpl~~~ pr(1Vi<;kd in lhc 

tr'\:1 incluzk 'MHcr quality c.rit::-ria, :;cdim.::m qual!iy ai!e.ri;l, bi<.1logka! indices. and 

toxic~:ty C!o ~xp<)Sttr<: thr:::sbulds r·~e<)gni;;-.cd by the >iC i~:ntif':c or rcgtllatory ,::<)n11lH!tlitil-;c:; n:; 

HK'<lSUXC:\ of cnvinJnlll<~J1.!<11 biHlTL 1\-k:l:\l!!C$ of p<)!llllaliOn ~lbUildJn<:c !)f nmrta.lily Wf>llld 

a!so br <::X:lmpk'> <>f s<Jch "oh.jt:<:tivt' ITK'3.SJ.u·c;;._" This atrributt; was no! l1Sed in the 

DSE!S, h11t il :s iB<.,h!(bl in thi;; rcvi:;;<:d \VOE appr<.ml.'h. 

Muditlcatiun of 1be impad c<ilcgm·:'l· as~lgmntllt M:ht>m.c 
Tho:. irnpac.! t:akgory ddlni!i(}l):S used in the. nsns llr(' !iSlGd i)!J h!),Ct' H-34. liiic~ 

1-).1 li. Iii thi:'. :; . .:heme. \VOP: ·:;cores {lf}_{) :n·c li&S1grJed M th~ ~;Mcgnry "!v!odc,r:il.e-L;n·gt"'' 
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~md scores grcat~r than 2 ;we assigned to the category "·!arge ." Filr the~ p(lflUlation lr<:!nds 

l..OL thi;;. rrK,an~ that it 1lw ~<:>me :;pc<:it:~. n!l of the i«md~ anslyses WCH' a%ign.:<-l :l. seNe 

of 2 (Modcraw i.mpact), tbcn the flt1:1l \VOE scM<: lilr i:hat ;;peci::::> {fmm the eqml1ion. on 

pagli: !-1-.34. lial' l7) wz)uld bt: LO, a11d tb~t "P'-'''ics >>'ould b"' ~"~igncd !tl the- imp~.<:! 

"atcgtwy "l\·bdt:mtc-Largt:.'' With n:·~pl~:t K> !he SOC !ine <~vtdc;R:<:, if !he r,utk order or 

proportl<)il$ of i.mpi;:gcd 2nd <lnif;lln::;d o;pc<•ics rclm)w to lot;;! imp:;:gem.:<nl and 

emraimTwm >1-~n~ e~;w.:Hy the same a<~ rank onl.::r of abum:lm.1-~:e \)f $ped.::~ relative Lo wtal 

8bundMu.:;: it~ ~he ri;•er. th~:n all -;;ptcks would l"tci?i>'~' SOC S(:Of{'> of 2 lhr RIS 

crnrilimrwnt [US impingemcm. prey erl!rainmt~f!!, <tnd pn:~y impingement. Tht~ Hmil 

WOE scor<O:'; Jbr a!! spec:i<~'' ;wmld be ~JJ, and all woBkl be assig,lwd t<l the impa.;t 

<:u!Cgoty "Mt.xlium-High." 

T'br: [()wC:St rKr~o;ibk: sc<:Jtc¢ -f<x M!Y at!dl:lut..; in !he WOE apr>r>'XlCh <.t;:;ed irl Ihc 

DSEJS b I, 'md the bi1;h.-:~t i:; 4. Th.: 'ilhJt 2 i~ be!nw the mid[lili:n; of 1hc nmgc of 

~K<%ibk scon::.; (25) and. J!l th~ (:ll>;c of 'he SOC' line <'l--ld0HCC, i'i the <.•.ahw lh:>.t \l.-<)u[d b<;' 

as>.igrwd \{l ;;H RIS if n!J ilre cni:r;;int:i! and impinged rn pmportion to their <1hum!im;.~c in 

tilt~ riv.::r. Cat.:?g<)ti<"ir:g 1h.c WOE :i\l~otc \If 2JJ as ''11-tHdcralc-Largc'' ur "Mcdimn-l-l.igh," 

;mJ e.iH<:gonzing <Ji.l tnglicr ·;;r:orcs a;; H1gh'' or "Lu-ge,'' dc•Jr!y iHa:>cs tht~ C(•m:lusion.:> of 

tbc ;J~~<:~Mnl•nt tow:l1'd fBght'r llllp<Wl cat~:g.mic:;. Il i!ppcars tWm:" rt:<l~.Bnabk, and $till 

cot1st~r.-al!n·, to da%l!y lines <Jf l;.c'>idl'!K<~ \'l'.i!h il :.;;.:rJfe nf 2J) ;!:; "M;Jd<,t;lk,'' and tn 

cat;,g<Jri;~e h.tghcr and !<Jw<:t :ii::Ore>o accc>tdiag t(l t!lt~•r .:bnalio-n !hHn th·.~ 1•aluc or 2.0. 

The !{)!lowing d<t';siiication ~dJ<:m.:: i> B:>t~d mttw rcvis;:d >~pproctdl:. 

" Sm:1!1 (low) H1Jp;Jct \VOE 8C<)f<' -•: l.S 

• Sm;Jtl·mwkrat<:· ~ bw-m.::d.imn) i.mp;lCt: \\~OF score?: l. 5 1-mt less th;m .!.0 

"' Modcru!e,!llrg<: (m<:dium-htgb) imp;W. WOE >C'(W(' ·,2.0 but <2.5 

• Large (high) imps1d· \VOE score:_:: -::.5 

Addition of two additional lint-s or evldNtCC ttl the soc ii!Htly~i:!l 
As nN<:d in ~cction 4 . .2 oi' 1hc cmnm<:n! rcpon. ;lll !bm ~)f tlw nmlpmK·nt:; of !he 

SOC (LOE-2} ;maly~i=- <lr¢ ba~NI <:>n ;',Hlkii'l?~S <>f rd!1!i;;~~ :>ll:><:cptihilhy <:>f }i(if.>tilaii.(lii:'i ki 

c-mraitm1t~nl «lit! irnpingc-n·,c:nt. R~u11\ ordc·r;; <>f R!S within cniminmc:nt <Hld impingement 

cc;lkctions an.' cc>mp<aed tD ~•mk <.>n.krs in th<' ri;·M. A >t~or(~ of l is >l>>ignniiT •l ;;pe;:ic~ 
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app<:ar;; w b;: uml<.~rn:pt<.~:"''Dted lH i:'l!!Iainnwnr or imping<:mcnt ;;ample;;, J score of 4 i~ 

ao;;ignd if '' speck~ <<.ppc,u~ ov.:rr<:pr~:;sl'lltcd in "'ntmimm~nl or imping<~HJ<lJJt :<ampk~, 

<W.d n S(t>n;· of 2: 1~ iJS>ign;:o if a SjWCW~ nppea.r;; to he propon!Gnalty repres;;ntcd iJ> 

cntt;litl!'Jlt~at <lt im!;!n~ment ;;ampl.:o:;. l.n Hd<hlioa w bting St~bjed to the hi;lsc;; and 

HII.:Gllsistcm:ic> .;;il.>cu~scd in s.c'\:tWn 4.1: of the <.:mumenl rcpon, the mukiBg ~d~emc used 

in the DSEIS hm• no direct cnm1<:'Ctinn to r.ht! ahS<llutc wwgnilud0 of i!'npa.cts <)f 

;;:nmlinmt:ni or impingcm..:n.t .on any 'P'~''ics. Th<.: actu>~l magnitw.k of imping<:m<:nt or 

~ttirainmc:nt-rc!arcd. impilc.'ts on any 'P'-'CJcs dqx:nds no! m1 its rcpn:scntat!<xl rdllti''"' Hl 

other ·specie:> m cntnunment •md nnp1ngcmem collccti<)llS, hm on >vhelhcr !he 

cmtainm<t>!lt a11d ~mpin.gemcn.l !(,;..:;c;; :;igailk;mtly affect tile :thiliry M the popukltiml to 

;;w;!:Hn itsdf ;md ~K~J't~)fm i!~ norma! <:cologkai fLmctiDns. 

:\,; discn,s~~,tl in I>Ci.~llH!l :'! olt' the ;;:mmncnl tcpm't, the <:imdiht·nl!l. mortality mtc 

(C".:IR) provide~:> a direct mcasun: of !he mormJity irnp<l~<.~d 011 f!M1 popu!atJ<:WS hy 

emrainnwnt or impmgcmt'tll, '~xpw:;sed as tt!C li·a<.:tion by which the uhumbnce tlf YOY 

f1sh ic; rcdt.ai..'<.'d b;::c.:<~u::;c <>f cmnimncnr <n .!mping,~m~·nt SilK~' YOY am:J y·c<uling ii::;ll ar<.' 

Jdenl.1.fkd on fl. H<Z? t.litle~ 5-6) a~ tbe primary fom.; for ~he DSEIS., the C:'v!R is dearly a 

n:kvar..t metric f<x us<O in tlw assc,;sme.r..l. Morwv-:r, th<: CMR i~ wdl·d<)C\ImcnH:~d i:< 

pccr-rcvww<:d sclcnti!ic !i!cmtur~ {Bamlfmusc ct :<L 1'/f\4, B<>rcrn<m <:tal. !98 I, Bore man 

m1od Goodyear l9i'g, Barnthm1$C JnJ V:1n Wiukk l988J, Ahh;mgh iliS\IWdcnt a:; <i 

stmt;!<d;}!l~~ indie;!lor of prltcnti;ll l.llllf~·tl"rm impac.:!s becam;<~ it (itl<~cS nN :i('C<~tmt fM 

bi<>hlgical C{)mpcns.aiin:< (AU r~p~)rt, Sccliwn :1.3) th;;; CMR c<m b~ used f<x cmnpamtivc 

purp(~'e>. tn rough!:; da;;,;il~· p.opulalinlh with lilw. mcdillm. tw high ;;!r.:mgth {li' 

comlcclion to IP2 aml If') .. 

C~vi.Rs f<Jr many of tile RJ S, fm· th<e y,?;lr> 197 'l·l91l7. 'w" provided in Set·iion V of 

CHGE ::t ;sl. ( !999) and $l>n11n<<ti<:cd in Table D-1. Thi;; la\>!c (m:luck> mmtwl amll!mg· 

H:rm avcr;;ge lndi,1n l'oint-,;peci.lic C!\.,1H.& ftlr tmtb C!ltmi.nrncnlnnd i.mprng<::m~nL Th<::;>c 

;;::<,timat.:s ;m: con:'iist~;.,nt >Villi all pn:vious n's"':::&m;;.~nto. \Jf till' imp<td1i of !I'2 ami H'J (1!1 

fish fh.)pDhti,ms in dcmml:>t:rating th,,t impngem;;m i:mpael;; an: <:onsi:;t.:::mly low,~r than 

irnrmg~nwnl and ::mnlinmettt arc m;c:d to qmmti.fy tht: st:r~ngtlt (>f cannccti;m ilf !P2 und 

lPJ to fish pnpulalim1s of til<' Hndson Riv<:r- A lcm: ;;in:ng;b d ,;;onnc.::tion (onm:: "'I) 
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wa~ a•;sign-:;:d if lh~ icmg~Icmn cmnbincd ;;vcrag<~ CMR fm impingement ;md cntmimnent 

Ol'2 ami !P.3 t:mnbincdl on,·r til<~ pcdod 1 974~ l\N7 '"'"" b~ thaH 0.0:5. A m"'dimn 

"tn:ngth IJf conn~-:liml \'\Core<?.) w~s O$:Signtll if lhc lou~~!<:rm combim:d ;n·cr.agc C\'IR 

~~)r impin~~me111 :.nd il!llriltnnwnt {11>2 and IP1 cMn!Jined) 'Na~ greal>.!r 1h;m 0.05 hut lt~~s 

than 0 J. /\ high strength or comw(~icm (~cmc. '" 4! was assigned if !he long -term 

.:ombin.::d '''-'~r,lge CMR for l::!llrainm~nt and lmping<.::mttil (lP2 ~!Tid IP3 combm•-tl') was 

t~q\Wl 10 or grc,l!"r th<~n (l.!. 

The,se d_a;;sifk:uirm edtcria .u<:- vmy coni<t'!'V.~Iivc. /u di:;;:ll.S5<t'rl .in S<::t'tiM! 4.2 ;>f 

th;.;: A..EI rcpnn (Bamt!mu&e .::1 a!. 2008), rate' of li>lnng mmtahly ;Ji!ow-c<l by th<: A:S:Ylf(' 

and nther fisheries m<Hl•lgcmcnt ag<->l<.~tcs hav<: tar grc:tter impacts 011 the reprndw.:tive 

<:,ipac!ty <:>f fhh popHI~.timlS (hilll \V(lilld b~ <:i!US>Xi hy ;l CMR nf 0. l, Morc<Ntt, as 

il.i.seusscd in S~.dW.I) .:U. af the i\.E! repm-t, adllit f~malt!- fish belonging to S_l)C(:i<:~ !hal 

llldize uno;l<>blc i;!H-'Jmnm<~nts W;c th.: Hudson RwtT 1'yp1ea!iy :;pawn !00.00() tn 

l .00-tJ ,O(J{l ~:•gg:;; <)r rwwe per ye;1r. Of thes>'l, only a v'il!)' small fraclion <)f I -"~, v,-iH tn 

,$urviv~. !i) hiirmn.:. ! -ytaf .. nld fi~h. ln lh'~ case of ;;;ripcd ba:%, fhr ;;·:-;a_mplc, Stcor >lnd 

Ho'ldc ( i 995) C$timat:::d th<1! ruort thatt 99.99•)-';, Qf yourt~, :;;tnp~d has$ dk wit-hin 60 Jay~ 

fi)l!owing :;pawning:. The: los~ of an ndditi<J111ll I 0% Wtmld likely b.z imp,J;;sible i{s dclotCl 

rlwm.tgh mmJitnring, 

CMRs for pwy ~;p~~d~s tim hl~ u:;;:d in a :mni!af w<t)' k> <:\·ahmtc the ~lrt:Bgth nf 

(':)J1fl<'ttion h~tw~cll 1P2 ~ll1d IPJ Md r>rcy IUS. CHGEC ( 1999_) r:{Jntains CMR valu<'3 {N 

mos! <>f th.o prey ;;pccies ;lddm;;~.ed !n th~ DSE!S, indltding stdptd h:s;;,_ <-vhilc p~rch, 

Am.::ri<.~;m ;;hild, l">luel'!at:k herring, alewife, /ukmlic wmcod, b:J.y :J.n~:ho;:y. ·and spNlilil 

imp<k~l~ <;f 1.['2 :o!ld IPJ 011 pre_y •;pc\:ics. IUS lhh ~rccJcs tlllll feed pmnarily on 

invcrlcbmt.::~- wi:r<: a;;olgntll " km' :;;rcn~ttr of cQnm:t:rion {:;;,:or~~·:.J) f\)l' prey irnpar.l:;.. 

Srce.ics th;1t feed primarily em fi,:h w"rc lt:;signcd n 1m•< strength of c:mww<:r3o!1 {~wre·~ l} 

1!' kss th~m LJ of RIS on whic·.h !hey arC' knuwn to prey had Ct\JK va!ne:> greater th<m 

(t05, <~ m~:CJmm :<!rcngth of ,·cln.m:;;;i(>!< (:'l.'l)l'(:''<~; if h~:!w<.~cn 1/J und 2.i< •A till' RJS <)fl 

emm<.~etion (~;;,~;;,w;,,--4) if mort th;w 2.-'J d lht IUS nn ''·hid1 !hey nr(' km),~!l I(> p1·ey k1d 

CMR value;; greatn thm1 (),Q~. T11i1> appnmch i,; ·~onscrvative, hcGm$<: the n11--off valu-e 
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lbl!<l 1}.()'5. irn[)lil'l' <Jnly 1hat the prey ~•rccles in tjncsliml had at !emJ >l m<~dium Mr·cng1ll­

of·<:<)fltl,,ctlon w !I'2 ,;.m! IP3. tl(l\ that H'1 <wd 1!'3 fwd <lnJ' ~cnml impw.:t Otl !he 

.almndaBcc (lftrt::.·s;;: :;p;:o.:ic$. 

A{lpli~:liion of Re\·hed Apprm\d! tfJ R!S 
Th;: r,,yjs;:d u$t and <ttil.ity ~cores fbr the ;lttribtltcs ti>cd &o ev.1iwat~: !he RlS 

pc,pulation ifcmds LOE (l.OE-J,) arc li;;~d in Ta.bl" D-2 As di~tm;;cd :lbm·e, di!krcm.:~;, 

bctw<:cn tl1~ rcliiiit:d wcJgh!ing appmach and !he <.1ngirw[ approa~:h nscd w the DSEIS 

resu.lt l'mrn rc<.\'<.'ighting oftl1e tim::.; trend$ <ndic.¢~ l<> gi.v.: high<.'r ·,vcighi to the riva .. vidc 

tn:11i.b d;H<\. use of th" ;ltifihmc seali111.~ !iletors fmm .M.en:zie ct aL { 1.996), and im;Ju"ion & 

<m 'ntditi(>tJ<tl uttri.bl!lc, availability •lf :m ohjc'l.:lJve m<~<Lsur\0 k)r jmlgl'ng environBt<:nlal 

harm. The n::wcighting simply re\:c.n;cd the attril-mh.: 1.t1iliry SC<Xc~ rolf t!w riverwklc ;md 

river ~i;.'gm<~n1 treml,. Becau~c pi!publ.irm abuncllmc<~ rt:l:lt~s drrcc.tly tn th" :;latu~ of !ho;· a 

population ;md hc<:;m&c objective me;l:>ures of harm {e.g'" abutl<.hl.nt~ tlw.:;;lldd~.n:qniring 

rnarmgcm;;nt artkm) ..:<Jn <H l~j,j!il m prindpk be ;J;;~fincd lor >Ill !hrce ltl"nds m<:l!S\ites, all 

1NeH: gi,<.:n the smm: hi gil :,;nm: (>) ior 1his ;ntrihui:C. 

Tlie HS~ of the aHr:itmtt ;;ta!ing faCH)r:> ihnn i\-i<!tJzic e! al. t 199!'\) re<.juin~d ;J 

.:h:ange in 1he metbnd u:;ed m GJlculale lhe ov<.~rall utility t<corc for C<Jch rn;:il~w·:;:. Tn 

Pfe,;crv.,, th~ <)fifdwd l-:1 mng~ <)f t!tility ~cmc.s u;;ed in the DSE!S, ihe JhiJt)Wing 

pwc:;:dur:;: W<l.S w;~,J, First. th~.: scnrc t~K each ;rttribl!to::: ,,.,.~l$ mtdtipli<ed by lhc >lpp!icabk 

atlrifmte ~;;:::Jtilig factor. Nc:<t, the "'~~!led attribute scon~~ 'N.Crl:' averaged. Rcsca:ling to the 

vrigim1l l -3 nmg:t '.V<i~ th..::n pcrfonncd b~' multiplyiUJ~ c;i,;,ch <lil.dlna,;; il<'iJ;~ra~~~: by ;J 

rcs<:alitlg !;!d(lr Cijilill !<)the !l!lmher Df ;il"tfibtlte,~ CVldnatcd (1\) i.Jh:ide<! by the %ltll Hf !he 

~eating factors (4. 5) hnm ~lcn1.ic' ct aL ( l <l%). 

wdud;;d in tile ~trcng!Jo~ofcomlcction LOE O: .. OE.:Zl arc bled in T:1hk D·:t As 

di:;;;u%::::d :1hnve. difl(!rencc,; bctwb.'n tho:: n~visc'i wdg!win:r;; appm:1.ch Mtd thil <)nginal 

wdghH.ng aprm;::dl ilei·•'d in the DSUS rcst!h fi:ilnl Indnsion ·O!'" the "ill~jn:.ti>··;; ll1e<!:>U!'~, .. 

mtributro, tm~ <>f th~ :wri!n.tt<! _<;t:nlmg 1\ic:i<)fS lrom \1eB:<:ic <:L aL i 1996). r~dnctions i~l tbe 

n::btiv:;; '<~::;;ighl~; giv<'ll tv pt'C)'' cm.raimn;:n~ ol!ld mlpillgem<'llt, <t.mJ. incll.l>ion or lh-.:: IUS 

n·vm and pn.')' C\·lR m; additinnal mcasme-c of SOC. Tile RJS Cv!R <UJ<.l prey C\1R 

,, 
l) 
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in::pingerr!t'nt m~Murc~ rcceivt~ k.w :;t;;Jn.~~ fhr thi~ aHribme bet:mlSt' th.::y rt!iilc nnly I<) 

rebt.in: susceptibiihy. and not w il•.:tual impa..:t,; of H-'2 ilnd 1P3 m1 R!S 1mptllahon~ or 

prey p.npulaltons. \VdglHings :t!n ma~t ;!l:tnb!ltcs wnc r<xluf.:t:d to liH-.~ mininnun pt>>Sihlc 

v:lltl~ J<J.r HJS tnipingt.•nwn! ;Jnd pr<')i i.mpi.ngcmcni. l:x:'l·aus::.~ of the hiw inip;lCl of 

irnping<.·men.t rch1tivc to cntmimnent, t'h11nd in ;Ill prevint1s im1~at:i as~(:ssm,:n!s li)r 1Pl 

and !P1. R::.~sca!illf', nf ;he nn:rdl uli1ily su'r'~ fc1r tach Jne~t><ure W<lS pc.rfi:>mtd using tht' 

proct:dure described abo·,.-.-: [<_)r lht: popuh1tion !rend> LOE. 

[:;.;.ccpt wht,rc n(Jtd, the sp<.:cies-·;pt,cifk scm,:s fnr each <~ti:ribute are tmchan,tN<i 

fr<)m th-:.~ Vill.u~s used in 1h~ DSEIS, .'\!;hough tnt: anpact cond\ls.iwm r;;;<~dlcd fhr c'Kh 

;;pcc,;:s apply !(>ona.l!y to tmptHg<:rn~nt and en!mimnont (~nrnbiw~d, it s!Mlld b::! 

J':;!>:Ogni<:.ed tllaL cx~:q.Jt for w!Htt' pcrel<. lln~ nmdu~it'ms should a,pply to entraimnc.nt 

ai<Jne. As slwwn in Tabk [) .. J, lor dl <>lher spt:t:it::> impingement rrmkcs !i m:gli~,\J.bk 

wntribmion to uvcml.l CWlS mortallty <ll 1!'2 illld !1'3, 

The rcvi:>ccl \1/0E appn.lllch wn~ apphcd to ! 4 nf ihc 17 RJS (j,;h sp~t~i'~'- For llw 

n:m;1inder (Aihmtic. ln:2'l1hilden, ;\th!Hic ~mrgeon, <l11d giz:wnl sh:~dl t!l,~rc; wa~ 

t.n>.<H'fk:,cnt iHJhnna!ion to apply <etlher l'hc ~)rigimli or ihc revised WOE appn.meh. 

Slmrmosc- 'itlll'g<'<Jn p.;,ptlia!ions :•JLldi;;•; n:,cicwcd 111 Appt~ndix E tn the DSEJS and 

di.sclJ:>:>cd in Scd.iml ·~ (>f the n~rm11ent t'..:p<m ckarly ckfll<)n;;lral~ that tl1o:; 1-JuJ!l,)fl. Riv:::f 

pnpulalmn of spcci~s ha:; gnc~a!ly int~n::;~:;cd in abunda.n~<: o;imx: lh:;: 1'170$, In ~!ddition . 

. i.mpi.ng~:mt~lH ;llld ent.r:!J.irmetll <lilht '>um.<ni1th~<:d in Section ·~ dc2.dy demomaralt that 

i>hortuO$C srurg~~on are rardy impinged, .and ciihtr rardy or never c-mrairhxl ill lF2 and 

Il':l. Shmill:<):;<~ SiEJrg~:>.m feed exdnSJ\'d)' tln 1111'•~r!.ebn•k>, !ht'rdc)r<', indin:..:t dkc~ts <.>f 

<:ntnmuncni. or impingcnK~nt (!f srnrgtull prl'Y ~hou1d he ll(1 high<H ihai< n1r any Nh::r !Ish 

the t<:VJscd asscssn:.Ecnt .. 

/'Ill '-Jf thc·se <lpplic;Hiolls ,;hnu.!d hi: ;:.orJ;:,kkn:d con~t'lY;itiv;:, ~neening-knd 

;l.%..:s-:;mt?nt> bt:<:au:;e they are cpulitat.in: and d;l not c'nlpk>y the rigotNE:i hypothesis-

testing .. :ritcria ~lscd JO llu: AD Rc:p.orl llhrmhm.iii~ ct 1lL :W()i\), Di..~dilt~s w JX>pulali<m 

;Jbumi:J.m.:;:. togdh<::t' with C\..·lR values <!hOYC' !he t:mJ~<~n:a!IV<: 1hrcslw!d (0.1) us::~J rn Hw 
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rcvist"d WOE ;;d1cme are H:'iwm<'<'~ to pmvi~:k str.mg ~vidt~n•:,: lluu IP:! alld !J') h;lVt~ 

;l.d>·crsel}' ;lffh·t.;.,d a p{l})ll.lalir><L A~ in the case of }\llantk tomcNI (bd('W} applicatim:1 

<>( th<: mo:m rig:owu~ :!pfimach ust~d in the i\.El report cmald dcrmmstmtc ;ll:.~t illl)" 

<)OSCfYcd t.kdin..;:; ;trc nwr<.' -;!rungly <:1S:i\:>C·i~1tc·d with oi.hcr 5tre%<)ro. 

Th<~ following ~nbsc-ction& pnwide !'iLlmmarics .()f the <1pplkillion w :>ix or l!Jcsc 

i<pct·k,;. lksdt~ for all 14 arc )i,;rcd in T;!b!:::s 1) .. 4 !hmugh D -6. 

HhJ_t;.t!~h 

Rc~u!r-; for lhc pop1d~1ion linr of cvidcnc.:: at\' pnlvidcd i11 ·r.tbh.' D-4. Tht~ 

l.illitdju~tNi •>(·<>re fnr LOE-l i8 2.5, 1h0 ,;,amc w1!uc <l<i~'lii11<!Jl.t~t! in thtc DSE!S. Hm.<:cvc;r, 

because hlucl1sh io a marine spc:ci,;;s, thi;;. s~nre !;; mu!t~phcd by !J.~\ n:~ultin:g in ~n 

adjust-ed WOE Sl'l)l'f:' <.)f Ll {Smnl n lc>r this l.OE 

Resnlt,; fnr LOF-2 am pwvideclln Tabk 1).$. :'kur.::;:; li>r th!~ lim: of cvitknc-c arc 

~uh:aantial!y lower l!mn lh.:: scot~'' dHc:urw:ntcd in lhe DSEJS. t\$ di$'-'l!S:>';'d in ~t'NWn 

4.2, aikr f:orn;,,li(m nf emJrs, ~u !US re,:civt.'d s(:ores {lf 2 for ent(aimm:m and 

impi.ngcmtnt, The DE1S &d. r>ot pn:wid<! C\-IR;o; fhr bl;1d'ish. h.(>\<··cvcr-, a C<J:11rMison ,)f 

tow! hh.t::-.flsh impingem<:n! loSeS<:$ tn the C<>astwidc abumbnc-c of bludish (Altachmcm 2 

to !Iris appi:!llliX} ;;!lows 3.\'0:fage 'UWU3{ ilnpingenK;nt or biud'i.>b ~mt>WHs IN k:;s !k1fl 

(UJ!%, .(;f <:oamvidc <lbund::ncc ;\~ IWicd ln S.:,~!imo 2 <Jft!H.' DSHS, bfucfl;;h arc mrdy 

;;>nlr-aincd at II'?: and IP3. Th<::rl'forc, bludhh !C<-~Civ~;J o. ;;c()rc <)f I l()r !he [US C)I..·1R 

mea$mc. Publi:Sht~d sl'udi'O;:S of lhc di(;b (1( bhld1>11 in the Hudson Riv<or (Ju.a.n~'i< eJ: ;il. 

sp~:ci~s pr<.':;etli: in hr·acki:;h read~~:~ (l( thc Hmhou, Elghl <)f t!J,: IU:S 1-~tldr<'-"-'ed ia IJw 

DSFIS (~llc>vifr::, .<\!r<<.,ric·~!.'l ~h.1ld, hlw::bat;k herring, b<ty al~chovy, S_!~•,U:til shiner, &tripcd 

ba.S>. \VIrile p~n.:h. 1md /;Uanlic tomwd) , h>lVC b~<)ll t'ouad itt .>l<>nmdl~ of t>lud1sh 

t:dk;c·kd fn1m thi.i l·!nd.s<!n (Jr;ailt"' ''' al. 1991, Budcl and Cl'!l<>Vt:r I '.197) () . .{)b l~>r all 

of !hcs<.: :>p.-:i.'ic$ mt a'\'<tilabk and arc ibtcd in T<ibk ,\ ()f thc:~e e.ighl $pt<,;;;ics, t(•>J:l' have 

(1\,!R vdlut;> gr<:~ak:r tfwl! 0.1)5. Th;;;rdi:•n~ hltw!}sh W;is ;!s;;igm::d ,1 snm~ <1f'2 t<~r the prc'y 

CMR mc;btln<. The 0\l<:'rall WOE snm; i(l[ thc I..OE-2 pf <:liidem.:;,' i.s 1..7 (l,ow 1o 
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Impacts nf th<:! JP2 and lYJ moting sy>«~m~ Pn blud'ish arc swnrnadzed m Tabk 

D-6, Bt::c~•ms<: th~ popuJ,\ti!ln li:nc of cddcn~e i~ c<Hq;cnizGd. a;; Small (lilt! t!w SOC 

cviJcnct: i:; •<m:gorizcd n~ Low tt> Mcdiunl. Ill<.~ linal HHZ~g;ra!td impatl is cm.<::gorized as 

$'\!ALL 

\Vhite perth 

R~suiL~ (br LOE-! arc rmwided in Tabk D--4, rhc IJmH}jll$t<:d :;;cnrc fbr the LOE-

1 is :u!, .>lightly h1gh<;;r than 1.hc vah1c ;iQ~!Jtm:nt<.'d i11 tbl.': DSfJS. Becam;e whit~.': perch i:; 

an csn.:.adne ;;p~.ci<ls, 11<:) adjustmc:nt i~ mad~: tothi~ ;;.mn• and the final valilc lb:r this LOE 

i~ J,O (Large). 

Scmcs fi>r LOE-2arc pwvki::~d in Tahlc 0-:5. Tile~~ ;;cQrcs an.~ ;;ubstanna!!y kn-vcr 

th;:m the ,;t:<)rcs dMumcnled in the DSEIS, r\s di-,::cu~sed ifl scctlnll 4.2 of the C<>mmen1 

irnping~:1n~nL Table D·l prcwicks '-'<'hil.c pm:lt C!'.·!Rs f<:>r til~' .\'1:.'-ars I 1.)74 t!l!·ough 1997. 

TIK~ avcril.@.<' CMR ·t1x IP2 W1J IP J, li.)r e1ltr:linn1<~l1i ;>nd impingE,milm tnmt-,irwd, w;l~ 

(l/Jl)6. lhen:fi:rre, white perdl received ;l SC<)fco <.)( 2 lor th;: l>.JS CMR m<:H$ll.n:. Bath ;.~nJ 

OT<)!lfl<lr (I 985} &bowed !Int. c~)mrary m !he di<.~! as~umpti<Jn made ill li1e DSEIS, whn::­

p;;:n;h in lhc Hmhon River toonsum<: fi~h egg:;, hut (>thcr11'iSC ieed pnm;1rily c:m 

inv~rtd~i'a!e>. Tlwrd·(J~, whit~ P<'I'Ch J'ecei\··mill sc<>ril !if I k>t the prey CMR m:::a8tm:. 

Th<: fin;ll WOE vahl<-' {i)r !his LOt i& L8 (Lilw lil \-kdiurn}. 

lrnpaet~ of 1i1e 1P2 and IP.) ;:onling sym:m:s 011 while perch ,;rc, !>ummari:.>ed il1 

Ol';!.bk (1-{i, fkt;;U$(: lh.-: P~'ptdati<>li line of t·•'idcnc.e is ;;:;!l:<:gnriz,;d a:l L:lrg;;: ~.nd tht: SOC 

line t)f evidcnc::: is i:<Hegcm.zcd ~~s Lmv r;J i'v1diwn, ~he fhml mtqmH<~d imp~<:t i:; 

categuri~cd <Js SMALL to MODERATE. 

Ho1l,chokcr 
R~.~Wlt$ lilr H!E-l ;.;rc pmvid~tl in Tabl::: D-4. The unadjn~lcd "~'Ore li:Jr thr LO.E· 

i;; 2, L slightly k1'1.1:·o;r th•m the value dol'llffiOltd in th>: DSElS, Bl,Cil>.lS<~ IHJgdwkcr ~~ 

an cstuarillc species, !l(J ~ldJUStmc:ru: ~~ made to thi:> :>c<H<: :md 1l1c !Inn! vall!<' fm this LOE 

is ~.1 tMo{krate t<l L•n;e}. 

Re:mhs !hr LOE-2 ::tJ'' pmvi'.lcd in Ttlbk D-5. Score$ k<r ;hie; line llhVidi:Jh.'<: an.' 

wo.«l;mtially )()wer tlwn til<' ·;;c·oms >JxwHl:ntciJ trl ih•2 DSETS. As di>;c:lls£<:d in <><:etim14.2 

I J 
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or the c:omm~;nt r~p<lrl, alicr corr.:c:!km of cTnH·:;, ;!II R1S n:o;:iv<.xl scoP.::s of 2 i\)r 

emntinrnt'l!1 ;md impil>gcm~llL The DEIS rJid rK>i prm·idc' C!\IR:o f~>r hug<:hokn·. 

Ikn,;,ew~r, ~\ttw::lmx:ttt 2 to thi~ nppt.,ndix comp;>rt>. lwgdwkcr ::'ntr<~inmcn! and 

impingem~111, ;:.~prtt:>:><~<:! ;ls <'<]tlivalmH alnmdan.:.,~ of age l !l~h ... It'! the lotnl tlmTihct i)f 

hog.:lwkcr pnoscn! in ~he river. aliin t~xpr<!:>scd as quiv>.~lcru ag<:: 1 Jh!L Ttti;:. analysis 

shows that. amwal av~c~rag<:: ~ntr~lmm.'nt and irnpingcmcnl k>%cs lin· hagdwkt.'r aJ"Il lc>:> 

than 1% ;>f th.,; <inmKt.l <n•crag.;; atnmdann' of li(>i;,h(>h~" in the 1-.!tldson River. Therefor~. 

lwgchukcr w;l.~ .a.s,.;ign~<1 ;l $CM!l c)t I for tllc R1S CMR measure .. '\.~ not;::d in th~ DSE!S. 

fmgc!wk<.::rs fc(;;d {l!l b\:i!!hi.: wv<.::n.idmm:::;, i:h<:rcl'or.:-, hog,:l:wk<.::r rc{;c~wd <~:score of 1 tbr 

Ill;;) ptey c:;vm mc,lSl.rf;;.', ·rbc final WOE vahrc k~r this LOF. i!'. 1.5 {UIW w ~·'kditln1). 

lmp>lds <){' i.he 1I'~ ,md TP3 "'i)~)hng sy>tt:tll$ on hc)gchokcf !il'<:: sutmn<1nzcd in 

Taflk D--6. Be:e:.nm;,~ thi! p(\pnbtio!1 li11~ M. evid.eni:i: is eaWgMi:>cd u~ :V1•Jdc<mto:: 10 Large 

mld the SOC lim: nf ~v1d~tKY i~ >:akgoriz~d >l'i Low I·CJ r.-··h:dium, th~ final m:t<·grak~d 

im.pact is ca!cgc>tizcd as SM.ALL io MODER-'.;TE. 

R:linhmr.i!11d t 
1ksults forLOE-1 are prmndt:.:l in Tahk !).4. TtR~ unadJUS!l::d scn:r~ Jbr the:: LOE-l 

is :t 7, :>ligrnly lower- !lmll lhc \'Jim:: .;i(.1CUmcntzd in :he DSFIS. a~,a~l~:C f<linb'l)\\· smelt i$ 

:m ~m3drmmms 'r'~'cics. tJ<> ;tdJu~Hnen! i;; made m thi~ oi:llrt- and th'.~ iirw! \'ilillc f(H' tlli~ 

LOE t$ 2.7 (Large), 

R~>ults !hr LOE<;! ;Jre pmvt(kd in Table D·S. Score:> t~;n· this line <lr evidence are 

$uh5Untin!h k:v:tf d1<1ll thi: ;: .. -:on.;~ ,h.K,tmCn.ttd in !he DSEIS, 1\;; tlis.cusslld ill s;:~t:i(lB 4.2 

('f the wmm@l .r~pnrt, ~~i1ef wm~li<J11 ~)r etmr8, a!l I-US r~ccivcu ;;cnre-s of :?. li)r 

:::mrainm;.·nt >md 1mpmgcm.-:nt. The DEIS did wJ! pnwt(.k CMR~ for rainbow ~melt, ><.> 

thi:; mea~utc is tw! scnrcd. /-\s noted in >he DSEIS, rainbow sm~lt l;.xxl tm inv:::rtcbt<Jt:::s, 

\VOE vahM i'hr thi~ LOE i':; I. 7 (Low((; 'Vkdium) 

lmpacb of th12 11"2 ;md H'} ~ilolin);~ ~ysicm~ iln rainhow smd! an: stmlm<ml.<:d in 

Ta.bl;: D-6. fkcm.tsc the p.-,r,..da!.k)nlinr oi'evidcnce i?> .;;at<::gmiz.,'t.) :;:s Large and th;;: SOC 

line of ..:vidcnc;;: IS ,·;m;gcnJz:::d as Lnw to ''-'kdwm, the fim1l I!Hl.'gnm:d imp<Kl i~ 

!2 
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Strip~d ba~:t, 

Ro::suhs J'nr LOE-1 an.: pwvid~d in L1b!e D-4. Tht tma<!ius!<.'d ~fore i<)r i:hi; l .. or. 
1 lo !.0, r.hc '><lm<:: valu<· dc>ctimenti!d ln the OSE!S. Becal!SC ;;lripeJ b;ls:; is :m 

;lnadromous ;;prck.'l, 110 adjustml~Bi is mad~ i<i th.i.s o;wrc ami th<.: !ina! va!u~: fm thi~ LOE 

tS. l.il (Small). 

Swrcs ior the LOE-2 ;m:: pn>vf(kd in Table D-5. T!Je~e s;,:,m:~ <m' 5Ub~ta.ntially 

lower than the sc<m% docurn<:'nt,;.d rn the DSEIS. As di>cuoscd in ;.;c~;.:llon 4.2 of the 

c.ommcnl n:pnn< <1fl:er cmT.:uion (lf :::rmrs, all RI.S r~.:t:<:iv-cd scm·;;~ 2 ~~)f cn1t~1imno;:m and 

impi.ngcmcnt. Table Ll-l pwvidcs >lr·ip-~:d h<t% CMR;; lhr thl· yeMs 1974 thn)ugh ! <Jf/7 

The average CM.R for 11'2 ;md a'\ far entraimncnt <md irnpingcm·~llt combined, >'>'<11< 

0.(11SH. Ttwtcfon:, 'Ari!"'d bas'i nu~iv<.xl a scm~ on. hJr tit;: IUS C\,!R measure. Slripcd 

bas.~ !if;e hk1dhh, <m.:: pi;;~:iYCltoU~. Striped t:~:;s thxl <)Jl a variNy N' prey >!Kdes, 

wduding b!w:.~bt1ck hcrring, tlkwife, Ani(lrkan slmd, Atlnmit i:mneod, whit~: p~rch. and 

sp(.•Hai! shin,~r CGaniinkr and Hoff 19?'2). Of !hcsc ;;even R1S pr~:y sp~<::i~'li. !ll.ri:~ had 

long-tt>nn <lvccage CM.Rs gre:'lkr thll:t1 fi.05. Thcrdorc, striped bass was assigJled :l scon.~ 

of::; !iJr lh::: pr;:y C\IR m.;a:;u;~~. T!it·ov;;mil WOE ~Mi!n.: ii:;r th~:· SOC line of "'·id.:rl>::<l i5 

2.0 (1'•-tedJr.an). 

Impa\. ... b <)f !he H'2. and !PJ ;.:o<J-Iing system:< OH. stnp<'>l bass <t:r<: :>mmmlrizcd in 

Tahk D-6. Beear.N' the ptlpublion line of e<:idem::c~ l•; c:Jtt>gnrizcd as Smail ami the' SOC 

liJW of evkh::m:e is C<licgorlz~r! a~ Jl,talmm, th~ fin,~! un~g:ralcd i.mp;~ct is ~atcgoti.:r.cd :Js 

S.MALL 

L.\!.\;mtLU~illl~~1g 
R;;su!H tl.1r LOE-l arc prov·ided in Tabk D-~ Thi! <m<ldju,;l:td ,;c:mc~ fm·thc LOE-

is :L2, &lightly larger thiln. th~' valu~ d<xumcntd w ihc DSEIS. Bt:f.'HU:>t: Atlant.i~ 

totnC(>ti 1s <m <.:;;tnuinc ;;p~~:i,>;;. -rti) lldjp,;;nn;;m: is mm1-J to this '''Ne and the fin;li v;1lut !i.rr 

thi:>. LOE i,; .:\.2 (Mod<~ratt :o Llrge). 

:Si:<)fi:;; for LOE-:'. ;m: pmvidcd m T<lhk D-5. Th~,,~ $COr(:s i:il"e S!!b5r.antii.illy lnwt>r 

!llan tit(: $t;<)ft:~ d>::c:tmlt.'lltcd If! th~ DSUS. .4.s di~(.!l~istd in <:eC!lOfl 4.2 c)( the ,:<}fl1!llCH1 

report. :dh:r enrr<:<::tion of {:r·mrs, all IUS -speci·~-~ ret:••ived ;;emes (>f 2 fm: ;~ntm imtllm! ;md 

impir:gcmcnt. Tt~bk D-! provides :\lianli:;: tmm:od CMRs (m the year~ l'J74 dn-m1glt 

1~97 Th<! avd;lJ!-t~ OdR f(>t LP2 ~liid !P\ k>f emrainm<::i>l m1d impiog~mcrH (comhiMd. 
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,,vas {),! 27, Thcr~ti:>l<.\ Ail:mti~ tmnwd r~t:~ivcd <i ,-;cm:t nf 4 !i)f thr: JUS CMR measure. 

i\tl;mtk ((l!ll(~Od ft~d on mn~riebr<li.es, thtrdi)rc thty wcr~ a,;,igacd. a stm·c Df I for the 

pn;y C~1R measun:, The <JVcmll WOE :"nr~ H1r the SOC Hnc <:Jf evidence l~ 2.4 

(Mcdiwn to l:llgh}. 

lmpaeu; ;,f the !P2 and 1!'3 ~t)oiing system~ on Athntk tNrwod an: ,,;mn1arizcJ w 

Table n,t~ fkt<WS<:' LOE~I i;; ,~ategorizt'd. ;~s '!\-1~Kkmtc ''' Larg;.; aml LOE-2 is 

(:n!tjp.)ri;~.:-1 as Medium (<! H.igh, the ()na1 ixm:gmt,;d imp:;;et i~ t'ateg('fiZ.!3d (1$ 

MODERATE to LARGE I! sll(li.!ld b<~ no!cd thi!t the Ml.antic lmnwd as:><Jsl<mcnt 

indu<k<l In lhe AEJ r<:pO!i nms><Jenxl <lll of the lim:> of tvid<:,m:t~ U>i:d hr:r,;:, ;1::; wdl as 

1ine;;; ~11' ;;.~vi.dC!ll~'-' rdating It) Nhcr pot;:ntial causes of the !'<;.'<::ent <lcclinc hl abtmdan.:e <>f 

Ali<lnd~ !<:>;;-,c.<;d in the l·lu(hon Rh·N. The ArJ r·~[lOfl fmmd lha< ,;tript:d b~'"' prc:d;11.ion is 

~ more lildy Cllllst.: nt' th\:0 dn::hm: IIJ:?.J1 ;;n:: Cnlr:'timncnt and impingcmrnt at IP2 and l.P1 

Atiaruk S~:1tes ·Marine fi,:>fleri~;; {\;mmi:>Si<Jn iASMFC) 19:89. Fi:;hcry m:;mlg.;m.;,nt ph.m 
thr lh~ b!udhh !hhery. Fi:;heri~s Jvbr~:Jg<'l11.:m. Report Nc;, !4 <lf r.hc Atl:lnlk 
Stalc:s Marine f'1shcrics Co:mmr.ssioa. Wa.-;lung!~)!L D.C 

AS!v!FC 2\iOi. Am<cttclmt,ill I w dk: liltcrsl:alt! hsil::'l)' l\-!aungen\~'nt Plan t(-,r M.iantit· 
menl1ad<!l'l. Fi,;hen~;; !\-1Ml>~g<'tl1crn Rcpnrl No. 37 c>flh<.: A!l;mtit: Sl<;k::; tvl<.~.nne 
Fi,;h~oTlC~ Commis~ion~ \Vashinglon, D.C. 

ASMFC 2002. Amcndm,mt 4 io the lt1s1<;rstat~ Fis!:t::f)' Management .Pbui lbr W(;'akll;;i-1, 
fis.h~!)l M<rtlilgcrm.:nl R<:pnn 110. 39 ~)fllw A!lantK St;ikS .'lti:U1n<: h>.'ho<?rics 
Cmnmi~>i,<n, \Vasltingl,m, D-.C. 

!hrni])(>u;;e, L \V., cmd 'N. V<w \"i!Hklc. J %S. An:llysi;; ofimpingccne~lt impact~ on 
Hudi<>n River lhh pilpulalt(ll!ii . . -lmeritm.l F~5ha.'"" S<".<ci;:·ty Mi.mogmplr 4:.182-
190 

B;,nlllmnsc .. L.W . J.Borermm, S.W. Cl1rist,;,n~c·n. CP. G<x1dyear, W Van \Vh1kl.;c, ~md 
D.S. Vaughan. l 9R4. Population bK•lngy il\ lh<~ OHJltnx>m: !h;;: Hud~mt R1v-.:r 

coolwvcr"Y· Bias<.'ir:IKi! J!! .14-19. 

Barnth(>W(t', L ·r~v., D. G. !·!t:im.bw:h, \N. V;m Winkle. ;md J R. Y<)tmg. :':OilS. 
hmrainmcnl un<l unpil'lge.mcm 3t !1'2 and!!'.); ,\ biologi,:al i>SSt~ssm<•nL Pnqmrtd 
hn Entcrgy Nud<:M Opt-mtit>n>,. Inc 

Hnth, D. W .. •md l ?l.·t O'Cmmnr. I 985. Food prd';;;p,~ncc~ (>fWi1iiC pc:r(:h in llw !·lnds<m 
Rivet ,;;>:iHl3ry. N..:w Yotk Fl.sh J.nd Game htm1al J2:fiJ.70 
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Borcrrmn, J.,. C. P. Go<>dyc;;!r. and'S. \V. Chrislc::~scrL ! <lilL An empiric.al mc:lhodn!ogy 
!i)r <.~:,;;imalmg <.~n!nmuncnt losses ;~f power pbnts sited on estuarir:>s. Tmns,Jcl.iml:> 
nfttl,;; A.mcriccul Fisheric:; S~oKIC!.y 110:253-26!l 

BmcrmBL .L,. and c f'. Goodyr;,ar. i <li)i( 'E;;till'J<>!<:S nfentrmnment 1110rl:J]ity ror striped 
bass ,md mh<~r n.sh .speci~:s in <h·z Hud.:,.,)n Riv.::r cstl.mry. Am<::ri<:<ln Fi,s!Jcrk;s 
s~x:i"'ry Motmgmph 4:152-!60. 

Buckel, lA.. :md D. 0. C<m(w,~r. !997. Mov~ment,. feedin~~ paind, and daily ration of 
pi!-A::;vm-<.m~ ym.mg·nf:-lltt~'}"'::~r!Jhtd'i>h Pmw.>tmm<> >ahotd.<. in the .Hudson River 
cs!uary. Fishct)i Bulletin 95:665-619. 

Centr;!l Hlldwn Glls ;md E!<slric Corp<:>E!hOB;. Cml'\!Jiid<<tcd Edison Comp<Ury MNcw 
Ynrk, .Inc.; N,;;w Ynrk P(l;~·,;;r Amlwriay: <!nd Sowbcm Energy N~w York 
(DSEJS). !999. Dr3li Envinmrncnmllrnpa:;:t Swaemem for State Fo!Juic!lli 
D!oscharge E.limin;;l!on System Permit:; ffrr Howline Point. India.n Point 2 >md \ 
MHI Ro;.ctnn S!c;un Fkc:tl"k Genc,r;Hing Stati<Jn>.. [Jec,:m!><:r 199\f. 

G:mJinit!r .. \t ;md T.H. H~)if l9liL Diet nfstriped has;; i.lltht~ HlHbon River estuary. 
New York Fish and (hum: .li)umuL v,)L 29. No.2:. pl5.H &5. 

M~::rzie, C., ~f. IL Hen.ll.ing, J. Cura, K., FinkdJJicin . .1. Genu!:::, J. ~·l;mgh<ln, D. l'-·tii:::bd!, 
S. PNHln, B. P0!(1di. S. Svirsk:~..-. and P. Tyler. !9%. Spt:c.i:tlwpmt of th<J 
t>·iai<:>3chu~:::m; \Vcigllt-nn~vid<.:ncc \Vorkgmup: A Wi:'ight-o.l~;:~·idcn<~~ approach 
(c:>r <:valna!ing ecdngit:al ri;;ks. Hmmm and Ecoh>gltal Risk A;;sessm<:nt 2:2?7-
304. 

Juanc:;, L R. E. Maa'k:;, IC /\. i'vkKown, and D. Q, Com>vcr 1'193. :Prcd;;~thm by ag,;-0 
bluc!i;;h 011 <!gc-D ctaadmm<)U<'< iislws in th~ Hudson Ri~·<·r ~;rtuary. Tr;•n;;ll<:liN!fi 

ofthc AmeficJn Fishmi~$ Sm::~cry 122:34?:-}56. 

S~>:<lL DJl. ;md E.D.. Holldc. 199:1, Tcmp<enaux~ ,~J1<x# (>ll ihe timing of:>~rip;~d i:Ja,;;s 
egg pn><lud·io"m, brvnl vi,1hilily. <ind i·o":<::mitmcnt potti':!i.al in the P<JtuX>:Iii Rivc:r 
(Chcs:lpcah· Bay}. E'sllJUn<'J IIU27<i44. 
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TahteDA. W.::ighl of Evid(;nt:t: n.,~sults ft)r the ~~(,p<.tbtion TreBd Lir1e ofEvl(ience 
{LOE-1 

19 

Appendix A 

A-571 NUREG-1437, Supplement 38 

OAGI0001367C 00118 



1 

Appendix A 

~ -M~~;~;;~~~.~~~~~-:r:~~~~::~·;~~~~~~~~~~~;r.,~-I::·::~~~i:~~·~~~:~~!;~~~;~~~~~~~~~~~~~-- -l.-r.-~- ~,~:~~~--:_- ~~:~;:~-- :· -i::~::;~~~{~~ :. 
r-uiiiii~;~~;;:~---y----------~--r -------- , .. i:~t 1 .4 ______ :::::::cr::c::::::~:h::::::::::::::)j:::::::::c::::::::::I:::::::::::::::::::::::l 
:--·········"·········-----··-:--··············-----··-············· Lo)\.\·t\".t 

HluCfiiih ' ........ [ Z 2 ..... ..L~.~l ........ .L~-··~--- 1. 7 .m,;\1!:J.i!!lll -~~ 
! I ! i i While ~rcl< I ?. ~ I. i ·2 ~ l ~ 2 

:- ••••••• -.... . •• -- •••••••• ~- ••••••••• --.- •••••••••••• , •••••• - •••• ·; ••••••••••••.••••••••••••• ~ ••••••••••• ·i· ---------------- •• -. --------------- ....... . 

Low'·" •• 
J .:'> ~ Medium .... .J 

···n:;;;;.:::~:~- ·· 
~ }{o~cht~k<t.'r ~~~~~~1_-~~ 
·R~;;;;r;,:;;;;···-

s.nlch 
S;npi'd l:>ic~~ 

1 -----------.- .. ·--- -- -- --~---

--------------------------~ ____________ :~------------· 
~~,!l~nlic 

h.nl'!:C-t1d 2 

., 

..: 
~~~~~~~~~~~~~~-,y,~~~-~ 

__ j ________ 2 
········-!·---

.., 

2 

.... l 1 . u 
''''''''''!>-m• 

M<~•k•r!!. j 
: Luwt,-, 

..... l ... .1:? .... f2-1t~(li;;;)J ________ , 

2 2 -----~---·············?._,t) ____ ,_ Medim11 

-·····'!·······--~': ......... _.:___ • ~ ':vkd.im11 to.:: i _ - _ I. .;,_J_4_ ___ lJ:ligl•_ ----········· 
: J • i : : ~! ~ Jlkd<:!m Cl) •! 

t .. \~~~-!~~~~~~~'Y. .... l ............ L .......... ' ...... ! _____ i ____________ ~------------L .... \ ..... l ........ ~~ _______ , .......... ..!. ......... L ... ~::7 ..... :_Jii£J~, _________ .... : 
· .'\l.cwir~ · ;: · i · ~. · l · 1 · 1.5 · L0w ro · 

-------l-~-~-:!_~-~;-~1-~;._~~~.,m ·--~~!~~~~!~-j , ·--~~ ,~-~:-~·l::;)l_:._<_n~l--•: 

-~~~;~~,-k - ___ _L _, ~._ ------- ---~-- ------ -.... l ... ~~--:: .... L~~--·_{~~:~,·i,i~~,-~--
AnK ... rit..~m, .::. ..: ._.} .. .... ... 

M~tlii>n! 
Sp;m~il sh.iner '............... ··· '············f··········-.-- -----------~- •· ···f_-s······-i:_ow m 

J _________ ,_!! ~ ;vJ<:di<;m 
\vi;ii~ ;:.~iiiish + 2 · , ~;;~~:,i;;,y;;·· i: i TI0~\· ·;,~ · 

C?<~;:iT~:;::~t~· ----··:c~=~~::.::?=l.=:::7~~-:::::.r~::=~;,~\;11'"~'1_:c: .. :::::~;:_:::::::~-:::] __ lf.i:~.}~~:::: __ .. ::.:: 
~-:~]~~;~~;~~~ ...... l, .... ~~~~:lelvn ··'···~ ... l tmkMwr! _____ .l. ......... J.~::~~:~~~~~·~··'·-······~ ......... J ----~~:: ... ~.~~~~'-······-~-~· 

NUREG-1437, Supplement 38 A-572 December 2010 

OAGI0001367C 00119 



Appendix A 

-·--------------------·--.--
lmpucts of tl'2 and 

............................. i 

Sp.;de~ 
Popu.latiun 3 Cooling Syst~m~ 

1 Li!Hl of Str~ugth nf CotmN:tion IH1 1\q u:.Hi.c 
::. ___[ El'idt'"n<!e L___ Lin~ of Evide1u:c ! Resm.tn:r.s 

· .. W1fji_~iiii~---~-l--.~=-:_:_:_:_f1f~~-=-:_: ___ -_-L. __ -_·_~~-:_:}~;·I~:~:-~~~~;L_ -::::::::]··_·:_~i1i;:I·i-~;~~rd~:;:t:····, 
1 )'A nd<•riil.<' to ! 

: fiM.clmkef [ ..... J::i}f.~~~ ........ L...... f.3lW m Medium ! Si!mll !o t-·:tudcral~~ : 
; Y{;;;ir;;;~v ·;;;·11dt"T L_a_rg_c. .... ---··. __ .. _____ .... ..!c:c! '~~ .. w. Msd i l'fT' · · · ·! ·--· :si1i~-fi · i;:; ·?-:1~;j(:;~~ ;;;· · · · ·J 

[~:!~~ .. ,~ LM~~0 
.. ·.~··· ~~:,::~~~ 1~:~,;:::::.,, 

1 ;:lm;ltl ic) 

[.f3.~~:.<lll._~(t(J":'L. .... l ... _ ... ~~~<;i_c_f;t~~---····L·······---~~t:-§j_i.r'3!.Jf:.1:!lgll ?.!ll~l[f_tg_'"'l\1:&<::_r~!:t;:~ j 
(.A~':I'jfe ···-l~ _!~<; __ .. l~ _L<J~.t~J:lykdinm .. ::i!Jl;3fiJ:c~_t\1(l1<Cr:He •. 
j ~!;~~~~:,.::k L~ug.c .... L.. L(Jv, w i\h.~du.an Small\~< Moderat~ ---

1

1 

i:};ii~id~i~:~ii~iifl .r.~~r.g;: ___ ....... l. ............ ((}:-v._!~i_M;~_,liiJ_~!i~ ~~r::~~~ll:J_t!_tcl_~~hl<lc_r•u~ ... . 
.. Spntl<~il :;hin~~r 1 M•.Rkmtc to L{n'> t(J M.e-dium Small il) '1>1tHi('r<He 
· I ~: I : L. .__..:.':lf££.... : •· · wh ti·~- -.~aw~h · ---~~,~~gc:_____ G~~~--(;;·:~t~(i;(;~~········--···r···s·;;;~;iri;)·'\1·,:;J~~·i;;~····1 
--v;.;~~~jish-- ... A~- •••• 2.rr.,aJ.L -----~---- ........ -;.;-i:ca;;:;;i~------····--·······:--············-~~;:ri;;l{• ··········· ' 
rsh~;rr~~~~sc ~·-~-

..... ·---· ... ·----·. s. t~:~~-!1_. ·----- ... , _____ .... ·--· tow Small 

1 

December 2010 A-573 NUREG-1437, Supplement 38 

OAGI0001367C 00120 



1 

Appendix A 

Attachment 1~ lnt~rprctation offood web studi~s 

The >Meng!.I:H:Jf-conn<:·l:!Wa line nf cddcnce (LOE.--2) indt.Kk~ rnl:asurcs rchlling 

to th.:o t:11tminmentnr~<l lmpi.ng,~ment of prey speci~s. T!-w im·c:nt of th<:o~ tT!~-i!Surcs ~~ w 

accomu !hr the> impact of enttalmmmt and imping~mcnt <>f pn::y speck> m1 tiR> abwl<:lanct> 

or prc-d<W:JTS, The prr:y <>ntnlinmcut lo:% f!K'as~m: ;.,; ~w::igrJ"'d the• high~>t weigh; .. ,r aH the 

m~~a:mrcs in;.:luded 111 the SOC !inc of cvtdcllcc. Tl.1e t;liirHl;~!e !hr thi;;, weighting is 

provided l)!l f.'ilii;~' H-'3l.!, line,; J7-4(i <llld p,·;ge H-3!, line;; i .. i§. Emrainmcn1 lo;;ses m:~ said 

l<.> lmYe higher "'trcsso.r·sjx:d!ici!y" tha.11 <)th<.•r mc,<sures nf SOC, ht,<:.;nl~~· ..... the loss iJf 

;~ f(,.od bw.;c for YOY predators has u gre:11x~:· impac.l t)\1 mM~ .i.ndividu.al~ lhat1 (ho: c!irc:tt 

loss of ~rngk iml.tviduai;;." and. " .. altnatiilns tH lower kvds <){' rnmplc:< !hod w::::h 

n·l<ttionship;; J~:;;uh Rn m.::ast>mh!c imflBdS <I! higher trophic h.~v;;b_" Thi> c:bim is 

,;tippontd by tit;ninns in I.Hmwwito~ (!996) ;md Fr;m.k ;;t ;1!. (2007). 

Nc:!i.hcr c;fth" ciwd papers sttpp<>rtii th~ ,,,;~:::flion mudc COIK'<::rtling iudir::::ct .::flc.::ts 

in lhi:.l DSEIS. Th~ p;lp(:f hy Ul:mowlcx (I996) il.lu,tmi~$ t!u: lE~it of a matlt~mat!cal 

k~(ohniq·u::: ''"lk:d n.;:t~v<>rk ilntll!'$t:;. t<l ~har;>cted;<;; th~ impad tlf d.::vat<>d t<,ii1j)(,>r<tt.I.IH:'f, <)n 

c-Mbc1n flows. in a H\oti<l:t iid:-il m;~r:;h {'!h~k. The rcsulls of the amlwr;;· analy-;;1~ rt'ble tH 

th<> dfi.;,<.'i (>f' ..::k:vat<xl ti:'nlpcmlur,;:; ml if<lphk: dli.::i"'IK)' and ;.cad:~<.JJJ P:.'<.'yding, Ill)\ to 

!ndin.'d l::'l'kl'! of mmtaht')' impn:;~d ())1 lowe<· ln•phic"lc\1<:.'! vrganisms. ll is impmt~ml t<:> 

!l<.>k !.hal rh~ fidd smdy rdkd ()Jl hy t'lmww.ic? (1996) was m.~v<:r donnn,;:n~cd in a !X!Cr· 

r:::\·i"wcd paper. ··.,.due lo disagreements among the primary <Uith<.:w-;'' (p. 359). 

Thf:· p<>jJ<'l' by hank et ;:d. (1:007') is ;~ rt,vrew of >!.adies inve>dgil!!ng the;· l:rnphic: 

~lnJd<lr<i' of Ncxth Allan!ic mari.ne e<:o;;y;;t~'Ill>, i<x~u~ing <)r:t the n::lahv~ impnrtam::e <)f 

"hori:(,m.-np" ,md "i:(;p-·dO\V\1'' l'''nlmJ. In '"b<Ht<.lm-up'' Wlltf<)L llh' abnnd<mce;' of higl1cr 

tH}pl!ie t<·vd:; is contmJ!<:d hy the <>b,md~n;:e or lowa trorbic kvd:; ~udJ as 

phytopkmk!on. z<:Jophnlk!(lll, ;md omaU 11f;li H!gh~T !nJplJk levd'> SLKh as pre::.hwxy fi>h, 

tm thl' ot:h~r hand, hav(t no mllti~nc<: on the:: 3btm<hmn· of low-er trophit· k"..-ds. Thi! 

indhe>::l impan o-f ;:ntraimnmt ''ttt:d in th;: I)SElS wouM be Ml CX<:1ln[lle c:1f bt>Hom-up 

<"<lll!wl. In "top-do>\·n'" wmrol, tll<.:' abutJdaiKC "f prcdatms t:ontrd;; th~: alntmLiiKC o( 

!nwcr twpbic lt>'ds. Chdll),\tS in <tbund<t1KC <lf prey .$pccic~ l<a'-'<l :no inHue!1<.'C on the-
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atHmdmt.;<l of rr~thl!ms. If ll)!Hlown c't)Jllrc!i m:I:Bned in th~ Hu;lsoll RtVt't, t:l:t~n 

<::n(raimm:ta\ of pn:y $J:>ecii.:':i wort!d ll"ve llO d'l'<::ct <ln the i.lbllttdance <lf pro::d,ltms .. ft"'lnk 

.::! <lL (2007) :>how that both b>Jttmn·-Bp JnJ t~)!H!own cor>trtll \)~<Cur in North A!lanti;:. 

wh:::rc predators hav(; bcc~n ovcrl1arvcsled. and b;Jtlmn-up c:tmtml being pr<:vak:n! in warn) 

rcgi0ns ~nd rcginns M·t ;>fkctcd by ~w~rl:tarvcsting. N.tl it;fcrcncc:; ar~~ !ll~lde concerning 

!hi:' lrophic ~tructur>: of .::;;tuari:ne ~y$t<:m:> such al> the Hw.bm River. 

fhc '-<'>lUm>l (Poll:> aNI Wi.r\<::tni1kr !996) ~rmtaining the paper by Ulat<(J\.Vil':>: 

(! ~91\) ab(l ('(111tams Jfi otht:r pH per:; <1tl the slrm;tun; ;md function l)f ibml webs. Thi..' 

~ymhcs'' pa~x:.r by A!m<nJ:> d: <tl. ( l996) is ''"f~<:<.~J,:!Iy rdcvam r.o th(:: DSUS. Abrams ct 

a!. ( l99<Y) lilntscd on lhc~ :rok t<f indin::;;:t effC.cts in n:md \Vd)$. They dt$Cll%cd mcdw<ls 

for d~tcrmining the m:lgnit~Jde rlf indirect .;:;:ff<x~ts, :~nd ,;nmma.rizcd pllblifhcd ::;ludics 

i.:\Jw::cming the rchtivc magmtmks nf ([irzn <md md1r:;;~:t cfket:>. Some slm!ics have 

fou!ld indir>?{'t cFfe{'!~ to be !es:> important th;m direct eft"'cls, bw othcr~ hav<': fn~md the 

opposltc rc~u!t .-\hmm,; ~~~ ;-.!, (l 9Wi) lk>cr-ibctl 3 varkty of iypr:s 1lf in<1ircel dTh.t~ that 

ha:.;c b<::\:!1 tlbso::rvcd in vatiNlS ~t<}Syskms. an.d discu%¢d lh<' sln:ttgtli;; tmd w~<ekn~ss<:s <)f 

\'MiOIJ~ apprtxldW~ fm ~tudying Mld quanti!)dng im!itc<:l cJfe.;·ts .. l'lllW(W<'r,. thcs;; itlll.hon 

<::<lm;;~ming the JXIknHa! indirN:t dfc.:ts of prey cmrainmem '>ll rredawr ahllndam;e ls 

\'1:!)' high. Sud1 indirect effects migl11 oenH under $<)tTl<' eir-cumst:Jnces, bul might not 

o•'nlr 1mdf:'r oth<:x :.:iro.:mrlf•I<Hlcc~. \Vhcth.:r t!R~ al:nmdarwr ;Jf n pn.,dawr ~pi::ci:.:s >voukt b.~ 

;·tH<lded by l:h.;~ k'~"'''3 \~f p<>km.i~tl pn~y iltg:misms vm11ld dep<.:n<i <m :1 Vi~tkty (·,f lhdm:>, 

indudwg ihc rd;;Jn·;;_~ a!mral;mc<.: <>f prcd<H;m; :lmJ prey aml <lw >lbihty of a pn:dcllor £<.'~ 

~"'"lt<'.h M nthN' pl'ey >:peck>, Pu;y cr;)r;cimrlt;;.nt might be im1wrum ir• ye:lf". in whid'l ~lH; 

;lbt.mdam:i:.' nfYOY pn.~d~•t,>rs i~ In gil. bw un!mj>Dfti.lllt in y<'Ul'S itl ,,d1irh the atwndalll"l' vf 

prd::ttor;; is low, 

Til<.~ lrtcmhuc ;c\·i~~wcd ahovc $Upport;; a C(Hit:lu;;ion 1hat 1miir.:~• ci1b.:cs (1( pr.:y 

cnt<;li.am<:nt m1 predator ahund;mce are JX1ssi.hlc, bul 11t>l <.Xmaln. lt j,; rca~i"m;!bk to 

includ<~ prey cntrninmcm <t> ;1 Hnc of cvid:.:ncc !<)r !he DSE!S, but be:c<mst: of ti<t very 

. .., 
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high unc:crt<dniy Cl)11l::cming ihc i:mp·ori.alv.:~; of prl:.y cn1minmen1 !hii< m~a:>tHC ~lmukl be 

as.sil::'nc<l z hrwcr v,·c1gb\ ih:m dir~~et cnir;l:nmcnt <)f itl!ping<~m.cm l~sscs <>f RIS. 

/lbmms, P., 8. ,·:... Mt'ngc, G. G. Miltdh;lch, D. Spi11<:,r, and P. Ymlzis. 1996. Tim mlc oi' 
mdir<:_'C( dkcts iB itlod w<.;b». pp . .))l).(il'; in f'c)lis, G.:\., and K. 0. \Vincmiller, 
Pohs,. G. A., <md K. 0. \Vin~millc:r t,cds.) Food IFd>s· bJif:!g>'I;Jiivn <:/Patwnss and 
Dvr,mnw.>. Chap!lkm ;md Hali, N"'w York. 

Fmnk.. K 'L, B. Petrie. and t"·L Sh;lckdL 200'7. lh~ np:; an·d downs oi tmphi:c C<>ntrttl m 
(oOHlin>:tlhi shelf c;;rJ.>y>t<.;ms. Jr~;nds in h.d<)gy· ;md Evo!mim1 22:236-242. 

P<}!i1;. G. A., and K. 0. v,··iucmi!icr. ! 996 .. Fuod Webs.: !nteg,·oti!m <!!Pafiems mui 
Dynami>::.,·. Chaptmm and Hall, New York. 

Llano wiG .. R. E. 199/.;, Tr<>phic now liCtW<ll'bi .iiS i;ldicrll(>ni (>f ecosystem ;;.!f<:SS. Pp. 
35li·6~ w Poli$, G. A., <md L 0. \,\'i.ncmHier, Pvlis. G. A .. , and K. 0. \Vincmil!cr 
(cd:;.} Foad W!if,s: /megrmim.1 (!l Pmt<?m.1' ami l?rnamA:.\·, Clmpman;.md Hil!l. 
N~'W Y<Hk 
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Attadunent 2: Compadson of Impingement t\lnrtality :Uld Entrainm1.'nt 
ofllogchokcr nnd Hlm~l'ish atlmiian PoiiH Nnd£~at· Power Plant 

toCorresponding Populatiml Abunda11c:~s 

lnlrodw:tlon 

Th<" obj:;,·;.~1·i''"' <)f d1t" thi> n::p<>rl i:; to ;.;omp<m' the mngnitttdt: ,rf bi.stml~<t! l.o~scs ol· 

hogdwkcr and blm:fi::h, due :o impi.ngen<enl mortality and t11t:rainm~n1. :1t Jmlian Pom; 

m~<:kar power plaal, 10 histork<~l levels of populallcm abundan~c nf th!:.~ lmgch<Jkcr aud 

hlm-ii.sh So<lCk~ found in the HudMI!l Riv:::L For hogdwtcr, riY~f1.\·idt~ at,.mda111.T 

e~timat~;;, from !h<: Fall Juvt~nilt· Survey (FJ$) and Beach Seine Survey 1BSS) \Vcm us.cd 

;15 the me,l'>llW5 of popt~la1ion ;lbund;>n<:t~. Ftir bh1!Zn~11. wllic:h i~ bdicvcd to bt: ~md i;; 

mmh1gcd <>;< a single coaiit<ll si<Wk @ !11<.~ Allantir: <.:Ucl>t (NFFSC :W06), <:si.im;lks (lf 

:1bunJam.:~: of th~ Allant!c coast :>Wtk wen; w;>;d as the mt.asm·cs nf fh)ptli:lHml 

ahundancc. 

hnplllg<!nlNH :\tortaJity 

Ar11H.ml tSiimaw> <if YO"{ impi:ngemenlmi)r~;liity {ic-. >he m.tmllcr •rffi~h that d1e 

from imping~mcnt) wcr~ tmnputc<l fnr bh~dbfl and hogdwk;:r for i<JSO thrt>ugh 1989. 

/\.!;hough impingl:.'mcm s:n::npling was abo o..·nnd;~r·i·:;:,d m I 979 and !990, 11gc;; of b!ud!sll 

:m<l h;;Fx.hok<'r >,v,~rt· TK>( n;port,~il in thos~; l\V(> year,;. Tho2 dal<i<.a:;ts llBc~d l<.~r !his <H1<1lysis 

w,.;rc C<)ntaincd in t\V<) dam lilc$ pr~pe<trcd hy Nonmwucau As~mc1al<.:.!i, lnc <II the rcqtH;:j;t 

of 1.l1c NRC· ··Imp 191S !9l'W.,~>·>'" :m.d "l.mpl9l'; ll9<)0.csv". 

For ~m:!l speci~·;;. t!t(:; ilnnmll impinge.mcrH monahty w% ('!itirn;m~d as !ht pwduci 

oft!:~ ,;~trm<llc<:l <mmwl number irnping<~d !imo:$ the impingcn1;;-nt m<xla"liry r<llc: 

1<\·h ";mmml imping.:m<.~nt mo.;t~•!i1y U~' h,;h pt~r y<.~i.B) 

h ·'·'· :lm\l.ml Hlltrlb<.'r imping<:d 

4 

Appendix A 

40-vvvvv-AE 

A-577 NUREG-1437, Supplement 38 

OAGI0001367C 00124 



1 

Appendix A 

R '" spl'c:ics-spt:tiJk imping~:.~mem. mortality mtc· (ltn~ Jmlporti<.m or 
iroping<xi fhh that di<~ fwm unping-:nwot) 

hJr hogchilk(~r, a11 impingi!mcnl mo!t<l!ity r<~i(' of 26;';<, (Flddtcr 1'190, Tnbie 4, ll 

ht k!;t;;) was w;ed.. {-J.ltuof1~h were :tmt i11c.lud~d in the impin.geme~~~ rn(trtality :audy 

(Fir.:tchcr l '190) <.~llndi<m !'mnL Ht.>wcv~t, bluc:iish irnpiBg>::m<~nt mortality w;~:; ~mdi;cd at 

c~1lV~,M. OWl; nuclear j)(1W\?r piani O:hmdtz l9in), ar.d Wl\5< ;O:;timH!C':<l to b.::: 50'1'(:. ln lhe 

<Jhs,~ncc of <m csi:inmlc iimn fndian 1-'<>itti, the estimate fmm Calvcr~ Cl!ffs is u~>cd HI!' !Ins 

unaly;;i,__ 

Sp:::~ic~·~p;;:cJiil:: ~uumaJ ~:Siinxu;;;-;; of thc m.1mber ol' ymmg·<:•l~ycar· iYOY) li>h 

impi!)ged w()re ;;:mnp1li.M ,,s the Slllll of n~J)orted !;easoni!l esi.lm<lits: 

;.-.·: 

_:;;;:~'iOB 2: Apnl-Junc 

Sl2'asnn .'1:. Jt1ly-Sepwmber 

&<::8S~)!1 4; Oc'l<)b<:r-Dcccmb¢r 

TI-l<: staad;m! ctn·,r <)f i:he <:H.! mated illlmlitl. impingement m.orh1!ir.y was ~ompmcd 

cl$ !Iii: oqu;u<• mot ,_,f lhc ¢Sl!matcd v:3riancc; 
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Spccit·>-~pedlk ,~stinmw:-: of nnmat! impin!;(cmcnt rmmahty m.;rc ;!lw ;.comrmtl!<l 

!hr !he hlial (a!l ag.::> ~:;Jmbi.a(!d) tltwnb<:r <.>f fbh impil:lgc(L ln ~"~'~~''~! )·c:u:> and ~e~son;;. 

imping1~d ycmling ('t!;<l· f) bluef(:sh <llld htJgdmkcr were !:01 repOJied ,.;l~JJMatdy. 

Tlwrd'o.:..re, sc:par;H<t ;J.tHllys;l;; for yearling hludhh and h(1gchok.:r wet<: not ~·-mdtl<:ted. 

Based o.m ye;!rs and >easN1i< h1 \Vhh:h :yearling hlu:dhh and lmgdmkcr wen; n.•port<:J, !he: 

percentage ,~rtntlllltrcnb.::r:s; impingl!'.d thal w.:rc YCJ'( m-ag<> l cnuld tl'e determined. For 

blndisll, 97.7 "!i, ohdl r~~h rmpwgtx!. 0 9ll0- 191W) >W}t'' YOY or ng<H. For hogthoker, 

3 J 3''·~:, t:if nil fi~h irnpiriged w;;·n.• YOY Otil~;t:-L 

r<:nt mi11 mcnt 

Fnr e;leh y<•ar with ~ntrnimn~nt .>•lmpl.ing ( 19g1 and 19ll:3 · ! 9X7) ~p.:•i<::;;- :md 

lifest<1g~ .. speclil.::: atmu.a! ~slimal•.?~ i~f thr 11umbcr >,)f hludish :md h•~gdmkcr ~ntraincd 

wen:: cmrllmtcd ha~.cd on ;qwrtcd weekly crurumm·~ni: d.e.nsiti,:s and cooling water 

withdrnwaJ rate~. The (ialastt used for thi~ !mal:ysis \VU~ t:m1H1ined in one dam fik 

prq1ared by Ni)nt1:l.nd~mJ A%otimc~, Inc. :lt 11lc reqtH~&Inf the NRC: "En.tD;;•n;sltyxs•·", 

Eslim:ll:es ofm.:an cutrainm<:l'll dt.:t1sitk:; were r.::portcd J~)r w~t:b !8 tim:mgh 32 in 

ail y<.::>lr> nf cmraimm:m ~iHllpling, in mkli!wn. est.im;;.WS Qf nw<m cntraimnenl d,~!Joitks 

wnc t·;;p(>ti:t•d for wed;>. 1 thn!ugh 17 ir> l9S6: hnwcvef, 11<) bludish or h.ogdwkt:r wert 

~i::jl<)ik<l Ullraincd dming those w.:d>:$, A-:.:nnhngly, yt'<lr ;md !i.fe$tag~·$pccifk <:.:;timat~~ 

<li. !he nWllb:::t >lt blucfi:;ll and lwghoku ,::,~tmin~d, L ... ,. w<T<J <.~<)!l!pvtc:d a> !lK· >;\un of 

·~:· 

L,., ~ '.>' L.,," . 
.... · . .-::', 

l).'·" ,.,. t·stim<lll;.'d <:mr<>inmm! losses Jl)r 1ift~'>t<tgc,J. during week,><·, M 

)'Caf l., 
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v<c;ek, w. of year k, ;lnd 

i;~~,, " :ave: rage i.:O<)ling water <vi!hdro,wu! mtc (rrhmin) ftJr vn1t, l<, 

du:ring wed;:, w. o.f year. k. 

For ead1 y<ear,. k .. lk twmher •;lf <>tg.snism:s in each 1dc:slugc, j, l<)$t Ju::: l<> 

entraimnc!ll, L,, . w:l> !ranskt!ed into ~Jw <:~qulv3lt<!ll number of ;Jg:c· :1 !bb, EyAgd ,:.: , 

wlwrc 

s: }''Js, 
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The :;;ta1;dard error of the t;·,;!inmte of 11utl1ber of age·! eqm vale nil> >va~ computed 

ail th¢ $(!Wtr:: touf of Ill¢ cstim~H:d Y<~riam:~: 

v<iri_EqAgel,_, ),~ (s,.J f •df(L,_;,") 
,f-.-.::> 

st{i5,.:. . .-) = repmi<oil :>tan,!;m! err(1f Qfth;.: eslmwte_ of m-eanc:ntmmmcn< 

t1cnsi1y (#/m-') i;)r liiest:lg>:,J; in v.t:t:k, n'. M yc;1r, k.;. 

Esiil11<He>. of lifc:5tagc-~pec!fi.: f;un··ival lbciion$ {,\:) required for tl1<.1 t~quiv;d-ent 

ag,,.J :m:~ly;;i~ we-r..: ltNn USEPA (1006} App:o:nd>:<Cl, ·rahks Cl- 13 rmdCl·l9 

and wr;;.~k->p<.~rJlic t':t>aim<ncs uf ~<am:ling .:wp {ot:~. e.g., EA l 991) ii·wn Lhc- Fall h11:;.~nd•~ 

Sutvcy (FJS) aad the lk;;eh S.::i11e Stltvcy (BSS'j. Stamlmg crop c.slutl;ltcs represent th.-:• 

mnnb;;;r -of lhh .. by spcc1e~ and. liks!Hgc, ba~ed ou tht: aYcragc d~n~1ty ('' fish: unit 

vnltmlc filr F.JS. <md. f.i tish/ llilit area k>t BSS) ob$crvcd in sampl;;;~ rmd em lhc t<lta1 

volwnc or ;trea of cJc!i r~_gwn. B,;:parak cstim;rtC:'; wen' compmcd for YOY fbh ;md ii>r 

><I! ag~'' combined. F<>f bludi~h l)9. 7% <)!'all li'lh <:n!i;;:dcd (.1980-1989) by the LiS 3nd 

BSS were YOY nr age-!. For hngehokcc 99.S~{, (;r ;111 fi"ll~ '-'o!l<::d(:\1 >•.--en.' 'iOY <:.•r :l.gt:-1. 
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.:'\.!?lllHll Cf;!in:mtt~~ or iiV<::ra.gc riverv..:idil <tbiJfld:i!lCC WCfil cmnpiltCd <IS <Ill i.!VCnlgc 

of SG!~\JJH;pcciflc abundant(~ C.Stil"ililll'S from ;;ea:s;mlS j and 4 (!]1(! $C;lS!m:S C(>!lSiS!ClJt!y 

~nmpkd by tlw F;JS and BSSJ.· 

wher<l 

am! 

... ··tFJX .. ~.: 

!Vr_;s,;:,.,, -~ t!:t<: s<:l of-w.-:<:b ;;.ampl<~d by I he FJS duri11g ;;<;maw, s, in year, k, 

!VJ<s:>:'·' -,o the :•;;·; {It wed;: ~Jmpied by tl1e BSS dunng; sr:i!:",<}fL .~.in year. k, 

o;·;.q_, ·.-,. th<.' numt,.~r (>f\~·,,cks ~:li11rk:d by· the FJS dn.cing >~Z~snn, s, in 

year, k, 

iJ:'(S.~') .. , "' lhC tltllllbCJ' llf W~X~ks S'lmph::d.IJy tl1<: :f.SSS dwing seas011, .\',in 

9 
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AF}S.!:_,,_, " l:h~~ rcport.::d FJS :>t<~nding cmp esl.imal<O J<.)r river region, r'. in 

\h~<:k, w, ofycaL. k, in the <::bmmc!, I_J<)tiom m1.d :;[Joal ::-ar~l.~, :ln\.1 

1! 1~>SJ .. ,.r '~til~~ reporl<:d BSS ;s(anding crop c::slimut::? !{w riw:rregion, 1, in 

Wi;,'t~k, w, ofy<:ar, k·, in the :;hme·,._mw :5!rMmn. 

The stm:tdard error Ctf the e5tima.te of annual >~<·er:~ge <tl:mn<lance w,1s compu~0d :!;, 

d-J>o squant root ;)f t.hc c,,timflied v;u·i:mn~~ 

(Cochran { l977), equation (10.15}.): 

viir(A.,.-;1 . )"' tc~"'(A,,,,, .,,}Y 
r·-·1 

10 
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witlnn ~;ea,.on, s, 1~n year, t 

xd 4m·,; "·') ,.,. •.·o3por1.0d >.ln!!dard error fnr lllc FJS S!a11oli.ng cmp estinwte 

for riv.;;;r rcghm, r, in w~;:k, •v, of year, k, in the chamY.::l. IJoHom 

and .shoal ;;trau,. and 

sdA,~;> ;·"···) ''· rcpnrt~cl ~I;HKlilrd !lrt<H f(lt th<.> BSS stam!ln,g ..:nrr 

Blttdish Coast:wide AbumhuH'I1 

Th<: Al!a!HIC' bluefish ~tock 1S bdie\'<Xl h:> b<: a ~iflgk pnpul<ltion ami is tmmnged 

a~ u :;ing!e :>tock (NEFSC 2006, page 53,1. :\..:crm.lingly., th.:; co;lslwide JX<fl!J.iNion (lf 

A.!ll'l!J:llj)(lpubtiMI :lhunda.rlt:i! c~Hm;ltes fi:lr ag;;,~O and ag..:- l bll1el1sh wnc hsteJ 

in tb.; 41 ,;t ~'h)tth;;::;>>l. R•qpumd Stod; A>>esMn:;;nt 'N<Jrblmp (4 bt $.<\ W) .'\;,'''''m"''nt 
Report (NEI'SC 2006). Also li:;,tcd "~"~~''-" an11ua! cstimat:.% M fhhing mortality tale>. 

which, ti)J;Nh<;;r with !he illi!l\1ld pt1puhHio11 abun(bnc::c estim:rce~, ;lilow Ul1nua1 cstin<;ltes 

of 11shi.ng J)1•lrnHty (1f agc-0 snd age.J bhwlhh !(l be calcHI.<H.:d u~ing: ;<mnd~ttd mNfl1ld' 

fmm ihhcty ~o;i~'!KC m.id.;ct [975): 

c( '·' ii"illng mortabty {# n~h p>::r y<:nr) in year, {,, 

N, '0 IJiJpll!<llit>n ahtmdance ;lt the b~'girli1illJ~ of y.c:'lr, k, 

M '" nalmal mort;Jhty mle (_<b~umcd to b~ i\-k0.2, XfTSC (2006! 

p;lgt~ 69) 

I I 
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Th~~ NEfSC (200r•) ((~ported res\Jits fmm ;lpplyi11g l\vo >to.ck ass.t.;;smcm 1111ld<ek 

/\DA.PT :.J.1d ASAP (which \V(IS ,;eb:l(ld "" the prdh:retl nltldeO. The ~~IIITHites or 
populntion ahundanc<: (19~:;2.] 990J ar~~ rqmxlw.:cu in Tabk 1 ,. ;md 1!1c ~~timatc'i <:•!" 

fk::.hitlg mnrmlity mie:; >lrc repn>dmxJ in Table 2. 

Cnmpari;orm~ nf l.o;,s~s tu .Populutitm Abuntl.an~:e 

To ptH impmg<~mcnt mmta!ity and .:ntrainment into the- corllcxt of popllk:.ti.tm 

nlnm&m.<:<:, eolim~k;; of av,~ragt~ anrmal imping<:rllCl11 mtn·tali!.y and entntimnt'1H were 

t~xpre~~cd in. terms t)f pen>.:ntag;c:;; (lf av~mg~ mmtwl pnpt!lati;m ahmdmn:;.\ f>. Tl!~ 

"am<: g<~:m:ral lom:mla wa$ ws<::d for all e;;tun;!ti:s: 

. f' 
l' -"" 10f>x ~~ .. . . .\' 

f,: "' year-$pt~cdk ~>!inu!~ nfiw;pingt:mcnt morw!ity or ,;ntrainment (lM~ 

or .Dp!gd;J fm Y'-'<~r, k . 

. Y~ _,_, yc~H·$p<Jdfir <?stirwjt'.' ofpopulali.nll i!bundancc (4, -or ;V;,) w year,. it, 

aml 
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For hogchokt:r, rin~rwidc abumbncc ~stim:!t<:s we;;;~:• >l>e<J to rcprc:<.<::nt JJO!)lllmion 

al>tJnd<mcc, and ~<'p~rat-.~ c~tinxw,·s \vcrc tllH<k f<-w 'r'OY and for ~11 age,; <:(.~llc~:tl"J Fn; 

bl\!dish, W<-l:Mwilk abcmdan~e >>"as used to represent por1ula.tkm. ab\Jndnncc, and .~cpar;>k 

c~timr>ics w~rc nmdc kw YO\' and fc~t at! age~ ~~))ie>::t<)d. H<)Wt:v~r. because <wer 97•;.;, l~f 

;,~!! blucti.$h collcckd w~:r<: YOY (>f ;,~gc·!, tbc c~ltt:gmy of lll! ag<.~> <.Xl-lh:c<cd .::an be 

ml<~rprctcJ as YO'{ ;oud ·~'g:•> 1 bludi:,:h, The fo!lmN!ng c~<)nlhhtatkms lit measures of 

impingement mMt>JJlty ~)J .:::ntrainm<:nt aml p<>pul~ti:.m :lbWKhn~~ \Wl'C' ~ndl.ld<·d in 111<' 

ml:llysis.: 

sp~des Likst:lgt' ······y-··········r······fi·········r····---,·····i;·~~;;;······- ........ 1 

I I i u;;g~; ··--0'0Y-.~---+i--~~~M~;-.......... :··--~T--J9sn-1989 1 

r TAu ;!gC$ 1--Ei,:i; .......... r .. ·A;~- .. r ........ 19ilo- ,,.~,~-9 ....... _! 
i~·--···············--···········tcy;·)\::··--···················t····--D;.~i-g~:y~------t··---····::c·------j------·i-98"i·:·i·ri~"J~-1-98:7······i 
1.-.-. ...... ~------~·······················--·'-----················~---- ·' +-- __. _________ _____J ! HllldisiJ [ YOY 1 1M( l N;; ! 1982-1.989 1 
t··· ............... __ ...... , ...... , ............ - •............ , .............•• _,.-----------+----··················<----------·····:·:··········:·: .. ------····1 
1 'YOY m1d Age-l l !M~ j ;V); l 1.9il2-!9W:l ! 

The i:&limat~tl •nmm!l <l\··~~n~J:!~~ numb"'r of bhKihh cmrai•Kd, <:><;pte:::;~cd in lcrmg <:>f 

~:q>..li,•.aknt ngt-- ~ l)$h, \\•as O.Ul rh;>n~l<m~. c·mnpari.SOI1~ of hluelhh t.miminm<:ml l{l 

co«:>(widc ilbt.!ilrlmwt· were 110\ l:;>.tltilowd. ln <.~dditi<m t;:• tk ,;,Jmbimui,ms lisWd abc)YC, 

b!m.~fi~:h :mpmgcm~:ul nmr!;!li!y wa> <.~:xpn::;;;ed in lentlf, ·~f p:::rce-nt~gc:; ofa~oc-rage anmlct! 

H:>lnng moJtalily, C;, (!.98:;-191)9) . 

.:\ppm:,;;amll:c ic)W\:t and upp.::r 95% n)nfi<:k<!l"C" lillnt~ lor tin: cs:tinmtcs: of i!l!<.~rag<.~ 

anmwl irnpmg<~nwm rnonu11ty ,~nd .;ni.rrdnm,,nt, e.:xpr<:s,.;.:d :l.~ p;;l·ccnt<lgcs M. :;tv;;m;.;~' 

an:!m;ll popu!micm ;lbtmd;mc~~. wcr·e C:<)mplJted ;ls; 

l.U. '' P ~ h .96 "sdi• ll 
~ ' .... 

(/('(. ~' i· + (l 96. ,,,f/)) . . ' 
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LCL aml CCL-" lowc:r o::mr!!£Ien.:c hmit ar~;l upper ~:nnlid:::ncr:.· limit. 

Th<.~ varian.:~::: l>f cstim;!icd ptm.~t!H;lg::- W<~s .:omputcd (K<:ndall ;md Stuart !97i. equation 

(I 0.1 ?)) llS: 

,. __ . l --~ . \ 
vi!J\ -1· l"' ·---_;·l v;!r(X, .J 

n ~ 

Y car "P"cilk ·.-;oriarJ<x: ~stimate;; fi:;r hluelhh p<)pulaliml <;bnndan<.~<~ ~stimar~s 

>>·crl~ !K't rqwrtcd in fhe 41 >t SAW ,<\s~r;;>smcnt Repon (NEFsc: 2006), th(~rdop:·, the 

an!luat bluefi~h ahmulm1c:<: estim;ne~ \•.ere ne;ned a~ <~O!Jr;t.ants <md th>, ~·orre~p,Jndin~~ 

ntriancc:.; -..-..·crt.' sd to ;,;;;ro_ 

Thr? .wn~ge :mnual irnping':.'mem mnnaliry ofY01( hogdmkcr l.<.'a& e:a.1m;;!cd w 

b~ (UW69% (.t. !W0~2%) j)f the m--eragc ril'erwid<.' '<bunda<KC <:>f YOY h.:rgdwker {Table 

J). FcH <tll. ;!ges c:nl.kch:d, the av~n>.gt ;m_pingcment nwriHiity of hQgdlokl:r w:l.> 

~~;timatetl t(l bt~ (l.OU41';'~-,:, t ;<; (LlJ(IOS~-~>) d' tlw rivenviJc~ "hundan,;oc, A:> n<>ted ;>\).(JV<:, 

ih<:~e ;:osti:m;ltes indndc tl:w e£"fetr tif lmp!agccm::nt snrv,i\'Hl, whit:h w;l!> eqimahld l(l be 

97.4% !from flct>.:hcr !990) (<>c hogehnk<:r. 5i1Jdic,, ofirnping,,mcm ;;urvivill ;~t Salc:m 

nudN<r p<1\<ier 11iant (l'SEO :2H06) and Calv<:rt CHfl'> nu~IN!r power phml. 0-lnmi!l !937) 

(ol1nd impingement wrviv:ll (<>r b:ngch-c1kcr to ~·:<<:(Cd ()•)'<">,, con!1:rming lllgh imping,clint'nt 

sun·1v:!l t<)r hogchoker. Neverthek,s.s._ ifimpingcm<:nt smvi;tal \YCHl 3ssnmed W be zcm, 

14 
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th;;o avcmg<:: <Uli1!J3l impingem'Cnt nwfla!ity wou!d be k~s ·than 03~1;., of th;c rivcrwl(k 

popul;>!t(m i{)~ YOY, and kss ihan 0.2~_.;, nf lhe r1v<:r.vi<k popui:Hion thr all ~j;"S 

.;;omhirH.:d. 

Th~ iW<:ragc :mnml entrainment nf hng<.:li.<lket, cxprcse>..:.d in tcnm ,)f the 

c·quiv>.~lcnt nUin!l<.:r (~f ago.:-! l1oh. vvas .::;;!imatr;:d It> b;: 0. I 73['~.;, (:t 0.0?57~~·<} uf the 

avcraJ;!c ;wer,\filk abur1d.~n<::c of YOY h<:>gdwka (Iabk 4·l. It ~l:muld b~: noted that i:hc 

~n'C1"ilfW <lgt: of'{OY hogd1ok~T colle,:kd by the FSJ and BSS j_,, )"(Jtmg<:i· trmn age-l: ;lnd 

th.;;ret{.),··~, thee llV<i'mge '{())'' almnda;Ke i-;; 1mt dir~<.~tly cnmJ~nr~thlc ·tl'l the lll.H<',hcr ,,f 
c:qmvak:nt age·! Hsh (c(>mrutt:d L!sing ih~ USE I' A mct!md:t The cslinm\t::d numtH:r of 

.::q•Jivak~nt age-l fitili call b·;;.: ild_i~JStcd !<.) r¢'fJrc,;ent the equivalent mm<her of lhh in th<.:' 

midd.l;: ot" !he j~~...--~Hik (YOY) l.ifi:.·;;mgc by dividing the ¢~1im;!lcd Jmmb~r ,)f ¢quiva1~nt 

age-l fi~b by th~~ smvival fmctiml !i>r the period frorn th>? middk (1fthe .iu,·eni!e hlhmg.r: 

w l.h~ end of the juvenile lifc:>i.;J_g<::: 

Usmg thi~ ad.illstmcnt and thi:.~ )tw<:nik mo!t:c:lity !'lltc rqxmcJ by LSEPA (2006) fc•r 

htlgdmkcr (t\/;.,.<L~ 1 ):,. 1he avcrag•2 a.mma.l cmraum1crH los.~:::s '-'~Pf,,sscd in term~ <>f the 

nu:mbc.T of cquiYal:::lll YOY hogd10kcr \YGl!ld be 7,271. Th&t i~ ,:qtliV;J.tem ttl il~5'~·;, nf 

th:;,: av;mtg.;; fi"''I>Yid:;: ah;mtbn<.•<: ,,.f YOY ht)gc:hokcr. 

Th<~ tiverwidc ;Jbunol;~nn! eqitna!t!'< u;;~d in th;;; anMyo;i~ tilr llog,dwkc-r cls~unw 

IOO'h> g;;.;w ~J1ki:::ndc;; fi:lr 1he FJS :lnd BSS s;llltphng £<::a1.~. HilW<:vcr, ~~is likdy !hat lh::: 

~<.~(<r dfici~~IJCit;; :m: snb:>tanti;tliy ks~ 11l~il I MY% l;:~r hogdwkN h .. :,:aw.;e tht> g.:&t rypes 

u:;ed in the FJS a.nd BSS were no1 seli:"<:!c{i 10 collect bmiilnl dwdhng ttu fi"h. ThC' 

;~s:surHptimJ ol· WO"-;, gear d!i-ci~n~.:y i11 likd_\' !(J t·anse the ~"!imat~;.'!;; llf irnping~mcm 

nmrm1ity c1llti ~~ftt.minmcm, c:-;prcssd <1:> a p~Jr(.'cntag<: ~,f r<v;;:rwid;;. ~JJundm1,;c, t~> be 

biased high. AIMJ, d1c cn.tra.innwm il1>.S "'stimaws d<) n.i)\ w:~mml Jhr pm:~iblc :::niminm;.:nt: 

S<lr\·iY:>L -,vhidl h:;~s bt:<:n <k>etlmcnt<:<l with field e.xp<:rim.cut> at T11dwn f>o:w lix scv:;:ml 

NUREG-1437, Supplement 38 A-588 

40-vvvvv-AE 
contd. 

December 2010 

OAGI0001367C 00135 



1 

December 2010 

fc;r bhdhh, !he <Fer:•ge annt}o•l rmpi11gem~n!. nwnality (jf 'l(}\' fish WilS 

cstimHted to tm hodwc~n fi.OI34"-';; aml 0.0142').~ (der<mding on whid1 stock a.ss<l'''illlent 

m•.xk:l W<1S u::-:cd) ,)ft!i~ t1Y:::mg.c popuhll:iml <1\)<•ml.<m<:<:: of ag~~~o bltt<.~fi>h, {l1~.blc 5). Th~:: 

~wer:tge :mnttal irnphlg<:.~ITl>?l•t !l1ort~!lily .or· YOY and <1J=:e-1 b!u.;fi~h t:omhincd w~s 

;::~timat<.~d !<.) be bd\I·'<O<On (Hlfl/8~-·~, ;md 0.(10Sfl% (d-:;p:::mling ()il whkh :;HKk <iol'cssrn:::nl 

modd w>•-~ used) <>fthc com::::>poncling t:oa:;twi.tk pc,pu!3linn almml<m<::c. 

Th<; COitstw.id.;.~ popul.a!ion c~timate;; fi·Nn NF!FSC (2{}06) r~present th.: ;lbtmd.ann~ 

(Jf! J;mllary I" ofeath yeat, tvh.ith i~ the end l1flhcperim! ofYOY imping~mem ;md tlw 

end of the period of y~<lding U1gc- q impingt:mcnt (has..:d (>tl !he <:mJvc~1!km u;;~d by 

1ndi~m i>ninl f(Jr ~~::;igmng ag<:s to li.sh), Tl:!er·don~, tht:s>=: comparisons nf impingcm<:nt 

n<<.'lri;;tlily w C(>a~t·wid.: pc;pu.l<~tk"J ab,ln<:kmc~' likdy ~;vcrcs!imatc the pcn::~nt~),W> !osi. du~' 

Hl impingem~'nt 

liw ;n·crag<' ;wm•<tl )!Bp•ng<.~rm:rtl mortdity o( )'(}):' b!udi>h w;~s <.~~(irm:H<;d t{> b..; 

between 0.1 (}53% and 0.1508~ .. ·;, (depending 1)11 whkh >toGk asscs;;m~·nt modd '<<:::!$ B'icd) 

<>f th,, o~'>'t:I-:Jg~: mmuod i:i~hit~g ttwtt3lily ilf YOY bhJdi~ll (Table 6·1. fo( YOY <md <•g~;.'· J 

bhwfi~h combim~d, tht' :owmge anm;.al impi11gcwr~n1 mortality was estin1atci1 w lx­

hd\NC\~!l 0/!470% ;md 0 049W>·;, (dq1cn<:hng. on whkh si.odo~ as.r;c~~mcni modd w;l~ Lt&l;)t\) 

of the ~<<:tcmgc annual Jbhing mmtality nf YOY <md ag~-l hltwthh, 

F•.;r bl>ldish, r.hc <'~tio-rwr.,~<J ~1muai <~'''-T<~gr: nl~mbq· ~ntr;~incd, c.\pr::<S$<::d ln ICnl)$ 

of <~Wtiv<~knt aw~-1 tbh, was 0 .0!. f:kc.ml~il !lm cstttml1c W<t> <lh:nn!>! :wro. i! t.V:ls !l<)t 

f<)rm;,tl!y (<)rnp•Jrnl W c<,m~twi<lc P'-'P~'la•J(lll Bbl~-l<tk<nc(:' r:·~!.im;H<.~>. 

The imJYin~t!ilB[ll nmrta'lii.y ilf 50%, fi)r Nw:lfi>;h !H>ed i11 i.bb; :m;llyj;is \<~<B> ha8<Xl ml 

!G$\lU<i fwm •m tmpit1g(rw;nl .~ut:dv;d :>tudy C(>n,.h!O::K'd ;Jl Calvl:ft Cliff\ nud<::~t p<.w>~.r 

plant {Hmv,J!l I9P). Tim! sttHly r:::pon;:.d ;:.>;amining 14 blw::tisfl, 12 (>f which StJ!Vt\'t'J 

in1pingcmcn1 <:>n trav<.~ling SC<'-"-'ll' widJ. ~~ fi>h n:;'tmn sy$t;;m. lfth(:' impt(!g,,n·,::w $·urvi,:;~l 

rate fur hludi>h we·r,~ ;l.%llmtd rn be zero, il10 cslinmies r>f impingNnent m~m:tiiry W{oUid 

double. Sp;:,cificall.,, thr;? ~'>tim.al\Xl ::1\·cri:l)..;C <l.•llH!il! impingcnwnl 11'l<)fl.illity or YOY lhh 

16 

Appendix A 

40-vvvvv-AE 
contd. 

A-589 NUREG-1437, Supplement 38 

OAGI0001367C 00136 



1 

Appendix A 

wo>1id incn.:m~ to ~<hm1 0.028% of 1hc l!Vilntgll ptlpula!wu abundam;;;; of ag,; .. () b!nct1sh; 

<md !he c,;tmmtcd a~· .. ~rag<' mmual impingcmr:BI mt)rtality nf YOY and agl'·l hludi:;h 

l:lH!itlia;;:d <n)uid 1nuca:;t: w about 0Jl16'; .. i, of the ;:(;m:sporaling coastw·id~ [mpuhttion 

ahtmdm1cc. Ag<lin a;;>mning ~:<TO irnping<:mcnt :Survival for biucfi>.h, the ,;;tinwkd 

av~rag::: <mnuul lmpingc1ncnt morialily nf YT>Y blw:!hh would incr.:u~>: ro bci.wN'!tl 1.!.2''4, 

cutd 0.::1% {<kpcnding N'l whidl ~tock lt~scsstncnr m<)dcl was U<;t:d) •.rf tho::: :1vcmge ammal 

fishing HR'rHllity <.xf ''t'OY bludi~h; •md tho: ..:stmmt>!d trv>:.ntg.: <mrw~l imping;:ment 

m.(lrta\ity for \'OY and Hgt'"l bhJcf!:;h <:mnbined wimld mcrcMc l<l Hl'i<)Ul 0. W '!';, t)f thc­

avcrag<: m1mllll li:;h.ing mm:tality ;_)!'YOY ;md ag<.:c·l bll.ldislL 

('oellwn,. W.Gc J977. Sampl1n),ll(:dH1iq;lt:::.< Urd Ed.). John \Viky & S.ms, NY 42S p. 

EA Engin<:cring, Science, and Tcdmolog:y. 1991. !91N Year Class Rcp<xl iilr !he Htulmn 
Rln:r estuary nwni[(~ring program Pn:;p.mxl (o·r Con:;o!·idai.cd Edi~<)ll Company of 
N~v: YMk, Inc. 

I!<Jtwil;,,, R.J. ! 9$7. lmpingt·n,enl s~uJks. ln; O.t'<:k. K.L (Ed.), Et;ologie<~l '~ndil::~> in 
1hc middle fll<~d:t ofCh~$\\{1<lrs~:e Bay. Srringef-Vt!thg, Berlin. pp. 254-2N>. 

Kcndall, M. ~nd A. Sm~n .WI!. Tbe 3.th-i11K;cd theory ufstatb~cs; \\llume 1 
di~!ritn.:don the<1ry {4th EJJ. !\l;lc\ .. fi1bil f'L1blishl11g Co., NY. 472 pc .. 

NEFSC. 2006. 4 ht Nonh~a~t Rcgiml.:ll Stt:><:k Al'5C%1t1Cn1 \V<>rbiHrp i:l1 sr. SA w·t 4l::;t 
SA\.\'' H>ses;;m(;fll rt:p<>rL U.S. Dq.>. Commer., l"iorlhNISI Fish Sci. C'IJl. l·hf Due 
tlS"H; 2.';7 ~~- /'IV<lil;lbk from: National1vi;Jri1le Fished<.:'~ ,<:Jc:rvlcc, 166 \Vater 
Str<:ct, W(,och Hok. 1\AA H254}· l 026 

.PSEG 1006. Siilem NJPDES Permit Renewal i\.pplicatiun NJT'DES Permit No. 
NJO{l():)(;n l't:bn:mry, 20(16, 

.R1ch:r, \'\J,L l975. Corn!JDWtiml zmd i11terpn~l~tinn ()f o~>J.log1c<:l slaiJ:>tii.::> of !bh 
;-wpul;.Hio)M. HdL fi~h. Res. l~oard Cm1. 191: )82 p. 

LSEP/1.. 2006. Rcgiomd Henelils Am1lye;i;; for t!K>: final Seeti<)n 316lbi l'h;>::.c Ill 
Ex) sling F~c:ilitic:; Rtlk. U.S. Env!nmrn~n!~l Pl"t)lccli<m Agctlcy Orfic" of Water 
(4.Hi.H) 1.20CJ Pcrln·;y!v;o;.ia .1\wnm::, N\V \Va~hilW()i"i, DC .~0460 EP/'1·821-R· 
04 .(JiJ7' June 2 {)(1(), 
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T:lblt 1 .. Bhmllsh j)(lpulation abumhmee c~timat:cs for .kmnary l of tad! ycat {in l 0()0':;) 
lr(ifll NEFSC l)U06}. 

r································ ..........•.... AllAl'T model " 1 ,.\S.A.P l11fld~l j·1 ' 

' Y•~ar . . -~.----··················· ························-········---------------··········· 

~--····························-~r··········-~~-=:~: ......... J Agd Agt:-11 ··-+ Agel t 1982 SU 7i 44.,730 6]JS! ! :50.364 
:·· · • I -----······;··:;··.~·· ·--·---·-··········~···;·~~:;--· ...... ;·;~;;·"""""""""";::71·:·· 
: !'li{l, : 4).>1_ .. 1,..,(,, 4<>,.,.:.); 4), .. U 
~ Ji~;J:::::::~::::r:=:~:·····(;;j:qi;j"" ................... 3~:3ii" ---------=5i9i}i""j _______ ... ii:&i ~ .. 
~ 1%5 ~ 36,564 43,45S 11,07<) i :!9,437 
:·-----------i·9-s-&·----------y-----------i~:1·2-~-- -----------------~2; 1 19· ··················"J:i:2":3:s·r ················n::?ii 
.. ~ ............... ~~~....., . . ........•......... ~·····························~·+·······················>-········ L .. \HE __________ , _________________ p.:n ~ _ """""""""!,L~_zg l6Ass ! l&,4s5 
~ !988 ! J2.96S 16.281 22,043! 1l5fd 
:O••••n•••••••••••••••----------·•---------------------••••••••••• -'-'-'---'--'-"-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' "-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'}-'-'-'-'-"-'~-'-'-'-"-"-"·"·"·"·"·"·"·"·"·"·"·"·"·"·"·"·"-"-

~ !9l?9 ! 45.852 25.451 50,783 i !5.!'29 

t~~~~~~~~~j_2~i5L~~~~~~~ . .. . .. lt~~:t--~~::::~:~:ii1i:?: .::=:::::::::::::·2~i);1:i··1·· --~~~,?.?..~ .. : 
\ l l from Table 20, NEfSC (2006) 
(2) fhlm T <lhlc 24, Nf.:I'SC 120HI:i) 
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pjri;s·t~gc -~······A \-~-;:~g;_;-"'"····). '""f··ag~:-~r·····;\\·(:;:~,ge -T Aptm)~i~n:tte"T ,\pp;:;;\-imate-1 
Amn1.al Allnual I .A1mual ·! LU\H'' 95% ' tJ ppt.>r <l5"!., 

1 
' Wn:n>ndt> ltmping"ment . Jmpln~cm<'nt: ContldcllN' l C;mfidencc ~-

Abundance .\lorl.alit}' ! Mortality as j Limil for ~ Umil for 
tStandlml {Stundanl I l'er~eutagc !' /\n•ragc ~ -·\v«:rag~· 
l~nor in En·m· in ;,f Rh·el'\\ldt' AniHl:ll ! Annual : 

I';H'Nithese") Parenllwse~) ~- Abundance [ t.mping.:m. ~::nt ~ h.nping~.mcn.t I 
! Mortalih· 11s ' i\·lortalHY as 

[ ! f'ercent~ge J p.,~rrent;gc ~-
: . i ofRi~crwid-e ! of RlnrwMc 

k.m-~k .. ,.,+,;;;;.~~-L;~:;~ 
hr·c:i~; ami j-~:-;~~~;5~~-+-1 . ~-~~~; -~~~--·~;i:(}(i48';-~- ··-1· .. ·--i-i.ij(i~i-~~;~-.. ·1·------i)"f.ii)s(;r.;;_----1 
L~'_t_:~~~t .. ________ .... G.~-~~i~21t _____ L_ _________ n_EL ............... ----·--~-~--L---. : ·--·~ 
(Ba~t'cl m~ d:Ji:a fr<;m i9l:\(J .. J9S9) 

riir~~-i~-g;·r·····~~~~~::f·----1·-··- i~:.~~=~····--1·-------i:~::·~f~l··;~~~:::i;~~~e-:t~:;:l~~~t:c~ 

1

. ~ Riwr\\ide ~ Enlndnment f:ntr:1inment ~- t'uniidence Cot~fhlen~:e 
~ Abum:1am:~ Expre>sed i1t I (E(liJin'llcnt Umlt for Limit lol' 

, 1 (Std, t:rn~r) I Ttnns of : o\g~l Fis!t) _ :\wrage ;\.vemge 

!
I : Equi.\:ll~nt : . . a~ . ~ Aunual A:ru1ual 

~ Age-l. Fish I rertentltj;!J' I F:ntuinmt•nl Entrainnwnt 
' 1,',,_ (Sid, Error) ~: (>r Rhcrwidt- : (E(tuival~nt (li:q"h·alt,nl. 

Ahnndatlte Ag('-t Fish,) Age-l Fish) 

1

·, a:s :~s 
i Pern,ntage P1!ncentagc 

i : ~ of Rh·(!n~i<le of JUq•t·wide 

l, ~ ' i l. .'\l:mm!anee Abundance [ 
. ·• I . 

~-----------------~-------~-----------l.-----------~--------------:•--------------·-·-·---~~·-v~~~ ---·-·-·-v~~~~~~--~~~':'-~~---.i.-~-----•-~------v--·---~~----4 
: YOY ! 1 J?! (147 I 7 )i'>J : (1 I'~'H".: ~ 1}0974''..- . 1) 74~W'~ i l " ~ ;24~is5) ~~~~)~) ' .. ·· . ~ .... L ... · '" , - ·.. ·' · 
(Bast~d on •,Llta !hm1 198 L. 1983- t9117) 
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1-iir;t3g~--~,~---;i~:::~f------~~~;i~:::;~------r----:i:;~.-;.:;.!~-------r-;~~~;;;-~~~ic--,--,~;;t~:;'~~~~e--l , C.'u·a·. s.!:wide j lm·p·il.lgl:"me ... tit lmpln-g(.~men.t I (:onfk.tkm::c l Confi.dc.llcc ! 

I. · Ahu~dantt~ Morfa!Uy M(lrtaUty II.~ : Limit fm: ! Umii for j 
. (NEl'.SC (St~mbrd l~cn:enta~c I ,\\'t:t:tge i Awr:1g<~ ! 
I Stuck j Error in nfCoa~twide Annual i Annual i 

1

.. I Asse-.smcnt l'a:renlht'S'-"S) Abu:nd:uH'(~ i ln1.p1ng<:nlen. I : l.mplugcment j 
:\-lm:lel) , I Morl.a!ity ll'> i Mu.rta!i.ty as j 

1 1 Percent;.~gc l l'en't~ntngc j I r· I of Coastwide i (If Culistwidc I 
, Abundance 1 Abundance i 

fYcSy"'---'1. 1l~ 4 -;6 {>nn : " Po ----. -iiX~'34···.;;··r·-----i}-t)i1.7'::;~. --+-------.t1:oi_5_i·;;.;,;·--1 
,~------~- ~:j .~b,<~x~) ~-------__j}~L, . . ~~-,~-.. ~-- : . . 1 

! Wf'( : 3!(279. 75o L 5.4ill il.OJ42%· ; O.(H24'>~ i (UJ 159%, 1 

I \'t));·;;;·,·~d 7i'i:~·;..;:~;;}-···--l . ···-----~~~f(i······· -------i1:iii;7i-i;;~;----~---------ii:i'iif;iE-- -t--------i}- fiiiN~~,,-~;----j 
ftf:y' ;;;<thi:1Jlt~Ji r fii~ ----.:,;;~lOiiDii};;; I mO:Oii~ l 
, .:w~ _ _l __ ,_.j ________ LAS:\r~~ ~--······· .. Q:!-_~L .. ~· -~-- -~~~~~--' I 
(B;~S~d (\11 data from 19~: 2 -l989'l 

1 
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Table 6. H!uefi:;;h impingem<:nt mortality in compar'ison w coa~l.~vidr: fishing mor1ality. 

A~·cr:~ge 

Annu.al 
C&astwidc 
Landing~ 
(NEFSC 

Stttck 

l A"·cntge Ave.ragt: i Approxim~lt~ [ Appruxim.ate i 
l An1mal : Annual ! Lower 95°/., · lfpper 95% · 
l Impingemmt ! Impingement ! Cunfidenc.c Confidence 
l Morta!it~' i Mortality as i Liluit for Limit for 
j (Standal·d ! Pcrt-i.mt:tge ! A\·erag!l Average 
! Error iu f fJfCoasN·ide i Annual Annua* . 

.'\~~essmcm . Parentlws~>;;.) : Landings ! Impingement l.n1pingcnu:nt i 
Model} i Mortality :as Mort~ lit\· :u i 

i l'ercentage Perceut~ge l 
~': of Coustwtde uf Coash1-'idc l,,,_ 

La11d:ings Landil1gs 

~-~:~n- ---~~i~~~~~---·····L .......... f,}~~~---~~-:l:::::::::z~~~-~:i3:~----L"_:_:":)~-~9i~i~-~----;·--------oJi-s4~~i.-----~ 
I 

YOY 3,597,5156 5.42:6 : O.!SQR.•;,;, ! 0.!.120% I fL!6\.i6~'Q i 
r-:::-~:----:-·+~..l:('-CASAP) . (345) . . : I 

I
YOV and ! l,6..J4~52S ··1--SA?O j O.M7t}% (j""(},'fii~i;----:--------·ii:o·sjg~.{; .... j 

¢-~~~and ]:·;~~~~:;,~ ~~:~ I ~ ..... ii:o4.9s~~ .... ,~---······o:ci4.~6~.:,;····r········o·_-iiss9";i;····l 
--~-g~ .. L ______ [ .. J:\§_,~.n .................. ..f}~~L .... L........ . i I 
(Based on dm.:':l fmm 1982-1989) 

21. 
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Statt>mt'nt by Fred llnd.mo 
Pub<lk !\feeling on Nuekm· Rcgul.at.ory Cmtlllti~sitm' . .; UKIS f(lr Indian Point: 

Fd>ruary 12, 200') 

Btl CKGROUND.· 

Lblnsc RenewaL On hcha!f of Entergy,. I app:reci.alt'. the opportunity lo make !his brief 

• I would like to acknowledge the dedicated work ofthc NBdcm· Regulawry 

Commi&$i0n (or NRC\ Staff in preparing the draft Supplemental 

40-wwwww-GE/LR 

pmces~. 

what NRC .SI•ltl have ch;:rm.:tcrized ;1~ nn!y [QUOTE! "SJ\.'IALL"" ]END 
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juMice .. 

r~i1ected in it8 ~ubsramial (:ontribntion lo reducing tile ,c.erious and 

rect.~ived the EPA'~ Clinmtc Pmtet:tmn Aw::~rd ;;nd is om: or thiny entilte~ 

H-'L't)gniz:cd by EPA for <:>U!standing ciJ~ws to protect the earth'>< dimate:. 

• Howeve.r. we disagree with some of the underlying ;ma!y);es m the DE IS. 

(I. i imping~~rn"nt and enlraitHn<~nt, {2) ihemml ~hock, ami Pl !ht 

mi!;gmion altcmativc involving dost~d cyde t~ooling, including the DElS 

• We will be suhmilting limely 'll··riuer; c{)mmcnt:; to the NRC but let me-

NUREG-1437, Supplement 38 A-596 

40-wwwww-GE/LR 
contd. 
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1 

ongoing mitiatives tH comprchenstv·dy monitor aquatic condition.> over 

40-aaaaaa-AE 

• NYSDEC Staff has tc~tlfled that this dm;lse!. ~·the information compiled 

by Entergy cl!ld the (IWllCI'S or Bowline and Rn$Cton Sta!iWJS (aJ tim 

phmet." {END QUOTE] 

to rev:ew thh inf!)rnK>tion in dndting the. DE IS, given !he KO[JC of the 

2 
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inflwmm rml avnilaill.e. it Is har<!ly surprising that some of the cond~.<s~ons 

Utld are therdom tn error . 

.:omnmnh) into the final EIS. 

o ln Ch~1pter 4. the DEIS -:<)ndudes th:lt implngem~nt and 

mmainrmo.m during tbe license r:2mewal period may have a 

!QUOTE] "LARGE" I_ END QUOTE] !mp<K! Oil th<:: Bh.1cf1~h 

~)pemtiml_ In fa~t. no re_g:ulaior h;l.s idemified H concem with 

Blm::fbh as a result Bf IPEC operation .. 

D Ch<tpicr 2 of ;he DEIS ~~~cognizc::s [AND I QUOTE) "BJuefi~ll have 

!h:::. I-!uthon Rl>Tr. which illdmk Roscton Units 1 <llld 2, W1 ami 

lPJ, nr H(>Wiinc Umt~ I and 2. Juvenile bclud'tsh may b~ U!lpingcd, 

40-aaaaaa-AE 
contd. 
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butl:h~ nmnotlrs arc estlmutcd to he rdutivdy ~mail." lEND OF 

QUOTE] tu othc.r words, l.he DE IS ucknowicdge:-; thatlPEC tioes 

n<>l cnlr<iin or impinge Biuehsh i11 any meanlng.ftlllltlmhers. It 

finding. 

''SMALL" in th~ fina! EIS. 

o l would lib: to ptvvide :J $CC1.11ld exaf'llple :Js to why Ill~' DEIS 

reqllirt~ <1 >.(!.comlluok. Nmndy. in <HJ<:1thcr error. the DE!S igm)rts 

fisb inlpncb, by ~mly rmldly noting ~ucil actitm~. 
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retrofit); !:S mo1·e 1lun S HIO million ln tod.ay\ dolbr<:.. 

m(mitming pl~rn to dimlnate hmher impingement monitNing that 

h~nefit that c:ould h<:: gained by conti!luing l(l monitor. 

<) Yet. dexpite thi>. hi~l:ory ;lnd contnlry to thm NYSDEC 

dder;ninution, tlK' DEIS suggt'St> bll.t'i"f\Y continue irnpingemenl 

monlwrlng- the vcr;' samp!lng th;:i kill> fi>h. DEIS, p. 4-21. 

and th;lllrnpingcmcnt .~hould be. da~;;ificd. in ihe final SE!S. as a 

''SMALL" impact. 

TliERl-.fAL IMP.4CTS: 

MODERATE'' !END QUOTE). 
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which !iimply cannnt exist lH nature, 

40-bbbbbb-AE 
contd. 

NYSDEC's S!aff's po~ilim1 regarding what it <:ldl~ its [AND I QUOTE] 

40-cccccc-AE 

• Simply put. the NYSDEC Staff has not. de<ermincd- ~w<:Jn on }I tcmatlve 

Indian r•oint 

repm1 (wnnng mhers). NYSDEC Staff mu:;r th<:n re-issue or re;,·isc !heir 
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unknown <<l tt1is time. Therefore, any fmal d!::!Cmlinatkm a~ ltl tile 

• For the;;e reason<;. lhe DE IS i.~ aot cmTtX:t ln assnmi:ng, or :;.ugge:<.ting, th:Jt 

at or appropriate for !he Smtion~. 

assumption;;. 

hKlepcmknt System Opcrat<H, tile authority chargt'll with 

City, \1/e:stchestt~r Cmni.y. and Long Island ;wd .>ou!h of 

more power from being sent souliJ during periods •>f peak demtmd. 

Indian Poiru aho pn>d11cc:; tile !owe~t C(!>t power in tli.: ;;rea. Tim~, 
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" Wt: wonld like h) rdwrwc om: lhanks I'm the (kdic<ucd dTofts of the NRC 

S!aff and w aH thost: paHit.jpm.mg here. 

• \Vr:, kmk forwwrd to 'iubmiuing written commenlS ami '''Or king 
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5} 5 A~},:f~·,rd, :S.l:f!~~;.;;· 
·Vd"t{{~r .. \'o·~· 'hn·{, J0Si:r2 

Ch;t.:fc)rR~il:.::.n~2k:ng. D~rt-t~i·v·(:~: w:-d F:di:r.~n~): r~.r::t::\_:-~ 
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1 MR. DAVIS: Thank you for the opportunity to address 

2 you this afternoon. My name is Darwin Davis. I'm proud to 

3 represent the Greater Harlem Chamber of Commerce and our 

4 president Lloyd Williams. We've been in operation for the last 

5 110 years. While the Indian Point Energy Center and Entergy may 

6 not directly be in my backyard, the effects of Indian Point have 

7 a dramatic impact on it. For that and a host of other reasons, 

8 I am here in support of Entergy's request an application for 

9 Indian Point's re-licensing. First you should know that Indian 

10 Point provides up to 30% of the energy in New York City, where I 

11 and 2000 of our Chamber members reside. This is electricity 

12 that directly powers our subways, our schools, our hospitals, 

13 our homes and our businesses. Secondly, while the business 

14 climate in Harlem has certainly improved over the last decade, 

15 the fact of matter is that businesses within our region and the 

16 working families who operate them would be severely impacted by 

17 the loss of Indian Point's reliable low-cost electricity. 

18 Higher utility rates and interrupted service will only move my 

19 community further into economic tsunami engulfing much of the 

20 nat ion. 

21 Thirdly, Indian Point's environmental benefits are 

22 crucial to my community's quality of life. The asthma point 

23 already been raised, I won't add it to the debate. Fourth, 

24 energy has proven itself to be a good corporate citizen. It 
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1 seeks collaboration with nonprofit organizations in the service 

2 areas of its facilities and the relationship it has with the 

3 Chamber and has had with the New York Urban League when I was 

4 its CEO. Communities like Harlem need affordable, reliable and 

5 clean sources of energy, which enhance our quality of life. 

6 Indian Point does just that. 

7 licensing renewal. Thank you. 

8 

9 
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D;lrwin M. Davis 
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My name is Jill Davis. and I am the Director of the 
Hendrick Hudson Free Library, which for over 70 years, 
has supported- and continues to support- the needs of 
residents in the Hendrick Hudson School District 

Henry Ward Beecher once said! "A library is not a luxury t 
but one of the necessities of life.'' Beecher understood the 
lifeblood a library provides to a community - especially 
smaller communities - where the library stands as the 
repository of local history and knowledge, a cultural 
center, a meeting place. and a symbol of the local 
community•s vitality as a suitable location for raising a 
family. The Hendrick Hudson Free Library is all of these 
things and more. 

Without the annual voting support of the residents, the 
l.ibrary would suffer greatly; however, also of significant 
importance is the generous support we receive from 
businesses throughout the area. One such major 
supporter is Entergy. 

Entergy and its employees are an integral part of this, 
community, many are area homeowners; their children 
attend the schools in the Hendrick Hudson School District 
and use the library for their academic enrichment as well 
as for their reading pleasure. 

Being the main contributor to our Cultural Enrichment 
Fund. has allowed our library to provide the community 
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with additional programs, events and concerts that our 
budget alone could not support They are one funder of 
"Step Up For Literacy" our pre-school literacy program that 
supports parents and children in our community who are 
English Language learner's to better prepare them for a 
lifetime of learning. We are also in the beginning stages of 
a joint venture which will provide the latest technology, 
"Go Library" a book vending machine, to be placed in a 
high traffic area in the community, allowing library services 
to reach the portion of our community that is on the go and 
finds it hard to visit the physical library building. 

As you· can see Entergy is a valuable supporter of the 
library, as well as the community we serve, and without it, 
there would be a significant loss of support 

Thank you. 

43-a-SE/SO 
contd. 
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1 REV. DEGRAFF: Good afternoon. My name is Rev. Jacques Degraff. 

2 I'm second vice-president of the 100 Black Men. We're an 

3 organization that was founded in 1963 to fight for issues of 

4 justice on behalf of our community. The symbol on my pin 

5 indicates an open door, open to opportunities for our community. 

6 We operate under several principles, the principles of 

7 education, economic opportunities and health-care. It is 

8 because of these three pillars that our organization has been 

9 driven here today, because the values are being threatened by 

10 this discussion and it's implicit, leaving us out of to many of 

11 these discussions. 

12 The debate over the Indian Point Energy Center has 

13 waged on without participation from New York's diverse 

14 communities of color. For to long, our communities have been 

15 relegated to the sidelines as energy policy was made in our 

16 name, but without our input. A small vocal minority has 

17 received the disproportionate level of attention, while the 

18 benefits to a larger yet silent majority have not been properly 

19 considered. Today, New York's communities of color, from Harlem 

20 to Bushwick, from the Bronx to South Jamaica, are here to end 

21 this disturbing trend and to say in one unified voice that no 

22 decision on the continued operation of Indian Point can be made 

23 without substantial contributions from all the communities the 

24 power-plant serves. As an organization devoted to increasing 
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1 public awareness of health issues which affect our community, we 

2 are all too familiar with the impact asthma has on our children. 

3 The asthma rate in Harlem is four times the national average 

4 with one in four children suffering from serious life altering 

5 disease. Nearly one third of New York City children with asthma 

6 reside in the Bronx, with neighborhoods like Hunts Point and 

7 Mount Haven having among the highest rates of asthma in the 

8 country. 

9 Asthma is now the leading cause of emergency room 

10 visits for our children and missed school days with children in 

11 New York City's poorest neighborhoods. The air quality of New 

12 York City's poor neighborhoods already stands in violation of 

13 federal law and to often it is in our communities that the 

14 alternatives to nuclear power, dirty fossil fuel polluting power 

15 plants are constructed. Some of these plants are constructed 

16 without environmental impact statements and leave our 

17 neighborhoods literally suffocating while wealthier, more 

18 affluent communities breathe freely. It's as if those who cried 

19 not in my backyard when it comes to Indian Point, failed to 

20 realize that there are nearby communities with no backyards 

21 left. Our community recognizes that the Indian Point Energy 

22 Center avoids millions of tons of pollution every year, while 

23 providing us with over 2000 Mw of electricity for our schools, 

24 mass transit, hospitals and government institutions. We 
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1 recognize that without Indian Point, we can expect a drastic 

2 spike in the cost of electricity. Coupling the increased 

3 electric bills with the diminished economic opportunity our 

4 community already faces is the real disaster waiting to happen. 

5 We owe it to our children and to our grandchildren to 

6 conduct this debate on Indian Point in a responsible manner. We 

7 must move past the scare tactics and the old attacks of the past 

8 and strive towards a debate that will set the proper course for 

9 New York's clean energy future. We must travel this course 

10 together as a single group of concerned and conscientious 

11 citizens for it is only together that we can strike the balance 

12 necessary to ensure the health and safety of all God's 

13 creatures. I thank you for allowing me the time to add our 

14 concerns to this community debate. We are hopeful that any 

15 decision reached will ensure a continued supply of reliable, 

16 clean and affordable electricity for all New Yorkers. 

17 
18 

19 
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1 MR. DIGBY: Good evening. My name is Derry Digby, vice 

2 president of the African-American Environmental Association. 

3 The African-American Environmental Association is a nonprofit 

4 group. We are here today because we are very, very concerned 

5 about the issues dealing with the environmental community as it 

6 relates to environmental injustices. We are very pro-Indian 

7 Point. We are pro-Indian Point because we are believers, we 

8 were the first environmental organization in the United States 

9 to support nuclear energy. We support Indian Point because we 

10 believe that it deals with issues that we are all concerned 

11 about. They're clean energy is not a black thing or a white 

12 thing. It's a health thing. This is why we support the 20-year 

13 renewal of the Indian Point Nuclear Power Plant. AAEA 

14 specifically supports the Indian Point 2 and 3 nuclear power 

15 facilities because these facilities provide significant 

16 electrical capacity to the State of New York with minimal human, 

17 animal, air, water and land impacts. I'm not here to demonize 

18 fossil fuel power plants because they have made our country what 

19 we are today for better or for worse. But I believe that the 

20 future of our country is in good clean nuclear power. That's 

21 why we're here today because we all believe in that. I hope we 

22 believe in the future of our country. AAEA agrees with the 

23 preliminary recommendation of the NRC staff. Environmental 

24 justice is defined by AAEA as the unfair treatment of all people 
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1 regardless of race or income with respect to environmental 

2 issues. AAEA is deeply concerned with any policy or measure 

3 that impacts the air quality of the communities where it is 

4 based or that affects the health of its members. 

5 We agree with the NRC conclusion in the GEIS on the 

6 environmental justice impacts if IP-2 and IP-3 are re-licensed 

7 for another 20 years, which states we totally disagree with the 

8 environmental justice conclusion that the overall environmental 

9 justice impact of construction and operating a closed-in cycle 

10 cooling system at the IP-2 and IP-3 sites are likely to be 

11 small. The environmental impacts would be devastating because 

12 we believe that Entergy would shut down the plant rather than 

13 build a cooling tower. That's why we believe that we need to 

14 renew this license. I thank you for the opportunity to present 

15 my views. Thank you very much. 

16 

17 
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·.;.;:~,r,.~~::. 'Nhif;~1 ::n nty w2y o~ thit"~k~H~ !~ (;.!: ~r:s.:vr;~p~~~-E! ptii'!:"L ~r\ 3::~· ~::;,p':-:t~t (~f bt>f:>i:rf;;B!.~. in t:j\ly cth0~ bu"3:n~$~~; 
t3H)l)OS<lt r\0 •:.Hl 1~ y,I¢L:ld EN8P ["\~~n~:di?rtl::~ :i:ppjir:.ctb.":r:. 

11 ·~~.c;.:io ~k:>o very .(}~h:':-0~::"> ~h.3.~ rno~t ~1!i th~ p.;.::opl-e ·,·vt~o sp:::.k~; f:1 f,p.v-r.;r .:..;{ t"-~:;~kx:rl:·~:!·:.(~ !"f.T)·:--J a pef~·:~n:::.i mo~0~SJ::-y 
J.r:t~~Jt{~\·--:-::. in ~h~; nngo:r.g of t:.~p~r~H:>A~s 

lh·~ t;R:,t;lihl";·od uf p:.*J~f:;~;~:;:~l ~=~rf:.;:;f :o pub~i::: ht:Zl~~h ~~~.j $-:.~fety h~~S.l')~~~~ (~Vet'.-Vh~!n:mg:y p!-.,..h··~·3n } 

rh-e Wf'!m·~ und~f~n-ou:w pi~c:.rs ~h~~! aF:~ ap~x=::~.=~-:-:tl:l :rr"!p-::r~sibiB ~o :rn::::-r:;tor, th~~ ~mpt:~:;~jb!e {:l}:f.h"]Ui.'~;o:• ptBn$. tl:e 
f;;;n~t~y dry.:.~~~'$~.::.: .. :;t~H~ tl"!·B 8XiHt55r~.-..:~· l~i' th(: h·r;r:·~bly ~:.);·de 'NJSte b::::lng g~:::·l·2.f'~){~d r:vi-fry dHJ v,:.:_:-~ol.~t !·b~~ :5~:g:~1~..:"j:G1 

iK~~inn. ?~ ~1'.~·~~ t'·: pt?P,~_r_~Y dispc:se_c·f lL.~}~n~Jln· t;~· e~tuuqh n;:~s::m ~·vrti~~;. •.g;tin~! rn_•;m~b-t:(r3 ,_::f trw N~';C ~<~ .,:,~<m1tY ta-
t~lf;; ~~ .. ~;,;{;:;;! (_;l";r~c::;$1Cn ~=\~~t m-~~ trXh~fi F·c·::rtt ~;"::·pi:'C;:'l.:t:t'):J- k;r tf:·r}ew::-}:: }l.!:~·-,~J~d b~ C:f':f'd8-d 

foyi~: f\IJr.:·Jr:<a:- \N<-1$-if: !~ b~~ad·i1~9 tJP ;:::r:::::•L:nd the 1t1.10ri-d -t:O'.i'f.·f·/ ,J,:_~-~< ;_!n~d n(J ~x~dy k~v..:\ .. ".,.':~ 't..:rbS~~- to dr~ .... v~th it Th~~~ ;£; u } 
f~9at"~Y ~ht~~ ·to({; q::\."~ tc our ·~::~l:~it<::n: &nd our !~ra:~!·J·-.~~l~;f~f er: v1~H) ert: g;,.1i:-1g tr:~ h.r~· .. m r;-;-no~~gt! t·::• d-eZ!: Vl1t~). 1 h:)p~ 
~}·1;:;~ e·at}1 ~~1f \"(J~J . ._,..,1h0 l"'~v~ b·~.:;:r: e-n~rt~s.~;z<.i )_.' ... ~th the~ :eo;;po~1:~:bH!::y of !!,"K:kin~~ o:;~ for~::: uj !1Un)anlty untiiZrst:md 
tht: :IY:p(:(!:ZUtf;t_: ·~~f 1ht?; ~{J~sk t~Et:i !1~~s i')~~;.n p1.~~ b-efo:r;;· you. 

5 
6 

7 

47-a-SF 

47-b-LE/ 
EP/SF 

47-c-RW 

NUREG-1437, Supplement 38 A-616 December 2010 

OAGI0001367C_00163 



Appendix A 

1 MAYOR DONAHUE: Okay, thank you. As Mayor of Buchanan, I have 

2 had the distinct honor of representing the more than 2000 

3 residents of the village of Buchanan before the Nuclear 

4 Regulatory Commission. I take this role very seriously as 

5 Buchanan is the home to the twin nuclear reactors now known as 

6 Indian Point Energy Center under its current owner and operator 

7 Entergy. Buchanan has thrived as a community in the shadow of 

8 these plants, but never shirked away from its responsibility in 

9 ensuring the operator of Indian Point ran these plants in a 

10 manner that preserved the health and welfare of area residents. 

11 The Village of Buchanan grew side-by-side with the construction 

12 of the site as has our appreciation for Entergy's dedication to 

13 running these plants well and remaining an involved community 

14 partner. Indian Point is responsible for providing 

15 approximately 37% of Buchanan's total operating budget as well 

16 as provide substantial financial support to the nearby Hendrick 

17 Hudson High School District attended by many of Buchanan's 

18 children. In addition, Entergy has invested in local 

19 infrastructure, provided critical funding to the library system 

20 and even paid for the lighting system at the high school so 

21 residents could enjoy football games at night. Entergy has 

22 been an outstanding corporate citizen at a time when other 

23 corporations are either fleeing the region or significantly 

24 cutting back on their corporate philanthropy. 
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1 Most important, Entergy employees are involved in the 

2 community, donating hundreds of hours in volunteering their 

3 time. Everything from sitting on a local committee to 

4 supporting our great St. Patrick's Day parade. They are here. 

5 They are involved. They are part of our community. Since the 

6 Indian Point opened in the early 1970s, Buchanan residents have 

7 seen Indian Point host its share of dignitaries and detractors, 

8 politicians and pundits, friends and foes especially after 9/11. 

9 The people in opposition to the Indian Point will always be in 

10 opposition to nuclear power. I cannot change their opinion and 

11 neither can you. These critics will never see what so many 

12 others see, that Indian Point provides 2000 Mw of clean, 

13 affordable and reliable electricity. These plants are 

14 absolutely vital to regional community. Our local economy is 

15 struggling under the weight of the latest recession. Yet, 

16 you're hearing from some individuals today, who, without thought 

17 of even a short-term consequences of their actions want to shut 

18 down this site plant. I have seen opponents take some 

19 outrageous actions, yet your arguments are always the same. In 

20 good economic times or bad, before 9/11 or after 9/11, certainly 

21 the NRC knows them all by heart. They will say the plants are 

22 unsafe. The plants are unsecured and would add easily replaced 

23 nonsense. And other times study and study, the opposite has 

24 been shown to be true and these opponents proven wrong. 
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1 MR. RAKOVAN: Sir, if you could please finish. 

2 MAYOR DONOVAN: Yeah, one more second. Entergy has 

3 proven itself as reliable operator. They have invested hundreds 

4 of millions of dollars in Indian Point. When problems have 

5 arisen, they have responded appropriately. And when their 

6 responsibility was insufficient like with the replacement of the 

7 existing siren system, the company paid the appropriate price 

8 and the NRC and FEMA acted accordingly. Their security force is 

9 top notch. And as a former state police officer, I can say that 

10 with great confidence and conviction. To the final piece, now 

11 more then ever, the economy interests of the entire Hudson 

12 Valley region are tied to the outcome of the regulatory process 

13 to determine if Indian Point remains on the job for the next 20 

14 years. The economic facts are clear. Indian Point provides 

15 anywhere from 18 to 38% of our regional electricity and there's 

16 currently no viable alternative for replacing its 2000 Mw of 

17 power. The environmental case is equally compelling. Replacing 

18 Indian Point with fossil fuel plants would trigger a 20% 

19 increase in carbon monoxide emission according to a recent study 

20 by the National Academy of Sciences. The citizens of Buchanan 

21 are already suffering from polluted Hudson Valley area air, 

22 which is not caused by the nuclear plant, but will --

23 MR. RAKOVAN: Sir, I'm going to have to ask you to 

24 close. We've got to many speakers. 
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1 MAYOR DONOVAN: I understand that, but it's in my 

2 village and I timed people that talked for six or seven minutes. 

3 I've only got one more page. 

4 --definitely get exponentially worse if these plants were 

5 replaced by more coal or gas plants. Let me be critically clear 

6 at this point, the many economics and environmental benefits of 

7 Indian Point can never outweigh safety. Personally, I was 

8 impressed with the thoroughness of the recent independent safety 

9 evaluation conducted by a panel of distinguished experts who 

10 announced it concluded that Indian Point is a safe plant of 

11 course. Many of the Indian Point critics here today dismiss 

12 this report, even before it was released. That is why I take 

13 comfort from the fact that the NRC and the local officials 

14 working together will continue to judiciously review the ability 

15 of India Point's owners, Entergy, to continue to run these 

16 plants as safely and efficiently as they have taken over the 

17 operation. I strongly support the continual operation of the 

18 Indian Point Energy plant for another 20 years and beyond its 

19 current license and strongly recommend you listen to the voices 

20 of recent and scientific fact, rather than those individuals who 

21 use fear. Thank you. 

22 

23 
24 
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1 MR. DURETT: Good afternoon. I would first like to 

2 thank the commission for holding this hearing, one on the birth 

3 date of Abraham Lincoln and equally and more importantly, during 

4 this month of Black history. For those who do not know the 

5 significance of that, then please reach out to a person of color 

6 

7 

and they will explain it. I only have three minutes. My name 

is Dan Durett. I am the Director of the African American 

8 Environmentalists Association, heading up the office in New 

9 York. 

10 We are an organization dedicated to protecting the 

11 environment and enhancing human, animal and plant ecologies and 

12 promoting the efficient use of natural resources. We include an 

13 African American point of view in environmental policy decision-

14 making, and in resolving environmental racism and injustice 

15 issues through the application of practical environmental 

16 solutions. So you see, this is not only a significant hearing, 

17 but indeed, a continuation of the voicing of environmental 

18 perspectives from people of color. We support, let it be known 

19 clearly, that we support the 20-year license renewal for Indian 

20 Point. We expressed public support for nuclear power for the 

21 first time in 2001 after a two-year internal process of studying 

22 and debating the issue. AAEA was the first environmental 

23 organization to support nuclear power. 

24 I am a veteran environmentalist with 34-years 
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1 experience working on environmental and energy issues. My 

2 comments today address this Draft Generic Impact Statement. But 

3 again, we are here to look at the continued operation of Indian 

4 Point. Our members in New York breathe the air in a clean-air 

5 non-attainment area. Of particular import to our members is the 

6 promotion of clean air in African-American communities. Because 

7 nuclear power is emission free and has a demonstrated safety 

8 record, whereas fossil fuel power contributes to numerous health 

9 issues, AAEA New York seeks to promote the safe use of nuclear 

10 power and we support Indian Point 2 and 3 facilities. These 

11 facilities provide significant electrical capacity to the State 

12 of New York with minimal human and other impacts. 

13 MR. RAKOVAN: If you could please close. 

14 MR. DURETT: I' 11 close with this then. You have 

15 copies of my statement. 40-years ago or during the '60's, 

16 there was a particular phrase that rang across this country and 

17 it started with a sign like this and it said power to the 

18 people. As you think about Indian Point and the continued 

19 operation, it is the power of that point, of Indian Point, that 

20 gives power to the people. It is looking at the alternatives 

21 and what would happen if the plant was closed and the adverse 

22 impact on communities of color. We support the license renewal 

23 for Indian Point because this facility will continue to provide 

24 alternative solutions and advance the participation of people of 
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1 color in the decision-making process. We started in 2001 

2 looking at this issue and here we are in 2008 still saying let's 

3 keep this plant operating so that our communities can have the 

4 bene f i t of c 1 ean- a i r . 

5 

6 

7 

December 2010 
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Introduction 

My name is Dan Dun'*tt and I nm the Director of tM 1-\fncan American 

Environmentalist Association New York Office (AAEA~NY}, MEA, founded in 

1985, is an organization dedicated to protecting the env1ronment, enhancmg 

human, animal and plant ecologies and promoting the efficient use of natural 

resources. AAEA includes an African American point of view in environmental 

policy decision-,making and resolves environmental racism and injus!Jce issues 

through llle application of practical environmental solutions. The New York 

Office \'vas established in 2003. 

MEA New York supports the 20..year Uceose Renewa1 for the Indian 

Point nuclear pow& p!.ant located in Buchanan, New York. MEA expressed 

public support for nuclear power for the first lime in 2001 after a two-year internal 

process of studying and debatir'lg the_ issue. AAEA was the first environmental 

organization to suppmt nuclear power. l arn :a veterar1 environmentalist with .34 

years experience working on environmental and energy issues. My comments 

today address the Generic Environmentallmpact Statement for the Ucense 

Renewal of Nuclear P!ants, Supplement 38. Regarding !nd1an Point Nuclear 

Generating Unit Nos. 2 and 3. 

AAEA-NY has members in the New York area. Members o-f AAEA live 

and wor!< ~and breathe the air in a Clean Air Act Nonattainment Area. Of 

particular import to AAF.ANY is the pr~rnoHon of dean air in African .American 

communities. Because nuclear power Js emission~free and has a demonstrated 

safety record, whereas fossil~fuel power contribules to numerous health issues, 

AAEA-NY seek.s to promote the safe use of nuclear power. MEA-NY 

spedficaHy supports the Indian Point 2 and 3 nuclear power racilities because 

these facilihes pmvidH significant electrical capacity to ihe Slate of New York with 

minimal human, animal, air. water, and tand impacts. My comments will address 

specific environment<Jl justice, aif pollution. and global warm~ng issues. 
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MEA-NY agrees with the preliminary recommendation of the NRC siaff; 

" . that tl1e Commission determine that the adverse 
emnronmentai impacts of license reoewa!s for lP2 and IP3 are not 
so great thai no1 preserving the option of license renewals for 
energy pfannlng dedsion makers would be unreasonable. This 
recommendallon is based on { 1) the analysis and findings. in the 
GElS, (2} "the ER submitted by El'1tergy, (3) consultation with other 
Federal, State, and local agencies:, (4) the staffs own indepenctemt 
review, and (5) the staff's consideration of public comments 
received during the seeping proc·ess."1 

Environmental Justice 

Environmental jtJstice !S defined by MEA-NY <ls the fair treatment of a!l 

people regardless of race or income with respect to environmental issues. 

AAEA-NY is deeply concerned w1th any policy or measure that irnpact~th~ air 

quality of the commtmities where it is based. or that affects the health of its ' 

members. Alth01..1gh AAEA-NY is concerned about air quality in all areas, V•Je are 

partlcu!arty concerned with promoting clean air ir1 African American commun•ties 

because, in many instances. those communities suffer a disproportionate arnol.lnt 

,. oftotal poHution. · 

The license renewal of indian Point is vitally needed because if lmits two 

and three :are nat producing emission free elet;tricity then the air polfotion will 

in<::fease throughout the region_ ·crosure of .Indian Point would result in 

· compliance issues for the State with respect to the federal Clean Air Act State 

implementation Plan ('SIP''). Additionally, indian Potnt provides re!table energy 

without contributing pollutants thai exacerbate asthma. 

The New York State Department of Environmental Conser<tatlon's (DEC) 

Environmental Ju.stice policy states that it islhe genera! poHcy of DE.C to prornote 

envtronmental iustlce and incorporate rneasures for adlteving environmental 

justice into its programs, policies, regulations. legislative proposals and achvit.ies 

Tliis policy is specifically intended to ensure that DEC's enviromnenlal perrmt 

1 U.S NRC GElS for Lic~n~e R~new<~l nf :Nwde~r Pkm!~. S'-'l'PI"m"~t Jil, ll.tog;onlir:gll'1 & :\ Dri!il. Ref"':"! 
Fnr t\mnnnH.,, ~'l(i{ltn 1~~pnn.. E:t.-~tuth:~ Swmn.;~rr-. p t'\:ii. 
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process promotes environmental jus!k:e. (Environmental Justice Policy. Policy 

Statement CP-29, March 19, 2003). 

We would hke addilicinal .infonnat!on as to why environmental justice is not 

evaluated on a generic basis !he environmental justice assessment in GE!S is 

woefully inadequate and ·does not consider the great benefits of IP2 and IPJ to 

nearby env1rpnmental JUStice cornmun:ties. AAEA submits informaliM r€!.gardiog 

mese benefits but it has yet to be incorporated into site·specirlc assessments. 

We would appreciate an explanation as to why these environmental justice 

benefits are not included in the :assessments. 2 

We agree with the NRC conclusion in the GElS on the environmental 

justice impacts if tP 2 and IP 3 ate felicensed fof anathet twenty years, which 

states: 

"Ba:sed on the analysis on environmental health and safety impacts 
presented 10 !his draft SEIS for olher resource areas (contained in 
Chapters 2 and 4 of this SE!S), there would be no disproportionately high 
and adverse impacts to minority and low Income populations form 
continued operation of 1P2 and IP3 du:r'ing the license renewal period,"3 

We totally disagree with the environmental jusl1ce condvsion that "!he 

overall envln)nrnenta1 jusbce impacts of constructing and operating a closed· 

cycle cooling system at the 1P2 and IP3 site are likely to be SMALL"4 The 

impacts would be devastating because we be~~eve Entergy woutd shut lhe facility 

down before building cooling towers and thai would lead to srgniflcanHy more air 

poHuli<m in minorily commuorties thai are already immda!ed with a 

drspmportionale amount of pollution s1tes. We support the alternative proposal 

that would combine the existing once-through cooling system wilh modified 

intake retrofits !hat wou!d be equ}valent to a new closed-cycle cooling system. 

~ Jn f.h~ f~EfS. the -stafra~r~~sscd 92 env.tnmmf:nnd t"S.'\U{~~ and d<t~tmin<'J d~at 69 q:u:tdltl(:d a~s (:w:;s_o:'·y ~ 
i\~ue=-._, :?: ~ qua:lln{~d a.~ C;:~r~?;fj!')'' 2 i~-su~:;.. 1.·t:nd ·z i-~~w~::; w~r~· tlut t·orcg<)r~z:{J, The i·?v1.) .i~so<:·~ fW£ c~icinri.t<.'W 
~~r<~ ~;.·t~vi:r(mm!:!n~;~Jju:;tit.~t~ ;Jnd ~hr1:.nk cffi.:(j$ .:_:tfch.:'·.:1nHn.:r~n~~k: 11dUs, En¥~D>nm~ntal jl~Sl·k:<: \\·;,.t~; rh-:4 

ev:lltHH<'ct !'H ,l gcnai'~ h;~:&l~ ~WI rr!USl !)<) il.lltlt(l~d in a p!am. :ii1<~rifi.: 'i<lppkm"nt 1>1 tM~ GFlS.,. p I ~c·l . 
. : c;U>;. ··!A.(i Euvit.:J~MNntai J<l>li~e. p<l·'·lS-4-·!6. . 
-S GCiS .. )~~don ~~LL2 b'!Vh{)~lH~~n~w.j rm.p4~t.S of~1~:;: C~<):~e(:·C;r-<:-k c~.)<.>liH~ .•\hcn~;~~h:(:, FR\'ifoflrt!~n~al 
JtNic<'. !). ~· l ti. 
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Requiring a dosed-cycle cooling system is essentially the No--Action Alternative 

(shut down)~ 

!he license renewal of Indian Point is vital!ly nee<ied because 1f units two 

and three are not producing emission free electric.ity then the air pollution will 

increase throughout the region, Closure of Indian Point would result in 

compHance issues for the State wl!h respect to the federal Clean Air Act State 

lrnplementat!an P!an {"SIP''). Additionally, lnd~an Point provides reliable energy 

without contributing pollutants ihat exacerbate asthma, 

The New York State Department of Envtronmenta! ConseNation's {DEC) 

Environmental Justice policy states that it is the general policy of DEC to promote 

environmental justice and incorporate measures for achieving environmental 

justice into its programs, policies,. regulations, legtslative proposals and activities. 

Th~s poli<:y is spta!cifically intended to ensure that DEC's envirohmen!a! permit 

process promotes environmental j1.1stioe. (Erwironmental Jltstice Policy, Policy 

Statement CP-29, March 19, 2003). 

])lew York'sMihorities Pay the Price for Fossil-·Fuei Air PollutiOn 

New York is no exceptiOn to this national crisis In New York City, it is 

estimated that there are 2,290 deaths, 1,580 hosprtafizations, 546 asthma-related 

emergency room visits. 1.490 cases of chronic bronchitis, and 46,200 asthma 

attacks yearly attributable tapowe.r plant poHotion.5 The New York City area has 

also be~n ranked as one ofthe top five U.S metropolitan areas for particulate air 

pol!ul:ion.'; And again, these adverse effe:cts disproportionately affect minority 

communities. ln one study, flonwhites in New York City were found to be 

hospitalized twice as many times as whites on days when ozone levels were 

) !)ml!J .. o,:~""'"& l)iny Pnw"" Mnr~o.li(y ~nd lfmll!n f.km!;Jj!.f' DHe !nAir {'ollu!ion.lrnm f'r>wt:r i>I'"II!S, m 
2;1. Ck;in Air Ta>k force (O.:toher 2fl00} r'Oetlih. Di~1:~>~~ & .flirt;· Pnwer") 1t~11 ibit CJ . 
\hap:..<:'< t·<1.pnlicy .. nd·'lacl.·'mm!ai i!y.'m<lt1;;!iiyl<;wre;; .pJI).. ' · . 
,. l'i<:w Yw~.·~ t)irty .r•mwr Pltml~, Ckarthe Air- iiH:'N;Hhn~l C'lmp;~ign Agalr>sl Dirty !'ower Ut¥3;!3bl·e m 
,j2;1;__ift"~:~(~~; .. ~~·-~~-·~·~ -"-~~~1 ;i.:~·~-~: ~j_:.,:_~>:~U)}JJ_ __ f~.d ;). l ~1.i~ ~\ir ~)~~(~1~~)'· lll r)a~er'r5 C<)~mty R~prJl't :\-~ate:~ ~hal ~~ r·~·~ .... .,: y OJ-k 
Ci1y ... [i~\ \)tm:i¢n~d with si;l,nifi~3ni 3ir qu3!i\y P,!(>\ll~ms" aml "{I!~K US FYA <h;ls del<~rn<ineii.l.lmllhe NV 
mt:tn•r~~JiH~ui area , , .. ls in ·~ .... :ve.re n<tJf'u:~t~;drim~~:E1t~ fD·r l.'Yl.e.)ne. ~~ 
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highr Another study found that, of the 23 counties in New York State thai fail to 

meet Federal air pollution standards, 37.7% of them are populated by people of 

color.:a 

That African Americans and other minorities are disproportionately 

affected by air pollution in New York is not surprising when considering the fact 

thai the majority of air"polluting power plants in the New York melropolilan area 

are located in African American and other minority communities. Based on 

figures from the 2000 U.S. Census. only 12.3% of New York State is identified as 

being African American. and only .29.4% of the total population is classified a1> a 

minority However, in communities that are predominanlly minorily, such as 

Queens, the Bronx, and Brooklyn,. there are a disproportionate number offoss!l, 

fue! power plants emitting critena_ alrpotlutants. For e)(ample. there an= 

approximatery 1 ,56a,400 people of color, 217,.247 children li'<'ing in poverty. and 

40,248 childr-en who suffer from pediatric asthma within 30 miles of the Lovett 

facl!ity, a coaH1red power plant bordering the New Yo:rk City met~opo!itan area.9 

In the Bronx, which lS 35 6'Jfo A.frican Arneric.an and 88% minority, there are two 

power p~anls, Harlem River Yards and Hell's Gale. In Brooklyn, which is 36.4% 

African American and 64,2% minority, there are seven power plants, the 23"j and 

3"j Plant, Brooklyn Navy Yard, Gowanus. Hudson Ave .. Narrows, the Norlh First 

St. Plant, and Warbasse Cogen In Queens. which is 20% African American and 

'Mmtiwll.l<.;;:~!i"~~. Am !NJioHKL at 4 (Onul)t'f 20021. 
~ Cl:::"~1r the _.:.\ir P:~;.·oph:" ufC-qhJf. ~n Nnn .. A.~~almnt"'m. C.(.wn~ft_:s 
( h! r p>'-'<":1<!. i·"'·'~ i;; y. ;,c t:'J:;:;:t!inj u;.l; G<~:iltl >.>>l ;,,: .. n<><l .. <Ill ainmcM r . rJ 1\ 
,, .'\<«' Ch<r r~c Air: Po;(>pk:.·,fC<JI<Jt Uo·i<l!! Wi,liin .).(> Miks <Jt o Sf>"<:!li<: C>>al.fin;d P<.>w<>· f>hnt. 
(<l<i<lil~hk 'H lltr.pciic\'-!.P<>Iky.!>;:</t<:l'~!iv;:si2(!l} Lpdr}; Cl>:a> ihe Air, Pnw~r !'!~111 P"!!JJii<m Thxa!.:ns th.:; 
lkalrh of New Y;Jr!<"s Cl1iidr<?t1 1)•1ne ! L 20(,2) (Maifallle ar htW~//eta.rx•licy.n<:r!fe:f;;ei·(~siWU !pdt), 

6 
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63 2% minorHy, there are six power plants, Astoria, Poletti. Far Rockaway, JFK 

Cogt'Jneration. Ravenswood, and the Vernon Blvd. Plant Queens is also ranked 

among the worst 10% ol' U.S. Cow1ties 10 terms of its -exposure to criteria air 

pollutants, and is one of two city boroughs that violate federal slandards. 1a !n the 

Air Quality in Queens County Report, ~t is stated that 

The concentration of generating capacity in Northwest Queens is 
exceptionally high for such a densely populated area. In addition, 
this community includes a high percentage of low,income people 
and persons of color. These demographics suggest that 
"environmental JUStice'' concepts and poiic~es should be taken into 
acGount when considering options for addressing air quality in 
Queens and .in considering the siting of further sources of air 
poH.ut\on. The steam generating units in Queens are responsible 
for a large percent of !he NOx, S01. and CO:t emitted in Queens. 

!n total, there are 24 power plants in the New York metropoHt.an area, only a 

handful of which are in areas where mi!1ofities do ool. comprise the majority of the 

population. One of these is the indian Point power generating facility. 11 

If generation at Indian Poinl. 2 and 3 were to be sigmficanUy limited or 

were to cease altogether. the lost electricity would most likely be replaced by 

nearby facilities, including the al::awe,referenced in-city facmties and the Lovett 

coal-buming facility. For instance, in a study by Synapse Energy Economics, 

lnc .. dated November 3 .. 2003 and entitled, Tim Impact of converti'ng tfm Cooling 

systems at Indian Point Units 2 and 3 on £1ecfiir;al System Reliability (atlached 

hereto as Exhibit D). Synapse finds that New York electricity generators, 

:~} l\i( Q~~.ct!i~y in Qu.:.'"t:":f)S CiJIJ..tlty, a!: S·":. 

"1\ll jJt\flUi'~ti•m dal3 C<tnlpik'<l fr<J!111.!i•: 2!l!Jf) tf.~. (:~,II~U~. 

7 
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particulariy 111-city generators, have excess capac1ty which would supplant 

capacity losses at Indian Point if l~dian Point were brought offline. Similarly, in 

an.August 2002 study by the TRC Environmental Group entitled, Entergy Nuclear 

indian Point 2, LLC and Entergy Nuclear Indian Point 3. LLC Emissions Avoidance 

Sfuoy (the ·TRC Report"), TRG concluded that "it is reasonable to assume that 

the majon1y.of los! output ((if Indian Point were brought offline)] would be made 

up by im:::rease<l generation of units nearest to !he New Ymk City.IVVestchester 

load pocket •· 

!ncrea]S<iqg_:Qweration at Fadfilies t:;!§1.9f lndla.rlPot[J} Will }JlCfeq_§.e AiLPolluHQD in 
· the Communities Where T·hese Fadhties Are Bas€tl 

The TRC Report further found that if indian Point is brought offline. lhe air 

quality in New York would decrease dramatically. For instance, if the gap 

created by Indian Point's closure were to be filled by the power plants locaied in 

New York CJty, almost aU of which are In predominantly minority communities, 

C02 plant emissions would increase by 101°/r, (or 12,494,172 Ions}, SO;( plant 

emissions would ifll:;rease by.105% {or 8,020 tons). and NOx piant emissions 

would increase by: 105'1'<> (or 16,107 tons), Even if rep!acementj:lleclridty were 

spread out more broadly, to include all of the Hudson Valley and New York City 

plants, CO:: plant emissions would still increase by 57% (to 13,686,648 tons), 

SO;: plan! emissions would increase by 62% (to 35,961 ton~/, and NO, emissions 

woukl inomase by 57% (to 20,2S8lons}. 

And as the level of air pollu1ion increases, so do !he incidences of death 

and respiratory and cardiovasc~Jiar &lilrnents, For instance. in the National 

Morbidity and Mortality Air Pollution Study ("NMMAPS"), a team of investigators 

• 
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from Johns Hopkin~ Umversity and the Harvard SchGo! of Public Health found, 

among other things, strong evidence linking daily increases in particle pollution to 

increases in death in the largest US. cities. 1 ~ Links have a!so been found 

between fine particle levels and lncreased hospital admissions for asthma, 

. cardiovascular dises:se, pneumonia, and chronic: obstructive pulmonary 

disease n Stated bluntly 1n the Aif Quality in Queens County Report, 

.. '·Epidemiological studies !eli us that on days when air poHution levels are high, 

more people get sick or die 

Based on the a hove data and studies, it is clear that if Indian Point 2 and 3 

were to be brought offline, forced 1o c!ose, or if their production were !imited, the 

void in electricity production would be filled by pm<Ver ptants located in minority 

communities, with a corresponding increase in the rales of asthma and other 

respiratory diseases, cardiovascular diseases, and even infant mortality in these 

communities, 

The Benefit$ of Indian Pcint 2 and 3 

The tndian Point facilities, located in the affluent and predominantly whit€ 

Wes!ches1er County, have a combined generating capacity of approximately 

2000 megawatts (MW). The facilities provide approximately 20~.30'% of the 

e!eclric1ty for New York City and its northern suburbs And, unlike New York's. 

fossiHue! burning facilities, Indian Point 2 and 3 do not pollute the air 

AAEA has a strong environmental interest in this proceeding because 

MEA is an erwiromneotal action group, wilh a chapter in Manhattan, New York, 

'~ (:ired in Ck';!lh Ois~-~M) &. Pirry l'l>\''~r. 
'·' Cilod i.fl De3!h Di~;t:l><' & Dirty f'<l1wn 

9 
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with a stated .goal of promoting dean alr ln !ow-income and mlnodt~;' communities 

by, among other things, supporting tM safe use of nudaar energy .. AAEA also 

ha.s members 11'! the New York area whose air Qliality may be Impacted by the 

DEC's Permit for Indian Po'1nl 2 and 3. Further_ MEA has publ1dy supported 

Indian Point 2 and 3. due to its positive impact 1)1"1 New York's air quality. fm 

·sever;:~! years. For 1nstance, in May 2002, MEA President Norris McDonald 

presented testimony before nre Committee on Eflvlronmental Pmtection in 

opposition to ChaimHm James F. Gennaro's Resotutioo 64, which called for !he 

immediate shutdown of Indian Point MEA also presented testimony on 

FebmaiY 28, 2003, before !he New York City Council's Committee on 

Environmental Protection, again opposing efforts to shut down Indian Pomt And 

rnost recenUy, MEA participated in the DEC's leg.isl.ative hearing relating to 

!nclian Point's Draft SPDES Permit 

Conclusion 

MEA New York supports the 2:0-year license Renewal {ESP) for the 

Indian Point nuclear power plant located in Buchanan, New York. We support 

this renewal because the facility ls a positive stwcture for mitigating ground level 

air pollution, global v~arming and environmental injustice 
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Edelstein. 

MR. EDELSTEIN: Thank you very much. I'm Michae 1 

I'm a professor at Ramapo College and I'm pleased to 

3 be here with many of my students from my course on environmental 

4 assessment. I'd like to thank the NRC for helping to increase 

5 the educative value of this moment. But I'm speaking not as a 

6 Ramapo College professor nor for Ramapo College. I'm a 

7 president of Orange Environment Inc., which is a non-profit 

8 organization in Orange County, New York and I did file extensive 

9 scoping comments on behalf of Orange Environment and my comments 

10 today should be taken in that context, please. Now, first of 

11 all, I will resubmit many of my comments because I don't think 

12 they were adequately addressed. But tonight I want to focus on 

13 a number of issues and I want to put this in a context, which is 

14 the purpose of environmental assessment, the exercise that is 

15 being gone through here is to create evidence for decision-

16 makers who will make the decision about whether to issue the 

17 license or not. The better that record is, the more complete it 

18 is, the better they can do their job. It is with that intent 

19 that I continue. Now, I generally favor the use of generic 

20 environmental impact statements. But they do open up the 

21 possibility that I think exists here, which is that issues can 

22 be lost and in effect a shell game can be played where certain 

23 issues get placed in one pile and therefore not looked at it 

24 another. 
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1 And as was already pointed out tonight, the generic 

2 impact statement is old enough, enough new things have happened 

3 that I would suggest that my first comment that there be a 

4 review of that generic environmental impact statement to see 

5 whether or not there are new issues that would be pertinent to 

6 the Indian Point review that should be brought forward into 

7 Supplement 38 and its further development is the final impact 

8 statement. Now, the issues with the generic impact statement 

9 can be understood in the number of context, let me give one. 

10 And that is the issue of accidents. The issue of accidents get 

11 obscured when we talk about Indian Point and its review in the 

12 impact statement for Indian Point, because there's a generic set 

13 of decisions that suggest that there's no risk that therefore 

14 obviate the need to look further at Indian Point. That need to 

15 look further, however, exists at Indian Point for a number of 

16 reasons that don't apply to the generic pool. First of all, if 

17 you take a look at the demographics and it goes all the way back 

18 to the earliest studies on risk. Indian Point has a much larger 

19 population that would be affected were an accident to occur. 

20 That population has a different demographic set of 

21 characteristics, much more involved in what we now call 

22 environmental justice issues. So it's not really a comparable 

23 situation. What's happened is that we don't really look at the 

24 consequences of potential accidents because in fact we're caught 
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1 up in making conclusions that there cannot be no risk, so 

2 there's no need to look at it. But those consequences are a 

3 genuine and legitimate responsibility that impact statement to 

4 examine and I think that examination needs to be there. 

5 To go back to the earliest risk studies, CRAC-2 is one 

6 of them, we begin to see that you go down a list of the impacts 

7 of accidents at nuclear power plants, and when you come to got 

8 Indian Point those impacts are dramatically larger than at any 

9 other facility that exists on the list. That's true of more 

10 modern and current impact assessments, or risk assessments, as 

11 well. There are a number of issues that have been raised today 

12 that suggest significant new issues for reopening this 

13 examination. Those include the discussion today, in the 

14 afternoon, about reference doses. The fact that the risk 

15 studies are based on a population of young males, which is not 

16 indicative of the broad population. Second of all, some 

17 evidence has been introduced about cancers. Also about 

18 exposures that have been detected in milk, in women's milk. 

19 There's also some new evidence of seismology or earthquake 

20 activity that goes beyond what we knew in the past. So, there's 

21 a whole set of issues here. 

22 One last point, is that there's also an issue of 

23 segmentation, which I think needs to be addressed with regard to 

24 the issue of the evacuation. We have a very checkered record in 
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1 terms of the compliance of this facility for requirements for 

2 evacuation and the ability to sign-off on evacuation and safety 

3 has been a real problem for county executives who are required 

4 to do so. Given that, I believe that that should be addressed, 

5 but it's been segmented by the regulatory thinking that's 

6 involved in the Agency. NEPA is inherently, the National 

7 Environmental Policy Act, is inherently an integrative statute. 

8 It has components like cumulative effects, secondary impacts, 

9 long-term impacts that breakdown the barriers that are used to 

10 segment those issues. I don't think there's any justification 

11 for that. So, in the revision for the final impact statement, I 

12 believe those issues should also be addressed. Thank you very 

13 much. 

14 
15 
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t::r mlU~~mion i:t ~he dif'kr:::n~· '"·~j~)1i:::!: -.~:~ ;·::kr;u~~-1-..~.·:;; ~Yith l\.'¢dr\.ll-:> ~~:::~~rk 
cnl:·:-idcr;:~:_t,)t::-c :..:r :~p~~.).-~~~.:.:,":Hy wid~ il':c>lpi:(::nkm::-. :~·)r ~lw lt~di;w P::~~~=~ f(·;·i(·;..,- fl:~: .:::~:,~d. r~ .. jU 
bet() ~!r:::~. dEH r·.:.~'-' k~"-''~-. up :·:·J ibli: .,_;-!.~11: l~:.::n~c~~ {'Hs;di::l,_:n:h kn~•\\'~·:dg\.: {~;-~d <~~.:~:.:mp1it>,.l~­
r·~g;Hd~~~g iu~p·::a.~~-'>- HJitlg(tt;·jfl ;:md :then~~:U-r..·l::~. 

l n ·~h·:: .~t:-.-t·~~··t:: f-:!!"(':-c-c.:::f~: r:~tr•: 1Tll,l:i~ .:.~.bob~-:- :~ :·~.::.::<"):-1:-.~dc~·:,:~f_:t: :,)f !:::~uc:: tr}::.l \'.:·:.:-r-:.:: 
t:{~n:~id~:t'-.:d ~o b-::: gct:cdc but . ..,;.,·-.~ukt b::.:H~;r fx· v;~· .. .,:,:d :b :-:.1tt~ ~miq;;~: <:md eh~n::H>f.:,' mu~t- ht· 
c·;_<n~:ldi.:.T<-~d in: Sur;pk~~n .. ~nt _::K 

l {'!-~~~~:.· Hs,;;: ~.p.;;':;,.·i:t'k: J::J:;;~,lt-~~x~ ~--f~hc ri~o:... :~ss.cs.:.:·tl~ilt ;;1:-rJ :j::.t~ -..·-r.-.r~.;.-;~:r::~on :.h~~:.1-. ... ~;,.·3t.:·~·:.: 
1~1~rc ~\':::ts d .s_~ .. ;::l~;:d\..; i1t~t;;,.lg ~)f :~(1:::::t-y lt~~:.:r r.l:i> 1indinf~: ;3;~pi~t"> ~{: lnlli~tl!: Po::~r. ;n f~~d::. bt .. ~li 
th.:~ g<~H"-'r!c ::nd :-.up-pkr.n-::::·,~;~~ '::-1Hd ie:~ uff~r t:\ ;,_k/!•:~; :dfu~ 1,;c;t~t.r~1<b--:b ~h:~ k:gi( .. 
Sp~.;:t:ific:~H>~ \.l;!th ~··cgard !f";: d:;k ~1~;~.-:..~;.:~.t'!):.':t:t .. ir. i~ -;.:k:::r ::hm th~~n:· ~ln:· :i(::--:s.i~.~\\~ f~LtprPr 

hsu.1.:--~; M hE~t~~~~ :}.,.;i~~~ tb1~ dif1~::r ih.~:u t:~t"~-'!:-.:5 .:,:~,.;:~-~:.l~~~k:.n .. ~·d :n ~lh~ ~.ar~o.:~r n::::: ... ~~or 
··p-o;;.ui;:rtkm.'' 

A=Z 1~-.~:~nd ~~( thr~ t~~~r:y· CR.-\C H -:tL~{h?..~~;. ~::;r ~;x.~mrl·;;-, ;~. '·'--·~:s :l:'·cogniz.ed t:~~a an: 
:::.c:cid(:n! ~~!.ln-d:i.:)n P:)iJJ~ v.-<~uld: t::~ntS.\:' ;~ d:{:~;:r{;·m. and gr~ah.'r H};~~n;~:.Kk of .. ~.:.--:r.Hlt·_;~ ir~.i~w~:·;:;. 
~'}:~d fn1;.1n-~.:~~~l b::-.-> ~.h~~~~ \-..,._-..~dd ~·:n ~:-:.·:::id-.·n~ 'H a11_;.,: .ot.h:..>r c~~:~~~(>f .l·.k":r:H.i;Jn. Ti:~;.·:-, ... ~ f.irKl:.t-.:r-~ :~n· 
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Appendix A 

:Ylifro::-,:.:·c: ;_d. m.~ ... ~:;.~):~~ty ~n ')lj~::::t:qw:n~ ~:wdi~~- Th~.:· a;t.;.h:.~r:yi~lg {(~•.:t~ :~n.: that !r::Ji;m Po~~H 
0:.:n!~1::j:; i:~ dbpn!-r<(~·~innr-t~dy !nrg:-: ~.l-!.i.:'J i-~·opuldt;f_~n v.,·jth~n hu~h the ~:~~-l:"::' ;md o~~:_:.:'r 
pn>xhnait" Z(m~;$ nf imrm;..·~- rc~uhil·:g in rbc Ukdiilo•.>J lf pD; ;,:r,:·riit~H;e .:_J.:"'':'·:.dy~tm~i;~~ :oss!:.:~-­
---~~w~~{an ;:~:nd ec:-::~no:~l:1t·~--;.\-~f..:' r~n .<:~..;;l:itk~:~:- N.: (~·::.:..:.:~3). B(>c:~~~:-:: ~ht ::.na~J1itu.:k~ .:1f ~hi·; in;p;;~J.:~ 
docs B-.)1 ~~::·;:lLl~::! th::.' ·.;~~-u;;n~::!'n >l{ o:l::~::· ~Y~tC1J):·:~:- {h.; .\~wpt-Gn~cnt~: :T-..-:t-;\· t.:~~:::-ly nub~ 
~1-:.klrt·.:,~ qu:;.'·::::i..;_:·:~·) -::.frhk ~h;~; :~rc n_ .. il.;:d i~;_;:_ ~n H:r.:..: G-:.::n.:.~rj-:_ :.h:dy ~:nd <:·.m~;.::q~Jt:nt!.~.: :,h.-:' 

0i"il~1. 

J. r.; :m.J ( l1h~~r h:~.ll{.~·:; hr:f:·:"i.'l-~;.·:·::":'· D::;.;n'~i:1~<.::d Due io tiie 7\.·H~.r:;ppl~L~~~=.~f!r: (Jf(i~ner~L· 
;wd ():_<c";?::<.:r:,f_:k l'inclin-g:: . .-.JNo l'ti;;k 

Th~· Dn1.~t· ::.tt:d,;• ;-e<:.::~g;:iz.(::;. ~~hH [,1dbn P.J~n~ ho1::. ::~;;,~:~.r ly ~1 :~O·h. FJ p~:l-p·tl~~~tJc:n ,:H ci,~Jl<~ ~~ 
·~:tu~:d .. :~~·~ th:t~ ;~~!~~;n h~:p; liP ;x1q~llc~~ for (~th::.~r :·<;\~~.:.t·.~r·; :tl!!.,)nt~ t:x: Cicr:\.~d·:..· Pi.~o.~l m~d. 
th~1>.:'·1{):··;; .. :r:.::·l:u~r~;; ;~ t.~n~~r:J~ ~~n~~~:v~ds ::-: r~l:.:: :~f;r~r·~~.;~~n..:'H{-~~1 Slud)' (J':r~r ti·3<:- ~ 1·~~- ... ·nry y.Ci1?:' 

~~:\:·:?.n:~h·~n. ?he pn:yp,·•rikm t;f r-"J :~l~:'fnb-:.:·p; df-~h-.~ ~~~r'i··:)tlnd~ng S~; tikr~·l.·~· k~ ~::~:rt.he A·s ~: 
~;~cond~::-v ilnp~1,:t r!f d~::.: faihH"e of th·:· O!··~•.fl" H~· l:·::.n~ .. d,:r: ;::.k :x:-: s~ Hn;q:.~:;; is::t~o:, is .J~~rnt~::·x:~ 
th{_~ FJ dl:lt:i·.::.m!:31 ::t~; !·?3<~~~~ bcc~n~~t· if1h.:.:r::: !:'-. 1K:· :·:~La;;~~~~ r:~tH~ !~; ~~u d:~.k ::(!" :11jnf)rit;·:::-. 

~~nd ~~,.~•.:.;··. 1r! f.;.~"\-l:'~~~::g ;-ft.;; ~)>\I~._,( d$L ~H :P. h thu:;, h-~~ ... Yt~nt~·;:; ri~··:x:.: ... :;:;;if} 1-:.• nn<~b·t".C in 

detjj: ;::l~ i>~;~K·-~; thi~~ [-!.i:£'1~~~~~ :c. rn-.·jf;.H~:1H::.'U~ul Ju·;tii.>:?. Tht ~1H!m~K~~;:S :~. f(:l'()(,:~'~:d . .l ~~ink-:.: 
p~~r:.::n::f·;;~i~;~:~ f)l:r.i:' .. ;~~;·;~·. ;.•f1hc i::t:t;~ng~~ n;·~f-:c /\·(~vi::.<.)t'Y (::~·:.rH:ntH·;~,;: -~.-~n R-.~:::ctor 

S;1f~~~u;ji'd. ~-.;:i·!·.ki·.;:.j <:~~fy :: ~i:'\'-. d;~y~ ... 1{:<.~. t?:::! dk~ •.:·~m·.:::-n~:; :_Jo.3th thG ~1:?;C ~m·J P'-~rj,_:·:·n':,':(:LT 
c·f liHJi;.;lr P.:.~::-~~-. :::;~l·::nr ':';~·c..;,_:i;11 :-:c~:; oi··,;t-u· .. :n!t~ h·:::J.~. 

It ~;~:~··li:l\.~ be nh~~1t~-:.~-~red her(: th~~~ t!:(· ::~f':'~~ (_•(rt'::Jo..':.-::~r r~~k h;:L'~ ;.-:::..• .. ;.·~>·:· ~~~::;;:~ k:-:::•b:d .a~<~::.. 
tht~ l~f:1~·;i,;~ ~ .. :{~e (:f''·b-:x f'"P->b:::b!fi):· .. :h:gh ::.{~n;-;~·-q:.~(·n:x·" dL:tl~!t~H~ .. {.lx: ~::ElS dt:-c:". ::":l:-: 

l·~~~~t~; :-~·::!'<.~ rl~.!-., E!.ih.:.'~·. \~h~k· t;::.:· <.:w~.':cq~:.cnt-:::s <~f~1 "s·::·\·;::r;;··-- ~H·.r::td~:n~· ,;:r-:.:: ;K.k:·:.ov, k:.Jg(:·J 
;.~~ h~~ ·;:;i~:.•~~fjclnt. tb:: p;·~~h;lb~:lit) is d.:..~f1lyt:d :~::: . ... ~rn;3::l .. 1 D\ElS ;H .3.:3). ·! h:::~·r;' i~, ~1 ::ogic:d 
~~~niKY tng~~g:;~! b~;:-;;·. ··r tx: pt·,;,:l'l;:i~.:i~i~y ·A· an :h>j .. k:-,L n~> mi~ti.;:r h;.n· ... t·-::)WJ-~~~ do(~s n·:::l 

dffHin~~::• :.ho.:~ ">t"<.:··~:ri:) r;f an ·~·-:..: fd..:'1~t. ·,:lH."t;:d 11 L:-L:"-:m· 'f ht"r·Ai::n:.~. ~.\·ti~:i1 ;lng Hx~ ~~,~:i:f ~1) .. ~:s. 
~t =~mc~k:·n ~~-;'pr(•b{~bdit>· t'> m~~"'~n·:n~;J{·~,$ .. Sc:ved·;y :.tn~~ pr(.~k~~;iUty ~1r1: r~;dly ~n~kp~ndl:::-rr 
r:~ .. -:~;.'l'r:~ ~~·:. iK fJiPp~~:··!;:· ·~·.:Yl:i·idt·f·.;,~.J l·n i~·.1~~t::t(~n- l.:·~dc~~). i~ l~~~:-~ ~'~ -:-h<:'t\'t~ di~~~ iP'I.1r J:':!r(,l):1bd:~~­
~s r~n:i~-; z:::r-n ·tJI{~n\;t. t.ht!J tht· {._:{:):'~~:'--;~~~n~:.(::; p.;:-n;l::l, A.nd, ~h;;.~? ~1;;':;·d ~,..,he Cdly d(:S·~:t·ibed 
~:nd ;111~::~-·.=:t~<.i nnti. ifpos::,ihk, 3nitigau~d . ..\ad ... .;r)~~'~·.::·~1u.;:;·nily, in·[~~~~;: (;:as{: -:~fh;dbn l\~inL 
j~i~ucs dfFn;:·l~-~~ll~iieJ!tal Ju•t:~ci;: .. o:r~:. '.hG:ci·~~r.;.:- .Jjr:.:.:-~ny f·~;,~v·;HtL .. 

/-..s ~t f~.~r~h:>:r i·rY:p!ic~~tii.•;.t-.~:~ th~ ::~w,·,;:.. the ::J.ct. dt~a ~~mpk:n·:cnt :rs (:x~~m:r:,~·.:~ 
mirig;~)ii.~n:- i~:t· ~}o:.ctdf:nb htH fj{:l ~he ~<::1$\.::qt.H:'n.;:..:~::.. r~f ;:~.-t":t.c~(:t:~:~ is inappf'.:)primr~· ~md 
:makts no S¢::~iC. Ho~.:lrd (1 (~8t,:'} 'i\T(~~:": pn.:':-l:..·ic·n~ly ;hm ;l rn~~~ga~f.;)n l$ n~~~rd;. .. s~ 

:·~,;,~:;~~ ~::;~1. ';;;~, ;;;;;~,~)':';;';< t·:~ k·~;;:::\~:;~ ~;,:,'',;;;:;:'~~~·;,~ : ~ 1:11~1 r~~\':: rc~l~,;;1~~ '~: ;'~;;';';',~l:~1f1 n >t<''J d . 
;m H~'l.:it.km. '.)f :;,~r:~-t~ :=i.:n~·: :1J;'~)· o.';i•:J.:.ttt'. lhr..: FSfJS n::~;s~ d~~;c:::-=:;:; )l.:i.C:.· P'-~(-t~:·~1l.od o;,o:~:~;cq~:~n:C(::i 

<.>f diff,-.:":t:-n:. ::~C{'jd.::,m .-;,.:.l.!~~m~i.;:!:i. ();J(' ;n:~~~ht :~rgw: ~.h:n ~h:::: ~·!~~~·~:~·:··:m·:>.:: t~f ;.~ ~h:·cn dl:Sn-.:::i:'t 

(:·::gh1 b:.:: n~!nBmll(d h>· -~~ r~:::~~r:; o~·al·:~lg;~tk:::s. ht.n: ""''(:r·:t tiH.: ~~cc!dl:!1! t'.:· {J{.·c..:ur. \\h~~1 
v ... ).::..dd 1h~: i:·np·;~-:;t· he:· 
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December 2010 

T11~ l•rk~-t H·<:~u:·~-=~:tt nf d~fk.n:~:•~ ::~::(~::t:(i<.,·~ in T~tbl . .:-;. 3. J.v5 A H~ i h: f~: ~h::~::·: .;:;~-- ~~·':l't:~ ;ii~. 

~~:~:,:: ~~:~:j <j~,'·, .. :',' :;' ~( ;;;~ i~l:i ,;l;:;l:~;,::~:; ;i~~ ~~~~~~~·;!~~ ;, ;,',:,,~ 1~:,: :; ~~~":;,~~,~·l, ;~~:. '~~,:.:(:~; ~.~,.': t~,\~~:;::,; 
:;:y.~.;..:··r;~~- i~ i·:; i.:•d~;.·:~~.C'd ~~~~1~ d ~!o:; .... ~ {:[:? 7 iJ\:T:'Pn~c·.;.;.:r~!>:)·ctl' ~Yi..::.:1d (~<:;:::l:::- (~·:.lf>2 

:·:::d ~<.i.(i :H H':~· rrd)k~ 5..-~ :n S.6). !f'th::~ ::(C(:!d~~~t $.;.'._:·[~~-~-:~> \\,'(.":'·:.: l!:c:-H ;::~b:\1 ~o· lbC 
~~tn~!Ut.:t· f•;.'r;i_:-f,iH<r :r1~hr:n:~tk:;:_ ~'o_;:·:::~r ~lh:-n \\'P~d.j 1bc 'l:f~n:-:.::·q:_;':.~nc>:.:::·: ~-~~.,:? Lii...c\~~·i:;~. ft:=-:· (.:-~h~..~~­

t::.:~w :.:.··~ ! :·:.:h.:.J h<.::c:. Thl :; -~JC.;,):tt)fl- :lffu·:;:· b:;; ~:.\p;~q.J.:.;d !<> ~}:·~::.c:nl ::: th~: ·f'·.::u~h ~·::~~·:] y:=.~~ '.)f ;,:..-h~11 

i£ V.··:Cl_~:d :-:J:;~m ~-;_:i lbc ,1H~·c;i.('{j p<>pUhl~~ •. :cll:: s.l·:o:.JLJ WIY ;Jf :ft~; p~.:~.::n:.~;;d t'\::::~t s.c~~~L1hGS 

i.JU ~-~~~d. 

rho.:·:--~ :;~rc: l:·kdv rr:::::·:} s,~o.:.'i\t~ft,)-:; \h~l :·-::tk~:..·:.r:d in 1~~l":S.C t::.b~e~> [~J f;J~L ;;;,::l ... ~r {h.;; T h:'\:i': 

~"·1Ht l::bn~J {K.':'(;:(k:~1!., F:n\·::"r.lnmt':nUl so.~iO~Oi:~ls;~ C~dp 1:\~=-:"f)\\" (; L)!;~} :.·c)1nt•d ~h-t.: h~t·m 
~'.n~A~n .. 1i :~.:.~:.;i~;,_h:qc· h• J'{_':~>cr tor..;:'\'·\:')\~_-,: rh:H ;:n< .. :,:<.~t::;;_,~:::r:..'~-;.'h':~ !r: t>.~n:;.:::qH::;:·l::-~c <~v,~n tt:o~~gj\ 

::ifnp:c and :)1uwJatw ~n ~.·aw-.'~- R::ah~-:' ~h~HJ n~;3_i(~:- ~.y$~On~ (ld:in~. ~.ht:~, :.::ot-:.::..::r .d~K ~.::~ 

,_.'l-p<::·~l~i~)a:;;i t-n:·.:.>r-. s::ar·.k ::;;.t·:~ab:::.::-.. p~)~'.lr :..·r.~:1~lY.d dt~.'-;,~·~;n or;;;rro::. i11 in~;tiHlb'.lH.f:l :Jf:~~1kin~~­

Th·:.::: 'l~·or:~l d1.~:1q_.:·n: huxr.:.· 1::-(:'e:rf u:·a n:.,nn;jl r~t!lt:C't ~h:~n s:·:·~~:;:w_~r ~;j_:tur-:; r:;::nJ:r~·- 'f r,..: 
p-o::{..:.';.nt;.1~ f,.:i·n~xrn:::i ~K<::idcms m:r;-- ,~-....pa:nd th::~ H:1-:· ~;.ff:::luH;::; ::;h;H iW·.tjl~\:_:rj::.. ht~-n:. 

r~., ti<1nn~~~ ~,.;:;.(;id:;nt:=. ·w.::~ ~~(:.\·.- :·r}~J:-.1 ~H.ld :h(: p<::~cn!i<d f~)r H:n·(~r~·::r~:, :.H' ddiber::n.~· ;;rc·.::~,k~~1s. 

;L~: \'I"(;' I~ ::t'~ ::-xt~.:h nt:·:·: ·.k!:ib-<.~r=~I:C ·~, .. .,_·j • .j.;,'::.1:: ;~:'-, -:~:~ :~:::·pl;;;;:~:;: ·Cf~~·~h {:~nt ~h-.tt :::n .;,:.irp~~~~H; ~ .... ·~·.o;:rj 

L''h:T ·.:~:~!·::::..:.:~ .J,;)V•n {)':1 :h·c Hu\.l;:..,(,n .Riv(·r}. 

v·h~;~~l;. i~ \.hc:.~Jh.: h;;~ :~:.1kd th~::! :!H? pr()~f;=t,..~~.;:·;J ~r-:~; (!:·~:pi:~j; .. :;nci ;x)~1l·:\ ;~.nd d~~ ~~ddi~i:<:~~ 

(:·(in{..::rin• •.}n·::-.lh: -..-,.~~'!'iC: ~~t<:.:":;t~~.c r;:-pr•:.'~X:nt::-. n 1,~~'-''- .;:::l'~~d~;;.:::r~ :<·~t· !n::::bsi~m ~~~:.h.;.''::(; 

n.;:,:•:.md 1hc: :~b:)~·(: ·(:{:~~~-1 .. kr~~~::';;H~. ::,C\'Ct'<:tl 1'lr.:'\\: ~~r·;~as of ~:\pJ;.R~::::fHI h;;;;·~· ..:::"lli'f::~t"{i ~ha{ 

!"·C{J:.drr:· i:IWjly·-..l:~. it·: tb\;:fn">~lv·;:·~- ~n:d ~hw. ;:,u,~ i.;.:..~,)<..'LH·cd ;:-.tu} H~(: l~K;;.·hh·~:~·.:CJ ;;)fr(i-:.~t::.~.c· mHi 
;:.~"X,P:..1')·:.::t:" :;,.·v.::-r~~:~. 

;~. rt:sti:n::-·!1Y ··1n :Fcb-ru;~r> 1 .~ ~.-~a1:r::.;.i ,Jp,;:rHion ~~·· thr:· p~<>bkHI pf n:;~~r;;"::K(;~ d(~·~·~'­

l:ilf·~; b (,rdy (H~~· r.lfHK: m(:~hodo~~~~:ka! ~~stnnpt·i~Jif ~·);~t:·~~ dl~:<::v~:;~.c<l in >h.: 
lil<:::':$h:n.;- ~ind :[:~k': rS.F.!S. ;:.J:oB:d. ;·-:.~V~~·~·\~: ~~jj :~l".Cti~~ ('~· .. :;.H~~ny.,.·:;·r·~y (:O\'t:': 

!l!~.;'ri:•.1.,:1~)k~.gj-:.:.-!l .:1;-;")urn·p~1.t)J·3:i ~llil! 3:ni;;;.ht a!f.;:;·~ tt::p.·J~:t c·:Hl(~~;:si<lib, ~:-: ·~·hf;. 
i:r-!:t;jfh:C -..\ .. 3'l.ho~~( r;;,··r~ .. ::a-rin~ 1...~~:-~n·:(,n;: put on ih•;: !·(:o(:·.'l~·d~ it. ·._:h~}t:ld b ... ~ ;,·~;;":3r th~tt 

11-31.:dv s:·-.: ~x~·.:).dd tn~~·:::tk u~H(:~).nx::~ i,f d li't~::·~:nt l;;.~f.::n::-:K,;; -::k:1:1':; .. · ::i:~::umm io:~:; v .... ~rc 

m.ld;~. T:~3~ ~S: d'\;,.,: =~:~·<·lk.:~.J ~1~ vtdfl(':;~b~c pop~~lmi..;:n:; ~~~thcr dwn ::;:;1:=-:.t 
;:;;ln(~r~~bk popul;:ni::m") __ wouk! t:c·nclll::iun~i (:h;:ngc::? 

b. F~H·fh-r:n~h)H.\ <:·~.o·Jdcnc·~·· ;,:.. . .r~:-. inrnx!·t!·:;(;d s.h:.~-..." u:g_ \.:·:<L~-t~s·; ..:.t:ii"tt(:fS lj1 pr)pnb~if>Jh.; 
pft~~d-~~Ht~-:..~ 1o !r~.d:i~m !~oim _-\ :"t::ll :lr~d d.;(~:Utd a:i~dy~ .. ::; ;.·:f lt:.~·j d;:~3;3 ::ht.'~j!d lx; 
pr·;;·: •. t~~~h~d. dr:H'.:t:~~- :.;(j:~:::hJs:L)~lS. tb~:!· ::::·t' ~j;>pr:.1pr~;jk. 

~::. \\'h3k ~h~ ~~b<)Vl: p-l'!in: s.::ul,-\'~- •.::Jn~eq·:.:en<X: ~o~l~hOtH a ~;;::l:::;~il Hnks~~;:~:·. ::n:J~her 

';~ud_Y ;nh'1;d:.a.~<:d ;H 1hc he:rri11~::; ~~;d~:..-;H~··s •1n "-:->-.pc~:=.tu·e p:·!:h;i·ay d1 !:dian P~'>::1~ 

} 

Appendix A 

1 
2 

50-1-HH/PA 

50-m-PA/ST 

50-n-RW/SF 

50-o-HH/LE/PA 

A-641 NUREG-1437, Supplement 38 

OAGI0001367C_00188 



Appendix A 

d. 

thFmgh :T)~Jdtr.:·r :~, lY:)i:k lc:.tln~:~ •.:·:fd1l:, p:::,r~~~x~:y ~ho:~ld b(;: ~nc!L:<lcd ~~~ (j!l;: 

!'SEJS. 
The:;,,;:· f~fj.:,~·.:-t:':~ ()~ n·~·w r.:a~;~ need l.o he: con~~Ccrcd -lt~ h~l1t G~'k:~ov·,~~ ro:::k~,~~;c f~·!.:«J:n 

~~';Jki:::.~ ~:;,;,no::g~:· ::o·:.~ .. ·.>b d ~nd~~::~ f\"tlnl. ~~~ ~,.,.;;~n a:: <.:the:: kn··(v,-:·~. dlid p.;.-:t ... ~nti::: 
fc::·n~-; ·Of t·<.:k~~~:.c:. 

.... . l· l:<r:d~)'. :1-(.'\\· jBd:;.:at:~J=t~ -.:; f :SCl:;m k--: ~k':.t-.,.. ~l>- ;:.n~ k~K~\\ n kt h:vn..: ;)I;~..:Hr:···:>:: }f} i'hi:.· 
.l::cil<i.n P~)in~ ~·..:'A2i~)~~ Ox:: [g::::r ~h(~ruHgj~ ;3n.>~I; .. :.L~;. 

~~=J 1 ./;. ::!: '~-il ~n~cg_r;~:l.;'-'' ;.;.."'!<:~: ~h:H (:k;-~J·ly $(,~•j>; ~:~l~'l~y:;~::.ih:1t :~ r:c~~ •: .. c·t-:·~p.ni:~H.:nwli;ti:d 
;.;rti;i{·:~"~lt;·. T:wough Su(;h l<>Oh :~-; :;.:'Hrn;ibti\;(; ::Tq);K·t a:.:S.s:;S.:'l:K::~t 1W::dy~t::. i.it" :~.::.~'-o,;)n'-~;:::··;· 

ttr:~~nL:b, ~~~~::..iys~s ·:>f l~.'ili:J; rt::-:g;:;. ~~) ;:v-~H :;,($ .sh-.:1n tl;r:n ::~jp;::cts.. 'N[P··\ ::·:;r.:;-k:· h" p;-...._:~:l;Hi ;~ 

co:·H~~r.:.;-h.:~~r~iv...:· f.r;>:tr~:~~~ i>fthc }rf~~1Htts fn~ {~--~th~d:.:'r.~:rkm by d1~ dt(;i~l{~n 11':·:~}.~~·:·:;._ 

h~ tht~. ~·t'~g~1rd. the:Y i·::: an. i~ia~~~:L~··.)pt·ian:· .'-,t~grr)~;.(:!::tio:~ :~1~~d::.: :~~ ;i;.: D\r:IS ~h:.:l !~·:~db 
in ~({.tH)r:r1::::. i ~:.~;~~(:S .;._:,n·,~r~:<·i by ~.:1 hi>·r r·::gHLH(!lr~ ... t:·t:nt-·(:'1..\':·~1 k':-' o\.1:h~r.it' p{ !:.:.~n~:ittN ~md r..:_~ 
!i.,:-;;'1\~ .. ;HJ:; Ofrn.:1_~of c:(">~~tc:·-n h,;,;:r·<: i·~ t}k~ i:"·:.(.+.r~ic-n f::-o~n ~:na~ys:s ,)f:-~h~: ~:dcq::~h~)· ;.·:-~ 

~-'{lr:~_::Ht'.l.:n~-~ ~~Jiw~. rd~-;:.~n~ :~-;. v~·::n~ing. prO~(~{:l:~(··H {~ffd 1:'\'::~·::\j;!~:~·;_;n ·~)f :~l·.~(.i1ih~tto:~:; ~:1 d·1:.:: 

bel~(:[ ;~~j :~t;(:i(k:n~. fh~::; ~et~~-:-:cr-:.!·a~in::;. :Fx:: H(~ ::.;•;):.:::YJ::-:.:~ tt:n~3<~!" :··.a:P.:~ .. :J: -;;u~-:~ir::-1~·:~ t:~i~; 

rt:~~,-u;;3~or:·:· !'!.,;:·;;'d ~~x :.:r:·;;;,::ng~~r:~~y ~~Lu:.c~~n£ ~.,_ l{h ~--;f:P.\ ~:' \.1-:.:.·):;_;:lr:d f:·~r ;3 k~rd h·~~·.;,~, Th-~) ::1--;: 

irc .. l .. T--:'td.;.';·~:. '\.h~m~·tnd:~ !·Or diff(;:;;;-:ra ;.F;:l_;,_">n·~-

'Th·t.~ l:;:~:l~t o~·pr:·.~~~;··o:o:~ ~md t\'~~c~:::tt:(i~~ i~; ~-.d-~1~irtlcn~;3r s~~licnc·~~ ln ;-.;·,~~.:>.. Y•:~r:... '-Xh~~!-\:' ;~ 

t~(m:~~rH· .. ~{;.;j r:::~·::k~:' M Shon:·.!:.<H~-~ ;.v;~:---;. ~-l~~v(;r <.:p$r~~~:;d bt-:.::~n,~:;l;: i:. f:~h::'d v: .\:K't·t 

r<::.:.?:ck.:H~..;·:;::-: ::.1r e\··::c.uJ.ti·:_:;r .. :\t. lnd~om P·(•illL 1-'.-h(~r(: C.N't1rty r_:.-,~~c~~d;:r_;:;. h;rv.:.~ r:::ft;t;~:-d ~\.1 

et~f:iy c\·a·:::tu.::ion. pl.::ta-:-.~ ch~r;;' :·-; ~: d:~ng~~:- :.h~:t ~~{.C w~::-~dd <~];;_)'•), Lntl::·~~-! ~~-~ ~lr~~}~Kk: 1t:c 
lt:.J'l•H1 ~\-;.~m. r-:.>:::'\.·r . .;,~r:::.. (,nJy t() 1:1::--: ::: Sl.1b·~>~~--l·tJi.:'flt. ;;;,:vJ ::.~'-i';,;';t·3!v(~ d-c:.:·d~;; .. m t{:-· t~·J:::-d~bai~ .:.·:r 
r-t::n::,n·:t-• ~he r·.:·d::.:.tp·-:·.·;_ !';fP:\ :.;c·d'-~ ~n ~n·t·:id :-:u-d~ L:•L).;~~rrcn.._~..._~::: .:wd ~<~.:·;."'· Yt":.;k .Si:"::·~ '-..\-.J;__:~d 

h;~v(: :_~..::,~·rr :.\-··::~1 ~..:~r·.-':.·d h::~d NH.C b-c<:rl ~~hk~ 1c: lX~n~::~~::k :dl~·f ~'\LP.·\,:;.;rQH:\ rc_:\:}i~\, .. ~}~~~: 
tht~ Sh.:::rh~t:~~ rd::nt \~·,J~i rt>-.)t <:-:~-cr::hk: lHH.ier c::.,d::>-~~~~~:: c:\:.ac~:;.;\tk~rJ ~-~.~n-~!.d·:::·nnkn"<'!>. Th~~ ;~::du:-t: 

t~· t<-1.};_~.:.· a hrud' ~('>(~~ in. ~ht~ ~Jv~:rha::~ z:::so:.:· il:t.::;tr~:~·;:~~~ht~ r:s~ .;::ft~:.t: ~:nne klr:d~ ,~r 
:'.t~gn:~,.~t:L1U·:)n Cnlt)h.~.~·',;_'~; h:.:·:t-<~- H i~ n1:ifJ:~.:·1 p:-udcm ~K1-r (\';:n:;~~·;w~~~ ~xi~h ~h-;.~ t~r-,v. 

n.t'!'(! l~ H(~ an<:.~y::1~$ her~ (Jt-~h<.~ n~:·:-::::;_rj p~-.:.4:dt:H1$ F.n~i:f!:!.)' h;~:; l:.'m~:·;w~n~r~~:J \'•. tt~: ih­
\'i.:;:~rn~n:?; :;·;6t5:n;.-.,; ~.:.ho:.~ l~,c:: th:;t ~:::y:.hnr::· ..,~,~)fk~.J ~by~ b-;;.·:i.'!r~: t~H~ ~l{5::r::-~f:. ~·nt::·d·~ ..:aih; 
;~B.\:.'Ht~ .. ~n Lei ~he t~~:.:;~ that. gh·cn th(:i: i:.~':'VJry. {}::H: \'d.a.~~d ts tf.~,-c~d k: ~~'\.·:nd~:d(: ~b.1: ~h<:} 
n-:.~ghl ~~m- -.~··or~- ~t :). prrlnt '..d>{;.t5 .nccd(:,J~, ·rho·c islK~ r·-;:, .. i-e·,r..· G·(th{0

: pt·<;-b!ctn$1('} b:.:: 
~Bt.t..r~m~t:t··t:'t~ -l.Y~3C C\';~nu~ton (.it. p.;.,'!p~l ~:::tk•n ':1 :·1Ui'f(~unr~:~l~ ~he pbn:~ ~nd £,1t;~~v;~)d .._ ... .._;r~ 
r:-t: .. :::..~s:-~\:.::~t-~::tL :'1d:~~~{n: tht.: ~i;S:;:~ <.h;;;.l C{.'~-~mt:;· Ex:.::-c:u!:l-~,:e::$ (>:f s-urr.cH::nd~~:f:~- (>(:urnies h:n-·..::: B·:)t 

:fJtft)H:-:d ~.~:f£::_:: pn':.:3:.n.it~Jb ::··H lHl:lk~ro~~~ (X:'-~:.:~·~fon:-; i.~ n ~-~!~-e f{):' cf•11:,1~k:-(:tti-:Jn .. x~.;:rl:.· ;_h~::· 
~-o:.~;;:::o:on:: ~{)r t~:(:-~c d:.:;cis:k:-:n:;. 

!jt., .. ~;,o.·!:;.~:: ~ht~ bst.:<: .;)f,~,·b:r~· ~=t><.~ir:g: :-e;~:,~,j(':3'l'b ,~.·~:H~!d (iF~ .-:~hf:i~> (:-~ rn~~:J ~u.·(\,q-.rJ,;:: 

~(1 gd i:')t:n )_<ut .. 1 f !1:~.nn '=-~· \-.·r::-·. th..: r>.:::?.J ::;~ ic c~Y:~Ho:1~:-:-d ftit ~m:~~;;·:;;. ::nL; -.ir:o.::.::~·s.: 
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December 2010 

u~~nph~~~H::(m:\ ·;tar~;.u~:dlnr ~ch(~~)~ ~bl:L:l"'Cn ;md p-ch tittd th,~ ·.;:::t~;,y ;wd :~u~t.;~bittty ·::.f 
CHil:rr;;.~:~.;;> :..h;·;~:::~~t~i:.:•11:>- ;:tH n::::::d ~i"'• h~:· ·::::·.;n::,:~L·::.;:d_ .. :\:,. :z:.:·1::~1 in: th.c: K;;:~r~mi d.i~St~lcr· ... ~.tX~'l:."; 

dO ~W-~ i:V~!:f:;U~rt:.; C\·c.::-n \vl:-:::n tuld {;_1 f~·_:f n:tt,_G:·:·; BO.:t3 pr~V!~·~;~~[y t:'C41~-~(!:::r·td ~~:; ":'t:d-l."~:t::; 

impc:d.im;;'nt~ 1.~} t1h.: ;;;{fic::3(.y ·.)!":.::o:~~~~3f<.~~k-k'~~- {)rh(;f·; ::.~~::;;. ~hf:. s:bd:t)• h·, t:va:..::.~:::~::::. :\nd, 
imp:h~; _ _.-; ... ~f ..:..~v~1 .. :u;J.:k:~~ ~1l~:.1 .;.:;:Ht b~· ·~(:'r:rJ~~-; ~r:.~knri;t! 1h:-- aur.:li:~~<)bik ;:.-:.>;,:3..:k~\::t~ .. fo: 
1.:.\{:Hft[Jk'}. 

:'H·:J, r}~;;~:t~ ~d":'\) ;~ecd::. u }>;:: i": ..... :•n:·i~-i·.:l';:;.;t,)r~ <}fi-~•.:.p<:~-:,1.~::))'~-i; !h;tt , .... t.•J.lld ::o~ ~·r .:.::i1!'! ~·~,J~ 

t:~·W.:Ua[C :3:Xi ~tOLX iXtti pr(,~:;:(,iC{i t~)t:y ..:;~0::·: :~.c(; ::·: ;(,i[~j- lh::."3{" :;h~[[i;:f.::.d~:·~l--pj;~iCi.:' fJ·;_~[JiJh~::trm::. 

\".-r.mld b::-:(: '\".·h;.1t c·:.c:.ctf:.(~ t·i-:;:~ .. <?' Art:: ~h<:rc (·:)ming:;:;n:::::~-:s ~ .. ~ p-:-·ut(;'·cf. dt .. ::r:\·_:. 

·rht~ -:.k~m(!'i;r;~p::k~ :·,~r-~h::.·· ftH·~hcr SH~§~.esr. :J1~n ~~~~ LJ :~ru:ys.l:: ;md \·u:.:k··r~1b-k 
(Kif'U~:n:~~11 ~m~~tyS:~S iS !·G(l:l1H_'~j l.:'~~Sh ·~)j':_h\.uC:t;· (.l:::•:.dHH?.:~-~-L:\·1:1.:::~~:3~k'·!L f:ri::.:ti.:' U:1 

;;:~\ .. a\:~~::::~-~-- 1maf.di:· ~.i) <:.'\';1~.:H.l:-l"-:·. ~;h::!tcn;.d ~:~ pk:c ..... ~. 

·rht~ l%':,.d\l.)~s~"•:kd ::.m::.:l~.-:-:::> ~h;~\ i h.tH.! f{>.r~,~=-~~~d dudt:g ~ .... ·:;_-::pll)? ·-..•.:()~dd :acl~~d~· ln ;h 
~:L·~~;.;:Idt:r:it~on rht.~ iss~k' crfpt:r(:c:..._·c-d rl:~k and ~r.~~u:~in_g k-.c:: ;:md ch:jllg(\~ b..:.:h~;\.·lor~ 1:: d1~ 
.,.· .. :~~mnl::-~~t::.-. For ·1:'.\,t:iHiJJh.:~. -~..,.~H·:ifl ~be <.:\'~j.;::~ki~i-i)n ~:-~HI·;.~::.., ~F!\\· m.nn~, p--:.~'-~rd-:.~ tru:~t th:H T.h:;;· 

c;:!r; :_}~: p:\)!·.::..:.:~\:d ~hoH!d ~H-:-•:o;.:~:rH i)i .. :-;;ur'_> V\· .. f:::;r. ~~ t.h~ b-;~.'-";o!:~ -'.!:: 1hc::~ ·r!t:f·->..-:-r•l3·.m~:·:· Hu-i.\' ;H\..~ 

~~p;;!t I h.-:.;:; ~;{f-;;::::..-;d b;: ~h:::.· p:)(:.:.·nh:.:: ~~)r ~..~:'p'.':'w··o.:.'. o:\.';{::;:t.:-~nk~n 1:rc..··;· \\·':::~l ;}i'(;'\'ak:m lx~:k·.f~ 

:-,~!DH~ .s~·:~{:r;: oc:o;::Hr\ k·-;,.~.: (-tf.;.,' tho;,'~· .nut~d-;:':i-.tt':d .m ... ~ t:p(,n ~d1aj ~3r~: t.h:::y- ~::J·~~~m·.kd '? 

Lhn·i:~~~ ~h~ hc<~:"in?. h::::~~~~~c':·::~· ~·\·;j~. !1t:~1n:: ~r.~·:t:-: ~fK:':-•.: k.::·;;~~;. !h~~ ~~~~-~; <=f jnh::~ !ax 
h •s:~.;.~:-; ~: :'ld ::;-C(~rlc)~rt: r,; ·~:-;.~J l:'~·.:q·L:t~n~..~;::'!: \.0 ~hl~ ~:o:: ~n i :.J.:;j1 y ~-h·.)~i l<J: ; ;;,·-1 :...-:·\.'·~~:~:: t,; ·Ct:i. 'f hr.':":'C 

j~-~-~~(":'; ~k~:d h) b-'2 ·C:>:plOf:t:.L1 ~~~ i:"f1:J~~~~=b ;~nd ::'J l~~:l:: ... ~r p!'.:~.~~b:c~ n:~:~i~:.aL~('~L T~>C usc:~ 
diS•,."U~.~Ci th•;' ~tl_'t;.;..~J:lin~ ~~~; -:~ n:;..~v-.. ::',o;r:~·wffH'(.: pl;;;,:~~ :,·~n !h·~· fP ~.irt. ()::h<:f t!.'3ib~;,-:~i.:)a·-:: H~r~·y b~.:' 

;.:~"\_l:-:.;;,·r::. .. ~r f.H.~:':.~;ibk;. for },.':'~~:~~r·k. ~r:~:.J~ ~-.:..:- :i::l·:-1~:\~-:J. 1.-\·;,·.:.dd ::ol h~dt~m ;\·:~5m. coa~illH·..' Cb­

t~\q:t-f ·.~ftht' pt··~:pcr~y ;md _;:;.\ n t~~\ p::)'l~{· \\\!-::M n<::: d~~(;(H~~~~1i::::>li)n~fq.; ~~~ti·~:;~i .. ~~ (;'::npk'~­
..,._,-~·.:d,.n·;; ftJ:" ;:~n t·:-;_~:;.:·:~d~-d p::;;--[.d •.)f ~1mc·_:, (L•• .. :i.J ;n.;:l ::;;,1n~'-~ ~(:-c;i-:_).-{._:.;.-~):~.:.H~~h~ :tnp::~.:~:;::. ~u;~ 

1n~i~~!tH>:~J ;.hro~l~~ii :F:~\· r_;-.;::;~ ;_1f :h{:' f;snf.:·:= \.Vt_:u:d :~::.'t L;t,::;,;:)~!EY~i.~;::jc·~~l:;;; pny .... id~ ;~ .<.:-::h~"~~-:.'n~ 
.d-:.~b:· in ~·.\n.:~~r ~o d~~~. ... ..;k:p mi~i~.~t~i<ms f(~,- j: .. 11~ ~~;~·:: .-:::--jd i~~-:(}f}\.\~i~f;,:,· ~•np,K·:s .. / Sin:::c t:h~ pbnts 
'X~~~;;~J pr::.:$:.m1._1b:J' b:_: dt(:,·:-::·:wf'.::'.~·t.•:-H:-d ~·,v{::l~)' yc;~rs J3.;;n<--~.;: ~\'t;~ ifre>li; .. ·;~·n~A>.t .,..,_.·:)H~i; ~;.;,~~ 

;~d·~·-:::r·-;:.:;· ::..:.•;.,.·i.:.~-·~((,n·:Jrn:c -c.;::.ns~~~ l-h.: n•-<:,;:s <>t>:.~:.n· ::tt ~1 i;{~c1· p-r:.~n~·; :\r-:: t:--)·;:.n: ·m_her' .r::;O~l(-.~~:i~..: 

v;~~uc:; djn:in~~.!1.Gd by !nd:nn Poi;n_ th~11 t"lljf;in n-:;w·bh in lt:i ~~b:s-:.::n~.; i~Hd ~~!~~k·;;:· ~~Wt fo: 
~-L):-::~~~C:. {i~~._- (':'.\..:.1t:·1f.1~{~ 0:;(-t)· T :_)~Hi":H1 ,i '? 

C<lll~·~~;;:: ~·; ;:: ~'',~,;~<:;i;, ~~~;;~~>l:: '~;1ji1 ~~: :;~::l; ~~:',',~ -~ ;:~:;,~~.:~,;~:ii;Ell~: ~\,;i,·,~,~;:~,~~(;\ :::: ~::;;~ri:l :~~;~:;t ~)i,: :;:,~) ~~~~ :J I 
lwJi;J.r; P'f:i·st\ -:.:k)·~~:H"-::.' i't=O~d:.~ ;:on.:c C<~~!:bn~lbn h~~s...--lJ pz~\-..·-:._:r p~;w!•-:. b b.;.:· hu;~~ :~i >~-:;.;,.,: 

\' (,!'k City·~ rnrd1tt -~~:~~it't~b~tt3\~g -t:m·s;:::n und;,-cept:~hk lt\·cl·; .,:.f :~·;Hlm;~ f~)f hH-~:::=:y EJ 
~-(r_·rpubli()fi~. th(::",:, \Vh;~J i.'tl.;'dib~[;ly h: thcr.t: K~ ~hi~: bl:lfd'th:~t ¢l(:-Si~~g ~i;di;:i.:t l\·~in~ ;\'I)Uld 

Sf.ljk-;:. :::-;~hm.: r;Ht:::.'? :--\H{~ \:0.-1;:f·~ ~h~:>i~ ~~)Gi;k;;.~~·~ ;:li~X~~f;:· p{ (.:,::-n:;~·q:.:c..·n\:{·:~ rr<~_icc;~:-J J~·dm 

v8.dC:·l;:; ac,+.:k:n~ :s-~.'o:~nw k~:; -~;r:d: :}~t: lt-::ip!~:..-;:ni:~(~-;. f~-.r ~he::· c('•1H-~Hm:~its·,) 

Appendix A 

1 
2 

50-q-DE/EP 
contd. 

} 50-r-EP/PS 

50-s-SO 

50-t-EJ 

A-643 NUREG-1437, Supplement 38 

OAGI0001367C_00190 



Appendix A 

S~:·nR~ "(-.~~$i•; jb:' i~rl~)!'IU\:'·d :.:ho.r~;,.·':· ~·:' .rri~(;·lkd k·:· [~'"i•~ •.:.:··:·nn~~:cd~fes dc~::gnn::{~d :~S 

p~n<.~nH~:Hy ;1;~~~-o;;.~d ~~;q~:tJ ;;m ;:~:::ck:cc~ c~:::cu:·. -·:b-e r:srJs: ~bPtd:j n·:t!~t thf:~ m::.:.:d i:· ~1. h~wd 
k"·'~ ),; tnken. 

l:).y l::-;.1i::·3.'-.:on. -;::d~:::r ~~:·t:·~~~ ·.)f ~~'~gnx:n~.1t·i~At rr::.r~~ ;; f';.tJ be ~evi·::hcd :n d~=t~:.iL ;w.: :.:J;.h!·:?~­
t.:n--':'i~(: ..... -~~:;~.;.~ -;~::·~·;;;;~_-:· A ftdJ ·:~·.1t·,1!~·;1g <.:f;;x.;;h~;,:h.:d :.:;(}H~.ick::".)~:~·.r;~·:, fi·{·~rr:. ~itt:.' OS[:~~ ~h:c>~~Ld 

b.;.: m~1d..:' ~·::d ~:.ddr~:-~·;t"~d in ~he F\f!S un<h.:~r ~-':.H-rw:;H.h·;;.··_ -:.:c~:o:·!\L:t)· ;rn(! :.~)H_f;~k~rm htp;::_;_·t:~. 

n~~- :_~;;·lkf:·F.·:.::!" r~·~~lC'..~l.l':-::~;2: l~ldi~~n p( 1[tH '.-\.~·;JH~(! hdf; i{'t ('{:-rnr~A !?.ftCnb<)~~~ .... ~ :?~;··; 

:~~1~;;:~,;(;~~.' ;~', ;;';. ~,;:;;~.:::,~~~:,~, t··~ ;:~j;~:.:j::;~;:~~:s·~t ~:; ~ ~~~~~;::: ;;::n:::,'·~~~~,· :~· ,.'~,,:~;;~ ,~'~)1;~;, ,J,.,,. c: 
;:np~iL;~ ~h:l.~ lHidL:~~r nlm;~·; ;j-;,'1 i:h)1 f:J.I.·(; ~m .::~t.h·¢r:;~ ~m[•at~ p:: :.,::im;;l, . ..::~. J.l:(!'',<,·.,:~\-t':t • .:~ l,.':j(g,~ 

;~~ ~:;;~:~~~~:· \t::: .. ,~;;"~;;;;~~;'~ ~·~~~' ,n~,~~:;; ;~ 1 ;:~:::~ ·~:;-, ~-~: :,,;;·;:: ~\ ,~·~~:;;) ;;;~1,: :~ :~;~;;;; ·~: ~:;~i ~;~~:1 ;,,, ,; F' <n 

~:::: ~~;,:; ;)/;;~ i: 1.:; ~:~~::\ill.;:\~ :::::: j,':,:, ~;~~ ;1~~;~;,:(~::;~; i~~ .:~,1~ ;, :,•:; i ;;~:1 {~':'~ i~:·:;~~: ~~ t :~~t ;~: :1: i: :::) :~: ;l>Cir. ilK 

d!:·n~::h::-fr:l::ll\.1::· fiwJ;;~f~ ~~;:~uhJ ~~\( rcv.crs·~:d (OSEtS ;Jt. f:~~ ~Oi .. '§\-. ... ~:r::;: )'~::::·:; ~t:1e-r k~:y 
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1 MS. EVANS: Hello, my name is Laurie Evans. I'm the 

2 Director of Westchester SAFE. A mother. A local resident. I 

3 want to go on record that Westchester SAFE opposes the re-

4 licensing of Indian point. I want to say that one of my dear 

5 friends, her son died of asthma. We lived in Brooklyn at the 

6 time. I also know a young teenager right now who has been 

7 operated on for thyroid cancer. So I see both sides of those 

8 issues. One of the things they talk about is the clean energy 

9 from Indian Point. They are not discussing the environmental 

10 injustice of where the uranium is mined. The impact of the 

11 toxicity of the water in those regions and how the contamination 

12 of that water is creating illness and death in those residents. 

13 So just because we can't see or smell the Strontium-90 which is 

14 leaking into the Hudson, doesn't make it clean or healthy. With 

15 elevated thyroid cancers, with toxic Strontium-90 makes us 

16 realize this aging plant should not continue. In addition, it's 

17 siting on a fault puts local residents at further risk. 

18 Tonight, I've heard speakers talk about the need for 

19 local energy, but I've heard very little about conservation. 

20 Employees could be trained to do environmental energy audits and 

21 work on efficiency and health sustaining viable alternatives. I 

22 have relatives who live in Sweden and due to students 

23 initiatives, they decided to have a night without electricity 

24 and measure their savings. As well as discuss in school the 
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1 next day, what they did instead of using computers, TV's, 

2 dishwashers and other electrical appliances. This is a time for 

3 us to ask what each of us can do to create sustainable solutions 

4 for our health is the most important for our children. What can 

5 we do instead? What energy will ensure the health of our 

6 children, our water, soil and air? And what jobs can we create 

7 for the people currently employed by Indian Point so they can 

8 maintain jobs? Let us all rise to the task. Thank you. 

9 

10 

11 
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1 MR. FALCIANO: Good evening. My name is Pat Falciano. 

2 I am a retired employee of Indian Point and currently a 

3 consultant to the nuclear power industry. I'd like tonight to 

4 give you my perspective concerning the safe, secure, vital 

5 philosophy of Indian Point. I worked at Indian Point for more 

6 than 38. During that time, first of all, I've got to tell you 

7 that I've never seen anything that would lead me to believe that 

8 Indian Point's not safe. But probably a bigger testimony to 

9 that is the fact that a lot of us that have worked there for a 

10 long time have their children working there now. You can say 

11 all you want about motives and how some people would do just 

12 about anything for money and I'd probably be the first to agree 

13 with you. But I draw the 1 ine at my family. I can guarantee 

14 you that if there was any inkling to me that Indian Point wasn't 

15 safe, my son wouldn't be working there. 

16 The other thing you have to understand, a few people 

17 mentioned concern tonight about security of Indian Point. I 

18 spent a little over 22 years as a senior training instructor at 

19 Indian Point. Just about everybody that worked there was a 

20 student of mine at one time or another, including the security 

21 officers. First off, I have to say that whenever I had any of 

22 those officers in my classroom, they always exhibited nothing 

23 but the highest level of integrity. Knowing these people as I 

24 do, as previous co-workers and thinking about this stellar 
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1 performance during the force on force drills, I have no doubt 

2 my mind at all that the security officers would be able to 

3 successfully protect Indian Point in the event of some kind of 

4 an incident . 

5 If you want to talk about the importance of Indian 

6 Point, about the fact that it's vi tal to the local area, this 

7 was mentioned a couple of times already this evening, but where 

8 would you get 2000 Mw of electricity if Indian Point was shut 

9 down? People talk about green energy sources, renewable 

10 sources, conservation, and we really do need to use as much of 

11 that as we can possibly get. But the problem is, after you put 

12 all of that together, it will only give you a very tiny 

13 percentage of the electricity that would be lost. The bulk of 

14 that power would have to be made up by burning air polluting 

15 fossil fuels. You can talk to the families of asthma victims 

16 here in New York State to see how they feel about that. 

17 Some of you might recognize the name James Lovelock. 

18 But for those of you that don't, Dr. Lovelock is a British 

19 scientists and a world-renowned environmentalist. He's written 

20 many books on the environment. Not too long ago he gave a 

21 statement to a British newspaper and I'd 1 ike to just read to 

22 you just a couple of lines from one of his statements. It says, 

23 I quote, we have no time to experiment with visionary energy 

24 sources. Civilization is in imminent danger and has to use 
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nuclear, the one safe, available energy source now or suffer the} 52-d-AL 
contd. 

pain soon be inflicted by an outraged planet. 

3 Some people here tonight try to express what they 

4 believe is the opinion of the major population of the people 

5 around Indian Point and they say that they shouldn't allow 

6 Indian Point to continue to operate. My last six years at 

7 Indian Point was spent as the outreach education coordinator. 

8 During that time, we brought in thousands of people to visit 

9 Indian Point to see the day-to-day operation. We've gone out 

10 and spoke to high school students, college students, civic 

11 organizations, places of business. I personally, in the last 

12 six years, have spoken to more than 9000 people. None of those 

13 people, with the exception of maybe three individuals that I can 
52-e-SR 

14 think of, none of those people ever expressed the opinion that 

15 they wanted to see Indian Point shut down. In fact, quite the 

16 contrary. There's an enormous interest right now for people to 

17 want to see Indian Point and how it works. I've got an envelope 

18 here full of letters that were written to me by people that came 

19 to visit the plant, in appreciation and for their support of 

20 Indian Point. This is just a sample. I would like to put this 

21 into the record, give this to the NRC before we leave. But I 

22 want to strongly urge tonight that the NRC considers this 

23 information when they rule on the impact of license renewal for 

24 Indian Point. Thank you. 
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1 MR. FEDERSPIEL: Okay, thank you. My name is John 

2 Federspiel and I am the president at the Hudson Valley Hospital 

3 Center. Hudson Valley Hospital Center is a major health care 

4 provider in the region, as well as an emergency planning partner 

5 working closely with Entergy employees and many first responders 

6 throughout the area as part of Indian Point's emergency planning 

7 program. Since Entergy purchased Indian Point, this partnership 

8 between the hospital and the site has grown exponentially to the 

9 benefit of the residents we both serve. 

10 For example, when we were seeking a substantial 

11 investment for upgrading the hospital's existing emergency room 

12 into a full-service state-of-the-art 24-hour No Wait emergency 

13 department, Entergy was there for us. And today I'm proud to 

14 say, we have one of the finest emergency rooms in the entire New 

15 York metropolitan region. 

16 Over the years, this partnership as grown beyond a 

17 donor and charity relationship to Entergy providing insightful 

18 training and true community leadership to our boards, 

19 physicians, nurses and the entire staff of the Hudson Valley 

20 Hospital Center. We are a stronger health-care provider because 

21 of their presence in the community and would rather not think of 

22 how we would survive without the low-cost power the site 

23 provides, as well as the substantial investments Entergy makes 

24 into the local health-care system. The short-term outlook for 
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1 health-care in New York State is dire. And the long-term 

2 prognosis is becoming even worse. We cannot afford to lose one 

3 of the area's few remaining economic lifelines. That is why on 

4 behalf of the employees and the entire Hudson Valley Hospital 

5 Center family, I strongly recommend extending the license of 

6 Indian Point for another 20 years. Thank you. 

7 
8 
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:;';::;;.'';';;:,':;;:~:;~~r:!:;,·:~;~. ,,~,~';};;~;;':,; '.~.:.,,~~·:;;!;;; ~l::!,r;,; :,; ::;;,~·;::i~:·:~~L~:~~' :~,~i~,';'',,':' ;';'~~ ;'::~::~;11i1 · 
d~:\···:;.k~p~n.:_:. .'t t~Cd'(q~r:.::-1K·:~s.i-.,::.: ;'lk~r1 t•.) ;~.j.;j~·,;s,~~ :,he': pr~:(:!':~ia: :.(t:.'C~<J ::~~l- jo~::~>~-Cnn ::.ll.!:-;,-~].(: fc)r 
( j~l~~~ B. :.:.~~:.j C-. .... ~~::::;,::;:, Th~: fin;.:~ "SFlS sh·:.'.u:d 1~-,di<.:.:H-:,:: iJ~c d:~tG ~h~:~ t;;o:.: [::. ;;_"..;-_p.;_··•::_r.::d :,(-;. 
~"~·~· ::~_:.:~:p:~:h:d ;H:r.; ~ .. ·k:nt:·f~; -~:pccif~c::-:. -~~.:('h :~3 J-:x::;;toi~. sh~d~~~;:.~~· .jur.r~l";;:tH. Jnd ~:2cu:·:1y ;3;t.., 
;.krn·,:;.~~ arr)!·opn.:~~(: ~<:.~r .:Ji:~(~~):~m·c:. 

P~l:~<:~ S-9 ~H:.,_: ~;,~~;·::f)(. ~~lf; dn~{l SLfS r:o1{: 1t-:.o~~- $-:)rnc- S:·\!d/u. wcr~: ~K;t.r.:·t:~~~ll:_~;:-- ..:;(.~::;~ 

1-.'-'~-.:.::;t::ci;~j: b~~~ :-::::~: .. ,j rf(c.t b:· i~r:pkn~·Cn~:.::d ~:::; p:~r:: l)f h;;c:n:\.::~ n~:~t":.._o..·.:::l pt:.~::-·~:rwf:: ~(!' 1 :·!. r:r;~ 
....... 1.\.'.:.: ~:r;.:.c Enl:::~·g_:.: ;.:~ i.>~t1:·in~~\:.' : .. :~ r·t.fhk' ~~nd :n:pk:n~,.~nt t~~~::~t :~.~~;;::nu~:~;-c') ;!:"~ t~~·~Y 
f:~·:-[:.c;·,u· t;.~ b-(; -l~-t't:'.~ h>:'ll{'~fj..:_:~:~~ ar:::.~ ··.v;,•l:ld .r:·~iti:~~;:t{.;.~ H-:_(; iH:.p;_;,(:r. r.~r ~:"t ~(;''~:~·;(.~ .:;:,>.::.:i.-.~::--:~t :':~;.~::.Ild 

.:;nc n<~CHr 

L1 •.:ntr ~:·:..~·c)p1n~~ -:.· .. ~mr::.~:~Hs (>r(J.:..·.~{~hct· :~3_ .~{~(f;', FPA n~:qu:::stcd r:h.::.-:.! \!R(: i~:\~h;d\:.~w;c~ 
.-:n.1lyx·:; .':H)"' ne~:.; :::r:~o·k'!~~i(. o::· '3U~in·"JiC i:1t'..Jr:".:"'!atid~ :.n ti~r: pn)~~:ct :::_n.:':~. ~t ttpp(;;~r;~ thi:: 
J:;n .. ~·n.~<~(ion ~:~::~:; n~.n :~Kiu~h:d i:rj ~he dr~~il StJ~. \V:.:: ~-\·.:'c-:,!"m;~_:.:·:d th,":t H{jV, .. -g-e-::•~c):;i~ a~1d 

~;t:~~n"!~·~: d~;;;~ h<: ir:<:l~:<kd ir~ ~h~~ '!1m~~ SF1S J-'~;~:~iud;~.dy f.n:·a~:;.~rrs;:nzt s~;i:~l-nk ;~-:~~~·v·i~y 

;,~.,__·.;:t;,:;;·;ns~ :~1 r.h~~ q.;,n-:hr:n~ N-t'::\\'' .:..::~~·~1;'-y··Nt:·v .. · Vnrk n·~,.:tror<~H~•tr3 .n::gi-f'•H ~~~ r..z:::-:."::1! J~~·):nth~. 
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Appendix A 

~~K:L:.:·:;J:r R~gult:l.:.-.>r> CoJ~HTl :·~: •. ;()~i 
\\'::shing:c;r,. !>C 

ll h!';n W«b~J Bmt!nc.:;;-d 
1'\:c:k'.kil!,. h<:''-'· 'r .. ;rk Hl56f:, 

lflndinc1 P{)in~ OP) j·~ \~~c·~1:.:~d. ;h.~ di:fi<:r-;:nc·~;· \Vuu~d h.~.:· nYw:.k~ Hp bJ ~~·:h·i::tg J}O\\·~~l- o1f :he 
:-;r1lL 3 :_;~·::. ·~~frr!d ~ap~·~c~r.y ·::.t;r:.K-:$. t~-:::;·m co~~= t h3:; \\·o:..~id rl'~r:..~i:. ir: ~~ r:':~ij'.)r 

Jncrt:::;-;,t: 3n ~d:- pc:{lhtLi()a: ~):::r~JC~{':~~ sul(<:;~·- Li:o:j.Jc (""acid r;.:::in·) ;;~thi c·~::!.:..~ln.·:·~ ~1:-~:· .:.:~Jq~t;: of 
H:i:: poDut.iH1:~-;.;. t'h:s~ '.\·t::1~id ·tncf.~:~~·-:-;; C<:.:-.,d'~(ir~:-~i pbHh ~:vcn ~;>~~~i: ::h~.:~.:.~ L:.~hunl.-·;j·"'!.'i:~y trw:s 
n:~d<;~~:· pk:~~~-~- fh·{.::r11lL llx .. ~!cv,~ that Ht~-=' c.;:lt~'·-'~~r ri~k \\·:th: ,>:)~1i i;~ '\·•,w~~:- ~h::~n \\·i~l': n:.~ck:<'-i 

pu\n:"r. ln /tUl:,Lr-;; 20·11~.~ ~:.h.~rt \',·:::.-; ;~:1 ~-:k~t:-i..:-~~1 t;~l;:)~·k<.'l-~3~ lb lht ~~·~rtb·:>.:.:;r .. H:;;:;td·:::-..­
J(;~-w")r:::;~:-:;~~~ng th:(: ;,_~ad.:..~ .. lU<~~<-: •.~f :Jt(: ~;/d, a~t<.:r:!~:t ~-n._~t-i._:;tw:;~n;,.~~r:;; ::.h•j\•.;(:d ~~ ~j(/~--;_, l\:'~J:.k~h(>f1 

3n ~;:._d.fut· d~·-~"id::.·. rht:: J:.tn··iH)::~Hk~nt::~; lrnp~~l..:t SL·~t·:m-::(·~:; nc.::.;::~ l3W s 75.:1. :on-::. ~-!fsutt~.:r 
t;·-dd(s \~:·ouk~ bt· nnit~~d b~· d ... ;.l:;;:d-HH~:<.:~ pin3::: of ~:~qu:.:::l ::.tsing h:r:i:''-:).;_rr:-~-~ ~·:.r ~r:~r:-,.. 

9•y:.·t, :.~f~h~;: :i!Jlhlr <~x1::.k~:~. Th::~ <:.'pJ-:.::~Jion .ui~;::::S, •,;,:h~~t ;,.·,-()1::iJ h .. ~ .:.k:n.(· ~xilh ~h< :·:tlg_;:.- ~n:·:,·~1.n:t 

pf l irnt:.".tn:.~-t~-:~:.d tr~ r ~·r·dd·~ ',\~~:;t,.,:<· F. \ .. ~:·n :.x:n.:-~}:~f!: i:n ~h~ 1 i [D ... ~~~~r~rlt: \'•:f)'d~d c·:.\:,t;~;~ hi ;~}l 

()r: ~h(: ~utt~:t~:t:: .. 3t ,.._.,n.dd ~t·;,;.·rn ;h:;:n t.hc::.c,;: i~. ;~ gJ;,;,~~~t d·.::-~~~ •:~f ~'"'r~l.il~f-:H; ·:)pp~,:!~it!,:_~n t(_1 ~P 

l k~\\·~~·-.:t:.·r .. rhr. ViU~t~.c o;' Huch;:m:::n i·J;b :::n in:ng.c c~r ~-: ~tmn ::.pSit.tinr;-: ::~n. :n<,.~1: -:X~ ;t; k)f-Pi> 
{,t::ld Bt=c·h::n:,H5 :?,::~-.-·.::·rnn;,:·::u ._)fr~cfal:; ik~ver ·~(·(·n, :c ~t: oppP~;~·d ~z) Jr'. Fdr :i··1c p;:l-:<t !.~ 

yt:;3r~;~ J h~~\:~ h~~d a b::t~-~:H~S:i t:~n (h.:H·l.:::~; Po~nL \'Gr~· . .- ;,:!uS·2 to !f'. l.n i~ll ~h;~·-~ ~Jq:(:~ ·:.nd)• ~x1c-,t· 

\Vindd h-t.~ t::::·.-:r-"~r:~~(-:d to :rj·d~~~ti~~::: lf yr.~u ·~~:·o·r;..;td ~1.t ;he pL~nL H<.),_,-:;~,:~_::;~ '~\'f)d·:(T~ th3~~ <T~~u:~ 

th•:n dk.~ ptarn t)n(:rJ st.ty· i:·1 r:b.: ~H"t::~. \1~:·· corW:J.c.:. ,~, .. itb tht ~:~·!:nr::lm1:{~,: l$ .... ~;...h.:.·p·)i--...:;.;: j ~.nH·; 

to HtL'.~\)1~~,. \\'Ol-h<~r::. ~x:ts fai.:·:;:.~ 0\\.T:~r:> ;3nd t·nany nth:::r !yp:.:'·~ o:" p:.:.~i_)p~·:~. ! ~tlso rnn 
tb:; c::(:~"t ~H~~UJH.i. th-e pL:n~~ an.J h~~,-~ oh;; . ..:.~n:cd ~-~n~y pn!--{P s:gtr-: T:h:.l~. it S·;?('31';;$ d:~=~ nti.:' 

<)~·yp.:;;;.it~on tn lP C<)~n~,·~ {~OE} )X~c~pk: Ul3~:;3dc ~bz~ i::-:nn1c·d;:ur: ·.,:jc~n;ty (•( ~ht.~ pb:nt. hi~·: 

iJfLer~ E~-:~n~!~)n::·d. by !P O}>pi~J~;;.T:t: •.. th<1~ lhe phn':.~ ~;ttPnkl b<:...~ ..._:;~x~c-d bcc:.:-:.us(:" ~lh-:r~: ~~1.:.~ n(},\· 
tn~~ny _tnon-= pt:OJ.rle that E\:t: 3J~. tb.:~ ~n·t'iL 1-·hYl..\·e.,:·::-r. p:rob~~hiy nw;~y (>f~tho:~~ ~...,;t·(~pk: ~1!~n·(:d 

thcrt.: 3n (•rd~t tc. hav(; k)\\··cr ~~:tX•2:·:: n:·al ·:.~::mk: :::g..:.:"p:.:;. of~.t~n USt;{] ic' ath.-·crt~:;;_;_~ ~.!-w~ :::.horn:;.~ 

.,\·:~."- jn -·-r!J:;:rk.~ 3-~- A co!.mty k~~.J:-J:n.:~~r t_:':·un1 aHoH·t~:~ d{~-;h icl) :~'n:~-~~):;,~;:Li ::h~lt th~~· ~;nc 

~1:cr2;:ng:·; b..:.~ n~n..__.·,~-d 1.t.~ Sh(· ~.::(llHr~y Ct~;r:·~::r_ ~~huu.:. )0 n1~lc-s :r·.:•:~~y l-lt-= ~-~t;d ... it {t}h~ C-:>at:~y 
l\.·nkr) i:~ nc·[ '>n [n:,;;.~rgy':·; ho~t~,;~ h!d.:: Th~H ~~ pi;.:.:<:l~ .. dy ~he Jh)~~n- ~t: ~h:: ~H.;:;~1 {~rthf.: p~an: 

Uhi:~ 'hon·K· tw·r}. iht p~.::>pk b~n·,; i~Hie ::~pp-.);:.;\(3·Y~. g; ~L Thu:;., ~~·~{;·en~~ h~ rn::.~ tbft ~:..:1.:.' 

b;\Vt: ~~ ·..,.;..~ry ~~r!lod c-..:trnpk: (:f :;i:-:s\..:'1 :;,~ -:.i(;:-nc.k·.r;~cy"- pc{:·pl~:: fnn~-: J.b.;.,~ ow::::,:..L: tr~·3nf~ ~t:~ 

c]!(:ti:;e i:(l :l1c lm;:;] r(;·pp!.;:. 
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Th:.s ~~$.·:t.~E1~or:_ <..' .. :ii.:~ l.t··:;1·c·d in :3 r('<.:)J:~! :;k·.;.·t~t)fJ ln !.n02~ [h,~ S~w . .:_~ .:\:;·~.r..:~ir:}.dyv,·~n:.t~H:: i.:y;ts 

:x;,;J~ss~-;(•jecf. Sh.\.:' in-J ;:h··.~~- ~ \\:(;1{0 '!,S.:~;h 6{~·<d;'~··:o nf ~h.~~ v.~Ju• in he~· pr::vB•.;u::.. dj:~trJ{~l, hm: :(]~.;~ 

n·~"'.'l: df:~~l:'j{-l "~'-·'.b \•,.;:ry dl!~~:n;·:~t H.C:i' oppon·:.."nt t:aik:d k~r ::he --~.:-:.H::t<>J.i<H>;.~== :;tn:t::J~:~'~'·n o{ H\ 

:-n;)!d:3g 1t th::: k:.:.~y p~-~~r:: -<;f JJ~$ c~~f1:p:1~gP~ ~h{~ i-Dd :::_;_h-~Kmcd ~~ gn~d~;~d :;ht:~td'-·e"v,-·n She $Cnt 
~: k·:.k:r t-.~ :~~:.ppc~tt:.::-L~. ~t::king ::h-::tn h·, (:{)::l1t: ~(~ ~~ tt:nd :·~·:i:~r.:·:· ~!t:c~tlb~~ ~;he i.~.-~;~; ~:f:r·t.uu:~ly 

c:·wiJ...:ng~:d Sh~: ;,':(ln ~~y he~ u.-;r:~1! :~;rg{· ratlf_~)r::_ i~1 thi::. c,;r-yc~·:r ~··tt~(·.~ic~~- ~f J? '·~.P·P~-q~;;,~nt~, 

'X-~.:rc numc:·t~t:$ .. tbi:~ ~~utco1:n:::- f:f ~h(; (dc-cr.k>fl sb·:)1.:id h~~i.:l;;-: b<:Gr~ diJf~';·(;~Jt. Jn ~1dLbdt:m, th-:.~ 

;::,~a.:t~' h.:~ n:.::·vc:· ~k~-:.~r: :3:ubn1:n~:.~d t<~ :;~ Vt:~ie t··y tl:(~ pt.~h:ic: ~~vt;D ~H1 ~Kh=3.sDry r:::k~r:.::·nd~tlT~ 

\\'os.;i .. J t:;::· -...v:,~:·:J: do1r:g. 

\Vt:":>tch~~~~::;:r Cc)~ln~y d~~rri~·n:!C:~ .l ~x~okk:t :vcon:WJ1r:i·r.y r.~:T~~~·r?.t·~:h:)" Pbnn!;~~ n~r lr:~har: 
Point. ;).l (h:jd~· t;·)r ··'/'O{i c~:hj ~·{n:.1r Fnn3ily"'·. {: d-:::vo~'-~::-; ;\vo ;.,,h~)k· pagr:s~ ~{h.e c-;:"r;: . .;.,~r~.~-,Jd:1 

~.,; d:~~ ;.:~'-:..~ .:.)fp .. >t~:-~~.~~.::n~ ;.:xH .. k pdh f{•t· rr:.·du(::~q;. th(: >"i:;k .. ;~ :}:yn)}d can .... ~~~r. ·1 :x·s-:.~ piUs ~lH:' 

dj.·~}:·;bl.lt:t:d ~f~ C:).~~~;[n~ng; l \\~1S t:h.:.1hit·d pi::!S;.)r: ~n ~1~~:. f{>r 1hca·;. Si~x:-~ n3y i)1_;:~~!K~"S~3 i~ 1H 
Pr~··c;·.:~f.;_;:J ;;1,:1d \\.'\.' :···:>.>.::.3'!·-::::d .:~ h<.;okk~1 ~h(·r(" J:-: V·,.dt i1 ~-<~{~~~--~f:!d th::~ l'-\~ ~hf•:..lld hav,~ >.'.Hf~t:· 

pi}h~ {1-·<XP 1bi~'J::. },<)\\·.~;·~,_.-l::(. ih: t.;!;;,~phl)J:[;" ~M.~ rtL\ dn.~~\\'(;t'. }f~··-;.1x: p:.~hlie" \V{l.~: f·:.~nJ;_~,.· 

('(1~1-.:~:.n1:2'd. H~::~·: .... : \.l,·ould .:·:>~~ ~t:t.:~~-t~ p~;[~; iD nw;lh(::·~:: ~t =~·t:{:·m·~ 1b~~{ ~hc~c ~;h.:;u~d c:·;.,\:·:1 tx~ ~;uiB<; 

.J~~l1"Ja.J:~1 frun~ l.P opt>C·~h.~nt::: .. 

H 1:; .,::ft(·D :;t:;::~d ~~y U"J opp·J:~.t~~~:-~ ;1·::1~ l':.:r:t;_·:.-:at:Gn !~~ ::n~i~<~~;ihk du~· :.~: ht·.:~Y~:· tnll.i1...: ,,Hi: ~h..:.~ 

F..':.ld:~. T'h:.·:- :~U-l.~· be.:: :ti~.J': ;(·::· ~r:t:eh ~:f~);.,.: \:cv\· )\n1 ::;rr.:~o:. \\:b:..~1:'{: { kn:c: Ji·· ... .:.>.{ f~1~· :~::c~:~! Ot 

!D)· .!if~:. l !.:..·~v.:~:\'(·r. in the iP ~::o.:.';) .. tft~n~.:- dri:;:<;:: ;;1 d:•~ :·:p;.;_\;,\j :~:1·:~3. d::dn~ 'Llit' r~Eh h\~:.H. 
r~B(' \dD be; p~;;;::;cd :1y rn;:my \·ehi~_:.k·:·;. 

rb.:.~ ~~i:J;i:'t ~t! p~thJ i(• du~:~:; !"~.:;t S(:(~iO ~(> \.': :~ :t.+::<.{~ (\H~ Ld i·~nr: ~;; ."!h'.:ay~ cu t!'fj~~:c:xL in 
C{)1!1p:3:-i:~·t~n ~5;~~h otht::r lHd~-tJ~::i (d!•:.'}" OW .. 'l:' i:~;i;l..:.:d .~(~'(\. \-'t)fk .:; ~-....-:ity ~1t i.h.~:::.db<::H:(), }p 

opp~;)~K~nr:~. ~i ~.:>n.:p ;n :r~:·.~ bd:.;:.~( di~:d:·J.:::~ g'(\Hl tf:.i: g;:~n-:::nd. pdb~!f..: .. Jrc nfh;P .,; .. ~~·nr.a.:.~k-~('!"n·: 

;.F~n ... ~rg;~, ':~ n~.~dn1r crnptrt· bl:il(l':n:!~ h'::~ prc>~nph~d :.~ .. ~~:':chdn~~~ h:~ q::.lt:~tion \~.:tk~~b:.::-r F:rtc:Ty 
b;t:. ~he fil'~~~~;r_:~;:~l :~.trc-:1~-~.:.h t;.:} :;af::l::-: ·~)pc~·;;~t<: i~s f11.>::i ;l;~d ; ... ; ~"";·f",)v·J~,t~ pro·:~;.;:,f :3::~c::Jrity a:. <:~tc:·} 
p~:lnt.~"{!Ddi<it5l'o~r:: ~~~(e;: Er:cr~·?.Y t:·u::~i3ti{~l1 h~o ... :h:;;r::.~J \:$. "":::.t ;.~~;:;.::t ~~2 :n:Jltr~n..-dny .. ~~h:...:c:· 

l-':nfit--f\:h. L·"'"" run$-,,ript oi" :,,.-~I :!J!:\ lnd::r<tcllikr:t S:lk'-: F.'- .J!vadt:<n P;md r•;<>,,llWJ) .. ·\t 
$~ mih<•D-'(by. S ;:-;o wi!!io:.1 o~' ;":wjt;::i<ll :'.t><·ngoh wiJ; h: go::::c;.;;,;,l .:Hnu<lily. 

T(~ .. ~.:.):'t(::.~d~:.. it~:; ::ny :t\p:~di.)r: ~h:.t~ lh(~ c~:hc~- :·c;~U;;~k nc:~:r ... t·~:nr~ ·::r:.(·t?~Y ::d:-:.~nl~H~vt:~ (C(1H~ .. 
~:~~$)at\~ k:~s -:;;;;f~~ i!J:.:~n :H.:ck~~r <:n::t~.y~ ~;~v,.~n i.n th~:· C·:>n F:di:<•D ..-k:~;;:.'>· .. nC'l'thing .;;f :··(:~tj 
c~)~1$Cl{lk'th.>::~ h:,pp..:.T:<:.:d. ·' fh(~ P•;J bli·.,.~·· :sfh)ulr.i. rt(J:l h::~ {:on:H::;~·:.d v(d); the H1na1i ~'!tUHbc~~ Df 

lP op::.(ln~~Ht:~ .. md s:b~ ... B~ld tK' h(:'~:nJ. 
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Appendix A 

1 MR. FOREHAND: Good evening. My name is Ron Forehand 

2 and I am the president and CEO of Hudson Valley Gateway Chamber 

3 of Commerce. We're are a regional Chamber of Commerce that's 

4 located in the area. An area that encompasses were Indian Point 

5 is located. We are Westchester, Northern Westchester and Putnam 

6 Counties leading business Association and proud to be that. 

7 We're about jobs. We're about safety. And because of that, our 

8 proximity to Indian Point makes us acutely aware of how 

9 important safety is and the running of those plants safely. The 

10 employees that run the plant and the people like Linda Puglisi 

11 and our mayor in Peekskill that help with the overseeing, we 

12 appreciate because we can see what a job they've done in making 

13 sure that these plants are safe for the residents. On the 

14 economic side, which we're obviously very concerned with, the 

15 continued operation of Indian Point is vi tal to our region. 

16 Westchester residents already pay more than twice the national 

17 average per kilowatt hour for their electricity. Should Indian 

18 Point be shut down, these prices would rise dramatically, as we 

19 all know. 

20 In the current economic climate, the lower Hudson 

21 Valley cannot afford to do anything that would push away 

22 residents or businesses. We're having enough trouble as it is 

23 getting businesses to come in here to New York State. We have a 

24 lot of regulations that are difficult. We don't need additional 
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1 things to run our businesses off. The environmental impact of 

2 losing Indian Point are equally compelling. Replacing Indian 

3 Point's power would require 4 to 5 fossil fuel burning plants 

4 and would, according to a study by the National Academy of 

5 Sciences, cause a 20% increase in regional carbon dioxide 

6 emissions. In this era of global warming and environmental 

7 concerns, this is not even an option for our state. Entergy, 

8 the owners and operators of Indian Point, have invested and have 

9 continued to invest large sums of money in the operation of 

10 these plants. They also do that investment in the community 

11 that they serve. Not to buy off the community, not to buy their 

12 good will, but because they think it's important to be a good 

13 servant of that community. So when you look around at things 

14 that we've all become accustomed to, our better schools, our 

15 emergency response agencies, you can thank them partially for 

16 those things because they contribute heavily to those things. 

17 As the NRC reviews the environmental impact to the continued 

18 operation of the plant, our Chamber would ask that you factor 

19 some very important major benefits that Indian Point provides to 

20 our region. Safe energy. Jobs. Very good jobs. High-paying 

21 jobs when they are needed most right now in this economy. Thank 

22 you. 

23 
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1 
2 
3 Mr. Andrew Stuyvenberg Environmental 

4 Project Manager 

5 Division of License Renewal. Office of Nuclear Reactor Regulation U.S. Nuclear 

6 Regulatory Commission 

7 Mail Stop 0-11 Fl 

8 Washington, DC 2055-0001 

9 RE: February 12, 2009 Public Hearing on the Relicensing of the Indian Point Energy Center 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 

29 

I write here in support of renewing the license for Indian Point Energy Center. 

The debate over relicensing has taken place without input from communities of color which are under 

siege by dirty air not to mention the health effects that come along with poor air quality. The debate over 

relicensing has raged on without input from New York City working families who can ill-afford higher 

electricity bills. The {debate over relicensing has taken place without reassurance that the dirty-air power 

plants, built to replace Indian Point. will not once again end up in low-income minority neighborhoods. 

Indian Point is clean, emissions-free energy that will help improve air quality. In this age of global 

warming, now is not the time to embrace dirty energy that is harmful to the public and planet's health. 

Indian Point is affordable energy that helps keep electricity bills stable. In this age of economic 

uncertainty and rising unemployment. now is certainly not the time to increase electric bills. Indian Point 

is reliable energy that can keep pace with the ever-growing demands of our region. In this age of green 

technology, we must continue making investments in renewable energy, however, now is not the time to 

shutter Indian Point without having clean energy options already in place 

Thank you for allowing me to add my concerns into this debate. We are hopeful that any decision 

reached will be one that ensures a continued supply of reliable, clean and affordable electricity for all 

New Yorkers. 

Sincerely, 

30 Name 

31 
32 
33 

34 City, State & Zip Code 
35 
36 

37 

38 
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1 MS. FOSTER: Hi, I'm Mary Foster. I'm the Mayor in the 

2 city of Peekskill. For those who of you who don't know, 

3 Peekskill is a city. It is surrounded by the town of Cortlandt, 

4 but it is about 2 1/2 miles from Indian Point. The city itself 

5 is 4 1/2 square miles and so the Village of Buchanan in the city 

6 of Peekskill are the two soul little municipalities closest to 

7 Indian Point. 

8 The reason I'm here is not to really talk about 

9 whether or not we have a future in front of us that can generate 

10 the energy needs our nation needs without nuclear power. I 

11 think there are greater minds than mine who will ponder that 

12 issue and come up with the solutions. A rather, what I want to 

13 stress is a point that Supervisor Puglisi made. That is, it's 

14 important to acknowledge who needs to have a seat at the table 

15 when Indian Point, Entergy and the NRC work through the issues 

16 that are in the EIS. The city of Peekskill also hosts the waste 

17 to energy burn plant for Westchester County and having recently 

18 gone through a renegotiation of that contract, it's really 

19 important that local governments, who typically host these 

20 facilities but are typically relegated to sitting on the 

21 sidelines and worrying about the issues, it's more important 

22 that those officials actually have a seat at the table so then 

23 when the EIS issues are ironed out, we actually can weigh in on 

24 the things that make the most importance to our local 
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1 communities. So, when we are dealing with environmental issues 

2 to air, water and species, it's important for us to understand 

3 how those mitigations will happen and what the other impacts 

4 will be to the surrounding communities that really host this 

5 facility. 

6 I've heard a lot about cooling towers. On the one 

7 hand, I am horrified at the thought of some huge tower being 

8 right on the waterfront, but I also can empathize with what we 

9 need to do with the quality of the Hudson River and the decades 

10 it has taken to clean up the Hudson River. Having the city and 

11 the supervisor from Cortlandt at the table as those issues are 

12 dealt with is important because we're the ones that are 

13 ultimately responsible for the total economic development of our 

14 municipalities, the jobs that can get created in our 

15 municipalities, the economic growth that we can enjoy it or the 

16 economic devastation that can happen to us. Being relegated to 

17 the sidelines is a very difficult place to sit because when we 

18 are left with just writing letters to our county, federal and 

19 state officials to ask for more security to be provided, as 

20 opposed to being able to speak directly to the issue, have the 

21 information directly and share it with our constituents who are 

22 most impacted by this is important. So, my three points are 

23 really about the importance of the local municipalities having a 

24 seat at the table when the issues in the EIS are ironed out 
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1 because we are the ones most directly affected, us and those in 

2 our cities, most directly affected, by what the net results will 

3 be. We get terrified when you hear about leaking groundwater. 

4 How that's dealt with wi 11 be important. How it's dealt with 

5 and the economic impacts of that will be important to us as 

6 well. So, I don't think there's any elected official in the 

7 local communities that want Indian Point closed. What we do 

8 want is to be able to have a role in how these ultimate issues 

9 get resolved. Thank you. 

10 

11 

12 
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1 

2 

MR. FRAISER: Great, good afternoon everyone. My name 

is Andrew Fraiser and I'm a member of the NextGen Network. I've 

3 served in various leadership positions over the years. The 

4 NextGen Network has partnered with Entergy for several years. 

5 The Entergy Corporation has upheld a high standard of corporate 

6 citizenship and has remained an influential supporter of the 

7 communities it serves. 

8 Entergy Nuclear's support of the NextGen Network is 

9 one example of its commitment to communities of color. It's 

10 partnership has enabled our organization to continue to provide 

11 world-class career and professional development and community 

12 service opportunities, while continuing to be a point of 

13 connectivity within the African-American community. Through 

14 Entergy, the nuclear partnership with NextGen Network, we were 

15 able to fill a much-needed void by providing mentoring and 

16 scholarships to deserving individuals. 

17 Entergy Nuclear has a role ensuring that African-

IS American high school students can take full advantage of higher 

19 education opportunities and receive coaching and mentoring in 

20 doing so. This shows how much they care about the culture in 

21 the diverse community and an inclusive global marketplace. With 

22 the help of Entergy Nuclear, we have been able to offer 15 

23 scholarships to individuals at nationally accredited 

24 universities each year for the past five years. 
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1 The NextGen Network has reach thousands of students as 

2 well as over 700 students have submitted essays and participated 

3 in our business case competitions. Both competitions encourage 

4 seniors in high school around the country to think critically 

5 and to address important issues regarding the environmental 

6 justice, climate change and nuclear power and taking a look at 

7 how that can impact and lessen the disparate impact on the 

8 minority communities around the country. The NextGen Network 

9 has also been able to attract highly respected senior business 

10 leaders seeking our knowledge and expertise in developing 

11 African-American professionals, who possess business acumen, as 

12 well as community consciousness. 

13 Our membership has been recognized in part because of 

14 Entergy's continued support, which enables members to reach back 

15 in service to generations of leaders who follow us. Because of 

16 our mission to develop African-American leaders, the NextGen 

17 Network believes our communities are best served by leaders who 

18 are thoroughly knowledgeable about the gamut of zero emissions 

19 energy standards and sources. If we are to ensure the health of 

20 our communities as an important part of this ongoing 

21 conversation about strategies to improve air quality and the 

22 health of our communities throughout New York, the Indian Point 

23 facility is a critical source for the region. We appreciate the 

24 opportunity to provide feedback about Entergy Nuclear's record 
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of corporate citizenship and good environmental stewardship. } 60-b-AQ/ 
SE 
contd. Thank you. 
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Appendix A 

1 MR. FRYE: Good evening. My name is Glen Frye and I'm a board 

2 member of the Brooklyn Anti-Violence Coalition. On behalf of 

3 the grassroots and community organizations throughout Brooklyn, 

4 I have come here this evening to give my support for the 

5 recertification of Indian Point Energy Center. Re-licensing 

6 Indian Point is the right move for households in Brooklyn 

7 because the alternative is unacceptable. Currently, of the 22 

8 fossil fuel plants operating in New York City, over half our 

9 located in the neighborhoods of low to moderate income 

10 households. 

11 Despite a lifetime of poor environmental decisions 

12 made for us but not by us, the residents in Brooklyn had to 

13 suffer through bad health and there's no reassurance that if 

14 Indian Point is closed, that dirty power plants constructed to 

15 replace Indian Point will not be located in our neighborhoods. 

16 Our communities should not be forced to endure more dirty energy 

17 and the health issues that arise as byproducts. So, after years 

18 of neglect for our health, our communities should not be forced 

19 to bear the burden of just the bad health that comes as a result 

20 of having dirty power plants in our communities. Grassroots and 

21 community organizations like the one I represent in Brooklyn 

22 understand that Indian Point produces clean, safe and affordable 

23 energy that powers New York City households, schools, hospitals, 

24 mass transit and government operations. As this debate 
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1 proceeds, our community hopes to work together with those 

2 serviced by Indian Point in order to strike a proper balance to 

3 ensure the health and safety of all. So I'd like to thank the 

4 NRC for allowing me to comment and express my support for the 

5 Indian Point. Thank you. 

6 

7 
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1 MR. GARCIA: Good afternoon, my name is Frank Garcia. I am 

2 chairman of the Bronx Hispanic Chamber of Commerce. I'm also a 

3 small Hispanic business. I'm the CEO of Millennium Recycle 

4 Toner in the South Bronx. The reason I'm here today is to speak 

5 on what's going on with the small businesses in the Bronx. If 

65-a-SO/ 
6 this Indian Point energy plant closes down, this is going to SR 

7 hurt a lot of our small businesses. Right now, the record of 

8 small businesses in the Bronx is closing to 15 to 20 businesses 

9 per week because of the climate. We strongly recommend that 

10 this plant remain open to be able to help the small businesses 

11 to continue being ab 1 e to be open. 

12 Everybody knows that New York pays almost the highest 

13 electric bills than any other area. I myself as a small 

14 business, this has hurt me very dramatically how the energy has 

15 gone up. As a manufacture, it's very hard for me to be able to 

16 continue manufacturing in New York, in the Bronx with the 

17 increase of electricity. Without electricity, I can't 

18 manufacture. I'm asking that the doors cannot shut down to 

19 Indian Point. Why? Because shutting it down, you're shutting 

20 businesses down. We are, in this moment, in a crisis in New 

21 York City and New York State and were asking to keep this open 

22 to be able to keep businesses still open in New York. A lot of 

23 other areas have increased electricity in other states and 

24 that's hurt small business. We need to encourage to keep the 
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1 plant open. A lot of the revenue that the businesses depend on, 

2 like the small bodegas or restaurants that I myself represent --

3 my grandfather was the head of the Latin Grocery Association in 

4 the 1960s and if he was a bodega owner right now, he would not 

5 have been able to survive his business. Why? Because it 

6 increased, not just in electricity, rent and everything else. 

7 encourage today, as a small-business owner, to keep the energy 

8 plant open, to keep businesses and small businesses open and to 

9 continue with clean energy and to help the community continue 

10 growing in the small-business community. Thank you. 

11 

12 

13 

I 
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l j(1-i:·: ()nd :;•.·i~~KI~"":: ~f···:f:> p:.;s:t:.):-; ~·~- ~::~-~.-'e:-r::.::;:::p.e_::r o:-: :-:1,F1V f..'-f •-~~•:> ::~::::~-:::::. f~1 ·rhr:. DE IS· ~.h'i"ii: \.(:t:t::-~r:t::H:l::. ~~~~='f~m v~::·1..:-1: ~~nd :a:-t~ 

s:._:p;Jor!·~:-d hv r:t:m:t~ ::::.:~(~~-~t~:f:(, C::··,,::-::•::n(::~. 

: h~;;.:·~~ ~t·,~:,·;:;y:~ :;~:p;H.1t'~.r~rj -r.h:~ Nf{f, 6~H~ l ~~r-:-pe t~:{~ :a.~~-P.tnr.v ::,.-::1 :·r:~~':[:'·.•,·· it:;. ;~:~'::-!."::;~~n-: . ..:-:(~t .;:.1f t:·:('$-t i~SU-8!:· ~.uk-:ng !t-·hi 

~:o:1~:d•:-!·.:.t: • .:•···~ ~h.:?. :;.:.~H3i{:~~ ::-h)l•~=- hv :t~--:·c3 ne~'.: Yo:-~ ~)l:·:: ~~.;"cd <.~n :-.ho:.:: dr;~.;.; ~" • .:."":i~(~.:-~i;~J b-:.' t?-3:: pt~\},'d p:an<. {;.pt;f.::·::.nr~, 'l.ht~~~::;;-r:: ... ·.~:'~~-

} 
} 

} 
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8 
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~vk. Silmm~; J Cc:l~ns 
Hf:;=;ir>f)at' :\dmin~Y.t:,~:.t<;·{ 
{.!.$, Nnclr.~.ar Rr;.?~;;;;j~.vry CGP:~:::S:iiOn~ Rc~i~.)n: 
·li"S A!:J~nd~k R<:c<d 
King of!'ws>k~, PA i'f4iJ6.!4 l) 

ML090700176 
ML091680298 

~·- 9 : .. -: ·?1~; '?: :·:.1 
;;, Sid"]'~.:: t-1~::' 

wc•·;:,:r:.o:·:~t·'":':~:::f~. 

On heh~~f Gf th~;: :,200 rn~frtbcr b~~sin<.:·~~:~ (i..'ltnpri:>:ln,g rhe n~.~sttk~c;s C\~u~H.::H of } 
\~ic•:tchc·~t~r~ t ~~m -. .... ·ritlng ~n ::upp·:Jn t:-f £~3~: ldk~l"'Hsf::g (>f lh\:' .fndis.n F\~:f'H Enery;)• C.:..mt:.s: 
(WfC}. 

lm.li~JJ f',>int pnwiJe,; mt··r<l th<.~1 75 p;;r<:(:nt of :.he dNtridty cmmH11<:d withi>> tlw Lcw.-;.'r 
Hta·~h~or~ ·van~_y, :mi~ tfmtribute~ ov.er $5(} mHHof~ p:.1id iD k1~:aJ Iii."·*$ indt~-ding :.:~!cs: 
~~:-.:.~~. pilyr(lH t:'}X~~s~ Prl)J;$~;:-t;: ~~X.i:::~, :~nd :;~a~e/~o;:;al intor.l{~ f::-~xc~ . .L.i'JSJn-g rn.d!un f'"<)~nf> 
2,00{J .n1tg~·-...v.::~H~ -of .-...~k;;~n hi:\.s~!tmd fK!Vb;::r '"'-'('l~~d p0t¢~W~.::t:!Jy <.::ws.c rnc:j·.-~!'" p.t~\i,·Ct 
.Ji~.rnp~:c~ns., the los:• or~.rr~ 2c\ : i,O:)O job·:>~ :'l1H~ s;::.; htWo.n ~n cnmui:~ti"·c los~ "?~·;~g.r~:\. 

T:-~~~ c:k1~:;r~ of l:~d:ian Poin~ coutd re:;uh ~n ~ht~ {.k~uht,ng of elec.:t:.:c.Cry f<~~.r:s t.lf ~fl~ ~~C(}S~d,. 

i::lghi;:;i Ntt:::S th;~t -NC\\' ~··{)r.k h~:ri"n.CO\\'U(,~r:; 3nd bu-sh~!~~-~*$ ,;::urrendy p~i.y. Jvbny 
h~i .. ~irws;;t;s ~n \-V,::.-~.cJ;f;;,t~r (\:mrty !lN· ;~;n .. ':Hdy hw ... 'ing tr·::n..-bh·: m~m::tg,k:e. thdr in~re~si~g 
t;CJSb:. iaClt:d~n-g t~,f: i.':.;;Y-;t of renable ~h;~Ch""k!ty. ln tht>S-:..~ ktugh t'--conOffJk: tim{~:<] thC 

ps-<)S~J·.:i:t of ~l~t~ing ln~.iii;i.il t\:~ln~ ~:·Hjy dctk~5 ~onw10~) :s.zn:..c·. 

Th:::.: t:Hc!""Jia~:iv~~ laid i.m~ t~ ~pi~~t~...~ 1wJ~an Po~~tt do r}~Jt n;uke ~;.ense ~c.onc-m~~~lly ;,H' 

~ll'<i;cnmc~1lt:llly f{>r tr:i:; m~jon. Fnr ex~mpl<:, r~plaring Indi;:n Poi.nl with .:my fo,si1 fm,,l 
eqt.~i\':~k:·t~t V..\~H.i\:d g:r~-a~fy in<:r-t!~t~e th~ cn·d:x)n ~:a~~~siens of f,ur f~gi1)~~ ~-- £md cre.-tk a 
J"~tr:men~sl !mpa,~r o:~ ·th~ \.1uahty nf ~if:e 'lk·e (+njc·.r· in ·\\,-~sk~~;;;:..o;;~{;r Cnct::11y. 

F.i;.t;j:Hy, §ri-di~n Pt"~~t:fs parcni ~O:Y!·p~~ny .E~1~e::·gy ~H·~.:;, !'~~oven itself {lS a riF~"~dt"l ~..~r..lrp-l'g;~t!; 

... ~~tl~~~H '"~·~thm ~~',j! C0j1)n'tunit:~·- .t~ ;~~.s \.X'!:rt~~i-;t(:nt~y· diJnzt<:d' rnllHuns r>f <.~en~rs to wo-rth>· 
pn~~.;~~{~~~:: :t.nd in!!·i;;~fv-es~ ?lht:e thr:.h ~~a.rd--\vr~r;,-:in>; ~mplo\·~:£:S r·:.)Ut~ncf..t g:v,~ baf..'k tn 
t:~¢~~ (;{~·n1m~~n!ty tha:-ugh .... ,nht:nt-c.cr e.f(.;:nts ~;~~"J. 1..H.;i~; :;cH~~s~··3r..-tk:ns. .. 

} 
} 
} 
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Pub lit. Cummcnl. <:>f R(''" Gould 
E-mm!: rgouldt>q@gmail .com 
F~bnwry 12, 2009 
J\lkmom: St~s~ion 

Good ahcrnoon. rvly mun~ is R<J:;~ Gould. · lllv"~ and work in iVI<mhaltHn and lam 

<m attorn..:y that is >vvorking with lhtdson .Rivo;:r Sloop Ckarw;;tt~.:r in the pandkl 

pmce<:.~dings be!l.lr~~ !.lw At,lmk. Sal¢:!}· and Licensing. Hoard (ASl.B) l.nvolvlng 

Enlergy's license rene;.v<J! application. Although I actively work with Ch:unv~H(~I- I 

do not. represent them i.n my cornments here today. 

fhe Draft Suppk;nerHal f::nvirorn:ik!l.tal Impact Staterncnt (DSEJS) is in:su:ffki<:~nt 

and a more thorough asscssmeni is nxju!recL Under NEP/\, the NRC Sulil must 

take a ·'hard look" ~1t the environrn:;mtal impacts c~U$ed by H·newing Jndil!n Point's 

license, as \veH as determine tJw nmge of ~lltenm.tive;; and impacts w b~~ ron$ider~(l, 

Signitkantly, the irnpach frorn the vadnu~ ::dternati ~<(~" nw:Si he fWt:Sented in a !(>rm 

that aHm.v-. f(n: lhl' cmnparison of alkmatives a:s to 1h~.ir scit•ntifl.:: b;1,;;cs and 

environme~ntal cnnstxp.!t~nec.<>. Tht~ NRC Staff ha:S not nwi !is burden and >tw 

itnpHds ~tre n(!l. prces<~nted in a f(llTl"l thm <lllmv." Cor an a.:kqua(c .;:c,mp;l.risr.H) :nor 
f"eH·>!l' ' ....J.V~~-

\NCre the ass::!i.ent-5 ~.rli_c a tlwrow. g .. h' ~nt of all .\=;Cien~fic data. In bet lhc 
~"'-~#ICY"" 

NRC Stall ~ .. r rdks i:tp<mtf~mergy's Environmental Review or government 

statistics, nm. oncc.docs tho::: NRC Stu.ff lmlk w ao inJ.:pendent non··g:ov<.:mrn(:nt;~l 

scientist, scientific organiration or energy e.:<pert ((lr lh<~ data upon which it ndies. 

No assessment that rdies on suds a 'limited amount <Jf !nforrnatkm ';an be said to be 

taking a ·'hard !oQk." at the issue, ·rhe NRC Staff 1.n.ust <tddr<~~ss these issu~,_.; in tb.c 

Final Suppkrnental Fll'~iron(ncmall.mpad St<tter:nem. 

The DSElS is inadequate in mall)' areas, bnwe\'i:'r the i:;sut~f; I w;ll focus on !he 

inadequate a%essrnem of the irnpatts 01) ~nvimnm<~lHal juslke (;ommunities and 

1 
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f'tlbl:c ComnK~cH ofHo% Gouid 
1-'--mai 1~ :gt)l_ddc"q@:gm;J: I.>X>tn 
F~bru~1ry ~2 . . ~009 

Aitcmmm. Scs!>i(<il 

iuadeqtwte a:;ses;.;rnenl of cons;.:rvation, and energy e fficit:nt;:y and the generat1<.1n of 

eh:c;;trk:ity fp~m n.:n<:\Vt•bk ~i)urees. <.~s n~plac:ctTJi-'nts for lndian Point. Other areas 

wiJl be rai:;1xl in writkn ~ommcnt~'i cith(~r pt·cscnted by my:>df or by one of the 

org~mi:z.<:tkm~; tlwt I work \.vi.U-1, 

fhe DSEIS is in<Jdequa!e in its a~;s.es:;:ment of envin:mllR'nLal ju~tk:e and here are a 

few eX<Hllpk::; rd the :;.;hortcnmings. The DSF-JS bib to consider t be many 

immobile people vttth disabilities and other instltutionalizcd individuals in special 

t:!ci lilies in th.e region v.-·hn would be <td:,,ersely affected by the r;.:ne·,val of the 

Indian Po!m. license~. Clem'WHH.=:r b.as asserted tl1i~; as a contention in the parallel 

liccn;;;;e t\'ncwal pwcecdlng~~ bd(m:: llw ASLH. Th<~:se hospltnl!zed and impri:-;on~:.~d 

indh:iduah will be ~igniflc;Jntly impa<:tt?<l by til..:~ r~newal of Indian Point's license. 

/\t the very kasi, the Supp!em<~mal ElS mllst crmsid<~r the impacb upon rhesc 

The DSE1S aJso does Wlt disct:.s~ th<: :significant envlronnKntal ju;;ticc ~ommunity 

in 1\·eksk!U, whkh is 2.5 mil.::;:; fi-om Indian 1:\nm nor do:.;-::; the DSEJS as::.ess lhe 

impact that tlw lkcns~' renewal will have on thi::; >:()llHntmhy. Additionally; the 

DSEIS does not provide a compkt'; !iii: ':yck analysis of nm:·km· pmver generation 

and does not asses;;; the impact \)f both the rnining of !he uranium on Native 

Atm~ricans and the dispn~><~l of dw radi~xK~tive 'sask on envin:~nmt:ntal _justice 

conummitie,;. NFPA r(~quirc" tk· \U<C Sta.n· to make lh;;;::~e a;;5)esRment; in the 

DSEIS. 

Abo, in the DSEl$ th<~ NRC StctiJ relies on im;ompld~ dempgraphic anulyst~s 

<md/or incnn'4i:>knt data in nMking their as:-.c:ssmeni,;,. For <::xampk, the DSEIS 

disntSS:i'S the popuhl!:ion ~vithin 20 miks of lnd.inn Point bo~ed on the 2000 <x·nso:> 

2 
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P\lblk Comrw:.'nt ()fRos~ Gould 

[·nmit: rgmddc$qf;f:gmaii c:om 
fe-bnmry L!. 2()()9 
Atlemoon $es~[on 

data~ hov>'ever there is no mention of the minority {;omposition \.\·ithin 20 miles of 

.Indian .Poi.Dt .A.noth.::r mcom:isten<.~y found in th~ DSElS is ~he use of JmJ.it;(:t\:d 

population gro\:vth rates for the tiJtal p•.lpiJiation duri.ng the li~cns<: n:newal po:::riod 

Point, The DSEIS ignores current s.,;seru:~: on the~ feasibility and potential for 

replacements for lndian Point Ther(: is :5ubswm!al t:vrdem~t' that ,.vith today\; 

cw-rently <1va!bbk a.edmo!ogi~$ we c~m !\':place fndian Point's d~nricity, 

.However, the DSEfS doc;-; not J{k:quatdy cvahmt..:: these;; alternatives and fails to 

part~ <lf tht: U.S, a.nd het·e In t-kw York. 

1t is alsn important tn note that the DSElS provide!'< :~n <15ses~;ment of the impac;t on 

cmptoyrncnt that may o1x:ur if th..;; plant sln.n:s dcn\·n, ho\\·-ever the DS:tJS t.kles not 

asse"s the jobs that would be crea~t:d iJ Indian Point \.Vas replaced vvith rent~\vable 

sources of ~~nergy su..:-b as wind and sola1·. J\nyon.:: wi1l) stays CtH"I'(:.nr on the 

discuiisiou:.:; rt:Jating to tJ1t: stimulus packagt· ha.~ heard news reports rdati:ng to the 

jobs that are expected to be <;re<Jted ,,v(th investnh~nts in de<:m gnx:n renewable 

cn;;;rgy. ln addlcion, the IJSL1S fails to ... tsS<.'.\SS the associHtt-d r<i.!Venw:s ~:o~·(~akd as<~· 

re::;ult of the grov..-th of th~~ ~-~:tK~wable energy indtt~try, 

68-c-DE/EJ/ NE 
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Public Commc~m. of Ross G<li<ld 
E-maH: rgoul;..k~<r4<gmcdl .C\!!ll 

Fe brtt<~ry l?., 2()()() 

Ail:ottnOllfl Sc::<;s.:ml 

"\ sustainable energy portfdio of .::.~rwrgy eHicif.~ncy and Hn array of renewable~ 

(solM, ovind, geutbcnnal, l:!da.l_) is the a!tcrnatiw to the ntK:k<rr powci" produced hy 

sustainabk, f()s~;i\-Tud h·t:'<' ~mn:ce::; of r;:;kttrical general ion by :w! 3 and fbr the :w 
y(:tm; rh~~rcatkr vYill be ~;ub;e;tantiaL ·rhc:s<~ most be~ H·.liHbl) t\~l1makd and evaluated 

in (he Supplement Envirclmnent<illrnpad Stakrnen.t 

I respectt!J! iy rtquc7;t that tht .i'JRC Swtr pcrh)lm ~~ n1ore thorough assessment of 

the environmental jl:tstice comrrnmities and the impt~ct of the license renewal on 

those ~>ommwlitie::;. Tn add!ti~m,. l rcque~,t a mnre thornugh ass~:"'smellt of 

conserv<Juon, energy cffkic-ncy. and rcn~:;wabk energy ~IS viable oplions to saidy 

replace the electricity produced hy Indian Point. 

Thank you, 

4 
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IPRenewalCEmal!s 

From; 
s~nt~ 
To: 
SullJ«Ctc 

F·;~ !llf-'S~f ~' .:_m~~ot _.:-:c. r~; 
~:;;~~:~r·:..f..~y, Ma::-c~1 C~?. 2G.:J9 3.~:J PM 
~~1:""~:t~nPt.:.i~1~f!.S H&s-r;~;:f;:::: 

kl!~=~=n Pc~1=1~ r:::;.li~.::t~nsir:·;~ 

r::-!"~.::~-2: do :-:c~ (~~:-::er.se lt,d.!~O Po:nt ;~:.: l!. h:~s 1-:c;..::~.c~l Zl :::J~~~E:..t,s_;:n~ :h:·~:x=~t ~-~:: -n~::r ~;;;::'>.;:;·~~- .~:!':-\.~ ik~;~:~t: !:-i{:!'l? :1·! R<>::k!8r..::i Ga.:;r..!~· 
r;h':•t:': kn'.".''·" =~C·i,· t~1$·:"'e :s ~~~!'(' q;;:~<..;t·C•n ~h2t ~h~y ::;ho~:k~ >~<..i{ b:r-: :?lft'll."~··~d tc .:..rppt:::P:l:t~ ~S ~~-:(!"':(' C{;:"l!':~n~C: tO 0Xi=:lr:cS.~ :,..::$ t(l :~t::::" 
r~r.·~:S{){:<;· . .r~~.._ !e::~k :~ <;;·d ;--:.o:entl:..J.I :::<.?.t.~::..!rc-pl··::r 

s:n;.~;:;:.r.:::y. f'{::~:t· Eirc:::..iv 
:<:c-r;k~~1r:~d C~~~!n~:,r. NY 
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5 MS. CYPSER & MS. KARAMATY [singing]: Would you like a 

6 world safe and clean, where the air is fresh good to breathe, 

7 and the water's so sweet to drink or would you rather have a 

8 nuke? A nuke is an industry that piles up its waste, which 

9 leaks from containers to the ground. The terrorists know, where 

10 it's to be found and blowing it up kills for miles around. Eons 

11 pass before poison leaves the ground. There is no place to 

12 store the waste. Would you like to have your home warm, with 

13 your power from earth and sun, that costs almost nothing to run 

14 compared to what you pay for nukes? A nuke is a monstrosity 

15 that we all finance. It sucks all us taxpayers dry. It costs 

16 less to build and more to fix, to keep it going takes a lot of 

17 tricks. And by the way if you count external costs, it's quite 

18 a monetary loss. Would you like to breathe good fresh air, grow 

19 your kids up Strontium free? Don't live in our neighborhood 

20 then, or did you know we have a nuke? Our nukes have emissions 

21 that have poisoned our air, we've more thyroid woes than our 

22 fair share. We're told it's safe and we know it's not. 

23 Evacuation plan don't work, it's rot. And by the way, if the 

24 sirens ever blow, there will be millions dead and gone. Would 

25 you like your groundwater pure? Want to drink be healthy still 

26 for sure? Eat fish without needing a cure or would you rather 
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1 have a nuke? Our nuke makes the riverwater too hot for fish, 

2 endangered ones we are sure to miss. The cooling pipes leak. 

3 You don't hear much about. Fish eggs and fish in, radiation 

4 out. The antiquated coolers poison us and the fish. It's all 

5 because we have a nuke. Do you want your world safe and sane. 

6 Government for the people are game? By the will of the people 

7 we are bound, people want that nuke shut down. Or don't you 

8 wish we had no nuke? 

9 
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1 RAGING GRANNIES SPOKESPERSON: Good evening. We are the Raging 

2 

3 

4 

5 

Grannies of Westchester. We have even an additional granny 

from, came all the way from Brooklyn because she knows that 

Manhattan and Brooklyn are within the kill-zone. Don't sink, 

they're not. I would like to congratulate Entergy, though, the 

6 test, for the first time ever, all the sirens worked. Good work 

7 Entergy. Good work Entergy. How do I know that? It made the 

8 headlines that the sirens worked. At any rate, I have looked at 

9 your report, such as it is, I congratulate the Ramapo student 

10 for pointing out just a handful of the many defects in this 

11 report. I would like, if I had time, to talk about the nuclear 

12 fuel cycle, which is ignored when they talk about greenhouse 

13 gases. Things don't start and end with a flip of the switch at 

14 Indian Point, there's uranium mining to think about. But, we 

15 need to be brief, so we have our testimony in the form of a 

16 couple of songs, in addition to the one that was done by two of 

17 our grannies this afternoon. Take it. 

18 RAGING GRANNIES [singing song #1]: Call us anti-nuke 

19 environmentalists. We are anti-nuke environmentalists. We 

20 protect our air and water. You can't lead us to the slaughter. 

21 ·cause we're anti-nuke environmentalists. 

22 We know tons of facts regarding nuclear waste. When 

23 it leaks into our water there's no taste. But it's poison all 

24 the same. Entergy is who we blame. So we're anti-nuke 

December 2010 A-685 NUREG-1437, Supplement 38 

70-b-UF 

70-c-OR 

OAGI0001367C 00232 



Appendix A 

1 environmentalists. 

2 If you get yourself re-licensed and still run, 

3 there' 11 be lots more dead fish lying in the sun. More 

4 Strontium in our babies' teeth. More leaks that millions hate 

5 to breathe. With no evacuation they can't run. 

6 There are twenty tons of new waste every year. All 

7 created by the Indian Point plant here. You can swear on our 

8 own Bibles, that it's safe, secure and vital, but we're sure not 

9 gonna swallow what we hear. 

10 When we think about Chernobyl, we have qualms. You're 

11 a target for those terrorists with bombs. There's no anti-nuke 

12 insurance. Which means there's no assurance. That we will not 

13 all be blown to kingdom come. 

14 Bring us solar, bring us hydro, bring us wind. Bring 

15 us energy from sources that won't end. Before we could trust 

16 uranium, we'd need holes in our cranium, call us anti-nuke 

17 environmentalists. 

18 RAGING GRANNIES SPOKESPERSON: I thought that booing 

19 and holding up the signs was not permitted. Apparently the 

20 rules have changed. Thank you NRC and Entergy. The second song 

21 is a little bit more somber. Then we will be off the stage. 

22 Take up a collection to save the river? OK, we will. If anyone 

23 wants copies of the lyrics so they can sing along next time, we 

24 brought copies. The lyrics are also entered as testimony. 
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1 Ready? 

2 RAGING GRANNIES [singing song #2]: We ask for a clean 

3 world. A world that is kind. We look for a good world but what 

4 do we find? Too many people who don't seem to care. Who dies 

5 from so much tainted air? 

6 So much nuclear waste is piled up, up, up, up. 

7 Underground in containers that leak. Those leaky containers 

8 were built by no-brainers. And what else becomes of that waste? 

9 We send it in weapons to an impoverished place. To 

10 help in destroying a powerless race. Palestinians in Gaza, 

11 

12 

Iraqis in Iraq. Let's stop making nuclear waste! 

Oh, isn't it awful, oh, isn't it funny. Political 

13 power still follows the money. We hope those who don't care 

14 will learn to share. The goods of the earth with the world. 

15 From the seats of great power many tumble. For the 

16 whole world belongs to the humble. Although critics mutter and 

17 grumble. We must have a clean source of power! 

18 We ask for a kind world where everyone cares. About 

19 clean, clear water and pure, sweet fresh air. And wind, sun, 

20 and water create energy. And nuclear power's history. 

21 

22 

23 
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Make nuclear power history. 

A-687 NUREG-1437, Supplement 38 

70-d-OR 

OAGI0001367C 00234 



1 
2 

3 

Appendix A 

NUREG-1437, Supplement 38 

·:-/1~1:-:d >~·):: 1,~_._: :, ...-.-;_:.,k~ ~:::.J{~ -:11:d :::: . .:'::c.n:· 

W'{·.r_:::._: :.:-~:;; ~tr :.:' 1:..::·)~ :::r:,.•J ::·: ~,,·.;~:!!~(-? 
--'....-1·) e~,- ... ~-:-h;-~·:·: -~(~ ~: ... -.·(\:! i-~-~ •• :r-.•·~~ ~ 

-··. ~-:u:.:·~-: l :: :~.~ ~-J:d(~·ar)' ::~.:.o-.1 pl:i:~ u~, l1~ '.".-'::~::_.(._: 

~.:.; :·: 1d~ :{::~f.;;: ~}-;;;r:} (:··n~~:~ i r~:'.~: -::: !(~ ~h.:- ~: ~-f:: m . .,: 

fh-: ~-;-;c···::~ri'.-~·~: k~;-c;.\V' \";:;~~r~' :r··s ~~~ ?x: :·.:,;J.nt! 
.~·· .. nd t:.i!-:·:·:-:i..-:k: :t •J:"'.I kW:: 1:~>:· n:i:~··; :•Y-:·).·1~:·:~ 

b::.·r,:.:r·::. n{li 0;.~~~~-;-::~:-..... :s :~·t: t:wu-­
~'X_l :;:;,K:\: K' ~:k~::.:.• -:h~: w.:::::!l:: 

\\'-.-,~tk: :,·c~n :;b~ :.-.-. ha-.. •.; >"(~t:r !K)::a~ ,.-;-;Jr.:·:~·: 

\~i~6 y;;.,:::- ;::~~}~::~>" ho:~t -:-m~:t ::n:.l •.m~'? 

.-\ ~;:JJ..c':~ :i: n~u:rr:>~~'-·5~ily r.h:r'l.: "?~J: ~~H f:ir~~~:~(.-~:. 

~:. ~=~~~-J.~: :1a a::: r~;-.~p{l_ycr~; dty. 
~~ ~:.);:~.$ ·h">t~ :o b.nfd, =~f'd r;~~~~~> i-n fl:\. 

·: ':-) ~~~!-=~:r 'l W-\~r~~;~ : ;:-:;;, r::> <L 1~~~ n i· lri ~':~~-~= 
.• \r-:.._: by lhl: ~-·t;· !( -~,.:_-.~_:. (:Qt~l;l ·:;;-...N;:p~;:: •:C.~:<~:-. 

· ~ >~~·::. .;;:c-l!k :111;(if1t~:.;)fj' l0~;~~ 

~tl.:·l<ld :·:.):.~ l!.;;. .... ~ ~,-, brc;~{r.~~ ~-~>~X1 fre-;h -:·~···.-· 
(;~;_:·,.~· yc;.;_(r kh.:?, ~:p ::;;:.;~-:j·~~;·;m :·:-::;.:(:··· 

D~·~n-~ !~v(· ~:f: .:·~;J::-· fl~~;~~hh.:)f~~t){,i~! ~h<-H? 

-·: -+ .:·C·~ •. \·:t:t~~;(- ;.•:x: ~.1"1.-1),.,.. ..... ~ h.tt-....~; ~~ :.1~X..:.·' 

(),:X~:.;;!_;.-~:;'~; h;:l::3 ~~n;~--~r-:.~~~ d:~~:~ h:{·' . .-'l:' ;":1(:1:::-,;-:.,:.~ 
'.}-/.:..·:·.;.;-.- t:t{l!'·::: thyr•;,!d _:t~{,,(;;~ :i:,•:.-1- our ::~rof :;)~~,-:-~ 

'..:")~_~'::-.;:. ~~~j~ ;~-~ ~:::tf(-:-, .;;~nd ~'-·t:: ~h? k.:~·:_;-... ... ~:'::. r:<,!. 

:~~~~=:. ~~~~f.;l~~fi.:~,:: ~~~t~~:~ ~·~;~~~~;:::~·:,;.~: :.:.·~);,_~_;:~.; 
n-. .. fr-.:' ... ~-~n b:: ~~ ~ H fl.~~~:: d:e)d :~r:d ~~{;(!:JJ.2'. 

V'J•m:·c y'.:u lik~~ ~ronr gnrdwJ .__._.;;.H:r !)tl:r,.:'i 
'.\~~:~~-: l{l ._:n;;} . ., h{', h~·:.._,:~.hy ~:-t.i 1·1_ fb:t .~.::m,{' 
C.); ?i::.;h ~-..dthz.,•~ nf:c·El)}?. ;~ ~U7~·: 

• < ·~·Ot· \.,.-r>~~:-J ;.~,':1-u r:?.t~v;;;r h:r'-''~": n ~aJ.kt-:? 

{):..:!:' rn~k.:.: ~:J:,.:~k{~~: t1:1-{~ :ri\.•-t:r ·~..-:"!1<:.-r tG<J hf)~ ~~X ~·6h. 
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lyrics by Sunny .<\rmer with the R>~ging Crannies ... And T!u~ir Fri.~nd~ nf \Ve~tc.ne.1tr.r, ~'Y 
(ada!Jier! fmm 11 ~ong written by th~ Raging Grannil".> of Sl'.,.1rtle) 
Tunc: "She'll Be Comia~ Rmmd the Mmmtain" 

Call us anti-nuke environmentalist<. 
We a.rt' illiii-<H<h ;:nvimmiJentalislll. 

We .pmlr.cl uur air ;;nd """"ter, 
Y(lu c<tn't !t:<td u~ !<} t}Jc slaught<Jr, 

'Caus~ we'.re anti-nuke env-ironmentalisr.>. 

We hJcCJw tons of fad-:; regardillg nuclear wa&!t, 

\'(''hen it leah into o~.r water there':; no ta.~llt. 

But it'~ poi~on all the ~ame, 
Ent~.rm· j3 wh.o we blam<:, 
So we're anti-nukt:: em--ironmentalisffi. 

If you get yourndf rdi,ensed and still run, 
Th~:re'll be lo~ more dead fiSh lying in the wn. 
M.ore s.trontium in our babies' tedJ, 
More li:alu th~l millirmgiJ!l.le to breathe 
With no t':YaUJaliofl the)· ~IUl't mn. 

Tht'n' are twenty !rm5 of .new WilSie every year, 
All m.:atfd by the Indian Point planthete 
You can swear on crnr own Bihir.s 
Thill ii'J> "safe, l\eco.re and vim.!," 
But we'rt &llft ll!lt g:Qnna swilllow whill ,...,: h1:M, 

When we thiuk. almut Ch<:ruoby!, we have qualm:;. 
You're ri ~t for'thti&e tcriiiris~ v..-ith lximbs. 
There'~ M anti-11uh isuufanee. 
W'hir.h means there's no a.'lsur<HII:C 

That we will 11ut all he blown t<) Kir.gdom Come. 

Bring us ,;olar, brin.g us hydro, brin& us wind. 
Bring us energy from ~u&~.rce;; !hat won't end. 
Bdvre .,.,-e t.ould tmJ>t wan i11m, 
We'd need holes in our cranium, 
Call us anti-!mkt' environmcnta.!ists. 
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We Ask for a C!e;~n \Vurld 

!y,1c:. by "~;V~H~/' /\J-:~1n' h"f!h lh-r: 1~;&':!~:g Gr:ol:Wii~:: . , .;'\a-d Tl··i~j, F::c::ru~:;: ~~~ \t'.;-:~~i:h·~:':~-i~~·, ~~'{ 
T:mc: ·:Thf \~<:lJ~ r,.n ;h~ F:iyH-:;~, Tr ... -.~'%<t~·· 

We a.:>k for a cbm world, a wmld that l$ kind .. 
\X>'t:: l<J-ok fvr a jSGmJ world but wh<~l dow<: find) 

Too many pi:opl~ who dorl'! 5~<~m lo mr<' 
W'ho di~ from M> -rrw<:h minted air. 

So much nud;;n< wa-,!<' i;; piled uv, 

Uudergwund ;II c<mtain~r.~ that l~ak, 
Thme leaky cnntain!~r:~ wt~re huilt by n(}c·llraim:n, 
And what i:!s,•: hect<rll<'S of that v.'21ste? 

V/~: ~end 1t in W<lapons to an impovcri~hr;rl p!!lee 
To hdp iu de~tn:>yrng f)~>W~.rks; T'>""" 

P~ltstinian,; in Ga:a;., !rliqis in lr.ocj-

Let'~ ~tr.>p mr.lting um~!e<u· w~~h~! 

Oh, i~n't it awt11l, oh, i:>11't it j;~m>)"' 
Political pow<lr still fn!lowN the rrwney. 
\'(!',,,hope th<)>;: who don't care will !eam to :>.hf\re 
The gr1-ml:. of thl' Nlrth wit II the world 

From the st>at> !:If great j.R>wtTf<~MY h1mhle, 

For the wlwie world bdongo lo 1h~ humble .. 
i\lt.hough cnties mutter and grumhie. 
Vl~: must have a cb~:l sourn: uf pnw.crl 

W\~ aok (i)r :; kind wcn!d wh<:re en:<yone can" 
Ah<R1t d<eMJ, dear water and pu.-<', ,,wed fn,h aiL 

And. wind, sun, <~ml water <:.r<>.al<; <mergy 

And nuclear ;wwd~ hi~lory. 

H_;,ging Gr.umi.,s .. w,d Their Friend~ ofWrstd:;~sler ~i.ll!:t ~.11d W(>tk f<>< poaa:, .i"•li..:e, the en,.-imnmmt, ~a:~& 
•mial afld <:<:nnumic <>q"ahy. w.~ welum"' uew m•::mi><>>S. Our r;roup is i\ hlend <If m<~mlx:N> ci var;,-,,, ta!erJt~ 

alld lcvds of ability. 
c,,w.~:t ;,fort~~ati«"' R..,.g;,!{"~rannic~m@,...;L«,.,.. 

Gtcneml inf<,rmilti<:m i~ at ht1p;//wcstd;c,;u;~.ragil1!*;rannie~.<>rl! 
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;,·~y ~=~~t~=~~ 1~~ .l-t~W:~it·~:s (.i;<~) and 1 ~ln: (~ ;,~~r~i:'.lf ;~~ Rmnatli (o!'/~gf: nf ,\d. l ..:u~1 ~!": ~I:t..{ 

r:n·ll\)nr:;:.:n:<t) f'ru~~r~::·n .1nd \l,·bh ~(> ~~:Jbmi·~ tlJ~ fu:t.~Wii1.~ ~c~~1H!.1\.~3n·s,_ i~~: it~f~:.rd=' 1.~' die: dra;':, 

D~fi~ S~~ppkqt~:;1~: -~·~ ~~'r ~h;.:; !ic.zn~;:e f\~~1<.~\>~~:.; 1h::t ~~ '-'·dncn ;'~)r lndb:-: Pnln:· .. 1 ~~:c:l l: do::s n(.~t 

!3£~-i:.~ ~~u ;·rf ;h..:.' }::S;;_1r:TJ~~:ion sh:>.::~H:d to b;;:· ~~bk· ~') ~JJ;j;.,.;,: ;3 ~,.:::>(~:fidGt~l ,J;;.~:.·i·~:-,.)~: tf~ a:ll:.._.t.:1HC ~n{:::.-:n 

l?~•i.11t-~ . ..-~p::;r.M·:)~:::· ~r:.:.··:.tr:i.b fix i:tm~~h~r 20 _;··::;;:r:·~-

r-::·':.t._ ~l;~· :'<t.:cle;s: Rc:gut~~~O:")' Cf:.m.H1~:;-~~(:~:_ 0:~1y t.·l·~:~;kh~:"~.~ rh-;.:· tht~~a ~·1 12ili'1hq~1(tk:.:~; dut·in;:: 

1-n::inl b2-:.':n·:dng h-~~~dn~s ~~~ki de~~;~ t":(,: r·.f':'\·t~\it ~:~·(' ~~s~;l:;' Jur!n~ ri:Hf:ixl:·,ln.;:;. ";(:i.cn{bh G~ln u:S-t':" :h·::: 
d;:t:-~ rn !:;::n.;.:· rtr.;:·~t·;·;. but )h;:;,·· !{:(k:r:d :--.;uc;e;3r R:.::g~~btt·tY C<~lr:!'~ii:-:.:-:.k:on .:..:,u!~·t·.J'l. ~}~-:.' :~ : ... 1 d1..~tt:r):~1n;.:.: 

'.:'t·h:.':"Hlt.":l' lh.:: pt~::~~ )~!(}~~id i: . .:.>.\:;;.' ~~~ n.,:;;·:r~·2 ft:~):(:"~'<(d. fit~;; f~r~~h.~ ~h>.~~dd !)C n:·· .. • .. t(~,jdi.:l'.:.~.J ~:'.If ~\;\•)f.,t(.•!'!. 

f.:.;:-:;:·:~:~,:;.· ;:: :;.:r·m d~.::::d m•.7•r:.·: ,').f i:'tf(,n!1~:~~.:.·~: O:tt; ,~;H·H:qu;:d-.(;~ :;r!d -:.:...:·i:-;t1~] .• :: ;:;c:rh-lty ~~:::'-. h.::::--.·\.•l:nt~ 

~:;\;;(~td·~·.: ~inc~..~ tho:'· twz~~:·d :~:·:.tly:-.i-::. v,·hi~h ~~..·.;;:, pcrr::~r:n~;d d~>:.~d~") t:tgt'·. ~~·;'~::.t~hiln.:;:. th~; r.~~:~ .. !_'~~ 

f,;;~r:Uif~C hi· i~~:tEa~~ !\)i1~t ;.-;~·.~: .. \:~~- f:.)· 0\:.l:~mi.·~': ~1(:~i~·:,:,v. J".':;rth . .::rrH..:.:n:-~~ .·~Ht;-..i~·<·~, h~ od'i(;~:1!::. .11 L-:1tf1(1~H .. 

Lh~h(:ny L;~r:.h <)l.:"·:.GI''\·~~~p;·> ~.h(:-'.v :hd· rh:.:- nud~~1f p.x ... v..:·;: p~:wt ~ . .'kr~-:.:~:,! ti) .:\:·:~c:·1~·;{~ hrg-:.?:-:~ ~i~y i~ 

q;:'-~n; ;;;: .. d_:; ~<: ;,.~ hit f<_;., .:~_q ~~~~rH11..;:.::~::.~<; ;h;m r'r<:~·:t)~~:.:..ly Hy,~~gb~ bc>~iltl~C 11 ~;ir-: ~':k5§.1 ~: n~:v~ t~ ... -
J:k·n~rtJ,.:;d ~~-:l~:·-~.(:.:::l~>:-: ·:.1f ~1\'(r ~K·t.t·.~~ :,~~~ar-:.k: IC·n-::~. :.<:::·.., ... r~ .. ~·;:·dl"(;h s:J~'~'-~:-:~~l t:~::n .(!;;1t:l~!~~)ng 

e;::.r~hq::dki~~ C<:u:d ::ag;k:d·,;~ ;·:! .-: :;h:~:.ik··•st~ .J.:.'p1h th~::1 ~gi;"d.::~:-.~>ly ~hl!ltiht. \\'h!k: t~li: fJf;.)~ ... ::~b~!l~-r :Yt 

,:: d~:.m>~@.in~~ ::.:~t:·;,f• ... ;::~.;;;,l-:,;;,~ ~:1~1)' ~~~ :Cn·'"': d(:mwgt= : ... ~:·he: jH.a:l.;;:s~r p~anb .t~~ !nd~<~.n ~\~ir:t ma~, !-~nv-.: .Jir(~ 

~.;:~.-_l· •. :-i.Jti.ry cen~ .. ::qu ... ·n~·;;;; f·:.:r thL: i··::.~k!)·::::n. /·u-: ~:p::J~:t-::;d ~-~~~:-:m_!<.: hi~t::3r:d wwl_y~.:$ ~:; ~·:·[~t.:n!ly .:1ecd<..:-d~ 

1\:nh~·;-rr~.c:irr.:·, if :·(·;~~:cn·;3n-;: t$ ~r:.:1:"l!:;d v.:k~: n·i::-:.:ld h<~~"'~ptn ~;.1 ;,he k::::k-;; ;_h;lJ:J ln~,.H~H1: f\}:illt ~ 

~h31 h~~~. ~g:c~~ :·,hut donn bm has n(:·! h:;·~H ft:Hy ~~ddr.:.~~ .. ::;..;:~ .. t• :-'c.r :n:-:.hlm.:e~ ''h~=n H>J '.v~::~ 

~H.:n~~~m:;.~;i~!y ·>~HH ::k1·.i·n h "':~~s ~Jt~::~d thtt :~.H :~r!-~n~ th.::~i \,.\.:(~~ r.-..~m(~\·(:.::L Hr>,~e·~:e.r", ir :;;;:·t'f~·;;J thi::. 

h~r:·.;J.r{h~-::s. ,:-,.;;~.·:.k i:: -~~1:'·t hdn~~ len ft~ 'k11JK··h~nn :;::·.:sr:3.g.c·. [-::t~tergy"'~ p~u:~ h-: ~nti:f·(:ly dc:e~x~~~~~j·.~:~.:(m 

t~i~< '1.\"J~:-\~<~ ~~ n-:::·~. ~.:"~;pc(:H.xi nndl l~l.Ji~m Po~::H .. ? i·;; dc:~·[:tn:n~~~j$r.:.~:t:·ti; ~h:.;:::"Cf,Jr(: tb(: :~.:·:w:::; ~nv..i 

-:._~\)n(:.:.~rn$ ;:1.1. l~idi;~n poi::H l 1.\-lJ: :x: h.:~t :.:i:.:.~'k:;.'n .;:;..r~ :..)t. fC:~-:-.:,q~o·(th.:~r :;:i3 y~:·::t"':. 

L~-r~t1y. J)u(:k~:r t·n..:~~ l'"~jH'o.~.:.·:.;~·,.;;in~~/rc·c:y.:..·:l;~<g. i~; ;.; b·dic,·t~d ~c.~· ht~ :-: ::td:.::· ;~·::t.h·:~y th~'t .-;·!:~-,o~G 

bt:· p;;~Ji (Jf .·\n1tri•:...::t'·s m.tc!e:~r (::~l==·gy i-~r(,t-":r;3:n. ~~ <:;.ll'! b~ ;.~fk.:r.:.h1hk: mH~ ~~ [t~;:;~~:~~lh~~~k~iiH)" k;::;.lbk:. 
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u:..;~:bk· m~~(;;~n:1J. B.;>.:dUS;C tndh~~~ Pn~nt d·:x·s n(:~. t"t'"•.::;,. .• :k ~~~r:.· (J~· l'fH~ t~')!.':.\; ~~-=a~cria~ ~~;: o.rf n~)v,_ Hd'.j 

fnJ(;:'h::~t!. pkmh f<)'~t:; ht:ndro;~li:. u( ~ini':·-:-, in.;_: I(; :h;}n (~pc:·~tdt<:t ..;,~.:f:'i.'-;; i.n f~::Y:(~\.': <1r .J:~p;m ..,,.h~~t"·(~ ~h .. -~, 
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1 MS. GREENE: My name is Manna Greene and I am the 

2 environmental director for Hudson River Sloop Clearwater. We 

3 are very concerned about the potential health effects. The 

4 Draft Supplemental Environmental Impact Statement issued by the 

5 Nuclear Regulatory staff on the relicensing of Indian Point 

6 Units 2 and 3 concludes that Indian Point poses no significant 

7 public health risk. But data, and this was in Joe's report, Joe 

8 Mangano's report, data just released by the New York State 

9 Department of Health shows that thyroid cancer rates in the four 

10 counties closest to Indian Point are nearly double the U.S. 

11 average and that childhood cancer is also above the national 

12 rate. Rockland, Orange, Putnam and Westchester Counties in 

13 particular. Rockland, Orange and Putnam, are all surrounding 

14 Indian Point, have the first, second and third highest thyroid 

15 cancer rates from 2001 to 2004. That is higher than all of the 

16 62 counties in New York State. Westchester was eighth. 

17 In addition, a recent study by the Mother's Milk 

18 Project shows that 30 milk samples from breast-feeding mothers 

19 and goats that happened to be within 50 miles of Indian Point 

20 all reveal levels of Strontium-90 and the closer you are to the 

21 plant the higher the levels. Together these suggest that the 

22 emissions from Indian Point may be compromising the health of 

23 local residents. We also think that there are environmental 

24 justice impacts that the SDEIS dismisses. Specifically, 
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1 disproportionate impacts upon minority or low income communities 

2 including impacts on families of subsistence fishermen 

3 fish and crabs that contain traces of Strontium-90 and other 

4 isotopes. They call this insignificant. 

5 In the GEIS, the generic, done in 1996 for all nuclear 

6 power plants, these impacts were considered to be small. The 

7 SDEIS focuses on the additional impacts from the planned 

8 releases in discharges at Indian Point under normal operations 

9 and also from the leaks of radioactive isotopes that were 

10 discovered and are specific to Indian Point. While NRC sees 

11 these as small and of no significance, we are not convinced. We 

12 believe that this additional burden of radioactivity places at 

13 risk the people who are eating and catching fish. Impacts on 

14 the proposed Rockland County desalination plant. It is only 

15 proposed, but it wi 11 take seven and a half mi 11 ion gallons of 

16 water out of the Hudson River for drinking water for Rockland 

17 County. 

18 Also, we think that it underestimates the sustainable 

19 energy alternatives that are coming on board very quickly. Are 

20 much cleaner and do not require replacement by fossil fuel. We 

21 agree with Riverkeeper about the impact on fish and we are very, 

22 very concerned about the narrowing of the relicensing process in 

23 which things like whether or not the plant could actually be 

24 evacuated in the event of an accident or an incident at Indian 
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1 Point. We don't think there's a viable evacuation plan but that 

2 is not allowed to be considered in the relicensing. So we have 

3 grave concerns about that. We will submit full comments by 

4 March 15th. Thank you. 

5 
6 
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Public Comment 
M:mna Jo Green~. Environmental Director, Hudson River Sl{lop Clenrwater,lnc. 

Februarr 12; 2009 

INDIAN POlNTJ:NVIUO.NIHENTA.L ll\H'ACT STL'J>Y IGNORES HEALTH RtSKS, 
EN"VIRONl\lENTAL JUSTICE IMPACTS ANJ) .BENEFITS OF RENE\\iABLE ENERUY 

!'.-ty name ls Manna Jo Greene; J am !he. environmental director for Hudwn River Slnop Clearwater, Inc. 

Pote.ntial Hcaltb Impacts: The Draft Supplemental Environmental lrnpact Statement (DSEIS) issued 
by Nuclear Regulatory Commission (NRC) statT on th~;.: relicensing of l.ndi.an I'oim rmdear te;J-ctms 
Units 2 & 3 in Westche~tcf County, NY, a!ld cnndudes that fndbm Point posC"<i no significant publk 
health risk Dataju.~t release.d by the Nev,· York State Health Deparimeut, !wwevcr, sh<>W !hal thyrnHl 
c;mcer mtes in the four countic~ dos,~st to Indian Point arc nc;nly double llw U.S. aver;1ge, ;md !hat 
childhood cancer is also above the natwn.a.! rate. Ruckl,md, Orange, and Putnam Cm.:.rmes, thme {1flhe 
four eo~.m:tit:s tlanking; lndim:< Point had th;:; lst, 2nd, and 3nH1ighest th)'Toid cancer rates m 2001-2004 
of all 52 N;;;w York Sta~c cmuHies. Tlle other cnumy. \Ve~1cllester, had tile Rlh highest rate. A tot;ll of 
992 persons in !he four cmmties ·wer·e diagnosed wl!h thyroid cancer itl the.:;c: !bur years. 

In addition, a study hy the Mother's Milk Proj..;ct slmws that of3{) milk :>ilmpi~s fmm breastkeding 
mothers and goats ·within 50 miles orlndian Point. nearly all reve:llleveL~ of strontium-90 •vilh the 
h~ghest results m:;;urring dos~M to lhe rrudear phmt !o,alc<l~>n the Hudson River in Buchanan, New 
York. Together wi[h lhc NYS Hclllth Department data; this suggests that emlssicms fhan Indian Polnt 
may be compromising the ile;~!th of lo-cal residents. 

Etwironmeutul Justice Impacts! The SDEIS .also disrnisses.any dl.sproportionatc impacts on minorit::i 
or low·.income cmnmtmities, inchuli1tg imp;tcts Qtl fim1Hies of suhsis1en1:e fhhenm~n >vho catc.h fish and 
~..:rabs ll)at c<mtain traces of strontium-!lO snd other isOl{Jpes, as insignific<Jm. fn a prcvio~.>s gcnerk 
environment impct study {GEIS) done in ! 996 for rocll nuclear power plants, !!1~ health and 
~mvironmental impacts were considered tO be ''smnl!." rne SDEIS focuses on any additional impacts 
from planned rele;lse;; and discharges at lndi<1n Point during normal operations ;md the leaks of 
radioactive isotopes that "vere discowrcd ln aud arc specific to Indian Poitil. 

Whil<; the reg1datory startdards !he NR.C st:;~ff tlscd to cvahl<lte the rudio<Jctive isowpes leaking !}<:JJtl the 
plant in!l) the Hudson may allow them to label the potc11Ha! impllt~ts '\mmll" and "of 110 signiiicant 
lmpact ttl plant workers, lhc public and. the cnvinmmc.:nt," we are not corwti1.:cd. \V~ b~hevc tfmt this 
addio.cmal burden c~r wdiow . .:tivity to pt!t>pk viho may be catdnng ;mcl c<Hmg fish, shanng tht:ir cat~;h 
\Vith fnemls and families, withont even reali:cing tbrt l:h~ pi;mt ts leaking ndioactivi!y JS an exmnple of 
etw1ronmtmtal inju>aice. 
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Spt;cifically, the DSE!~ dues no! evaluate ,the impacts: nf rclicensing on the Erwimnmcmal Justice } 73-e-EJ/HH 
Commum!les w !>t'ekScktll, Ha'icrstraw ;mct \Vest Haverstraw. contd. 

lmpads on I he propos{!d R()ckland Uesa.lina.tlon l'htnt: The SDEIS r.lso fails to consider the impaCt$ 
on United Water of New York's proposed desalination phmt dia~ctly across the riH:or in Haverstraw, 
which, if r.pproved, would provide 7.5 million gallons a day of drinking wa!er to Rockland County. 

Sustainable Energy i\_ltcmath·es: Allhough the SDEIS: doe:l pm•··ide comparisons renewable energy 
resourn:c> !o nuclear power generatt:d fmlian J>oin!, it uml<:n::shmates the ability of energy c:fi!cit:ncy and 
renewables tt1 $Crve as mom sustainable alte:rnaii.,·es !o nuclear l)r fossil l'ue!. It ignore$ fi)r example, 
Vicstc!n:ster County Executive Andy Spano's aggressive plan !c1 reduce ll!e county's carbon footprint hy 
;w percent within the next seven years and 80 percent by 2n50. Stanford University's Mark Z. Jm;ob5nn 
n;ccutly cmiducted the fir5t quantitative, sdentl:fic evuhm!lon of major, energy-related ~nl-utions 
curretltly ext:mt, assessing not only their energy potential but !!l!>o theu Impacts nn glnha! warmJn.g, 
hm:nan health, energy security, water supply, space requiremem:>, •.vild.!ife, water po!lntion, re!iabUity 
and suslilinahility, Jacobson-····who received no fu.nding from any interest group, company or 
government ageucy-·-nniked uucli>at and coal with capture aml ~:arbon scqucst:rntion tied !ht l.%i place 
as the two worst S>Yurccs of cnetgy. Best was w·ind, followed by c~1nct:mtrat(~d solar, gcc.tlwr-mal, tidal, 
sobrpho!<.lvo!taics, wave and hy·drodcctric. 

Impact an fi:;b: In ad<l>til>ll ,.,..t; share c~mccrns <::;;pressed by Rivcrkeepi:r and other;; about the massii'C ·}-··_· 
fish k:i!l fmm once through cooling thzt rcsu.lts frnm the more than .2 billion gallons of Hudson Rw~r 
w;Jtc:r the plant u5cs its cooling 5y,stem. Tl:ns i;; of even gnmtcr signitk:mc-e in jhc context t3f decrca;;ing 
fi:lb pDpulations, with W of 13 signature Hudson River ihh i.n serious dcdine. 

Nan-owing of Rdkcnstng Proc~?ss: l:n :iddition 10 m.inimizing concern H'1 the issues that are addressed 
in the SDl'!fS. most of the public health, s;tft~ty <md e;nvironmenml is.sues, whkh the public would 
;,~~urt~t' are b.:ing con.sklered, aJ:e de~emed tH be "out 0l'thc scope" nf lhc rdiccn5ing pwcc~:d:ings, hlr 
example, although the httge inetea.se in the summndwg_popuiatiortin the pa:sl 40 years is noted, the 
corre;:;ponding impossibili!)' of a viable evacu;Jtinn rian is consid.crcd. to be ou! .(Jf scnpe, m; are the 
phmt's vnlncrability to terrorism in <l posl-91 l wc~r!d, and ks pas! hi~MI'Y of serious, rcp<:atcd probicms; 
related l:o aging, such as a steam bQiler rupture, transfom1er exp!osa:m. mid ci<)r,_ged cooling system 
mtake valves. · 

Thank you for this opportunity to raise our concems, Clearwater will submit more detailed am! 
annotated corm:nents by March ll. 

Respcdfully submlt!ed. 

Manna Jo Greene 
Environment:al Director 
Hud$1)1! River Sloop Ck<trwater 
845-807-1270 

-
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IPRenewalCEmai!s 

I'· rom: 
s~mt: 
To: 
Sullj<:ct; 

H,:;lio. 

H-.:;•;va; d r~..;.;-;;;~~:~.;f!' (:If\•:; ·~ ~}B-0@··~··~t.l:')Q, C<.Y::-~j 
T!:u:';::;c:;~;··. rv:.f;r.:-h i;~:). ~0~:·~~ .·!'/."1:> /"\M 
t~:d:i;;~nf~c-i~lt£:1~3 ~:.:.-s:o~;u:"!X;· 
Hz-:;:·.~:nj!'!(: n~ ~n;.i:r.:.n f:<oir:: 

~ '\' .. ~:::?~ ~okJ by Pivf!!d-:~<~:pf:r ~}-;;;d. :..Jnr~ ~::~~.n ~;·::.r.C co:~·,n-i:r: _ _:r~~~.; t.:;.~ H~:s ~-~:~:ni~ ;dd::::~s.:,.;; ! c::y·~ ·:)niv ·:Jne· ptH~OP1 ::t\~~n~ in 
Bt"f;-r,;k.iy::, N'y', ~D 0(3dl&p·;: ~·~~<~in :.::~t~ .. :r:..···.l :)1.:.:::1 ::·~~~1;~~ ::~l:t ~:.,-;m: ·~.o~~·hat Ri·v(~rkt.·t·pt:r h:~s :-f.:p·:v-ted .. tr~i:~i<=! .. ~~>t:~ •w~:::;y 

n!Obl0~1S Wi~h l~IU:;.an Pto~nt c-r.;r~:::-~.:ning ~tt·on:.~:;n":lln ~fi:e ·~·;;;1tt:: Zfi~tt~:"l:9 f~sh a~:d p.:.:s~:t;::~~ rJ;i:1~dr":-g 1.-~·~t~r. '-Iilli·:;:.;$ 

feaks into H~ii Hl;rJs-.:n~. r:o~ -s{~r);_(gh ~<rk~~y rnE:as:..:r~~ if! ~=s-~:-:~. p.:)ss:b~~ r;,q(4:~~tton ~~.~k~~ . .:~nd s<:~c:;:··lty· COf':C:~P1~. ! 
•:..::r..irF1¢t im~gir:a;;· i,t.;t;;;~:, Y'-".itH· JC~~J i~ HX.0 &T~d ··l./!·::-q rep.:)~~~~ ~-~nd d·::"J-r:.u.rr~•:~nt~ (~nd ~}o;?af:r~~~s you rm~sf f.:;ib;:(w. ;~ ju~-:..~ 

s~e:r~Y.,; th;:tt ·ib,~"}~ hav~ {~r: oppGt~un::t·,.· ~1-e:·e Y-~ ·~'!o..:t:-r:;~·c~ ~H~Jbk::1r:~ r.): p:"t:···,;;:nt (.irobte~ns-. it H!1~fnt t)~ • .. -...·j~·s ~r-~ rk> ~~·O. 

i:ns~0ad ~~~f :i'..:is~ l0 -~i::0,.1$}:')g :~d-on Poir~t qui·::k~;. 
·: don''t .k:-'j(}'(.,f ~10'.:--.t p;u.;,:::n t~i'~··.,t.; Y.:.;d·: !;r$'::-r::.~3 en: ~nrh::~!! r-\)ir:~ f(~·r p{)~'(.;.~r. :It ~HS~ ~J.(,j,;"~~n~-;; :.h:;~~ ~TftO:Sf Th~-·~!:-{~ Ml:0 ~Sl3::"'l(~ 

in P~::n~1sy::..·"~~m.:ll~."'d c~-1\;HT':.:.lby~ al~ ~hDS1f: v~:cns 390. we ::;t'JOHif.i P~::.~K& Si.~:U:' :,.:;}~ ~-~=f~~y (;f'0C&tJ~bn~~ .w-e in ph~Ge~ 
b:H p;:~lt:~ an~ ~Y:rn~Jt:::n(~zed a:r.s! i.JP ·~o spec!ft~ .. .>.t.i'i.:1~'!~. or \.'•t0 :-:;hor;u:d jt.:::;~ :--::;:-:.t r·::-!i·.:-t:r-:~·8 !n.d!;:,n F\1tnt ! d:::.;r\·:t 
t3~H)e:·~~tand 3'11 i3spe·Ct$ o~ o~ ~f~<?: bt:~!"J!:f:i1 {;~ :ntr..~~~:ar f>..-N . .:':-~r. b~Jt l 23H~ sure l:,;:v{3rkt:.:0pGi hn~ •. rn~;fr~ :c:xt~:t!~:lvfr ~1:1d 
U"Wio::-.. ·ugh ~:1fGrn~.:.=:ti-t":·n H yr.:·:.l: d;.: not {:·~;n'!'::id...-~( :11}" t.:)f'!ltn.:~nt:~- : h:-J.pt~ ~ht=:~ y{_~u 'l·id: ii~,!~;:n to :TIDf·~ ~:nGv...,.~:.:::.JP.eatJ.::.::.:· 

jJ(:'H.:,pk; ~~t;·Gh ;3:;; :.h;;; p[;c;pi!t~ ·.~:t!!(: t?.rt· U)";f!9 k1 pri;':.ii'··.~;. :xs :;-m.:·i ;.BBp :_::=- ~:>r::!e ::'l~ !~ivG>d<l;}:t:·pt?.~ 3nd D·~~::~r 
org~m~z.~t1.f"lr~s. Th~nk yau (or r'i.'::s·uirtg Hlt~ ::~:n\.1 ~·x:t:~s:.:.tc:rj:·~H rny co::nf1:.2n1:s. 
How.:3rd Hassman 
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IPRI!lnewa!CEma!!s 

From: 
S<lnt: 
To: 
S":hject; 

()f:H~·- H.:=t;,:.ri-;i.'H j~.?-t~-~lk.f~S·:l~;::-J;:~;.;<'~·~<~~FP .:·-r;r.nJ 
ft::.~iHf .. l:tfXU3r")t :,:;·. :-:::K!:_:t 1 !)" i 7 .~~&:1 

::'::i;r~~!"~Pf;::r:H:-~S Re~.:J:..tr;t~i'~· 

/',:; :..- ~:{Hm!-{J.Wi~-·-~1- •x:~G iivt:•.S '>'vlth·~-. ~; :'}iiie~ (~f J::·;di~~(: f((li:-;:.1 :1: :;>~;>.: V'0~:· !::) :·r:~.(!(':":t"t":~~~":.d t~t'"! -d\J.:'~tn_:;~ (:~ ~hl$ ~:!t.::::)'L 

·noi; :·[;';~:•,~n·> i!:(!~ c·lr•:,•i~:.;~ ;:md r:.·:..:n·:.e,:J::.;::s.: 

2 N(::~~t~.:"·:·)~S$. ".Jf~~ty ~n~:::·d~.;~:·}~t.:,:d h!t:tH'oi::> -~ .... ~~~c.:):;-:;;; :..m:l·,,- h..::-G.m~*:· (r";:):·;:· d;::;r":~~e:r(:~=~~ !i1 ~r": ·~~;W·:f~ ;";l:.~~~t 

.) ·:·:;~;. ~b~r;ii;:t':~ i=-rl::-:-~'):;·,:bit~:.-~ ·:-.:·f ;;;~: t:v<;Ki.::.~~~i,;,::~: !q t:~j:.: f.:'.: e-n~. o~ 3 :.-t::-:·:o~~:> ;;1-.:C·:d·::-l~!: 

n1<.~ :t:.=.t 0)'-·l:d ~~!"J h1,~'~':):~:.: r,:(r, .. htti" :·~a~ .~~"1-lY•;;:·· i.:-~ ~-·::uu;:::h !".d ;:~ g~).C·d :'f~-:1:-:,Dn t(l 5~1..'1. P'k.· p~;:n!'. ·:!;.::-: en<:"':~·;?,'•( ~ •. ,m 9::r; wif.: :J;;.­

··~p~;:-~:~d. 

·~·oi; .:Jon1t .;-~-s;.:: ~=·:c··~$,,~-·,,j:; o:· :i··.,.·t:-~ to ~.uve ~· btH:.f.:.. 

~u f-i~~-t~;~:;;s J~.-~u2 

(".~·c:~m on Hu:f:J.$C(:,. r-t/ 

.. < 
.) 

} 

} 
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IPRenew.aiCEmails 

Fr1::::m~: 
s~nt·: 

To; 
Subject 

: l:c: ~: c: ~;;:;:ft}c:pH1ni i n·:j. n~;t 
l:~hJ!'Sd-:-:"~'. ~:?-bH..iW-·;.i ?.t:. ~W09 %;·'.7.1) ~1M 

~0:-ji.;;.>;.o.:P.-;:;I:r:-~E: ;;_~ F~f:'":?z!-l:n . .-:>8' 

~ID!0~1 P•)i.n~ p:~::t~~ 

l :~nl ,l_t:d~n~;( t·::~~:::;:r~_g __ ~· 1 :) ;:-:-:-\Jp•x-<d )\'! ;;~ .. ~_:_;.:~n-d f._;_:~--~{;· /~~::u-:1 ~::~;: pli-~t·~~·;; Opl;:·;_;HiH~ b~t..~n:;:;·~_..Si:u .. ~t: ~he p::::~~l is:~~:( •.)k: cm-d 
l:-:.. t-(;~~k~ng ~a~Ji;:t;;~---~~\·.;~ \V{:.tx:· ;~-~;e r:~::: Hl~~Jso:~~ jt ·;~~H.>~_:ld h;.~ •.:k:~l:d \,kJWn T}K rt<dhl~~l.:tn ·.~C~hi: H~iih . ..::~n Rt\·(;t' 

~.h<::e~J.J n<=~ be ;lao .... i.-:::d ~~~ :.;.f•tt!.inuc:. :r:> v.:i:·-l:: {\':' ~r~x· pr.~~·:'(:n:~(.~~ ~~,f n~.b in ~h>;.~ ;;ivGr ~~1:(ndd b~:· :~h.ipp~:·:J. ~~ ::-. ~d-:;.;:: b\~U~ 

.. ·~~~ ~m .;"';)~·th(::::·d-.e tw!:.ltt:.,;:_ ;;k~:);;.~ ~},_~ -:~t.;\\· \\:,rk -C~t)·. \.V?·l~:: f.:(t"H::x~ di:~·::~kd :·)n th:n p~~~ccmcnt? .:\ :1(~.._,,. f:.::.-~dii} 

~JJo:; 1d h=-.: h~~H; to ~(::r•~:~ct it b;-· 20; 3~ \\'h:n dlt' i)J:~::~:-~::tlng l ic:(:n':(;:~ ex pip;:, ;J() p( ... ,~·{_;:k • .. : an b~ .:.::cJm ~nued h~ ~~ s:1fC 
~1:~d ::::h~~ .... ~r.i'~'~~ :mmH1-~..-:-r. '~-'"- :h·:: N~K!-::.,l·:· H(:~!:ub~ory (\:·11H\tl:;:-~:f·;_~n v-.~~:n-g (Hl th~~ :n~~U;;.'r_ pic,·;~;·:; vo:\: ::g_.::~:-::;-t 

~i;~:(~jng ind~:U": j: 1.:)i:H c•p•;:~:. Th:~r.K y,;:-u,_ Lw . .:f.Hr Hd:~~~~·~ 
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frc;.m: 
S<>nt:. 
To: 
Subj<;>ct: 

Sd:1 H~nh 
':Jil < K:l;ncr L:<ri<' 

S{::H: f}:~s~r-: ~:.:.t:tf·:~h::;~~r;~h:J.o . .:.·.>.an] 
ru-;~::t1~~y ~ .. t~1!d~ 0:3. ~?~1D~i 1:J3.3 PM 
~~~~.~::8::-PDj:'J.tEl S ::{t1~::.·K~~(:(~ 
~~~*· !t":-d:i;;;:q Pt):r.~. L~.c~':>0S<~ Re:~·e•l .. '.fJ~ 

N~.q::h \\:\x,d::j(;r{;~, N.1'. ~~)g;.::t:cn 

'.)scrll 
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2 MR. HOHLFELD: Thank you for this opportunity to 

Appendix A 

3 address you this afternoon. My name is Bill Hohlfeld and I'm 

4 from the Local-46 Labor-Management Cooperative Trust. On behalf 

5 of the working men and women of Local-46, I rise today to speak 

6 in support of the Indian Point re-licensing. 

7 There's no question that these are tough times for New 

8 York's working families. However, New York cannot meet its 

9 current and future energy needs without the continued operation 

10 of the Indian Point Energy Center. Indian Point produces 2000 

11 Mw of clean emission free electricity and is a critical economic 

12 engine for the lower Hudson Valley, responsible for more than 

13 $700 million in annual regional economic activity. The New York 

14 Independent system operator noted that the closure of Indian 

15 Point's reactors would result in, and I quote, an immediate 

16 violation of reliability standards. Given that on a typical 

17 day, Indian Point provides up to 30% of the power used in New 

18 York City and the surrounding region is even more critical to 

19 keep Indian Point online. 

20 Additionally, Indian Point is also a friend of working 

21 families throughout the Hudson Valley. Not only does Indian 

22 Point provide reliable low-cost electricity, but organized labor 

23 has been central to the continued operation and support of this 

24 facility. Working families deserve a comprehensive commonsense 
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1 energy plan that will support our state's economic recovery. 

2 Indian Point's 2000 Mw of clean, reliable, low-cost electricity 

3 are completely crucial to this effort. As I speak to you today 

4 as a member and a representative of Local-46, as a resident of 

5 the Hudson Valley and a member of the area and I ask you, please 

6 keep Indian Point open. Thank you very much. 

7 
8 
9 

10 
11 
12 
13 
14 
15 
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I-1UDSON HIVEH StOOP 

CLEARWATER, l~C 

lNUIA.N POINT ~:NVIRONJ\1ENTAL 11\'IPACT STUDY 
IGNORES HEALTH RISKS, ENVIRONMENTAL JUSTICE 

IMPACTS AND BENEFITS OF RENE\VAHI.J~ ENERGY 

fM lmmcdiat1~ Release 
February 12, 2:(l()S 

POUGHKEEPSIE, NY -- M:mna Jo Greene, environrm:ntal director at Hudson River 
S!<)Op Ck:arwatcr, joined Joseph J\·langm:m of the Radiation ;md Public Hc-lllth Project 
today at the lT.S. Nuclear Rc;:gulatory Commission {NRC) he,Jring In C011landt Manor, 
NY, in presenting m:v,·ly rdca:;;cd dMa thai ghmvs that thyr(li<l cancer mtes in the four 
coun!te:;; d~):SG$!1(; lndwn l'o·int an: nearly double the U.S. avera.gc, and that childhood 
ca:ncrr is llh{l 11bovc tbc Hl1tioJtal nm:. 

The NRC r~'Cenily i;;s~1e.cJ a Drnfl Snpplem<lntnl Environmental fmpact Stat~ment 
(DSEIS) m1 the rdkcnsing oflndian Point n<~clear reactors in We.~tchester C\mnry, NY, 
and ttmduded tlmt Indian Point poses no sigr)ificant p<tb!ic health risk. Tbc stmenmnt is 
part of ihc J'edcral n~vit:>Y fm the ::~pplicati'm to cxlcnd the licenses for lnditm PC~inl Units 
2 and 3 for 20: ye<tr~. 

Data jLtst released by the New York SHltc Health Departmcn!, however .. sho'.v that 
thyroid cancer raEes in the Hmr counti<:ls do~~~st to Indian P1>int me neatly doable tile lJ S. 
;sver·ag~::, and ttl<lt chddhood ;;~ancer is also above lht: nati1mal rat~. Ro~ekland, Orange, and 
Putn<:n< Countie,;, tlmct~ of the four eo.untk:$ flanki.ng; Indian Point, had the lsi, 2nd. and 
3nJ hit;ht5t th)·T<Ji<i cancer rat!:ls in 21)0 1 <2004 of ul! 62 New York Smte counties, The 
other c<mnty, \Vcslcheslcr, hall the 11th highest rate. 

A total of992 per~om in the fuur counties were diag!losed with thyroid crwcer in th~s~ 
foury~<>rs. In addition, a *'tudy by tht:: ivlothr::r's tvhlk Project shows that of JO 111ilk 
samp!e,s from breastfet~ding !nothcc~ and goats within 50 miks ofi11ditm Point, near!y al1 
rrc:vcallcvd~ of :>tmntium-9!} with the highest i'e<>wlts occurring dose.st to th~~ mtckar 
plant located OD tfle Hndwn River iu Buchanan, N<:>V York, Together with tl1~ N"{S. 
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1-kalth Dcp~rtmcnt data, this suggests that cmissk1n:; fwm lndia.n Poim may be 
comprmnlsing the. heillh ofloca! residents. 

Tht: SDEIS al;;o di;;mb.s~s any disproportitmat~, impa;..cts on minority or low income 
cnmmunit.ies, including unpac1s on families vf subsislen<:<: Hihermcn whn ca!ch fish and 
cmhs that con lain traces of strontium~i)O and other iS()top-cs, M insignificant In a 
previous generic environment impact study (GE!S) done in 1996 for all nudear power 
plants, the health and cn16romnent;>i'impact~~ W·Cn~ considered tc1 be "smalL'' The ne>vly 
rd.tllsed SDEIS fbcu~ed <)!! ariy addilimml itnpa;.;ts fi·um p!a!lncd relca::<cs alld dJscharges 
at Indian Point dming normal <)ptrations ;md th<: k:aks <.)frauio»ctivc: i;;otopcs that wen:: 
di>icovenx! in and are spccd'tc: to imiian Pnim, 

C!t~aPNater':;. Elwimnmcma! Dir·ccwr, M:a!ma Jo Grt.~ene. notr::-s, "W.hile- the reguhtory 
smmiards tile NRC stalfuscd to evaluate tlw radioactive isotopes kak!ng fium the p!.ant 
into th~~ Hndso11 may <•ll(Jw them to lahd the pOtentia! ~mpncls 'smnlt' and 'of 110 
sign.ifitMli. imrKn:t to phm! ·workers, Hu~ public and the elwtronmcnt.' we arc nN 
convinced. This mldltional burden nf radioactivity ttl pc{lp:le who m;ay hc catching ancl 
eating fish, sharing thei.r catch wi!h frit!nds and familii:i>, without even rc;.~li1:lng ihat tile 
plant is leaking wdio;l<:tivity i:. an ex<Jmp!e nf envimnmental inju$ti,c," 

Although the SDFJS docc> provide comp~tri:,;mls: rcn<:w2blc t~fl~rgy re!>mm:~s tH nucleaf 
power generaied Indian P;)int it undcresltrnates the abiHty of energy efficiency and 
nmewabks lo serve as more sust<ti!Jable altermtt!vcs m t1uclcar or fbssil fm;L !.t .i.gn<xcs 
fbr example, Wcstd>esler Onmty Exectttiw Andy Spano's aggres,;ivc pbnlo reduce ihc 
<'ounty's C<ltbon footprint by 20 pen.~ent within thil r1cxt seven yit~m-,; and 8() percent by 
2050. Stanford Univer~ity's \·!ark Z. Jawhson n:·cent!y cnmluc.tcd thc !'irs! quantil:alivt~. 
sckntitk ~~valuatkm of mnje1r, cnergy-rehltt~d solntinng cHrr~lit!y extant, assessing not 
only their energy p{ltentla! but ilso !heir impacts on global wamJing, human hcahh, 
energy scc.mity, w;ltcr supply, ~>pace teq!li.tem~:llti(, wildlif.:, water pollution, reliability 
and s;B;;!;l.inabihty. Jacobson----·who received 1w iumhng from ar1y interest gmup, 
cnmpm1y or government B{~t:,ncy---r:ml,a:d nuclear and coal wilh capture and carbon 
;;eqw::;mni0n ti<:d for last piace &i> the two wm:st sotm·c:s of en"-'rgy. !ksi wa::; 'i\'ind, 
t<)llowed by com::entrated. solar, geothenn3L tidal, solar photovoltaics. \V:lVe tm.d 
hydroeknric. · 

In addition. to minimizing nmccm in issues addressed in the SDE.IS, mo~l of the 
public health safety and cBvimmm,nta! iss·uc:;, which the public w(mld assume are being 
euns;deretl, an:: deemed to be ''out (If the scope'' &Jfthe relicen:sing pwtx•edings. For 
ex.ample,. al!hough the huge im::reasc rnlhc surrntmding popu!a.t!on irt the pa~t40 years is 
noterl, the correspond~11g impossibility of a vi<~.ble evacuation plan h r.<Jnsider.ed to bt: ma 
of~~c;op<.\ as arc the plan!'s wlncrability to t.en-orism in .a post-911 world, and [15 pa:>i 
history of scfiiJi.lS. fcpeBted problems rclilted to ~gi.11g, such n;; a steam boiler rupture, 
tranMonncr explosion a;!d clogged cooling system in.l;lkc valves. 

Con met 
Mantlll J<1 Greene 
Envit<)nmet!tal Dir~ctor 
Hu1hoo River Sloop Cle<~rw<>tcr 
845-8{)7 -1270 

hlll! Staud!cr 
Communicmions Director 
lh1&mu Riv~r Sloop Clcarw;Ltcr 
84$-454-7673 xll2 
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HLDSO:'I< lUVLH SLOOP CLE:\HWATER I~C'S 
WRITTE:'>i CO\P.H::\T8 ON THI:: SCI'J'LE'\'IEC\<T JS TO TI-lE 
GENERIC IU\VJllO\'\lE:"«TAL Ii\JP..\CT STATEMENT FOR 
LICE:'iSE I~F.!\E\V:\.L FOH !\t:CLI(\H PLA\'TS, Rf;GARI.H:\G 
11\I)L\:--.: POINT GE;-.iER\TI?\C L:".if"fS 2 .-\NU .\ ISSt:ED UY THE 
Nt.CI .. L\R RRGCL\TORV CO\L\t!SSIO:\ 0:\ DECF:\IBEH 2l, 
10Uii (OR:\Fl '"it'RFG-l,B1, St:l'I'LE'\It~f};j_.\J.l.Ull~!~T)JJH':J:UQ!}§) 

Hnds~x1 River S~c;op C~;;~~n.,•:::~l~t-: hK'=. ('"CI•~·;_;r~r,:~:tr:·::'~} ~,~Jbtn~t:·~ t.ht::-:,~~ v~·:·iH~:·n ·.>:)a::n(:-r~~-~ c;:~ 1h(: 

SL~pp~·;?;!'::h:l1l 3?~ HJ (1:('~1(·:-k Et;"{·:r·J:·:.n;.;:::·1i:::ti 1n~put.:t s·::~~h:'B3{~rd k~r L.:~~~~n~::: Rl~t:c,J, .. ~,; E:·~ Nu~:~.;:.;:r 

PE;~nt:;~ R.:.~.:~.n~d~:-~g::: Jnd!:v~ P.o:.nt (T~'?-fH:'nl.ti:ng Lnj1-:; .":: iu·:d -~ (h::.tt-.;,::Jn,;~~h:t I·~~f!::1r:::d !t-:: ~:-::.. ""l)SEI.S ') 
.~ssned hy tht: Nw.:k~Br [{cguL~toty C\wnr:1~:;·~~-:-~rs ("'NRC'") :S~;3f:' Dn. D-:>:>.~rr:.b~~r 22: 20(;~ ~o 

:i!lppi,;m_<2·n! lh:: C;i";li. ::t:~!imony or it~ bn·iw::ml<.~ntat Dit·r;:c;;):·. \b:n:n .lo G:-e<::K· ?l\"(·r·: "" th~ 

pnbU\.·- ,~._>fnR:l:'::1t:; i;,:;.~:xrin.~ on Fi.;:br~J;iry 1.3, 2{t09. 

[1:Hr:;(~~y Nuck·:::.r t)[~·~:n~tio~::$!, [Ec r·I~n1crgy''') Sl!!~HD:tU.:'i_:: ~! :~cr.:"P')·{:' :'(':,{t~\:vn~ ~~ppli;.·;:t(i~).n ~)t1 /\pri~ 

J(J~ 2UO'J', lo the l)n;led St:~t~~~ ;·..::uckHr Rl."gt;kH·.)ry Con~n:ti:.;saJ:B C'NRC'') ri:··q~~~-::stin;; {j )(l.~}·{~;H 
~xten:..:i·:)n ~)f tbr;· ;;-:;.istir1g :ic'=~:.1~t·.~ f~:,.f Ut1il.~ 2 ::li:h~ --~. ;n ~h·.:. lndi;~:l ~\):n~ N·uck~H Ccnr:t·~~ting 

J-(E:ih~y c·Jw:h;l~t }\~in(), Tht hte~l:.it r~fli::'..V~~l ar~plicat.~on ')/~1'~ :-:.ubnYiH.td pm·:~l:.:nt t·:) :h(~ ;::~de·:~;:; 

Ah"J~nl .. .-. Fn(·~RY ~\c.t ~:.nd ~·LRC' r~·gu~;3!:ions. Arr::(:Dg ·:>tr:t:T rc;q~;3rtH3~~~t2r '-.'!f ~:~,~--:(: fHn· .. :i~~o:-::~. tb·;:. 
NRC t"l1U:::.r. co~~.dt:ct ~n~ ~~i: ....... ~n1:H1.l::T::~::J n;·\·~~"\\· ;~r~d ~>;):-~$odt~t· t1h~ :lch:~~rsc c~t~:~r·P?HYl:.;n:;.d i;rqx~u:; ~.1f 

~he :"t~·t:·;.~-..v:::.L i.~ .. ··:tl: p~~bb-G ro:~\·'~'~'v :.m(! c(•;.r:~~~ent. 

()n l)cc~:Jn~~-:.~r }) )i.H.J.f: ~h~: NRC' SL:3Y ~~·~ned St:ppkn-JO:::JH JS L<) Ccncri<: E~1.,_:;rot~n-:::.:::.:.;_;,t lrnp;.:o.::. 

St:::~n~t:!H fc:n· ~..ict:E~f: R.::rH.:',\··~~! for Nn-d:.::~:r Pk:n~~;" Rt~~~:rd~nf Jr:di;3:-: f)()i31t (}~:-::~~t::~:ug t.=nit~ 2 
~~nc?: 3 {h:.~n:.in<1fh~r n-:f(~·rr:.:--d lO il:S "D~F~S~!I l~.s~~~~d by tht: 'NR.C St~df ~t:~ r~:qui~·{:d by the ~.:tic~r:."d 
E~n\:ir\.:tnnJ~.:.·::.t~1: p,)1;cy Ac.::. (_' 1NFP,.-t.:!) ;;~nd Nf<C :·"t.~ks. The J)SiJS ::; d(~flt:~0:.~nt unt:.;,:•r HH: 
H.x::.Jin.:~n:·:~n:.~ of r·n:~})}\. thr;,~ f~t~b of :.h::-. pt·o:.:.::.~;;_;;J;r~:~ .. :;::-::d th.;? ~Jniq:uc !.:x·,:;~tit)l1 of Indi~m f\iir!t~ 

'\\·hid~ rcqu3r\-:.~1 {h:?.t th<:: :->ltz-spc.-:·:Ec c::-}·\·i.n)::;~rH~nt,;).l ~h1:1:n~..:~~~t ;n..::~ud;: ... a;.:~;:nt·a~(~ ;).rh! co~npl(~h: 

~:r~·K·!~:;n-·tf!r:.B ._...,f ~he. lr~:p.;h~~s of n~r:ev.,,;~l o( ·:·b~ inc!i~m Prdnt ik<:n$c~ ~r:::.+u:Jl:1g ~hf~ f'Jlfo·-,vis3.;r 
3u:p~t-:t:;. the ~rnpc~:.:-ts ~o of t~1d~c)tog~t~a~ rc~i.:·:lsc:~ on driJ-:.:{it~g -.., .. ~:-tc~· S·.)U:f'~~c:·:i an.d tm :~·H)~lir~·t·:::. u~ii};::_ 

lht: :it)(:iOt:t·tm<..)tnic =·~tctc)rs in R.o~~·k3;.~nd (\.)"t,H;!.y ~·(~:~~l\:d to <-..'':l..Y.dir:g ~Y':'.~~~nl:-: .. , .. ~t-:~.f t:: .. JohEg ~y~~t~m 

j·~:--;nc:-;~ in"!.pacb U{~'-m the (:Hi/~f·.)n_fE:.:mtai J~ls~i~:r:. d~s~:thk~·:..~ ..:~;;d. ;Ds~:tw.h;r;rJ.hlX!d pr:.pu::;:~{~on-:;. i:n :h~2 
t..;giPB; iJnpac~.-~ {)n drir:i...:i;.~g v ... :~Hcr qBal~ty m~d d:~ ~s-qua~;.;; CC(~l.·:}g:y· ()f th~ l·h.tdsoa P~~VtT~ ln~:paf;t.:,; 

f~f t}~e t:,o3npktc Lara11in:-n fll<:J \~'yz~h.~: ~tnd the ft:~1>;.:.ihillty :::.nd ~rnp:::.ct;;. oC the :1·:} al.~~i,;)n. i:Jttrn:~Uvc:; 

includir:g rhe HS.(; of' n~neyvabk s~·m-c~~$ nf <:~)tq;y g.cncr~~tlon. an\jJ :.~1t~ in:pk~n~:~::·n:::-:.~i~.>r:. ~>f 

('->n~,cn..-ntk~n ~-~nd t:nGrgy-- ~::.f1lc1t~n~~.y· ;ncn~.u:-cs. 

The N:ltitm:Ji l-::;~viroDJll(·IWil Policy· AU (:f l (/i))' (NI'I';\"_l pk:ce; l1p.x.< ,:;;: ii[;m'cy :.i1t: 
\)blig~:.i.o:-~ ~n con:;~dt~J ~:.\:(;"::y ·~ignifi~:~.~:'r1t n:-:r~~;(t of th..::~ eu:vir:(~nrn.c~nid1 in-:.p<~tt <)f ~l p!'(>pt4'.;t·d ~t(;ti'.~n 

1n~d 1 \~nsur-i;:·:; H"w~ thi:' ~~g::;Hl...'Y \\:iH ir~r~)!·~n tht~ p~Jbric U1a:. h. !·m:;; ;n.tit:.~~d ~:<Jn:;3dt:r't:d (:nv3ro:nl~t~m;l3 

cnn-L:::..~rns i:: i ~~ (h;,l:~~!on-nwk3n~~ pn~cr~:-i~:·· Babiu1:..tr~:· (}~{;?S & El~..:t:. (.\:.>~ 1· .. \/atr.H-[;d ,R,;·s !)lj.' 
(~--~~1-·:sei. [f;•'i_:., "'~62 t~.S. 'iS? .. 97 ~ 19~.~)- ~NEPA n~~~n{.b;cs that ft:.d·:.r3.l ag<.:nc.~cs l~:v.:,.:c~'~:i;.'d in 
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Appendix A 

~:c!:\··i~i·t'~ th,:: <r:n;• h;:;:·.h': ,·: ~;~g:·(:;fi(·:::_:n, irnpac1. En rhr: ·•~nv~roruu~;n.t 2nusl: (~OB1ph.:::~~ •l dr;:.;;.;.il:::d 
:3t~:.k'mc.~~"l! f~f ~h~~ ;;:,~Bv~t<>rH~k~1:!{;~ ~lY!:p~:c::3 ~\nf! p;rd1:f:t :;:hcr:mt! ~-("). NEPA n:qu;n.~:: d-:;d ft::-d·:.::n~~ 

::~gt~·::~~;~e:; ~21<~·- n ·I• hun:~ [.J-ot<':· ~:.t ;he ea:n.:·n~~rnt~:E;~] iDJJXKb of pr•Jp~~~;::;~J .:.~.c:.:o::!.:-:~ \f-lr..:·oj~"jrai.ly·: 

())the c:·1:~ .. :;r~~nrn~~~t;.~l ia1p~~<.::t pf~h.:..: pr•.~po~.c::d J~c~_;,n:·}~ 

!)f'j any ~':_dv·~;rS;~~ -::W·:'~H)i~:tn·:~n~~d (:~fee(::; -.~·hit:ll c~~::lH~~t b<: {-p.:~)~d>:'d ~.hrmld the pH.)pt:--..;{51 bt· 
icnpk~rni-:tt=.\.~d! 
(~li) "~[:;(~n!tHJ,·:::-~. fi~ the:· prop;.,:;;.:.'d ~::,:~i:.'t:n. 

(~v) d~t; r:;··lHt.~OH~.hip bt:n'.·'<S·:.:~n.1o·.:a~ s31ott-·t·:~nn H.')·:..~~; n:~ t:mr:.\ .:..~r:vil<:,~ttr:~nt i:HH~ lh;.:' 

fEB.i.rtb'.?H.iH~.Ce: m:d enhrtC:t:2Blen~ of ~On_::;:·~-t~rrn produ~~li\:;ly, H11d 

(~·) w;y :rn::'.,:t:<.:s~b!-;;• .;..-::~d jn·:;tr;:;\:.t:~hk: cornrni~rrs:~:n:.:-; of f{~s.:.l-l!.r.::·es ~:;.h;ch ;.·::-.n:Jk~ bt:. 
~r:\··-.)~vt;.d .:f ;]1(· proptb;~:,J :~~1~~~:1 :~hoH;·:~ b:; i:n'!.pk·;.n,.,-;nwd. 

-~-2 ~~JS.C. -~· 4]~~2- F~~.t:;r::l} ~-~ge):c~;,:~·~ n:us: pn:~x~rc ~~H '[n.-..,i:on:-;~cntnl hTJj);::.c~ s~ah:~d""J.Zn.~ ("E]~:'I_; ku· 
··~}n nl.:~_il~t' F0tk:f~:.1 aL:~~O~E~ ~;igD:.i3c~U1}[y :~fk~cti:lg u~c~' . (=n\:~l'(lf)l~X~nL'' ..:~-2 !.)}).(.'_ ~ ~~-3~f.~{-!.){Ct 

:~NEPJ\ w;.~s \..'1'-:nt(:d :.o ·~~~~~~~-H·t.:: t:;;.::_:_ tl~;~~:m:~~:·~ v-.·!H h,t:::,-t: {;~x::.(~.,j(l~1:.: nn d~~~Hlled i::J.ft~rn.1{~:Jor-: {(~~~(Ht!it:?~ 
~i~.IJ~i ti<:;~~t( ~~rvi:\Hl:~:~~::~h~i linp~~Ct$ l~nd !h~~1 :nt~)rB1~1t~t~:s P,-d[ l~~~ :Jv~libbl::~ ~n n ..,.~·:de ·~·axj-:.:·1.y (rf 
t·.ur;c·r?r~rK·d pabLc ;3nd _:~(1~X:~. :• :~Jorr>i'?.?~~; .Bn.r:d ::~F Jff.-·:s·i:.>t: l.rh.!ic:Ns 1:. l.;{:de.r(:f A ~'.i[.;iS(>J; 
.. -lr:ltfdniH("{IIiPt'~~ ~ 6 i F Jd 569, )7S (1hh (.'i:·. l ~)9S) (;J~{o!r:"t..i' ~n /((v,;,;?' f>._{._q·n .. ··1-i.i{o.m::r.;~ ~.:_ 

i·V(~Si/hal. 230 F.?·d !'.?():~ f}.) (St:t C:r. 2000}\ Thtr:-:, th~ ilt~"J(~;;1.::nt::·Jt.;;l~ g(~:;.: (~f';1 NEP:\ ·:~.\·;:1t~ln1i{)n 

is.~::; r·.:qui:·e th~? ~·t~s;p!;r:.s:t•k· g~~\·\~nHn~n} :~ge:x:y to nnd,;.[t::::k~ ~; c:~:-o.:f:.~! ~1nd tbo;(>U~::h ~H~a~y:;t:; !Jr 

;.h.;.,~ ~:r.:'i.:.':d F~r :.·~-:(; f'roj;;.~r.t ~~raJ •1.') n~Hp~~ ... .-.t~. ~;;·.:..nH·~ p:·<x·(~ccHng. :\gc:~dt::s :l1U~~ · . .>:):·ls:di;:! 

~1:v:~-.. )~·:n;~:~ltaHy ~.j.~n: t~<:a:-:~ ::sr(:{~-~~ r:d~ ,~ pn;-pf~:::...:~d ;_:.c:.~(,;:J, k·t ih;;.' p~_thl:ic l-.-;1.:..~\·.· ~h.:l :h(' .:g{~J"!(·;/s 

~h:~L~3:.;3on .. nK~k3ni! pr~X't:"'S~~ ~n-chdt:~ \~~~\·lro!:n~enL:-d con\~~n:s. ::~nd drc~dc: \':'bc~h::.~r t~H:' f•L;blic 
h·cnent~ r.rf th_i; pr1.:_k~,:t f.'rn:w~·-~~~h ~~-:r.~ (':i·viP:: ... :-Hn:;:~~::d <.'~:.:o·:\t~. }3,_-_~/fi.JirOn? (],j:!o '-~- L?ec {·u, :·. ~\:'{.!!::ro/ 

Rr;:-. .~,·~:-u_t·(·.;) .. ~- f.k;fen.)·e ('~)Uf.'Ci/, ,:k<2 c:.S. X7. f}"}l~.-/(:1 L. Fd. '!d 4Tl: ·:o.~ S. t:r. ;;24~~ {i')f})~ ()u)hi?.:..: 
r·or l):;tf?:~·r :r ~'{!JJ.iporrurioN v·. ()nire:..l s~afk.:.~· r~ept t?i n-·(.1Ji.~p., 30.') F 3 .. :t ;.152. ! i (1."2 ( ~ o~:-} Cir. 
20fL~L flJn~ois C.::·iH:".ru:·.~·-:::(-: C{-·fn. :-· hd~f:J"::-.h·.ifi:' Con~·~·N~·rce ·C~;n: .. ~·4.~ F.2d 1246. i:{).{} (D.C (~ir. 

19881. 

Th;:~ ;x::q~J;r~~rnn~t~. {)f ~~I:P/\. ;3rt· rnandl~i.0t)·· ;n~d ;3ppiy :.J ~he ;\:RC. Ca/n::J·t C!{q: . .- r:o~).~-i.i~uu.t~r.t:[:.; 

C'f~~}.ru; .. _i;-?·~·· :··. iJ.S At<u;;,:-{·· L"n.:.::(gy C<Hu;n \. 44·9 F :2 .. .J 1 J09 {D.C. Cir. t 97t }(h.o!di:-:tg H:ar NEPi\ 
;;ppli,;;; lo NRC~ prc(k;;~;;wd, fkt:h En!::riJ,y ;;;~d !h: NRC nn.t~.t cor:1pl;,· whh NEPA by 
t:.v;3hut.i.ng t:ht: '?.nV~t-.:)fH~~c.n:t::l: imp:~c~s Hf bccnsc f-8~1(:,-;:·~d ~~nd by· ~~; .. jghfng ~he Cf_t::~;: mx~ b-t.~n~::f~ts 

of int1i(l<l~ir:;,> or ,;voiding :>nch irnpllC5._ 1(l C.F .R. ~ 5 i. 9:i!,(). Til<: NRC n;us! pr·~~p~m~ ;m 
cnvir~~)nrw~·nt~~: fn:~><~(:t :;:.at(:~ni;;,~D1 b,;~f{)n~ n~jf~king i.~). dcc:~:on ;,):} Ern.~'rgy\ :-.;-:T:{'.\\··a1 appfltadou. See 
l\} C.F.R. § 5 i_Q5\d) 

Tl:~~ NH·.C lE;,~ c~~~~~~d ~~ gent·r1(: o.:.'nvi1n:.1n).<~r:~~~i :1np:~cl ~bi~.-:.:·1n~~n~ fi:w }ic~::'::.Y~~, r"t;n~.:·v, .. :J:.: NURE.G 
l417.. (~.~·fkY.i._· t~>,vi?'.,)?Jn~enta/ l;:·n,lJOtJ ... ;~:fa;(~tn~~nr Ji;·t l.iceN.sc R.t·?'J:t:-:.yo§ _(4 :V~·tc.i;_;·a~· .PhJ'>U:... 
ci·cu~.TS~"t Fnvlronrneqh:! ~n~pacl$ ::n.-~: ~:·:neg.t~:i.::::;:-_d ~::; ~!li::t~r ''Cm:e~·x~:).' ~ H ·:>:: 11(a; . .;)gOt)' 2.~ 1 S:::c Jt.} 

cJ..:·_;:.::__ ~~0, l\pp~:~F.h.x B ~·.) Subpm·~ .:\~ THl)l-:.; n ... ! .. :\:-;. ~~ f<.~'~1c:;;1J HH~t:i:r. (';;~i.~,~~n~y l ~rnp.:d!~ :.r:H}'' 

~1ni bt: t:h;~Ht~1g<~d it: lit:t:::;t; ~·e:.ft-'\V~!~ rtoce-ediBg.s .. S.t~·~:: F!~·n·id{·: F'o\;:er ~!\:: L~~~hr c·n, (Tt~r:....:ey P-o::n: 
N1:d~;l; (;;;'n<:rill;J:g PhnL. Ur:i:·; J ;md 4}, CU-Ol Ti. ~;4 NR(: \ 12 i:;~)I)J: (\:t(:gory 2 is':<N'i 
3nc[udc (•H~dk~ l~Hd usc 1.~sigH;fil:<HH ch~~H.~\.~S ~1~~S(.K~i~1it:(l ·v;~th popt.~t1t·ion ~~.nd L~x n;::·~·e·;.nh~ C~1;.:;.~cgc.:.:. 
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rt~l:;:.ir:g f:ron~ l3~-.:-~.:r:~~c t-:51~.evv.:d). {H~d ~he ton~.kicra~:on t)r· ~-e;.·~.::n· ::~~k:3d::.-:n.t rni~~~Fl~:~oa ~ltt~":n~;::~J-..,.<:5 

c~s .. \.?...·1/\.'~) ibr ~:u p!an~':\ th~~i h~1V~!· n.ot (:(::'ls:i::it:::·r-~d -~~:..~d; ~1.;.H:':1):::J;v...::~. J.U c F .. R. ~0, ..\p~x~~~.dl:t~ H ti:l 

S:.1hp.:~s·t ,·\. T:!blc B- i 10 C.fJt ~~L5.~(c}f3_HtiHJ.) ~~r:d. (L). EDk~::gy nn.::;t .wJdn~·~b .3/\;\·L-'\ f~~ j~..; 

Cn!..:3n~nrn:~n=.H~ ~-~~pm·~ .. r:.r;!cf"!_ ... ~V -~·.j';_,•;_'l~:a!' (;,(:i?.{Td!.ion (>.>. ~-t:.rd E-..-.~.r.:.rg,} .:Vur)\.;?..H' {)r~ .... ";<_n}!iOJK·.:_, /t!C. 

(Pi1grhn NLil..'k:1tr P(>\~:~;·:: Si~l~i:(:;l·)~ Lf).P-06-;r:;. (~-~ NRC ;::; :: .. ,?'}{}~ ('i~i:ng . .1.0 C F.R. 
-~. ! .. 5.?-\~~)ti}(HHL ~-

;\. Tlw B.SEI.s fails to adef!E!atdy .address lilt' ll:!dio:•cl:iv~: lkkast'S t» J)rinki!lg \Vater 
Sonn~cs: P ... ,~ ... i:O<it'tiv'{_; \\'~:st\~ ~·hn!~:gc:r:.K·t:: Sy:st:::1n~ ::~nd Etnu;.:~nt (\)n:.:,-.;)1 Sy:~~-Jr:·~$ r::.t_4) 1Hh~ 

R:!·:Ji.::";";og~t:.::d lntpa.:.~1s {2.2. -~i). J\.;l(_C :'~t:.i~y··s ch;;;.cH='-Sit:~!'~ of pbn:)::;d, .::m.j unphn-:ned r~hHO~K"1h:c 

~;;_,~~t:~1s~·~ or tyj~-~Hn~.' :~.!-r.ontiU:T!.·~}::}: \:~~:;i:,n-::-~~,3?" ~=tr:d :·:ic~-:_;d---2~ fnnn LP-! ;-;pent fu~::i p:.~ob ~;nd .!FA~:? 

z~nd ~P<~ ::-;J1C$ (Hi the r.~o f:~u:l· i) ~ut-:h ~~k~l~~:l~~, w·c v: .. :i~h.iB ::-~~dl~-=~inr: :;wndards"· Ht"'d ii) ~~1,~t ~he~·~ 
~~r·.~ :1t:o rt;~id· .. c~n~.:~i.:.x rwJn~cip-:.d dri:Jki-~·!g '.-\~:tt~:.r v . .-·d~$ (~t· ~~1rbt:e rc:;:.~r-,:oir'~ q\:~at {~-~~~ pl.~u-3r and ~hn;: 
tb:::-n~ ar~: P.(~ kr:,(oi.,:..:n ~!Dp:lClS tt~ ~;;ry th·~nk~n-~ \)~·:.1t-:"~r ~nnrce 

~.t::f{ qn(1~~=~ E:~tcYgy ~~~· 
~:B<) drink: r1~: \\'~~ k~r h:r1 i.b:.. [ \o..-hJch. :· h:.: 

grGuBdv-.·<l~i.:~r cor~hlCi~i:.~t~~tlon :md(:r l.th~:::.~n Po~Dt dP<:~:-' (_:,~~,.>.:>;.~-:.":j. ~n·(· :;ot :ipp11·.:dhh: ~it~..:-~ rlo dr~~~k:n_::~ 
'"'-''l~-:..:r ·~xpo~.~H<~ p~:ti;::v:1y ·:.:·.:.;~·::,::~ \Fnit·r>?;.)" '200?::~~).~ .. {):l p. :.:-~ 1CfH~ ~--r.-:.~}ur:~.:·;:_~~y,. the.r-,_; ;~; ;:1(~ drinl::Hg 
.... v:Hf.~r .~xpc~·;;.:J:··{~ p~~:thv-:·:;!.y lO 1mnwn~ ~h::.~ i~; ~rfl~x:t(:·d l:'ry HH~ l..~')nttHn:n~H~d g::our;d 'l)._:a;.z:r cond~ritms 

at 1ht tF'2 and :PJ ::-:ite. Po~_::lhl~~ -...va;.:)f SOlH\~~;; tn ~.!J';.~ ~~f(H t~f :.:-.;:-:::.X;.f~l ;~;-t: nn1 pn:scn~Jy d~;ri.v ... ;d 
fn>Hl gnn::-::d '•)/~ll(;r ·~r.n.::--;:1:':1 o:.- J:h~~ Hw:i$·:)~1 River. h~ fac;. ,~,):·~t'-!:'ntt:d b:· .. ' th(· \!2-:'\J...-· ·yo~l Si:::~~ 

i-{'-)w·:;·.;·cT. '\:(.ir:~;.tn)i ~1~1-t.c~d g~\:~u:1d \\';~:::.:~r ~:; ](;~king :into th-:.: H u6·~on Ri-....·er~~ ( p.:A~--1 09) ;:~nd Lhz~ 

Hnc:lS<)il R:wr i.' ;: mur;k:p<1: '•''ilK:· ~omT<' Ot: p. 2· )6 th: DSUS m<':Jt,on~ ti1c: P>:·il);:1b:qlsi<.~ 
\V~~.ier \).,.-·,)rk:; (P\\:'\V)~ \~:·::t;~ .. -:h pr-:)(:(:S:;t·s drln.kirlf! '..v.:·:t.::r f;:nrn th-:.:~ HHdsoB Riv;:·:r 30 rnilc;; ttp~~!r<:..~r~t~~ 
E·(>rn fh~ ph1nt, ~~-~ ;;~ ~0H:'"'('(~ ofr\·au:;·:- H:~·mpzc~nlf;;_~ lnt~x~n~":tir_:n. ::dr.11\'~ffV(~r., TJbk.: 2 .. ":? b:-;.:,~. }ill ~\·Jajo.)r 

Pilbiit: \Var.c;;- Supply Sy,;t,,lWc. in tr;<l vkiniry of lP2 ami W2 iil :~01)5. ..\li til·:~ f:1c:li1i~s list~d 
~··~tbe.r H:O:l~ gn>~H~:,J;v~u.:r ('r su;·fi~.1"~·1; \,,.:-;:t!:-:.~1" f1·o;:r: re·~.:~rv-:}Jr:~: ·~xc~:pt~ a$ r~ot,~d in ~~:t~ t-:~xt. 

P(lughke;:psie H>t~>. ''n-!;::>:l '··'-"~'<~r l1:orn ~bc- H:ldoOil Riv<c:r Fu:tl1::r, lhe DSF!:S d(lC~ net inci:Kk 
the \.\:~'~cr :rank<8 in Nf~"~~/ 1-t~HBtr:.n~--n ~x~ck ~.:p YV:~t:::r St.!pply fof· ~\ie~.~ .. , .. {o:-k C~:_y }.;)c.::~u~.d s{}:.Hh t:~f 

P(n:ghk:.:.-::rs112·. or ~:t .... ~di;3(:;; ir; :ll1~J;:;.'l.wr-:k~. t-Hghkn·:d.-·'·T()'t-';H o-t' L.~c:.yd O·!' Pof~ t~\~~..::n:'"f(~\o.--n ~~f 

E:-;np~i~-~ vvh~ch t5k~ lht!r dri:~},::Hg ~xatcr dir(x.~H:~~· n·onl th<:.~ Hw .. bt~~n .~\bo. tvhit:::: Tab:(: ~:.9 n-wy 
h«v•: b~~!l f'Tl·<:;;::m:.;tJse i1; 200\ !h<c prop•.):'~"! Ro·3:i<:ad C'<.om:~y Ik"o'li:1ntjon Pl;m:. whid:, d 
;:;.pprov,.::.d~ ~,. ...... jJl be J{)C~~te.d directly ~~~en ... -.~~ thE' H·ud~ot: T<.~Vt:?r j~n_n] .~ndian PcJi.r:~, <.VOl1h1 pn:rv~~~e .:1 

Lhitd rn~~_io:· ~ourcc- of \~'aH.-:r ;o Rn·:~kl(it:d (onn!y b':yQnt:. ~:_:;;~-:;~:1ng :-;n~~n~d m~d surl~:_c·c::. t-;OlH'Ci:~ •. 

\Vh.:.::n ft.tily .. ~-.)!)$tnlct~:d ~JJ~:' f;H.~;~it"_y ..,,,..;):_i:~r.~ t~~kc (~p to } 0 -~ 1 S tr~ini{)H g[:J;or;~ JX~~- day 1: gpd) tl·:o~n 

:h'="': Hudson R~ver ' . ..-:.::! -:~E Jnw.k.;; 0[~ ::he bc~n~~e~· f~f St<:Jn_v Poi::~ :;;~~td 1-l:.:tvt'i:;lr::~o;,.\: vrdy .t5 nJH~;~ fron\ 
th•:: pbn; to pnxhl<:c :Jp ttl ? .<. mil!ion gpd for R<xkl;md·~ >;ntco >uppJv. 
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Appendix A 

{.~ivcn th~~ poicnti;d i:·r:.p~l.(:~ !.~pOD tbe pL3nn~d Hodd~n"!.d c\)tHEY water tT~~i~rn~;;::. p~nnt (J:}~(:. npor! 
o1h:;:r ::-o~nrr~:.n~i:;-~-t~·:; !.:~ th~~ ~')\\ .. ·.?.r {-h~tbr.Jn th~~t tab;~ drlnk~ng -..v::e~er f~·()1B :be Jl:xJ~,(Hi R.iv-~r): ;.1:c 
d·;..~~~:::l~:·;·K~Jcs. -=~!\.~ st:h~-.;twPJ~d :.~nd ~b.c 3t~!p;;_.:.·~;; rna::' h~iv.:.~ dirl:c! ~~(h--·::.rst to-ns·.:.tp.:.ew.:t~-~ Hpon h~JEl.;?.n 

ht:.~l:lh. tk~;,.·.~~H~(" t5f ;]1(• ~~~·riOHS1:t::~,S nf ;h~S i:-tS:.lt'. (~!.G;}~'!Na1(:~ i~ i"din::;: a. (.0~~~3.:.'Bt~l':.tB J:1 tJ~t"" 

r;;[; •. ::.;.~~1si:-}g pr'.l:...-:~~;;.':.1i:Jg h) r.;:~-qHi:Y:- bot?} Erd.:.:~rgy :::_n,.J ~:--.;R(" ')Luff {t:~ c:on~tid·.:r rh-cs ... ~ .intp~t,..~1:;. 

fk1~l-~:(.t). t ... ~<~:p .:-;f \.;>~(~::.tc.r~.'::-:::tt::r C·:::'l::~t~/ showinp p:-ot.imity· of irtdit;;n Pok·)-t tr.'i P:":J{Hn~i;:,l ~nv:r(,:··~=n~nt;:;; Ju~~~;{x~ 
t~~T:tE> {PE,J.AJ ir: purph~, "!(Vith ~PPft"~Xfm~;.e :ocatiz:n of Unitr~d ).,.'V;:.;t.;~r Qf ·f\JY'~: p:-cpos0d d~3;;;,1in.c~~inn p~i3r.1. i::: 
Roc~;f.ond Cow1t:.1. co~_.·.:-w-sy of NYS DEC (Hf/c{?.- of f:)rvh;Jntn<?.nta! .J{:sl·i<-~~~ 

··+ 

79-e-HH/SO 
contd. 

NUREG-1437, Supplement 38 A-710 December 2010 

OAGI0001367C 00257 



1 
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/\ll-du;,)rwlh· i.1'n p. 2·-'~ n:\ the: DSEIS :aa:oi:~S tb~E "lh::: rc:;uih -r_)f ~Jt(: g;3nHn;~ sp::::c~n.>;;~-:.)py ;s~·~(d_~.:·~\:'~. 

<:f tht: rl:(n~th;y •.3_:-iBki.t}g V/~1t~~ ~$~::·r:.ph~~- ;~nd n?.:~iihS ~)f tnti:.nr~ of ~.p.t;1r;.~~dy Cc:>n,pOSlh::S. 

·~i-~.:)\".,·'i:(i th:H .. t:.rhtT ~h~:n r:.atu:~.t:tUy· ~h>:~1.HT~ng t";sdl<>nt~:.:l;tJCs .. n.(~ i'ad~ofHii::bd::.~~ fh~3r: p~:.::n~ •:!-pc{;:~~ion. 

-..:\·:.:~·~: ~} .. ::t~~·t~;~d :n d~;r:: .. ir1g 'i.Xr:~t.;.·r .s.~~npk~;. Tbc d.aw. :;~([3.._..,,1~(: ~t;:.L~ op~'r::~:._,~~': <)f lP2 ~~ad iP3 h~~d ~tt~ 

~Je~-t~:..~ub~~~ n~~E.:>k!c?,3<:G; ~f;(:ct (::·} d:-::r::""~:.~~-; "'"·~::er.~: T'h·::. DSEJ.S l~: J;:i¥tc:jt'n:: h~':('::HJ~;,:, j~ d~·~~;:~~ :~.{~~ 

~~H:1:!fy \'.'~H~r.:': ~h.0 tvu:·:~r :~w:lpk-~. \V..:.~n: ;,:-nlk'cu·d. Th:c k:;3ks .. \V~HGb v·.:crt ,:i~c'O"..::.:'::·(:d in 
'2005. "Xt::t\~ }]{-((::])· pn::$c.~·:-:~. ~.hn.~~~f~l·: ::h~~: ~:~n=r~b:ng iB 2~}06. t:~H lK~ nt;v .. •<:.r d::t~[:_ h.:.:1$ 1·;-:;.;.~~~ inci:J.,:~~:d 

n1:l.X~r:g i~ dit'3;~~uh to ~~:-;~:;;:S.s ,~urn::n~. ~~n...-! i\:li,;:·~: ~rt:i"~~~s 310\V th;~t tik~ l:.;:::ks ::H~~ k:-iC.\"i·n. 

R Tlw DSEIS fails h.l addt·t·~s the pn.~;;ibll' effects 0!! '\!Milt~r';, :v!ilk: R<ldi·::>:ogl<.:2l l:npildS 
c~.2 7}: B<~c.:~u~c H>;.:i~r.by Gbiri~:':~. v .. ~~r·~=- :.:i·o~:'-t:d: by 19~)2: J"(!!)('tts ~\)'' t..J\:s 1"J<~p:·:r~n'3cn:. (;f H:.:•::dth 1;-) 
:993 ar:d J994 i.(:dll-~.1!·.:.·:~ th:n th> tH\~., 's Jn:::k -.."'';·~~ . .;:o:ko:.".l<?d (~l~ ');~n:pkd ~~c~~rbv~ ~d=.l":(ju;~h it i·~ nd~ 

c;\..~;~r Vt·h~: t cri:.cr.i~; ;.<;.;·~~rf: H'}~.~d t~) d.:.:J1;n~:: "nc~<~rby·i·, :n~d \;\,·h~lt ~r~::;3he:-do:ogy -.•.:;:·:; ~.:S<)d ~n cklcnn:~i~ 

~i·1e cffic~~cy r~;· tb£~; pf;lt-~UHt'~t~r. f:.~nh:;~n1:u.:-rc'" th1.:s~~ studi<~:s <Hh~ ~~}~ ~;(.·::J<.~r:ct: prr;·~·:;:ntt~{~ i:n th~· 
!)SEt~ rr~ded to as:~·~s$ ti-k~ in1p:30: .,:)fr:-~dk,Jt~g:e-~·:~: r·::.Jt;~:;i:~ l)r'i j-n~::·1lt:D C"·!'(:Ll.-;1. iDi~k:: <::e~H-~)-' h:nr~~1~': 

.rn~~t:x~r--: n·lilk ::; •1 po~t~n;-ia~ tOH~·~ o~· <8::qx~~tH·c :~nd ~t:•.)l_:kl h(: t;;,.~..:~l:.t~~h;d. 

C. Tlw DSEIS f~ils tu indud~ R1><:kbnr! County iJJ: Sudotcbnomic Fact•:n·> (2.1.8): 1!: \~ 

Bn(;k~~n 1..d~)· ll:~~ ~~·.Rc ·;iJttf i~?:.tc~P~d ~:;: p:f Ro..:-.ldi~Hd c·ou:.{~>· ~r: lJ:i:~ :~-:T:JOH. Th~ r-C~':$<:)~1 )~;;;:ted 1.;;. 
:h;~~ the: nJ .. :~j-:>rl~y -:.)f tbe I P2 ;·t:·K~ ~P3 \\;·J::-kf(~:'(~(: ~.i\'·~;:. h~ ~~~G ~~;a;;· ~·-~·n~:·n.it~~ of" Dtttdl:.:~s::. ()r•~nB•:·., 
P:.1{n~~r~1 ;3;~d \\.'cstc:·(~:s::~~£ (~n~d ~~(H. R(;ddnr:d}. HG·~\:.:~Yf..T th~ h~p~~: :::.; ''Pl:~nt. hrh"::;j(·::idn \:.,·;th ~h·;:· 

Fr:.._,·;ron~r:c:'Jt:'Soc-~t~'-t~·drnoa:nc (-'at·~ .. n·::.~" -.d;i,~l~ :~; b:·{ no <r:~:.;H~:~ l3rf~lk~d tc~ ;d~;:_~r~ ~1;:;;.~ \~·<:.Hk?i):'ct: 

rc:;idcs. JH ::~K'L r~fw.:h ,;Jf Hi."!t:.k:;~nd C<•~-~~:;y ;:~ '-."v::;ht:) ~~x: : "?.S~rnik~ pe;3k f;u~dhy z-:~r:.c ~~;sd ~:tU pf 
H.'-)~:kL~:~:d i::: i\'i~h:~-r ~h.:= ~-O~n~ik· p~~·c·t~ :.nju:)' ;:-on{.~· JJ'"~.:~md J1·~d~~~n P-.):~1t \.\'hd~~ ~~ i-.; :.:~~~~H- ("::. L~b~:: 

:::.:: ~h~::t a r~:=-L~t:v.dy ·~:Y:~~D pt:i~centagr.~ {:fJr:di~:-~ P-t)in:: -:_:t-rtph~ye~?.::.. h1,T j:~: Rockland. ~bt-r-e w·~;·r..:.: s::in 
.~S c:,n-:.p],))-'C':::; n·t~;r: Rnckb.r:d :~nd lhc· pn:p.:)t;lcHi (:(}~-dd :!;'{~~ny j;K~r,;;,c~~>t~:- (Y~h.::· the ~v ... ~31ty )-':::<lf::, (>f 

the lkcl~S~ n:·l: . ..:~v.-~t:_ Thi·.; ... h~fi.:'U. ~~ppl;t'::. :.e U:::;· hou·;~:~.g: ·:;:::t~i-:::-n 2.2.8. ·: ~~nd f::bk- ·2-S. ~g \:.:·dl 

\). Tht.· USE IS fail;, tn l'n>jtct Oemo~rapl.lk>. (2.2.<'!.5) of f:Hvil:<lumwtal .) l"lici: } 
~ . ' . ~ . ~ . - ' . - - '· . .. ' . . 

l:topuhth.Bl.'ls:. 1 ~~c.;~~ :.~~: 1. ~0-o.k~ ;;l (h~Jr::~:~gn~pnlc::; ~~n.n pn)jl:CP;: :u(l:n: gru\\'l:,. '.;;.:ht,.~~1 DJ:; inrt:3~r 
lrnpik~~l~Hn:; r~:t~~:rding. ::-::.·act3~1tiun; fnbir..:o.~ :~- ~?: :~~1d ::--J 3 fc:-.ok ::::~ 2000 ~1ud 2006 d;n.~~- b-1.;.~ ~j{) i3.:}( 

p:·t~!t;ct :.he gn)'i.\-'lh ~·:d:-·n\)n~\:.,.-hi~-:.~ :~nd k')\.'1.'-!:·H,:n;.r:(~ pop-uL~U<:.~:T-; o·~.-..:~r ~ht: 20 ~-:-·~:::·.m·-~ c)f.tht· LR .. -\ .. S';;.;t~ 

.::tlso dl:;c:tr~~~il.ln b::Jo'\',- on t'r:vj:~(Hl~l!t~t::t;3tju~;;ice. 

E. Tho: I)S.f!S flli!s to evaluate ih¢ impact of gluh;1l wfu·miHg on the rdken»!ng of" Indian 
J~oint~ ·t!-:::: pro-Jtx~tc:d \V~:nHing of rh~:· Hu.-ds·.~n R~vcr :.:-~ntl t!1t> pn:!_jecled i.ncf,;~;·:~~~~ ;~nd s~vcrk)' .;,rf 
-:>torr:(:~ ~~H.J HOiKUt:g <8;;)U[d ~x._:..._;c·rb~th:: the ;:.r:p;3(:~ O( ~};.:; 1h:;D~~W-i p!'~HHt~ d·;::;.-.:J:~·::·gt:/t by ~l~diar: 
r!ioi1~1l".Ot.ding ::;y.')1Crl!$ ~l~tt~ 1hl: r~V..:~!.'- Jnr::.'(:L1$.:.~<:.~ StOrri~-·~ ;;.~1:d Jl{JOding_ tOnk~ l:~~;~k~(.";d);_:!,k~ l.h-.:~ c;ff~;,C[:-; 

o-f ~~gr:-tg~ ~~.-~r:h ;~;:~ u)rr(~~~l:::m of undcrgn:mr:.d p~p-ing (:t.:H.:l oth·;,:':: :-:.y~~k;r:n.-,~ HK·r·;~by it!'~'rc~~~·:nJ:~ ;}:.(: 
po-~:~-~bihty (~( "~ddi~lon~t~ ~h.~.._;id~~nr.;:~t r.u.dS;nkm,. re~~ases $UC~l ~Ei t!!.;;' (Hi(;'· th;:~.t occurr~.:."d i~ x:~bnt3:t)' 

2009. 

F. Tlw OSElS l':lll:> to ;umlyz;: wi~mk hHnnl: This is a .,,,-riull~ <)::Fi>sim~. :::;p<?ci<l!ly !:1 !!gbt } 
.. ;.f r:.:~.-..:-.::-n: s:-c.:..~~n1k· z.ct{vj[y ~H H1..::· r"i:.'Sijoa. :·:nd tr.:1'".--;.:~.nt ~n~d~ts ~~~):~dDct:.:=d bv Coh.nnh~;:~ UrJivcr . ..:$1~."-./·:; 
Lm~(!tll-Doh<:(\y bmh Ob8C!.'''i!:.ory, ;vhid< \'ptr!nu,t;y 1wi.<: thl" p<):"m.i<ll l.hr<~:ll (<) Inlll<l~l h)im. 
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Appendix A 

G, Tim OSEIS fails to adL"{pl.atl'l,v ;!ddr·t.~s tlw i.rnpact t!JJilll the ~~nYinmmNlj· aml hmmm 
health of sto.riHg ~p~nt h~d n;ds and nthcr nudeu w;lsi:c lln ~ltt~ imldinitdy·. R·2·~cn1 
~~nrKnJr:(;(;(fif:'PB by ~hf~ C•( rncTgy H~d1l:~l[f: ~~~;::f the ~ht~ of Ytk';<,::;~ f, .. h~;,tn:.:jfn .(~~~r (1, krng .... 
ic~·n~ qc~r:~.f~(~ :;;t~ j:.)r h~gb--.k:···.-t~~ nw.:.h:<:r \V{!~ik ~s t;kc:y to b..:~ :::b<H::.h)Hi::'I.L ~,:,~:\·i.ng Hn~t ~dtcn1~r~r;.:~:_~ 

bot io ~tnn.:· tnd~<n1 Poi31t:s higJ>L.~~ .. "-~: nu .... J(~.H t..'.n":'~t~ {~~n SJ(~~ lr~ <hy C~ts~ :::.to~ ag-:::. 

It h8u~~ Rcblt'd lo Cooling S.nt<~ms f.·l.ll: !n S<.'':'lO!i 12.:', Aqtuti'' R<·.;;owc:::;, R::F;ll,lto;y 
Fxnn~i.;·-;y(~rk :~x -~~·-k>~i:it.;>r3r:~~- •.)n j~. 2 .... :;9. ;r;. n:.:~~rri:·Jg t~$ th~:~ J·h~d:;i•E f.!'.: Vi:·:· S.-=.~~t~(·q1"-:·r:: :\~:;J'(·t·n~l·~~1t,. 

1he >.iRC ~t~;;:'·f ::'(d~·r::. 1(~ !:icl·; ~Jf ~~gr.::~H3·~Dt or: f:ith r:::n:~.;.:~r:: (H·d:;•-r ::a dt:.:: on~_~i~ir~.g 5-PlJES :.-~!ne:x;)l 

pm<X'-'''· :md ;,g<>in in 4.1· 

'·n~~ Sf:1DFS P~-·rn~:-~ ;';Jr :·:·~:; f11dh11 P<.1~·:·:: :-;ih:, '.\:hi~h <~<klr>.:~;~.:d d~~:t:·)::u·;;t· iin~-:J 1h: ·:.u.n\~~~(~y 

<.)p-c-n:tin;; :P?. ;1Ed !:ft.\ ~::~ ~\(:t: ;~~ th~: ~:hrnd~.)-.vn ir:. :.<.niL e.~;~_:ir"~._{ .:r: l ~;:::-.:: bw h~1:: b ... ~.:.~:~ 
;::~Jn~~;;-3.i:~tr:~~t~·c:y ~::.'Xk'l~•-: .... ·d hy ::-~·'·(SDFf." Th.c N\'SD[C: pn.<~1·~~;ed !fi.:'iX -;~PtH:S p~::m~:~ ti)(' lb~: ~:r~==­

ctHn~:·::~y w dr;d~ h}:':·r~ .. :~: ir:. ~~L~jHd3;;.~i-l:.i<)~~- '";"'~1.:.~ SPl)ES p·~;n;J:~~ ~~:or ~h< {~:1.:~;,~~; P•:1int ~;it.<:', ·.vb::~~·~' 
ad<.ln.::~~;.,;d ;;:li:; ... :l~;ng~·· r~·()!"5j !'!·:.~·: :.:~.:rr~::-:: c~p.,:;t·:::J.ng. JP]: ;1~h~ )P.\ :~:: ·,{'(:~! ~r~ u~:(: ·~hm(lo:n~ n:·: ualt. 
;;.:xptfc,;J i:~ 100? hllt ;·,::;~ b~c:1 ~l<ln:~:iHl:S-l'nH;v.~·l:y ,.~-.:.1;;.:w.h.~:J ~): NY~DfC. ll:~.: NYS.Dl:::C ~"!'~·..-;.pi)St:-:.1 ·nr..:·~-.. 

SPDt.-.:; p~r:·Hir, fc:r ;!:,;.~'::in.;' .. c~£r~·t"~~~ly jH dr~~n i{x-n}, is:::~ ~~..:~~:::~d: .. ~~,~~t~:·:. 

"·S.::x:t:~·~n :t;t~t,hj IH. d~':.· CL~;:;;~ Vv~,~l·r Ac: o:rf l·)Q:J (C\VA.l (:-;~:'.:' -~-~- s~·:.~.--~J(~:": :·32t< (~f !b:; u~~·~~--~,1 

Sl.;~l(::~ (\)d::· t).~ u-.,c : _~.}(~)) :·~~qtHl"i::; 1~·=·~~~ u·w !uL:(~~:~.~n. •.ks(~tL f:(:I~1:".::·:H:t:.r.~~t :):~d :.:;jp;K5r;: of 
Er~d: .. m:Y:-L:~~i~~l l:·:np;~.;__:b :.•f Op·: r;!t.!G:1 :) ... ~._·t .. m:.ii.,') ';o.(aJ~ :~i~ ·:~ [}c;: t~ ::.;L.: RJ.!(~.: ·L~ 7. s~~pp~l;:-:w:~~~ .:.>; 
(:(:{;~ln.~! '~'··:-li.·.t ~i~~;::k::: ~.~r~:.;.·n.;,:.-(~·> r\~fh:t:( ~h(· tx~:;~ t:e·c~m.clo;~;y ~,~-~ii~~~~-~k· ~~"~:· ;:1ln::Tdz;ng ~:ch··:.:::·:;;-::: 

c:~·:··.-:n.mnh~ntd :Hlp;1·:.:'t. J~:: (:!·;: f;h.'~. ~:ho.:.'i:~. i~)r ::J:t-: ::.11...~';;., -dt·:d:. SJiDFS r~ern~i~- N\··~:;nFC '::r;~·:i::.. ~~);~t i:t 
;3~"k: ,)~~·b;n~~i~:-(x'l lli~,~ tht' ~h.r"'·~q.n··dHt h<?:'it tcchui~}i~RY ~~·~:~dhJ:hh~ (;B 1" :\~: ~~: rBi;·::.~ni:<8' :i::< ~~,J"!.,·:.'l'~·: 

~ :;~;; ;;';';'~;~;:~ ~~i,';'F" ~~~';n':;J"; i: ';_,:;~,,:;';; ;:: ~'~ ,~:, 'd ::,'~ ;;)~·,;~::~~~;~;;~,;< ~ ~P;;;;.;'~t'';~~~l;~',~',l' '~.:~ ;~ ~\'1\l't'ir~~~;~ ;t,~ 
~.t:~~(.;.~:; :}::::::.it' ·siH .:.::··,dun~~ p:·.:,::p.cst~h (ro:·~:· f!:t·~;:r_;;y ~(:- w:1~~\UT·:; :31l:..::·n~~~i·v-,~ ;'1h.:·~}~ .. kh ~.;.~ n\'(:::d ;dv::!··~:(~ 

•..'E!\..-it:'m}~!i:H~;~j ~·~np;jc1:-:;. G~v:.:~~~ N''1''SDFC".·; :;w;'-~llh'titc: !~l tb: p~Y.'rJo;;;:.:··d SPDL:S p(!r:·~-~~f. ~1;~· ;-..;R(' 
~:'tsdr (kC~(:(:d t'J ~o:-:.sk'icr 1b<: -:.::-:·:.:·,ir:.m~Y=·•~n:<lt ~n:pn::~s q":~i:: m::ty ~>:.'..:u.; .. if E:~tt;fgy in:;~in.;:e:-.. c~o~~..:::.d· 

cyd~ .;.·:~1'\.)ht·:g ·~1t :Y·t ;:::~d tP_~ .... j·:.; wc1: :t:: d;c :f;n-o:.:·iF;,.1~H-:":{:n!,il l!'!:·)p;~([~ O{ ~~ pl)S::j.hk~ a;:.~';r:.~~1:'~ .. ~·; 
:ncthc·d ()f:-.:.>JG.:..~inl~ ::.r~~~.(~~::t·~. to :1zpm~:~~ ::k ----~~:t ('h:jr::t:.:~· ,<:: t'·f~l:is SFls.~~ ~} .. :; .6. ~~i. 

Tbr.;g_~ ~;,:.tt~ ~~t:, l:ni:r~~.~c·ln ~:-r p.:)s:.:ib:.c D.::)~~~ CiJ{):ing. ~;.no.·:~::·~ ·(r•:)rn BTA c·lc}scd·,~~:-"Ck ,~{)olh·:g ;.Yr~ p. ') 
1 lq: :.':.-·hi:::h ~1dd~ .. ~~·.;\:d futt~f~~ \/isn:3~ _:\c:-;ibc~l~..:·~; and N~)!t.-.; nf l.h-.: p~~~~H.: ho\Ve':~~l ~th:.~:;r.::- ~=tr{:' 

tb01'l3Uf~hiy Lhs.;:ns~~~d ln s,~\..~ti{•iJ g, ~' L T~·'H2 !l1ai:.~ d~::-.c:.t~.S.~OH or :t:h)'Si.:'·rJ .. ~yct:.:.--: C~}(~nn.~~ ~n Si:c:t3<Xf 
4J r:(!Y~l.\:"rt:-~:l :;:round pt~~end~tny rcdn(.'('\.~ f1:sh :.lrJpact:' o.n f:sh f~'·.rn~ ;-.;3g.nf(:~~~atly n::duc:.:.:d coonng 
\Yatzt" -:.::on~;t=-H1pl.~.'.):·} a.;·i:d ::.~Jb:~~qUl""~-'H n~dnci~OD (~[·l~t;p:n~~t:n:(:T'n .. ~:n1r~~{nnx~r:; ;~:i:d H~~trr~~d poiJntior: 
(hc~::l ,;};(lck: 

Th·~ NRC' ·~wJf !~a~. d-tJ!'10 ~1 \1{!r··y dt~t~:i!~d :?.:;.:~t'~.~~·n-:!nl f:l{ tht.: i.n~p;3c:s t~f ~h.:: 3rnp3nt~rn-t~J:~. 

tt::r·ain.:·at:Hl tmd b:;~~~ ~:-rhtK:k l"·n.JrH ~h;;.~ pL:rn~fi 2.N: bdtiG·n g(~.non per t.by ~~t101i£1f. systea:~; on a 
V;'::ir:ty IJf' ;~quntlc sp~::·ies. Th ... : 1\.hty -~!.00;) P!:,ct::-=. R:t~pnrt :l~dk~~1CS nw~ ten of ~11t: l.h:1t'"!:~;{~H 

;;3g:natu~·~~ Hu<~<;cn: Ri:.·~~r fl~b p~~put:nJons Jr~ u~ ck:t·tir:c. The ~+rr:.::L~:~ of :31C ·.>:xdin.g :;y;;k~lTi5 d1 

!.n~)ian Po~i:~ .:~nd tht: ~CVi:nd fr.x-;~:1 ft:r.::.; p:anh a~ong. thl:' Hnd:;{)n J.s r:o~ t.h\.: -t:nly caas;::- ot· ~h.; 
d:;;.~~._·.lin~· (fJ:-:hinr~~ J)<\~~$"iH\ .. ~:;_ in:iS of b~{biUtt ;~~Vf}:::,j•.;(• ~p~:~~k:.;-: ;n·;:~ ;~B"";_~)Eg other G~":L~:)~~) b~H :·J-Jey dO 
co~~-::~3btHi:.~ ·:;ig!·ilnt<H)tly· a~.1d ~H::' ;;:, comrnHgt·k~ ~dt:;s,:~ of fi:-;b ih.~~-~~ne _ 
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"~\'SDfC. l::: ::-,.;:·c~i;.m ~. "Bi.,.):(~g~~:,1l L rf:::.:.~-:-: (~f :·\~U~h:Y~~·J:~ B ~o th.;.~ 2~l(l} ~PDf::), ;;;t~~~r :=.h.-·er. 
(:··.rVSDEC ~~nO.~~.<L ::Llk:::> :h:~t ~~f.i•.:r~l-tio:·~ -:;!' [}' .. ? =~~~-d lP:; !"i;'P.~:lh-1 i::~ d:-;: !".1'3,;-,r(~ll~ty ttf l~fj{I!~C li·Lt:·:. ~:. 

b~H~· .. m =-~:;h ot' ~:~~r-; •. n:::: :;~::·s:·:1g-l:=-. p:.::~· y·:::m· ::1.Hd tf~;:11 h.)s:--;-8:: ~lr-L' ,ji.stdhtth:<:..~ ~-winh;.h}y nmc:-:;~: ·~-:;.·~···;;.:: 

~p..:~,_·il:":. .. ::-~(.]udis.i!(. f;s~y .o:fl•:hl.~; . .-··~~- ~i~!-ip-cd h:;:~;~- '.vhit-:...~ p.:.~rch. h!:j~·:bJ.ck ~k··~r.~~·:g_ .:\~h~~~1·j,__: H'•tfj.·~T·d . 
. :~h.:-,-.·,~?~~- ~iJki .\m-l~l'~t~~t~ .-;h;;;rJ Of r::~~·:S..-:. ·:....;\.-SDJ.:c ;::d~~::::~G:s th.:H ~he: ;;-o;'~~~-a.t~·~·.~:.;~ u( .:\:::::::~k· \1.:-:n .. ·•.:-d . 
. ·\:~~ ... ::·:c:~m \hc:1d. a.r:d 'v.-+jitc r-<--'r>:'h ::::<: ~-::-:c)w!~ i') f.~i: d·:> .. -~ln:::)g ~:·: th.:.~ l·J\H.!.:~.t~~~ R~ ... _-:;,·-~- and (•.~l·!:-~~~1.::!:·~~ 

c~_~q· •. :·l!: .. ~.:)~:~;:.._::;. ~\) b: .. ~ :-:tjb,-;;;1nU~d .. t[) 4~0} 

1:-~ ;:l(l;:_;;~_::u:·l :~t: _.\~l::nth: ;~)n.:t:o,J .\B\C~i.c~?.l":, ~h<~~L ~1nd \)~·h[:.:.:.~ p~~reh. ~:~:::~ flis.ccs l\epr!r~ ~r:.dic.:tk~:·; th~H 

alcwift:, ha.r ~wdwvy. and hludJat.li lu:rdn(! ;ire= lkdn:ing Cl:' w.:::l. ;l" •Jr<: rn!nh<Jw >melt, and 
vn~;~kHsh. w·h·i ... :h :~!~,~ f(•tn1d in :h;,:~ tP ~o:~~.~tif)q (,f the r·~v·c·c. ~b \'•(e~! :::;\\']~it·~: (~ltt3sh. ~J.:i:.~~..~h '\-'·rr(; n~Jt 

r::n.t:--Jd_ :-':(;(:t>rd~n~~ to t:!b~::· 2 .. ~_ p_ 2 .. ~'?. S{r~p•:'d tJ.:j~.~- \rh;c:·J m··:~ ·~~:.~dn:;~ pn·:~;:t3or~~. ;~n:· 

tan !'h·:.:n~~.:.:~}\,·(:-S (,(Hi~rJ:nlt~: ~.r) t}1C dtd~n(' ~1( o~h~r ~p:::c:t·•:.s. 

C~.:.~ar\v:~.tt~(~ rj1:~~H ~<>n~i;n~ ;n ~11:~ r-c.~g:::~::J !~.~ ~~-:(~ l:.K~k o( cbt~l on ;vh~d~ to b.:;:,;t ~~ :.::~:i;;.~ftJ~ 

g'-;~c~::;n·::.;n: l~np!:·J;;~(-;Y:-:::·n1. ~o.s:~.-.::·s i~=~~~oc~mcd \~·i~h lP2 ~md lP:i, \\-~Tc SHt;.l!~.::d ~EH1:.w::~y f:·£n1~. 1975 
~~> J 1)00. l-h~\Y(:\·:;~. no i.i:EhCf <::~.1.~di"~s v\"·-:;·r-t: L~!Jhh:::;tt':d: ;~fkr ::h>: n:~~)dif~~=d R.i~troph ~t~1\···:::Jing 

~.;.~nx:r~:3 ~v~n.: :n~WiLx! :n ~~Y/2 t:-} ~tn inL1kt"; b~ty;; r)f JP.~ ~:::d JP3, 2:nd ~1c:. :::!}_-;;;;~:;~rHl•:~l"l~ ,_:v~1s ~":·:.:<~r 

plTtorn~_;:.~d !o :.h~h':nr:ln.e· :[;H3i~~ ·s·n·..:.:-~::1:~:n;·:~~:~ by do~LBnc:.~~jr:g an.;, chBn;;t~ in tt~~):~':d]i(~~,. cf }\ey 
sp:::c~:~s. ~.!{( .. ·.;.la:T ~.i::;: $;):.n·:y ot:·}·:;.r :;.~'<..:rnph.;~ (:~fit::;ui~k~:cn~ d~~t~~. 

t Th~ IJSIIS Faib t<l :l(lefJU>ih'lY addrt% Fot•~nti>ll visual and J::,J irupa('t> <Jf rhe f'lMed· 
Crck CH<lling ..\!t,;ruatin' (S. Ln:. Thio; ><"::!<::;.) (bnbSCS i! \'Ul'i<,ly ,,( :H.\l):!Cl~ rr,,no do~<·d· 
(yc:.:;• ('OH;ing. v.:h:d·t ·-·:--.:'J'·snE( id(~n~if::.::-d .._·h-"~":::(:-'~':y:::k r:.i'-i~!r.~g ~r:: ,1 rrr :'\ in it~~ ~~:-~~f.~ L~t·,;.ft: SPDfS 
p:;.:n~:~ u~v·snr.r· .:no.~:J, _:-,(<(~:. ... ~.:. F:n . .-Tgy'::.~ ::-:-i:':.~·lr~·:d (;:0:' ... >~~~,-::h:- ;;l~~:-.·n~~1~h:<· (>)J1::~~;lS {.~f ~-,:._:.;_; hyh:r.(fj 
n~~~·,:h;n~L.:;!:l~dr:.tf:. t't:Gi~n:0 tr~\\·~':-~. JJ_;_ncr::.·o~~ 2lHn~ L-:.3~.;.~:-~·y· 2007} lr:·:~ :rc~d 1JYj wout-~.~ ~·;~d~ mi~i:t(· or~::: 

..:ooht·:g. (r;."'~'·; .. ·~r. En~ ... :~:·t)' n~jc-:..~~.._,,j :Si:-:.gj~.:·-:.._,:·$:g; :::·: .. ''.·h:!:ni·;.::·d :Jr::ft G· .. ~-~;jng i~_(v .. .- ... T:< ir:di·-·.:::~i~~g ~~1~:l ll:·~~ -;J.;:·H~..-c: 

'X:ll·c:· :,:;_:pr.<r pj:.:;;.K";; ~~·f,m ~h::..~ h':'-;,.-d·:; l"fL~Y <.::ornp:·t~~ni:-:~~ ~t~1b::;.H ::cp.,;.~~-~\1:l)t·~;;. {i.:H;Iu.d~~~~~ ,,·i.:~~:::;::l ~-l.f.~i":~:tl~5~{~ ~m.d 

<•~f~]prr:-:..:m· l'!"-':...~:· ~iP~-:~ ;:~~d ::...-mgh·:~:-:.1:·l~::~: h·~·.-.·-::~r:, nmy :.-.:~~H~( ~n in:..:r·..'~~s.:..:.J ~~:.:-~~-:.-: (Er:r::tTt"JJ) ::!~){f;)_ Th·:~s;;.· 

lt:ch:d-~.~ hm-:J ~h~:mt~:u·:,_:;~ :~1:~; t:x: !:t:::(l t·~:( pro;·~·~;fl:f -:..~n~~i;,Hl .1t-!{·: ~.nt:::6rm. v:i:~:L:1t.:'~:~~li·K.:lit 3n~p;;;...:t~ •)f ~~·ith .. ~t· 
t~T·i~ Oi f.'i.lt:;i_:;:~g :,,'t\'hTS. a·:JdiL~•:~"nnt nnl~G: i::.;; •• :.:J:;~h, ~;c}c:i-u;::c{):Xmli·o: ;~nd llt~J·::::- jn:.;.:-;::cts ... 

;',\, '; ;;~: '· ::;~1i'h~~~ l~::,~~ :~!~ii~~~ i;~~,~ I~.~ i ;;~-r~~·~~ ~·~~:;; ;·' ~~:~~ \~·;:vi: ~~H~~,~~~:~::/ 11::~:: ~:~" ~ ~~~~ ~,c ~:;ll c• ;~;:~~~'(l :~~ ~:~~ ~l:~;; 
Vt::·pliHl·:k~ \'{~dh:: ~~b:.~ ignt:}r!ng prl:enr1,:l irn.pacb ou I·icn:¢r~~r~t~N 2md \·\-'(;~{ f-h~~··er::tr;3w~ ;vht,:-:.c 
ft.~n1nHH1.i~k~s nr~ J.csign.!~!f:.~d 1"'-~e~;: o:·(c.•d-.: ::=;t;Hr.:· n~ ~-:;~\-'ing p.t~tenti~d Envjr-ontr:.t~~aal . .h::;t~c-e rLr~:~;:., 

{Pri.l/'~.). Jj1~~ i~ :rt:t: J~h·:) 1n lht: n~:::p ()f: F·:gurt..": 2.9 (>~l p. 1~15. ~;...-·h;~.-h :-;ht:t\'\.''' (0pGgr:3p~1:ic fc::~tt3r:::; 

suno~~ndi:-tg J P 2 ~~:1t~ I P \ j:J:.:.~ ;;nu1h of f'-:::.d·:~>}·: dL bt.H ,k)cs rio; :~t(.'ll,~(.h: P':.~:.:.'k:s.kiJL 

"Thl~ Nf'{.C ~;~::}a ~tddr·;:~s·;;·::-. (':t1\.·'H-,~~~:xr-t'·nu~ _::;b!i·.:-:.~ h·nn~;~·r.~~ (•;· ">:mh::~u:::d :..:p·::·r:;Hi;.nr:.-: ~1·: Si:.:::i.,;;a~ 4 ,~.}) 
\_Jf th~.::-: d~-;;h SttS. (c."1!t;::Hi•:t.~o~.;n ~:r::d .:.~p{~rat:(>fj .;,:~f <:-:.:G~ing n_:.\'.-'{:.:r~ <l( fP 2 :ind lP:~ :..\:l_<>_:.k1 h::-:.-..'c: .:-w 
iwria:;:: 1.~r~ t~;.1t~~~~t:~1: ~·~r:\':rc-nn1~~nu·: jH;iti·.>: !f cn~·:~>;!;m.~~H~\t~ !!"f.\p::t.t:::. <:.Yf c-:.:-:;~~n:s ~y;; .. :·m 
t:-t·~n:'(rt~·~13G:~ :;::~.d i . .-•J'i.:.'f,J:.i()n ~-:n:.:...:r,;;,·:d n1iD(>ri.ty :1::(! h.~~,..- .... m ... :z:-nx: po::.pul:nions in t~ !.3.i:spr-r.>tX')rt.i\.m~n,,~~~· 

hig:h .~nd ~~.;,h·.;.~r:;,~ =~v::.;.'l:n.-~r. 
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Appendix A 

''"\Vfthin rJ:.\:' ~~f/ ... m: {g~;, .. k~!·:r r.;:d!:b ;:1i:' };~3-:.:~ H[2 ar:.d tF3 ::i:..::, -:~ :)~:::nbc~~ .:-,f p·t'!t~:~!~:::t: i:~rp,::rot":.(fJcm:::~ 

i~nt:::tt·~:~ (·:HJ:'ilt.;.~· !:wd :us.:.::I :~'~'::;;.:·~~ .. :.:-;. ;;~ji qu;:Ji~Y- \ ... .-.:~:'ii.;' n!-i:H~a~~::.~::::en! .. ,~nd :l~··;it•c:.::cm~H:.~.ir: in1p~~t~t~) 

CG't.:id ~;ll~:G! r.:-;.:.p~1b.~~{-~~~·~ ::")~h .. - :n;~~~:..·d~;Hc; v:L·lni~y f.( ~h;; ~;i[l;:' .. H~n'.··:~i,."\:'J. l.h·.; ~1=.~~<;.':~1~t~~::y af6.;(tl:d 
(~~--~~JHI~:!:ti-..~n~ f•.:1r th..: ..;_'.J;:"~~~f:.·rt"-~t!c:: iWd (!'p-{:Lt~·H..\.11 ~:-:f ~h.;.' c.:f~·:·a>d -~~ydc J;.:.)(··!in:? ::1[r,::nl~l~fi.:·:'. ln.d::ditiJ:: 
!~:::;},·r;:.c: <1!' i!·:c~ VlHa;,~t''i uf HudmnMJ iiU<i ,.,rpl;mck, .:vnt;liu lr;w !Wrnnh<g_<:s '"'f miut>rity 
and j(J.~y.~ir'c~~nla;:~ poplJ}:~tiiiJU~. 

:.::):,;~~: ~'i:,'l,:; ~~:. ;;:;~:::::~:,; '?;;;; '~:; ~:'~ ;'!l~' :~ ~;:;' 1;::~,;~2('i',~~: ',~ ;;_; '::;;;n':~:!/~~:;, ::.~ :;-'"1 '~'~' r;:,. ;::=,~,:',', 1 ,~·;, ~~ ;;~' :l~~{:'; 
jX~put~~=~~)H in t~k' (~m~ht:~<>d t~;~~r,-SLch~ t·{~k'J;-,.'::-.·e ::~r;:.~:;~,, ~)!" tG.4 r·l;fo_'qH. 'k_h,;,:;,:, lh~~ }J\d:·vi.d:m~t Sr.:.n.•;;:~ 

\0:.:\'::'~; 1:~~-d. :}~ :h~-. ~~{;{)~:,r;3p~~i::.: ~;;·c.:: .. :\~:co::-.:~~.~,~~ :_.J .?.():_'1:! ~:.:;:-~::..~:~~ ~k~!:o:. n·:t: ;x·n.::;.-:~J:~::;.c:; •)( po;:~;pk 
l":ld·:r~:v 1hc lC·ii'~it:;~·Ht:;·;.:.· t·dt ... :ri::t :.::~ Dwc1H::'::> ;wd \~:-~~::.v.~;<::S~·~:· C .. 7~mnk;:; ~:..-·.:r-:.: !. 7 ~K~-~~..:.·=.1:~." 

,\, Gnwral E.l St;l!Hiards 

Envin.l~ur:c;·:Jt~d ju~t~~~~;: { [.n 3s:i~l;:~:·; ;~:·c !:01 e:·tqr~;~k:n::l:. :~~ p;1::: c:~r :he ~~(:·:::,;~ric l~l S. ;md :hC[l:.'i(J!~: ~:n 
t:t:v:ro.)n~n~~r~~~~! .~~~t.ti\.:i;' ~t-;::~~:.:.~·~Eh::sH !~1 lh\: s~lPF'~k;H:~'n~::; En:.:i·:-01":l·ncr:(~::t ~mp~g::t 

.St;::J:L tnc:i:r ( 1 (Snppi,~~Y:C~~~;i1 E! S''} See 
.frt~·.Jicc A/::iUJ:'r'!-. h; :VN'(- (u:a' lh,;_·n.:;.irrg Ai.".·.~i.··~r:·s, (;0' r~cd. H~.~g :'Z1}4Cl (At;.g. 2-·L: 2004~. 
ll; h.11.:t in ~ 09..;. Pn .. ~),~;;.:l:'m. C:jr-:thn:: i:i$~t::..:d. cx.;?c:-u~)".'~ •.)rtl.o;::r i};,;,~-.·r~:~:J:;g d~<~ EJ H~~1s1. he a p~:~-~ t•f ~he 
NEP:\ pn)ces:-;. 'SpLf:ifir:<~t1y~ P:·{·~.J(i . ..:.~=l~ C~i~1tf1~i: -.,,=rc~tr.:~ 

""fE}H.+: Fi:·d~'r.::J s3f.t·n-.:y )t:~H lH~~k.: .. ~ ;.J:.:~l~:::,.,:ing: :.:::-}v~ri):::~rl~:.::Jml jus1i.t·~~ p~n-~ ot' Jts 
rn3s~;lnr~ by td:::n:.ify~ng ;::.itd ~~d:.in:.:-;·~ing, {1$ ~~ppr('·pri.w;::~. dfs.~.H:.:.>pet;·~ji.1n~:tt·l·: hih!11 .:nd 
;;:.({\:~~=-~-:..~ hHB~;rr:. h~~~dth i)r ~~fi'rLF'.)nn~:.:.'nt~d ~-..n~·-:,::.~ :..1f its pn•gn:~n:--:. poticic~. i;l!"}i.l 
;:u_·r;,,..i~;c'-:'. t~m n1inorjty p·opubt~~~n~ ~md lo~v~ilx:oJ:::~· pl:~puk1!~on~.~~ 

E>;cc: Ur<l:::< ;--l<). J2.$')B. 1.9'14 WL 4.~89! ,_ .. P:<:,;.FxcL:.C>dt:i·'·\ ~<l FR 76~:9. Th<: NRC h<1> 
.£:1d;.)p~.(~(~ t}:i~. ~·x:t-:4.-"lJ?::-;.'.t: (a\~Cf :3:"ttl lt:~~-:.:)rp~n·;:~~;.:·d i.~ ir:to i~s n:r;n~~::ic~r:s 69 Fo:~d. Reg.. :1204(f, !n ~; 

r'd.:;;-(;h J l, 199..+ :.~~H~r !o Pn~.-,;3den~ CH:li(~~L d;..:~?l ('.cm~.Hlis:;[Dncr of tlH.~ NRc:~ ~v<n: S~h·i~1 st~~ctd 
:llac the NRC would e:l1TY (n:l 1h;: nw;;:,un•·; :nth; [xc:cutive Ordt:r. S>:·~ UW.97.S. 4:5 NRC <11 

3-7~;- /~.n EIS :·n:.~st: C<)ndBC1 ~~ ~";\d; Hnd thoruugh' ... :n--..-·-:~:-.~3g;r::ion hi. Tht::. NR(' i.~; n:qthr;:.~.j k1 

~ddt'(::~:S c~f·d:·t''lt~:TH:n::al ju~.ti:cc :itnp~~ct; Jn ::B ~nv~F~l~Hl\.:'D~~1l irnp~;.~·~ stncnh:-nt ~br a lit;;:~:s.:: 

:·t:~l-K~\i·:~L 1\::fi(r .)"i-:.:ffefJ'i,:'nt (:f.1 the Tt.:·',)t:'!H~.;;f :?l L'i~vi;--.~Hnnt::J'th.:tl .. .l~~,.:..}i(:e· .~,}::~lU:'J'f.. i~! :VR(. 

h~ ~he EJ Po!lr:-)'' Stof,~'~??t;.·nt, :J:.e _:...;;;:r:· sta:_oi.~d ~:~:::.~ HF::J is;~ ku:)l~ r..\:hhin tit.; nonnr:.l \iEP:'\ ~:~:uut::'(l, ~o 
ide~1Ufy colHn:.:.m~bt~s ~1:::1 n;~~:tn .:)~~;;:nt,:j~.;: :J,~ (}\·l:rlt::ok-t~d ,md lden.df;/ i.n"'tp~~t·t:~ due to tht~;r 

l~nk;tF;'tJ:\.~~~ a:·:.: p::1.rt. of the NRCis NEP/\ rcvit<..~: p::•J<:".~:S~.t( !:".J Policy Sutl•:'Hi•.:-~u. :u S2047. An EJ .. 
n::;;~lcd s~~· ... ·i.:x~cl:-non~ic i.r(lpi:H.:r. ::(r!~:.~_·v<7;i-:; i.'7; p~~nith~I'H '\v·ht~1i 1}:.c::-t.:.' 3s ~~ ~"::t:.xLt~ ~\.J th::.:- hunv:~n or 
physjc;~l c·11v~ron:t!·h~n~ {~r ~f :m ::·v(~in:r!:lDD ·~::..- 11~~c;.:'~~~tq· h;r an :l~~t:~lnHt:: G~)St·b'l:r:.ct~t a~mly:;,!:) .. , .ht. 
~q s;.oJ~.~r .:\1:cordin.g. ~.ht~ EJ Poii~~y .Sr::~~~H)-83~(~ ~b:c ih~·us •. ~f ~:.ny EJ n::\·5e;·.; ~\lK:.uld be on 
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kicr1tify::1:~ ~~rd \'.·~:;~!~h~t~g {l~~propo:·tioD•~t:dy :;~gnltl<m~~ ~u:d nd'd5r::;c .. m-:vir<xttn~~n~~d ~inp~~C~(.t zx1 
nf-~r:ori:,;i" :~:'::d l•.)\\·-ir:.conl;;,~ p.op:.thr:jons. th~1~ ~~-~~~y b~ dd}(:r~r;t ·::!{)rH thG ·:n~pn:.::t:;. nr: th~: 

p{~r-·mbt~·nn_tr /rt: :)t 520~7. Th...::· NRC g~:..·:.;g_~J~.?.r:.··; :J1:J~ ~.ht~ ~1:Jp:~.e~s \){ ~·t:; ~i~.:~:r.:ing dccdsion-:;. \;:1; 

:;..:xn(;~ p<)puh~1!on·~ ···ina;, :~~·.::. djft'c~,t~l!.~ ft"o~n 3rnpth~;:~ ~-~n fh\:· g~·rL;:::r::J pOf:-ljk~d·Jr: du~ t\) ~l 

cornnnmi~y\ db~~nc:~ ~\~u!a~n·::: :.·l~ar:~:c!i:·::;:~:Jc-s or pr.:(~~e(:s.r=~ ld, Th1:.~ "NRC ht:.ts ;~c-k;:::(,\\'l~,d~-;:,;?-j t}t:~ 

:T:l ~~s \\:\?H ;b c~tl·hn ·;·.}CiU-¢\>:):·~p;l:.ic ~:;sn~:s ~~n.:.' HOTf:(;_:l~y t:tn-:,;3d~~r{>:) 33-: :;l~~~--~p:;t~f::~:: EJS·-;,~~ nx1:· 

!h>t u~1..~aHy co.1;~~it.k~n:tl 1.k:;·i.nf :r~c prep<~t·;~hoD of g~·;s(rir: ElS::; .. nnd ::.n-.;.~ ··;n !h~::-

The NRC b~=~ ::nd:c:.::.t(~d th;H: n('H·nl~1li)' ;1 SO-~r:.~k· nK~a~:; ;;h-ould b~- t~xnrn:.n~:~~ ~<x lk:cns~u.g an\~ 

n.;.gub.;nry lh~hc;:~;: ir!-.:t~h·i~;g ptn:-~·.:..'r n..~~K.tt>:r:-:.:. l:~J\YC't·'t·r H~i~; i:~ only ~t g:ufd~:-l:Bi: ;Htd !h~~ ···r:~:.:~t~gn~pbic 
·~i:~~k' ·=-.hr.~tdd }x~ (:um.:n~~r~:~m·~~H:' \).n·~!; Ht~: p.ote~::j~1l in-1p;3c:. atc;3 :::.nd ;;hoakl im:h:d.1: ~~ s~lH~j~~~;- cd·, :·he 
~;t;n:Jt:nd~r:~ pnpui;Htdfl b:.:--c-::a~s2 th;;-: go;~l is ~{~ t\.:~;.h~~·:te 1::~~ cor:H~n1:··Ji~~t':-:-.. rt.~·~igbhorho{~d~.~ ~:nit 

~:re:::$ ~h::lt !B~~y bi:.' di~p!<)P{Jrti;.1·:·:~-::·;:~y ~.n~p,:Lt·.>:i .. td, a.t S2~·~.;"!-K The NRC i:::::.t:.-~K~~s d:~~~ ~~n~x-: d-b.:: 
ln~ruc~cd .:rcr:: is :dt·:n~: tlt-:d .. JX}tf.:"'Fi'~:~:iH)' t~fff~·c·:.('"d ;(Yi.\·-i~h:l:l~ne l;:r- n:ti;KxE:iy .:.,~,wnr;J'twi.~~e~ s}Hxt~d l:.t: 
id;,;.':n~iEcd. The NR(· ('(:.~upan::~ ~he pc:·rl::::1:~g.:.; .;)(" l'l:r.:- H:~nt,:-lty ur :o~:..··--i1:l:OJnt p-opu:J~~t{m~ in ::he 
impadcd c::Tci 1(: l[lt' j)(:il'<'nl;:g<: ::ll (\:<; c:(>!i:ll)' ;md Stak'. Jf ;h~ P<,)'(:i:l;t.ag,, i:.l l.h.t' imp:i<:lcd M~i~ 
s~gnj f~C6JHl~·{ t''{L>.>~'d·: !:h~;.i of thl; s~;.:.1,-t;- {,rr ("';,)tm::y p.;_;{"((~nt~~*~L: hH' c~th~~r 1~-}ili~~rlty (~!- So··.~·A:nl.:dn~(' 

rnpnk::-jol~. lh:~n FJ \\"d~. bt: ~:.,n;:;idtHX~ l::i gt<.~i~tcr d:;:;~iL ld. ;n ~.204x. ~:signjfk~mtt~ .. ~~ ~$ df:r~u-:-;(:. 

by· staff· gHiddncc ~.;,r b-t~ .~0 p.ctcer:~ag~:· pc~i:n~- Ahcrn~?.h·~·~:.·h·! ;f t-"-iHH:.r ihe i11i~1(~:-~t)·' cw hJ'-Y··~:n.(:(}!:-k': 

popnl:3~[ .. n~ p.,:~r(:(~:-l[,f.l.g~~ c:.~:t'\.:'1,;.'{}~ :-'0 p~;~nx·n.t E.l rn~~H·;.~rs ~~r{_~ .::;~·n:sidc:~n.:.·d ;Ii r;.:~~;;~~{~r dd;j,;L lJ. 
j·k~'.tVt-;'\ .. ·2)', thi~ h. u~1!y ~r{:~.:;;mc.:._~ :·t:-:d 11-:::::.-:.~ !"jt;:mt~o.:?r':' ;;~n: nt;);:hll:: The g~);~~ is ::<J :d;.:~nt:))· ~~nd ~l:.:.~ur·:: 

i1E1 ,~o.)r~ttn'twi~:(;~. m· ~n~r:~~i.ctn p-:)pt:Ln~t~tb dm~ ··l..-dl :[~;:··m· :.;i~:~r:i;.":cun ;H_~-....;;.~r:~~ c~f:;c~~, \v~l} lh)~ b:; 
o·v..::r[,_ft·Gktd. J~.l .. ·rb.:._~r-~;{)f:;~. :·hi·.: 1·:':)~Ji.:~ :~ :~n:5~.;;.~rh~~ :n ~3~)d~;~)-~.s dta~ :1~u-.:.t. b::: n~~;.~~·t': in thi·~ pt·~)c(~edi~)g .. 
l u C F.R. f'JG9;fl(l i{iv}. 

ln ~~ddi~.icm:- ~tl!:h\nlgh ~h;,:.' EJ P~.)~ir:y S:::t<;~•n~::·d Jot:::$ n·;)! . .:._~_xpn~:ssJ··l t.<:.qtJi.r-.;: th:i; NRC ~t:i t::~n:.s:dt:t 

poh~rni~d i~upacts ~~n c:Gm:nt.tn~~·ii.:·~" cH~~J ~han rn1r:~Jh:y a::.j l·J'.\···3~:cou~;;:~ puplti.'Jt.it):"J~t~. NEP.:\ 
tlt";:;d.\; t\:·q~Hn:s a.;~ ::~r:n;y::;h ot" in:p~;,~1s '-)f b.z;:::.w-x: n.~~~~:IJ._··:j~ ;,~:·: odh;.r dj:·!•.:.:et~~ ~~!lnrr:~H1ttk-:~ ~h~:·~ :t:-:~:y 

b~_ .. 3n~p~~;::.;;>:\ .ir~:.:h.:'-J.i:1g pt"Op~~. -..v:rh dfs;3b1ij1~~:~: ~ud p~op;i:.~ ·-.,,.·ht) arr: ho.spi.U1~3;ed, iD .~1urs3r~.g 

l':LHii~~~~ :.n p~yc!d~~td<..'. r~~(;}J31ft'~·: m~d !H l,i~.ht~·:· :;in~lb!"' 3l":S!:1:\Jl:1on-; (~tlJ k'!."J.:f:!·· i:H~d S.hor:t~~tT:rn ·C;~ft: 

fw·~~;hii:;":,- ~~ud~ an z:xaly·sis is nE~n:lbtC:"d h~ ... ~ ·NFf:'/'1.. ~:fJd -~npp-o::h.::d by the bro~~.d range or f~x~cnd 
l:~v:.' ::t~td polffY ~.b.;Jt pro~r;,_:t~. th~:.:-.~~ gr<Yups oi' [h:~<.)f)f(:' i.~:;.,·.h..!di;lg t["Jo;:· Anwric;H<~ \"..-'i.~h D3st·tb~n~i:::~ 

AcL 42 U.S.C 9~ ::1 l (l i ct :;~q" Clvil Rtghl~ <!l' h~8dtmw:ml:zc:d Pc:r::;l1ll> .'Vt .:>2 U.S C ~~ i 997 
~1. -:;:.:;q.~. -~\'to,;~hit\.;;~:~H.~ .. ul [-};?.r·ri:t:l:; .~\ct. ~.t2 U.S.C 9{ ~~SJ .et :;eq .. s~~(:{i~tns 501~ 503~ 504 ~~nd 50}; nf 
fh<: Rr.:h~~bdit~:![-r)1: Att .of ~973., 29 U,S.C :~~ 7··Jt~ Jc}3, ~Hld ·!94.~ nnd. :.he Eqn;l~ Pn>~~t~~ .. >n Jnd 
Dnc f'mc:css Clau&cs ut cbc hnl1 nnd F·.rurteer:~h ;\mc:t:dm:;;~:;;; :.<) 1.h¢ U'11ikd Shlk:i Cml·>tiHni,m. 

Gin1n ;·..;}~P:\ :·:nd I~H: NR(·\ r<':pk:~iu:1s, JO CFR .!\:(\ SL ;l Suppi.<'lm:nw.i E!S i:; ro:qm:ul :1s pm1 
<>f tbi:;; bccr~:;.,c rca~"~:~d pn.H.:e:~l-:\.hr:g c::Jd lhat SBppk~n~cnt~d ELS nux;:. ::~tkhr:~.s ~.h::.~ e:.'::v'inn:rn~~tH;~; 

ju~t!{>2 :n:p.;H~~s <.,.f re1:r~~\lt,·aig th:: !nd~an Point l·:c~·~:b-:~:;;.- :cg~··ther 1Xith ;}1c iBlp:?..ct::. up~)~-f pt.';.)p1·e .. ~v·:th 
d3:~mbditi::s ::~nd p~:~)J)h: 1n 3~-:-;~;~ut:.on:.;, ~~nd b: ~o:r:;;:· ~-:nd ~~~HJ;·l~tc:::.l'! c~:.f~; ~;lei liil(~~ i~·~ d~r.::: 

:->HlTDHf::(tiJ~g ar(~~t. 

B. The DSI~IS h1l15 to Perform llll i\dt~(jUaH· :\na!)'sh uf En\·inmmcnhll ,llJsti<:.;;, l)j~;~blcd 
~,nd lnsiimtiou;~lif.cd P<){Hihllious 
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Appendix A 

;~, ~;,~~'~,:~!( 1 ,:',i;:tj(; ;s'~~1,(;j .~~ ;~ ~ ~ i: ~::y,~:, ;;~ :;~;;lii:~:~~, '';i;::,' ':~;·l, 'l~~-- :.~;t~~,:~ ,~;:-~" .,~!r\ :'~:~l~,,~~:_ll;~:: ;~; :~;·:;} t'(~ ;,:'::~ 
t.;.~31C\\.~1L The:· DSEt:s cuinpk~~~?iy :gn(1rc:: :he :n;pn~~t:; ~x~ di:s.:~;)k~d :t:Jd in~H~ttH~0~1~d~.1.·cd 

pup:Jlulior:;;. 

Th~ DSEiS tQnt~~iB:-:. ~} -:;:.:.'rinu~ly t:;nv·(·.d ~-H~:jn~Bl1X:H;~~l jl::3:i~':t: ~tnd ::-:;:h~~cd nn.:d~:/~i.% thJ~~ do :-..::~t 
;H;~~~ql:~tt~~ly' ;i=~~·:;s:; ~h;;::: fntp$~~:!s o.)f :~i.d::~~J Poin: :;~:·: ~h(~ n:3~1(>rl~Y- [tti.>,---~n .... ~-.>tEi.:.~~ d~::;:Sbh.::d ::1.i1d 

in='~itu~:on.:~hb.:d p(•fHJl~~t~·:)~{$ it~ :.~it~ ~ire::: S;1HTo:.m.din~~ h~dj~~n Po~n:. 'Th~~ NJ<.C S::rf:"':s DSEJS do·~;:.·~; 
Hot :;~~~3:·dy >H~P.:\ lx~(;:.::~~~-:.e ~b n~.(~tl:tJd(~~ogy i·; tb'.Y:..xt nr:.d .t!':) an~dy:)b i~~ 1r:co:11pk~:f' ili'Jd ti;.n~icd 
H:C qu~~sd;;H~~~bk: ln.tr;:n)~~i~dl•.~n~. nnd pn.:·:~.<=m;:::.1{)n o( d;;-:.~a. h f;;nl~ to ackw:.r•}!::;;tJ~; ... ~ ()f d{:s;.:ribt' 
polJ;;;·~t!;j~ ur:p::~::t:-:. upon 1h~ btgh n'd:·;\)rity·~ kY~~·~1:·KoP1..:> disab~ .. ~-t! ;n~d i:~~;tin3~~~n~:~hY~d pc}puJa~ior!s 
ib~H :-.;L~r;;,)tlfjd ~he pl::;.i:1L Tbf· L)S.f~S al~~n f;;.il:~ tn p{;.)':·l:tk -~-; ~-.:sin~ .... ~i(:nl .;3naly·:;:i~~ ·J~~ t}h~ rn<~BJ' 
pot!;:·~Jba~ an~; d~:;pm·~~~.f.:: cn~·;rotu:·~~;w.:;;l i.rnp;~c::~ of hHha.n P(1~B~ (:n ~t""J<: n:tiD;.)!·ity· ;;~nd ~o:.;.>~r:c.-on1G 
Cf)H":in~mhit~:S r~::;ld:ng in d~):S..:~ pnJx:n~ity ;.{) Jndi.;~n P(;.:nt. 

r.;r:i~. rh~rc c~ppc::lr:i 10 h(: {:i di~·.p;~nlh~ :.lT)p;K·t. i.ipCH1 r~tJn.;_xhy <:(,~t:;r;Wl~1::f;'~, ~~).f (:~.:~H . .'\:') ~-h~~~ n:my 1:~~: 
n:·~:::.~r:t; to r;Kh(l[j(>H rck~~-~-cs h·o·m ~ndi~:rt Poi:~t. ~~ ... ~(~ .. -~r:~d,. t}H~P .. ~ ~.:~ ,: g.~-dHp of S\~~~:.;J-.;k~~1<8'"~ t;·~:h;;.~rn~an 
in thl:" Hu6~{r~1 \d.u} -..,'-·dt. ~t~:j)~~r J~s;x~nt~c in:.~\~~t~::~ fr~)nt :·~~(~lati~)n ~~:h:.:~~:d ft·oH3 indian !)<~!H~ ·th~lt 
.rw~.Y ·wind t~p t~":: ~]:t H~1;.h.o:·j H.i ... .:t::- (lsn ·n1l:·d. :he::~·: j_s ;~ br~c ~nH-:.c:s·~ty. !ofY(;'-~~n~:-orn~: ~~nd dig..~~~'ij.,;~d 
JX:Op1.d~~ti.;::n. ~H sp~;'(.:~~d :=~i.t:;ll~i•:.~~-; (~n::Ju:JlJlf!: ho~.!~p;tj:~~ ~!r.:d r·n.S.:):-:t~) ~l;.:i::·t~n ~~0 n~l::::~ \\·hG ·.xiU ~)(" 
s~-...·~:·:·..,J;. .. :~::.p~1rtr:~d ;f ~ ht:r·~ -~·:-; ;rn ·~~\';K1J:::~ i .~n: f:·f.)f(l ~:h(; ~\re~: -:-;~;:rrt~undh:g l nd~:t:1 Poi l~L L dc-t.'S H·Ot 

appc:H- th~=~ ~:he~(: is~u~~: .. ba:.:.;.; b·::~:n :..·nn:·i3..:j:::Yd :~~ prl~;r i::n-..·:H.)n(;::..:~nt:d lrnp;_:;,ct :;t.~!(Tn;;.~r:::-: pr·~pi~rc:d 
in C01Hh.~.-.):~on ~Ylth ~nd:~~P P(~;~~t r~r)r w;.:'r~: rh~~ '-~:..~:~,:~;.J~;·:.~~i j:~ :b....-: DSLlS. 

TJ1c NRC Staff:> m-~~-d~~·~i~ 1:>. h::~-t~~; updD :~:: k~a::!. fn:·~~c D~n·{cd prf:Jn:':5-r:~· Hrs:~ :;~n ~r~1p.rop·.~r 
ntcrhodo3og:~·~ ~;t:t:{~:ld ~~r J~2i1~ ti.) ::~r.k~..::~~~~t~~y ;;:.\~k1·:t3\',··t:.:~d.~:~ ~b~ ~;it::.ndiG~H·~~ fJ_ t'.h~~:tbk·d :·:nd 
:.n:-:.~fnHfO~J:~~u;.-.;;d .C•:)nHnLH:itH"'S. "\ri~bi':) )H n1ll:'.:'t. r:.f Jr:dian Pt~3n.t. ~::1d n~il'd. it f::.:.b tP (~~:So:.~:~~:; tfK~ 
;lr~pa·l't etf hcl:r~::-.·:2'· ::(;.fJ(~\V:;:~ (}n l.h~;,;~;e .;.~-:)lHn~~rui~:~s. .-\~. di::. ... ~l:::.:-;i:·d :~.b-[J\·t:: NRC\ poH~-~y 3~<Hc~ncnt 
Bl~1ket ,J.-..~~;r {l~o~~; iH1f'la-~...~b [)i:~ .:~orn~~ popBl::~~~(if:'~ 1'n1.::y ~K~ difk;-·c;rH n·onl (~1·:p~K'lS. t~n th·2 gr:~Bera[. 
popub1~on .. t~ ;~l~d ~h.~l~ t<EJ; ~=:-:. \.~··t<D 1..1s ntht~r ~.o(:i<~,..t~cL:~J10n1Je t~st~:::·;:;. :3r,:: norn1~1!1y cuns1ikn:tl in sit~··­
$pt;;c!;_\c EfS':'.:~ ::~r·:.;: :~.ot in ;he pn.~.P~~rahit:l (:.f g~:ncd<.~ ElS. E) P.:)n~.:r .)~to.I'>;'}Trd:U. 'T:h.(:tt:.~fon .. :~ 
po~t~n~iu~ ct(~>:.~ts :n~p~1;..;:::; th.:.~ r·d:.~..:t~l~~it-,g \.~.:E11u~:.:.;;: (m th~-~.r;: ;:ontn3uni~](::, <-~lnno~ be :.g~1\);'td. 

rh::: i~~.R_C. S:.:.rtTb:-::1 pe•·f~)~·:r:.ed a p:3n3;~l ::~nd qlW~~~on~~ble ;Jz::s>..:rip::lvi: pr·!nr~~h: ofn3i~l:(n·i~y' 
dnd ~.o·.,,: .. ir:~OJ~X: pop~l~~:tio:.>n:S V·r·:thil1 H~~: NRC-de(i~1t·d l~np:::ct ;::_~·t:·a. Tbc d~1l~: ~i.:.~:. :.h~·tt th~: NRZ: 
St~~rr J.lrt:.ii{~~1t ;='- ~l:uH·np;·:.::tt-:. Th.;::y d'!.) B<)l:~ fpr ;,:,~::.c~rnpk. pre~-<~nt th<;ir ~ ... _,:i.\· tbta fc)t tot:::~ rninorit; .. 
and k>\.>.:-::ncon:.(; populaxio11:) for (•;;~ch Ct::~:;u:-; B;D-ck Gt•:xjp (CBG). \vhit~h \\'(~uid pcn~-:.it ih~ 
puhli~ t(\ ~ud~~pcnd1:nHy ~~:Ssi;·.~-.:~ ;:tnJ arw.lyx·:.:· the ~nf(~nl'ti:H3()H. ~ .. tor(~<)\.:eL ~h~ NllC St-1ft"s dal.:~ l::. 

l:n:.ite~·~ to· h~ghly :~gg(~~g<H,.:.d ~-iB3nn:;t:ies b~:~,~<.i 1.:p~;:i rt~l:.::i'-'":{~ p~~n.:--:.:·n!:ag,~s <~i" p-opuh~t:[~;:l groL~p~ 
1~1r_gy~tcd by ~l-:t' "NRC re;·~;:~\.,,. proct .. ss_ \\·:,: ::t:~1::: no~ pn::$-c.nt;:-d \\'i.~h r~;d~v.a~·:t ~-~nr:.1tri~tor:~. or 
dcnt~minat•,}I~ i::)r 1~:.rg.(:t ~1-:;pu;a~:on~ in \:'iH:h. C\~n:-;.u::.:. B;ock (~roup, "Xhich W•:)uld o~ n~~ .. :.:.:"':·~;:;:-:ry fen· 
:S(:r::.:.Ju~ d:~~a m:~:Jy.'>;:3 \Vh-8th(:f t~l;:~ 3s .~rw~~n~5cd ob~l-i:.:tanon or nn:~ d:t: ~~:ratr:gy i:.; V(TY .;..'.i)n..,:znlcr:.t 
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1 

ttx the NRC s~·~Jr ;3nd n~::;:y ~if} n~>t h:rve ~·.~ dt:.a1 v~··[~}~ th( e\.·id::~nt ra~:t ::ha; H~3Hl•:)n:3 or Hl?.n··-;~·.:hti·~·s 
lj·\:e ~'-:hhl:~ th>.::: 50-n~dt· znnc. 

,i\.1~c·. ~;~ the })St:l~ :.hl: NRC S:;;fY r(::~t::S. ~;n :n;:.:pn1pk:·:.~ :::r~:i~ti~~ic~~i ::H":d_YS<$:: :;n:d:·'ot l:K;z">~f~..i_~.,:-i:r~~ 

d.;:~t.: i~·: ::r:dkl~lg d:•.:.:~r n~~~;~;~.~1~x~1~:.-~ Ft"_:~ ~.:·.:-;m~:pk_ ih~: USLiS -d:~c~~~:-'.::.'·.:: t}\f· fK{n~!:B!<~t: "}.-'~tbiD 2t} 
B1:ks o{ lnt.i:_::::n P::rl:n ha~(~d •.:n-:. ~h-8 2{i-(}{) cc:nsHs ;.l~t~~-~ ho .. ~v-.:t..·c:-· tl::-:~n· [::.; :10 t:k~J~~ior: o{ ~!;,~· rr):i:~n:;.ty 
con~po:~i.h~!n ·t~·hhi.t; 20 {~·:i.f("~ .-.:-~f in.d~i:n {\)!~H. i\no~h(;~· i$lt'Uir>:.~~~'T:cy f•.)tmd ~n the' USEJS ~:::. ~~J~":' 

us(: ~·H p(~pui{:d .. )n [..:tY~\.\'th :::~.t . .:~~ {~g· the towl p~>~:t;k:.!in~1 fhH i~Jg d:(: ]:(·t~nS;:.:· h)?1cw·~~~ 

pef"!(~d ... ~~:1i~i? !"'i<):: h11..:lt::dit~g pn+~>:~ted gH)'.;,·th r;;_lte:--. t~"Jr ("'n~,_:;r(!::31:.z:~n~d -~~Js.1i~.:(~ GOHH1~m:~.i:i-::.·:; ~f\'(T 

tl:a~ :;a(D~ l.Hfi{:' pr:nud Sc-:2' r~:hk 2-·l, 1 fJStlS {~rhB\V:;. s;:n;;.-:r::~ p-:)pldlH:i~m gru·\~~·tb r.:c~H3 l.9'~:o,. 

2000 ~u:~) pH>~.-i"'].;;;; JXojcc.~~~d ~?~~())\'th t5n:n ~rn-0 :hr . .;u~h 2050). ·1-ht·~ n.:;F!·s do:.: ..... -:- nc~; t'(~Bt~~u m~ 
i;·~p.:~' .. :r:r.~~;r:~ a.:.(;:tly~i~~ .. f(}r rni:·~.;):~ity poputattc.p:..:. 

P-=.~(;_"k:'.k;H. \ ..... hi<·h ;:;. 2. 5 nljk:s Iforn litd~;;m l\-,j:~t :Jf>r ·dot:-:-: th-2· DSE~S ~=~;;.:::~:-:~~~h.;.; :rnp~h:t ~hat ~he 
li;,.>.::~ns•:~ n:w.:.~\.-....~tl <...\·;H h;n:(· (n; thi:.:. ~:on-H!!m1.H}'- [~~(k·:d~ HK· DSE1S do~~~; .Jjscus.s h~'{~ ~~'-Dnnnmi:.J~~ 
iH ~:ht: v)c~t:iiy t~f !P Bw.:::.m~an .;~r;d \.lr:rpb:nck (;::, .;.~xpiu;~1 ht.r•l/ t~~;~ ;~·~:~~~ -:::..nTn1Hld1ng !P do r:(,.~ 
h~:.;,;'~? ;~ ')i;;~r:d~~.:-it~!1 EJ •.>HY~Hn.:n[:;y-~ -~;c~-;;. ,;H:.d l. ~-c>::. r:;.~·:'p-t~:.:t~~.-c~y {p. :.S-~ ~ 6). n(,r.,.\;'e· ... -~~r., :t f;~d~ tt) 

(h::.c-~J~.:; thr:· ·~i;p:d~t::u·:.l E.J ·.:Drnmuni~y Uk~rdy 2.5 ;n:ks: f1·o;r: :he pL:nt 1:l.P::ek:<:(3H t·:) Hli:' nd:~h-. nr 
l:.i:(~ {~03rt1J:nni:ic·-; •.;f Ua\:t::rs!:'tt'.\' :md \\',;)=i:t J·j;~y:;r:~~f:i:.\x ~~·.5- ~nih::~. nerO$.$ tht H:ndsc>n ~(:·~h..:~ 

::-:.uu~h'-V·~~s: f~cc {."i.gut·=~ 1 ), N\'S Dr~c li·~ts t.hr.::~e ~hn.·~· t.·c~!:r~.n::.n~:~:,~~·-; •.n1 irs 1n~1p (~r f:.J ::.~-t,:·ni(:nn~t~c:; 

$: c 1":? _ra~: :·t":~: ·:r\~: .. ~1~~~: :J)~{ J~~:·.~--/ ~:;~~-~· ;~::: i~·~~'.'D.~.~ ;~ •. ~ t. DE~~ ~-J~_:j ~~I!.'? _l~~JL )~:_t~~t~~ J.;g_~j .t.~x:::~~ .. E·~ 1 f.<~ ! ~d 
h~ 1P.::·>: ):~Y:·~ ·:~--: ~kr: _u::J_~gg:~~-~~1 S}~;-.t·r~:~:;Jn ~ t~~~~{_:J.. .. ~:~r·.t:J. nti.t.~~~ >..J~~J.e:·::.~~( ~ t~! J:r:t~~~-~ ~ ~?.~Jt'. \\.' ~~ 1 ~<nH ~-·~)rn ~ ?ktt:: ::~n i.i. 
'-~t~D;ii:;~.;.;:r:.~ ~.b13 ~h·~ l)SE1S c~r.~~~·~ ;~:('}t Ph":.:.~t lh.:.~ n'3i:tin~wn :·;::·q~H=-~·n1(~~1l·:,. ;)f f•...JE.P-\. 

The NR(~ St:t·rs ~l~t' of.' C-en"'~J'> ~Jii)Gk C1n:(np;; i:-;. ~~t~.o~ ~n.;dz~. CF>Gs m·c t·;}o gr•.:ls~; in h(>'-.V tJ;.:.~y 

c;~pa~n~ {1n~:t:, :.1ti ... ~..:~ {:-bsc·1n·'-~ ::..n;,;:~U ~~~·:.ghhorho:)d. Ct)n)~'i.:'n:.n~tir:·n.~. of rnlno~·jty POl"'J~~·!:r~~ons th;.~:: 

;::kd:-.: \\'Ould t:~ner~;i2 b~~d E~lttfgy\ :::H<~Iy~~~ fo~·.u:--:;t~d OH tJ:t~ :~D~:3Ut.~:;{ ~~:;(lJ:~Y~~ptnc IJ:nf~ u~:t;i·.~d hy 
t.bc B·Ul{:~lu ~)t :J:e C{:ns~,:·;~ ~h<: Ccn:~n.l~ Bh~.:Jz~ n1:·~f·<:T 1~1:.:n1 ::gF:ro;;g;ni<.:,n:: of Cc:1sus f-~~~J;.·.k;-; GH:~~jp'-;. 

Ci.:::.~il=~~ FHo,_~}.:s, pro~:;.de :.h~: f:.l~t~s~ ~t:v,;;·J Df d::mil 3n thr: Cc:}~.us Hu:·em.~ flgnr~:-~~- Since n:d~1orJt.>" 
gro~!p:; ;~-~--.~·:· ·:.)t;-:~r:. 1:3g:h[y co~;c~~:ltra;.\.~{: i:~ :;p,~cifll:: n::·igJ1b(~t·hot~~b. a CB(j n.g~r~~g~:!ior: <:;n-:. >Jbs~ .. ~U!"i::' 
HI\:' pt·{.::'~1:Hl'C:' r:.f~hr::s·::, ;11t;.~1 ::-:.nd (:thni-c COH:1n·n.m!t~-=."::, ;:~·~p::~:.:~~d~y in th·.: SD1:1U t()r,.vn:; m:J.."] {.'~1~~:~. 1h~lt 

cl<;,rad<~=:iz,~ lik~ mid·.Hudo.on V:lH;;~y. Ccm.us Blod"l<"·;;.l ~m.1ly·;i-; ~~K·!lid n::~a:l i;J a mt>;'(: 

;~ccur.:~tc idr::~tit:c:3ti£m -:)f an~nori~·y nnd kn-. .. -k:(.•:n11~ p~)pld~Hion ..;:l)n!,.>:~r:tn11~on~ \Vl~l1~n the 
o[>ecifi<:·d imp;:o !",,g.iun. ~·!orco~:,,r, ,,vcn "''dh !'l;<.O' hn;!e:>d d;!i:l ;h:: DSUS hldw.k·> .. :! i,; not::bk 
that {b-:.~rt S:-.: t;(1 ~~n~1lysi:~ ()f th~:- ({:~ta. Tht" obv·ion$ ~rHp~:·~-.. -::~o~r~ nf ~b~ t3r:.d~!~g:::.: ~·r:dt:ding. tht' 
p·oa~:n:.i:ll f:)[' d~:ipropord.:.)n~~H:~ ;;_~fk:.:b of' ~nd~~~!3 P·-~~r:t OH n~.i.n~)ri;.y p-r)pu:J;ni-or;.s~ ;:tr~ dhro::.~~a~·:d·;~.J by 
thr.:" NftC s~~d'f Prob~~h1·~ rt=~d~·:d(: :nq.)~~-;.::1:; .:~r: t=.r~;,--;~-(~f;:.n::.:f;tl: Ju~~:c~~ l.\Jan~·HJ.i.tl!.i.:.: ... ·3 ~:rt :.H~i:hcr 

f1tc~.;:_~n!c-d !h):- ;_ma:y21:d 

B,.,,,,~n><:' th~' NRC Staff h;l.~ ~!Sed;; fi;r·Nt~d t~Ktr,nd,Jlop.y :.l b;l'i Jel\ \m,;.n~wz~n~ti quc·:;Jion' lh1U :lr<~ 

,~=~~e~n.iai i;1 ~1 r3gon)~'J:-.. (~nvin)1:Hncn::.:~lju$tit:t: ~H~~liy·~~~~,~ ~t::.:.·fl :.:~s: i} \Vh::~: \Ynl:~d <l: prop~)r {~t~c;jy$::; <.1f 
the ,;j:n~~ :;b.-.)'!.~·?: ii) Ho..,~' ~n·-:; tht· l~::.gc~ ;ni:x1-rlr.y JX~P~J~~~~~\)l":$ l.ivin:;; ~::.:~ry ·:x;:;~: th~: ptaHt (~·i~t.·. e.g·. 
ER~ F~g~J:·,.; 2--~.~) likt·l~' i(~ b.;.~ J~n;~~K~1t~d"f~ :.ntd i~1) Hov.,· \~'fHl!d ~h·B ]-:~~g·;_~ nun~bcr ofknJ..' ~n-e{;n~t <tr:d 
tn~n(!t·~~-~- p:.:):)pk U~:ing ~,,.·ilhi'll 5G Jni3cs o( th(:- pblnt , ~~ r~~H;lhcr h~ lh<~ n1iH~oE.l..'i~ i~trgtT lhnn tfa: 
hJ~:;;l p·:)p'd~mi~:n c)f nwr~y $t~-:u·:~, w~d uH~~=- r:r-:.t::•r_r\)f)t.)b~<m region:;:; ~r: HH: Ur~.i~ . .:'d St~1te~;, ·-· b:.: t.n:p~~ctcd 
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Appendix A 

hy ;~ ~~-::nt~{·.,.-~d of l::n:;~rg~.:~; hc,~r:~l:? rl:(~ r--JH..C\:; F'in::d $uppk~H3t:mt~! l::[S HHlS{ ;::dtircss {bt:':>it~ 

qu:::~!i<JJ:s. 

lL Th~ NRC Sfaff Ilo~~ l'\ot Adc:quatdy :\dwuw!>'!lge Ha: SigniH.:ant f:.J 
ConumH~iti(;s withiH 50 \1H<:s (>( lndi~m I'<Jiut, or .:\>><'~·" lndi:m l.'uint's lmpad on 
this Cmrumnrlty. 

;\_~~ ~~~i~~·~1:-:.s.;;:{l af:~~)\'B, ~RC l~~-~:~ru•.:::-: >.h~~t .in i:~J.:nhf~:li(~~-;. :·~~;::idnty ·:~.:):t:B1:.~n3t:e~ 

\Y~~hin ~h': 3rnp.:.~·:.'k':d i:W(~•1. it;·:-: ::1.pprc~p.rt~tt·:~ ~d dc~i~rn1i~k; ·.,d!~~~1~~:r Un:' pt::·~.:c:·ntlg~ nf LJ pop~3!ad~.)n 
ir:: : h~~ !n~p~:c:ed. Hh~;~ s~g!!3 f~c;nH[y ~=xt.··~:::·tJ.:.: the p:JpHl.::~~ldr. tn th·::: t-O·.~a3 ccH~!~1)" (n· ::tt:ii . ..:~ ~::~. ;:: \~·.:hoh:' .. 
ld. i.H s.~!.G4S. NNC ~~n[f gui~bJ1CC tkl1t:~,;.~:: I:S~g:l~ii<..~~~nt!y~ 1 ,1~ ~": di~p~F:·:::;- ci'20 pcn . .:~.::1Hagc !'h):~ES', 

<~1:d~ a;1c:-;1nti~:;;.~ly~ ~:~.;~t"(::::. r}1~1~· E.i n1~~~t:;.~r:~ ;;h(1Ukl b<8 n~n:-;.ktcr~'.d [l~ }.Er~;:.::~i~~ ,k·:.~t::! .. :n ~~t·~y ~-~,:~~n:._. H 
t:i:~1er lb.-:· nJ:nori::y ()~ 1~~:.~.- .. in .. ::<:.;rHr:• pn:Jubtjnn p~~n·.~-x::::gf· l:.--x~·:t:.:.~ds ~;(f ·:x~r-.>~nt ld. 

in ib.:: DSEiS~ :·hi;'" :""JHC' Sr~~tr .;::ir::.·s !<.1 ;h~ Ut:;1~.;.::d S::dl'S C'..:~~1~~l~ i~·on~.- 2000 to !.nft:,n:r! u.~. 

1ha~ ·18.7~~--~-~ o( ih:: p(1pr:la~ion :-;;,~·:-::.d:n~ v·~·i:h~n ~:"} J:1~.~lt:~. of b:d:a~t {\~:nt ick~r~::ify :h-=. .. ~r:~t~:,_.·{·:~- {~~ 

J1.":l:·Jod~.i-!.:·~-- Rt:~yi~tg o:l' di~3;:~ tl~Ht ".-Yiit t~i: !:t'n y~~(H~ old at the thrw ~~1~ ii~-~n::·t:: :~t::tl·;.~\:\·nl pc:·i-.)(! 3s 
i~]G(h;qq;.~~(:. H.:.)\\•(.:'\1 tT. :.:'\·~;n \V3lh ~hi:·! t1a\vcd ~~nd OU~<kdt:-r) i;:·ftW!"f~;:;:_1{)f) r;.1r::c ( .. ~:·.:: ~].-;:.}Cn:~i~~~ tha:~ 

th:~~ i:~ "sigoHi ... ~~~n1'' b-cc~~u;;.~: it ·~h:.~\\-·:-; ;~ n~in-.n·i:y p-or•ubli4m lh ~~t ~s l :~ pr:'t<.>:.~l~:;l~~~:~ poin}:~~ h~g:·K·r 

tha:·: th{· n~~-t~o:;~:i:l :!\··(~:·(~g.:::.: :~1 ?;d<li~~O~l. ':,:.,.·hc1~ y-.·:-:.: {·-o;npn~:::; :;~K· i:"~r·Ojt~~:t~·:d gnn~·ti: r~tt:: ;<x 1ni;~-:)dty 
po~.?n~~:ilr:on~ ~·:o..·~:.r d:-=:: H~~-y::::::i!- pcrl·:)d fn)~H 2:d(f0 hJ 20 j 0 thi~ ~-,-::r .. ::;~~1!::g.;;· ~:d~ n~~n.:)~··ity pt:~p\d~:.tio:)n 

GXC~~.::::d~; )G'-'.-r_, :.::nd rh.:.::··::·ft,:;;.~ hr::l:onH:·~ .... Sif:.l\if:<·~mt.'~ 

l.r: t;H:t:. T;~i:-rlc 2-7:\ i>1 1:w !·:.R jn_dk~~~~cs ~~1~:t 4:::,~ p{>:··[:·<:Tlt .. ::-f f."t·r-:.s,_;'-) BJ~)\.:k;) \~,·:~h~n ;~ 50-rn·lk~ 

e·;~dhl:i i31 U:;;: h)t::- s1::~;-~~ ~-unY>H.='i:.dir~g ;~1(h~tn P~~int ~W\=·-.:. '!~;igni(:c-~t~tt~-· rtl~r::}!l~y pn;n.;:~t~ln~'i:\ :~·; 

ddi;'l·Jij hy ::-<1\.C gmdHt:·.:<e {EI·C Tabk .?.-7.·\, p. 2-->12). T!·li~ high r:wnbt:t· (>:" Ccnw~. Bit?;.;}: gt<:>\>P:> 
rne;Hr~ :h:;~t \·t~·:·v :::~~··gt: nt~.n~hcr-s <)t' n;i~"::~J!':~y t'On~u::;_n~n::.-· :nc:.n:);;.~r~ r~:;.:.;dc ;f~ ,l ~0--!nJ:.c r.udiu::-: •J!: 

.lt;.J:an Point 

t~- ~~};ould h~.-=- nc~kd dt~H ~1<:::~~hcr th~· E) Policr .)":.:n!:";?.~('i~t n.or ::h~· ~~:::d} &:u~·:~;~n.c::: i~ c:t r::gnb~ion~ ;tr;d 

US SHt'hs :he-se m.lH't:)t;t:~ ;~n.: !J·:)~ bJ:1~JiDt. :\:;. tbC:' J:J S!r.J{e:-newJ: n;;~!-;-~··; ci:.:·a:r., ~~·:~-~ 31UH:ber~ ~~r~ 

H:::Kib:.::: :~nd ~~~.:.) \~.--r~th;:n -...~._.·~:~.1: thi~ g,;)al of :dcr:.~1f~:lnJ;. c.:)al!3"UHiitit:s {):· t;·~:;_r~:;~cc:t popl:h~t,K;I~T"> nr:d 
n:;:~w.-ifl~1: ~l·ut :;.ign.i~1r<HE adyc:~~;:; -~:If-.~c.~h-. ':t\·!~t n~J1 ·b~ {~;,·'.;::rinok~:d. hi lt; ~~ny i;~~:;;.~D"!:~ ~~ '.-·ery ta::g~ 

nurnb:::r ofCen8us Block~; rn~~tt th:t'~ NHC crit~rin t~rbin-ing h:gh p~~-'P~_;~·:k~n)l ~~f~1)laorh3cs: ck~bcr 
3 r~~~l~1 ·J·f 50 p;,;__~n;~n:. (H" rnr)n.:-: o·-:-' ~t~ popuL~l~o:: b::l~~~~g~l~g ~o ~~minot it:\,·.~:::; d.:~fJ:.1'::d dJe NRC:. (W 
;j n'3i.r::(~~-ri:'ty tt~ 1omi p(tj)'(J~~~ti\)n ;·:.:H[iJ tl!~n =~·· 20. p~:~(-~'n~ o~~- g::-(~~::-:~r th:~~i: ::he :~· .. .-·cE~g<! fin- ~he r-=.~:~::rt'n(<"': 

rcgjon. 

Jndt:-ed, L:ornt~~:rcd tc1 :~ny (.Hh{.~r ~~~·f!;;~ <,f :h;;:o: n~H~d~1- n;.on~ n-Jj~~~::~1~y gJ(lHp :!ll·:.'-3r:.t;·(~[:; :::rr.:.~ ~:! ~}-=-~~:.t~.:~I: 

ri:~k fro~b r-:.:d(·:3.8{~:: or s:::riou:-t ~Ht:~dc~1t ;.:;,~ !od:~:~n f>{.~i:""::t i-f~(~H ~~::. ~-B1f' n.~H.-·:.1-r.::nr pb.n.~ :~: tl~..;> C(I~Jntry.~ 

l ()•.;;;_~~~:~~t ~h~ :.K:.tl.{):_t:S ~t;ir)c;~·:!y pqpub:~.:_::os: :Tr:l:>.:h-:.~<1 H~2.5 rn~H~1;.Hl ;n ~r}07 ····· 34 p~r..::;.~~~! ;,.:f :-h~:· 
to:.:J~. 

L~.r.~p_/:)~(~_\._W>.~-~n~t!~:g:--:}_~/fx~~:~:g:~h;:?!?:~~(\\~~~~~~It t•;;.,d·~;t~~~~~L~~~~iY.s:~;:·l~'!-~::7-~l}!~~:~:'}}·:Q.l_!_;:) _ _j_p_._:_~1:-::_t_~ 

i2 
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1 

Fi~~un~~~ 2-10 :~nd 2-·2 i f~<:.rrn ~h~ ER r.:i~~~:.d:.; ~nd~c-;3:.:::~·: .1.) :~ ~~~~{~gn(p113C ·~<)nc~·t:~n~ii~.:~rl ot. n:c[.a.~ 
rn[~10fl~y· (:\:·:J~.:.i':\ B;o-ck !n d!f:: rn.O~~{ dcn~,cly popu.1atcd :~u.b--;·;;.':g_iOD"- ~;;,..·jthin ~.ht: r:::gi~B~. d~:.Ji.n~:d by ~l 
50-!·nfl~ r~ldi=x~: :;;_n.·J 1) :~ i-.~gnd:\·:l~1t p;tsc.n.c(· ~>f t;lGJ:~i fni.r:_()r1::y (.":;usus Bl::Jc~:s Jo,::;t(:.:'d \\•i~ht:-~ 
c;.(~~(·r pn:::,1m:~y to tndi~~D P:J.L:-lt l/ ... ppli:(~~1r:f:; En\·~rornr:(·:n::~~ J~,;~pon~ p. ·.:.--l.! :\ ~ l6). ~.;{or:.;o~--:.:.~r.. 

wh~:) Hi~par:ic ;;.~H-inil.:t:y i:; ~l~kb:d ~o tn:Hl:tri~;: i;K~wt ~,~~Hns :n _Fi;p.ln:>:!: 1~21 .t:·K~ ·}- ?~ (.-\pp~i~~':ttnt\ 
[n\·'3rnnrn;;rq:.1! R:r:pr.n·tJ~ d~,~ t~ .... ct~pi.ln5f.i:d1y ~!1J"<.jr-sg p:-c~; . .;.:~cc (J( f~tin.:)dty g_ronp~ i:-: ~h-=~ :~"J.~c- -::le.f~J~i:..,d 
in~pa:-.~~ r::~g~•.:n::, [s; t;V~3~ ::t:Cri:' ~~nkh1~:, V\pp!:-:;:~H:."~ l.~:~}·~·~(-(1-i"::nh:·m.%:} .Rx:-po:·c. p, :> J ~ 7~} l .~i,) 

(t ;_,; <~L-;o .tii.)l:.1bh:.' th~lt the N·;~\'•,; '/ork ~d~~~(·opttlf!.::~~1 F.cgli)J~ <:<)nWi.n(:d i0)) pc~·eent of :J11? ~.(1t·:J 

;~1lr.orh:y rcpubtio~1 of t1~r;;. t1r:.i~i.:.·d St:"nc~ (\~.-v ... ·;,·.:".CCnh~l8.~~o\:) ~~ In r:~~(:L ~~ s)gninc~:u=~ £;·:3ch~~D u[· the 
P.)t·~d rn;:~:r~r:.~y pdpul,·njcn:;-t ~)f' tbt U:tit-:.>:i St~~h·:~; ,t;:·, a ~\'hqk i:.:~ !ocr:~l;.:~d w~thin ~: 50-rnlk.: r21d::u:-1 .:){ 
Ln:d~~m Po~Et \>~~'-:.~:s:.(:h:":·::..t(~~ C'oiYnty_. 1JK~ J1orn~~- (~:· In.di~:n j-\)~H~~ ];:;~~; n pn~pt...:t·tion t",f~ both :\ft_-;c;m · 
.-\rn.t•rjc;~t'($ ~nhj r-hspm;it~;~ \'/hi~~t: CXf:i;'i:'tl:~ th:~l for ::1-':,_:. Uf:i;-::d St~~H;~~ ~;:-; ~~ I.:O:hc-k, }'>.J;·:(;~~~;-" 

/un~·rJc.;j r·is t:u:npt):~·~·~d j 4.:9 pcr.c:t: tE of \\:'cs1<:h:::;~(:{~ ~~.)~{~ [ fHJ~1ub~.i:.·ic:~~ in .~(H)5. con:.p;~n~d (~~· !2 ,8 
p:::r.;.~~nt Qf 1h~ n~~tio~·:~1l. Th~:; rn.(·a:·ls th3~ 1ht v .. ~-.;~-~1dx~.s.;.~r }\.f"nc:.:w /~rn~.:··n...-;;;w popt~ln!"icn·: ;:> .! 6.4:~:-~. 
higl~cc th:::~:: in Ut~.:~ L'.S. ;~:...: itvhok~. The ;,:.~n(,nr:lly o-f·::h~: /'..ft·~c~~t: A~B·~~n::.:an p~•pn~~~~;~)~·} ir~ ab·:~o·hne 

r:,Hn~!x~r;-; ;tnd ~hr::. h~gh p::~·HX~1t~lgt~ bo~h dc~t~<:tt3d ~hi.~-~ nn in1p.,:(;! ;;:·;~ .. , .. :·~·::-:r':t:t"':l bt :tm-dc. 

Th~ 2:000 c,~n:;n:; ;Dd~\.'~J:.:;,~-.;, !"hiH 9 ,'}--H.l' .. j -~-~ un~ -of 21 .. 199J5h) p:::op~<; ~--csidii~.~ ~r~ ~h~: :-\-::-..:\· \' o:rk 
tvh:t:ropo-tir;m R.l~tj·JJ~;· :ti.6 pcTccn~ ~E'C ::.:~t;k~r f:;_:r.:;:.,:r~l:.:d ::: ~~!dn-·:..d1~t~.: r:::c~al ;~:~~~~t~:oftc~ ·-X ~-:rc 

;~.:;~li'::::~~;,_,;::, ~:~l~::~~;',,;~·l::.·~~~;;;? ~:;~:~:i:: :;~~:~\ ;l,;i ,::~;1,ii\~, p;:::~~,,~;:;~~~:',': "~-,;~;;;::,:. 1-'::, 9, 1 :'~'!
1:~-c~.;.,l;;);l~;;~ 

p(•pld~~t1·:):t (_L: .S. BHrc:n~ nf tik~ Ccr:s.u:::. :::! V/~>--''-'.{·\:n·,:os.J~Ov_l:. H3:;p:3.nif$ ('C•tBp(J.~cd : ?LO ;~;;.~n:.·:;n:. -:.>f 
\V~~~:.r}:c-~t(!r Ct•l.tr:iy';; p·.JptthH~OH. ~~~ oppo:·;·t;:d t.l;) : .• -L,~ ;x:E':.:~n1 ~)r lht~ n;J.U~)3~::d pt.~r~ul~~tit)n., Th~'> 
n~e~~n$ ~h:;~t ~lt•.:: I·hspm:_}1,' pt:·pnb~.ir:.r:: in v .. :.;:·~--~t-hl:.''~L:"T ~~ )):::.~~ h:gl":(~' tb~lH thi:.~ 1.[("\til)fl;J.~ ~{'.,:{':~:~;~~' .. 

m.PHb.;:.r v\:·:~Jl ~~ho·\·e ~h~ 20'·~·S NRC ... ::.:.u~d;H::..·:;~ :n:n;l.1<:':r. {U.S_ Burt::a~ of ~~~k~ C~3~$U~ -:~t 

\\-'t:$.tdl::::;~n· County ~ll~{l ;·.- herni: H) m1 unu~1.~a~~y hi~~h P~'OJ>Of~:crE of p~:op:.c 1.vho '.-',en~ f.lnrn 
;:~br-cx~d. ;~nd \\··h('~ ~:.p<::~k a ta:~gtugc n;h:::r tht::!!~ F11gli·:'h t:t h.c~rr:.t:.' S~ra:.~:· ... \si<~ ~.:.~.)~r:.po~~t'~ ~h~ sec-ond 
~nost~irnpo:)run·:~ ~::n:n·i.:~ ·l;f i~l·:n1i.g:,·a::i.o~~ .an~~r t ... ~?.tin A~·:t:•.:.'rka. ~~H h~J~l~ p::c}por1icl'n o:· \\·'t~~~dh~~:(~f"s. 
~H>r~-Bi&pank l~runigxaBt:; b~·l:nng ~o '~r:-..:'irun~r:c1Jta~ .~nst~c~ group;:;~~$ ·~:..:.d:. P;:\)pt)rti.<.;r::d:.y: t\\·!,;;:·::. 

~~~ rna::1;·' ·of \~~?cs~cbcs~::.:r~~; ~:-:q{\3:-~S H.~;;i<!cnr.s ·~,.~·(~re bon!, ~tbi"O~id ~~;..; .;::o~np~:n::d t~) ~l~c:· 1~•1~inr:~1~ 
::r~:e;i=tgc. 22.1. pt.."'r::>::;:n ·.>:)tnp:n·ed to 1 J .1 perccn~ ~H !:ht" y::~a 2000. \·\'~~.h n.~-:;.pt~;.~! H~ th:t~ kn~gu:~g.:~ 
spok;;~n nt hon":.t: 2~.4 p-c~n,~~:rH of \~ ..... ~;;tche->tt·r resid~a~~;. ~P~~~;;,k a h-rr~g_~lnge oth:.:~r th;;:~n f?ng!i·~b:. 
con~par~:.j to a 7.9 percent n~Hk:n:.:~l~y. (lJ.S, H~!!"~~r:tu ofth.;~ Cer~st:·; ;~t \VV/\\".(~C~1$U~ •. gov) 

P<~EtHal (.<b;;r:tV{~tkm~- ~1pp1~J" to c:~~r:StJ') Bfock~ '\."i."l:b high p.:·-op-t)rt:on:.; t~f =~"}"~1_:.-jp-.·r.~l"(~{~ r~v:-:i'.h-:~-!h. 
F1gu::t~~ 2-24 :1~.1d ~--25 3r:. E;:~terg::···:; Stl~~rnis:,:.:Gtt i~hika~.(~ ;~ subsisn~3:~J pr-•::·~~~t:o.:;.;:: {~r :ci\x-mr:nn-H.:' 
(:'-.:?fi~~u;.; B~·:>ck~ :ss ik·nord. by NKC ci)t.:~r):J, t:~~ng aa indl\:idtw; ~~:~1l.e ·crl~m--l\;n for -c::z:.s;;~~\·3ng 
(\=~~~u~; B~oef...s~ F:rn.ergy\ daL: Jn.:Jic.;ne'!: ~hn: l.OA p~r(~n.~ ()f thcs~;.~ gf:oJp·:.:ph::Gl; unit:; h:~'•t~ 
rd;3ti :,.-~:.Jy h;gh tO:h>~~ntn~t~iJn~: of k~\.'•~~ncornc~ r~~:.:i-:.k·Jr::·>- Enh::q~:s~ :') ::hent!11.Vt:: D1<;: bod<.)hJg~~· or 
i:~gg.r::~gd!·ir1~~ ;~_VrT;~;;~~~ pov~~~ny k:-..,.·{);;:;. {H.-T(l~$ ((>Ut' :H~H~~:; s·i;;,~k!;:.. :;; HK'<t'Sl.U\~HK'·nt of 1 i .X p:!.:rccr:.i of 

~hC' C:::~:~.·.:t.t';, \X(: •.i~-( :;~~~ :'~~1..:.:;~:.:~ •,•,-.::i;Jh! (>~-· mi::~:rb~-:-~ ir~ :-:-:~' brr·::t· .1·:-; ~t p:'t':o.;)' :l~: 

r,~;,.: i ;~; ;-..r-;,.;··-~~:r:.l ·.·1~ ;,){ ~··'·~ ro:): H.;1:X ir:.. ::-t,: ;\:~H .. -:i.:.·: "m.:.·d ::.o:r:p-th.'~ f·:~~~t~~n 
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Appendix A 

C£4 ~;:;u~; Block:-; V/::h~::. d·:r.~ .)0-n~~~c Eh)~~b. (}n(: c~lrr.. .. iotb t:-~·;ndE:i~·-H1 ;h~n:. :.h:.~. HV.:'a·~u:.'0n1(~:11 ~G ~HH 

'j::dk·d: t:tHl:"'.~~~~:: Yv:~lr:r~ il1C.:: 50 .. nrtk: irli=p~~e~ rc~~i\)~-~ Lk":f~;1..:..~d by \:RC h:::~d ;: ::0~1;} po~n~bt.if:·n n( J-9.9 
n~.iuj·i_f:1 p.;:opt~.:'-. (:·\pp!i.<;n1(S r-:n\·i:GHB1G:}~_;:d: Rt:p.;):": .. p. 2--_:! })_ Tb;."': f~t('·i. :ha~ d?J\'? i)H! or ten Cl'EJ:;n::;, 

Htc~l:k~; i:~ r:h~~;[~iE(:tl a·..; knv ... iHr.:nn"i.:::~, !1K~$t of 1h(:'H1 :i:·} ~f~e n1-.J~~: J:.:~n~·:.::t_)" p•.~p~J!a;;;.."':d p:~n t.d~ ~b·.:·. 

~:r:p.;3.;;t r.zg~~m :~u:.an::. ~.1':~:~: ar. :c .. ::-:.1 ~.(:\:'i:.r::d n~-~t;icH: !o-..~;··irto..'i.)fl'J(:' p;,:·~~P~-·:;: .~H-~~ 3r:·~:r~dt.:k~·.L 

C-31(t·H th·~~ ~~nunr~i;;y of ~.h::.~ l.~J p0~1Hl~itio:1 ~n !!"1l:z n.:·;:~.HH\ t..c)~[: ir: p;r;t·<X~l-:.~<~g~:.~ ::::}d :::·b~(.~:uk ::::.~nns; 
ft.H'!h:;.~r i:-n·c~3l.iga~:OH by :~[\J;,;~p~~n~Jc;~.t ('Xp~:ns i;~ nwnd~it:.::d T~1{~1"i.:' t~ .-~ r~(~n~nlL~r D<><.~d ~(! l.'~.:ln:.:.id:::r­

th{:' hdi ;::1!'1}:~:.:· t'5C h·z~.-;lth. ;JC<:id..:.~;·)t t·:sk ~q~d ~-~~r.n:n·:·"t ri'~.k i~-rlp~3..:.;.s OH lnlnn~·i~:}' p~~pl:~t:::.~j~)~~s. f·~:!;~:l!~tg 

ia~n~::di~~tc~_\.. .. ~djaCi;:'H[ ~n t:·}~~iaH Poi~:'::C [:; ,[>,~rk:;kdL l·h:v:.::r:i!n~'-'-". :n~d V1:'c:;:, H;n;;.~r::-.:nt\\·. bf~:.erg;,···s 

ER r~gu~·t::·:t ?>22 <t:H~ 2<2J :::.ho·~v ~h~1l 1.h::.-~e ;JX< ~}1,~ ~~l(J~c~,t EJ con~rn.:.H·ni.its t(• ;,h.:.,~ pl1:n: .. m:d 
Ih.:..:n:'{()J".(:- ~hr':. lT"l-(:•;1 hkdy i<.,) tx: :nl.p~k;tcd. t-J{:(~Hbt~ th:::· NRC s~·::dT conl:hJ{~(~~ !ha( ~hn"C:- ~:rc r:o 
t:~fL;.;3tc ~H~p~~.t,~t:;~ ~! :~t~,;~k(~·~ BO e f'i~)~~~ iO ~~n::dy/.i.:~ th~~ ::n;:p;3t't. ~J':at f~!!~~:-~t!~l<':d ;.;p~:~lUUt~ Gf ~ht: pbn~ 
rn..;3y hd'(G c·n th~~~::: pqpt.:!{~rj(H1S ;~nd i::; :~t-:rlon:~ly ~!:co:·:::tpk~~.(:. 

J'.);(; NRC hn' f:cli.'<id ''l adcc:jl<~Wiy mlJress the <:-fkn> th:l:: ;l !i,~,'ll-''c' (<'llc,w::t ..,"' ll h1;c· 'l" lh:·sc 
cotnrra;n~~k~:-; ~~~ ~t~ DSFJS an.d r::H::;: ~=nt; nt...:-t~B:a.~.-:.:~)·· ~~ddr(::):; ~fil.:' ;;.~!~~~~-~.~b t>r< tht· 
~.:;,..rrf;;nun~tj-:.:~s .~:-:: l~::. f' ii~~'i:1 Snppf_>;.~~r:c~:J t,;;:,l Fr: :...·· i ~-tH;,nit"::n-~.~ll l rnp;.;,;~·:~ S>.:J~{~lTK~n~. 

C. I ht' En\·jronml!ntal .Justk<' Jmp.:lt·ts til3t mu~! be lHhh-es'''" in the Fitul SuppknW!llc!l 
EIS for ludian J'<)irlt. 

/1..s :)<~r ~~Jnh :~b~JV.C~ 1ht' NRC i·~ r:.:~quiro!tl ~o :::.ddr::s:; i.bc t':r}·.:iro;;~r:~:nt::::~ ju::~~{.x~ irnp-.; .... ·:1~ 1JC 1:~~~ 

r::Hi.:'\~/~:.11 ·of J.ndi;Jn. Pon-,;\. :[~·:.>8D$·:>. Tbc f)SE1S :·jj~~~d ~') ~~r ~t:~~d~qu:::.H:·i.y ;·:c.h:1n;~;,.;(~d th-.:2 

• i~npl:c: r..:f ;;.~~~~h~r.:;·:~ on n'i~l~•;·i~~:' ~nd kl;11;--.i:11.'x~:-1J(' p·.:~pu!~H3<.>U~, th~1t ;;.n~ ~m.",!·r.:· :-;.:.~~(·('p~3bk~ 

~n .;.~~~nee:· f:-nn} t·:·}d::a~t Pc~int r;;d{~:nuc~'[d-c :;r~!:·..::~in1.1~ th::B oth~~r pt:~p~~!~:l:.io~!~": 

• .. 
irnpact tn ·~:~.d.r~~~::::.;t:t~::5 fhh3r:.~~ i31 dk~ H~t:r.i·..:p:J R: · .. ·er: 
t~t\.":~ tl~n~ l,,r.,v-in::::,;;q~1:t."! pc)pn:.~:~i•.)l~$ ,~,:;.H he nH.:.:·.;· :\(''/::.:rdy ;md lk~g~1:·iv<:.~~y irnp;~c.~:.';~d by 
~:.n '-~"v;~,~l::~~i o.~l'! n'~ti!ting "J~·t;n( ~1 r·~:.di·.):ogic:~ ~ ~~-...·i.:·nt :o:t ~ ~~:d f~.~1 Po itJi; 

• t]~z ~:~ct th~~t ch':;;:<bJe'-t ~1nd it~i~~3lu~3on{.d3:.?t":d ;c:S->dt:H~.':i (~f ·3pt(·ia~ ~~KU~tl~:-. ·~~~·1!1 he nv,.xc 
:~.~:··..,.·,,_;:re1y and ~j·.;.:~gativ,~:.Y ~n~p.:c:{:.d b)' ;~n (;··.:-actw~i.:)n -.): n~<:.to·h:~gic;~: eve~':tt :;:_~ ~n-d~~H; 

Po.irn. i.fK.~tH.i3ng, d.i:-3;~b~"td p~~tit'Bts in lhl: tk:.zen:~ o( ho$pitals. and iong l.t:~nn C"::t~\:~ 

lil;;J!incs, ~met inm~'k' in thcc many p:·i.'it)ll.S :r1 the nre:l:, and 
• ~l1\:·ironBl1Gnt.a; ~t~~::~.it:t~ .;>;).:-:::::~tns ::·\:~L~ti;~g io prn<.l!H;t~on ::-=.nd l.('i!:g H~n-:·J ~r.t~r;~:g:;.· ~1-f 

1r:dj8:1 Poil3t1
;; rui:'L (;Sp.:..:r:i:~Hy npOli Nati\:'(: /~JB~~n~.'<H1 p<>puhHioas.. 

i. The Final SuJ~f>lem~ntal hllp[ld S!at~:1m:nt Must Addn:s~ !:lH' !mp1wt nf Cl!lH:cl' 
lkr:ws~ '"Hnorily lmd Low-lnc;nut' Populi<H<~n~ \lay be i\·lnrc Su~r{~ptiblt t<; C01ncN' 
frnm J.udi.;ro Point Hadi<mudlde fi;missions t!Jan Oth<'r Pornll:ltiom, 

R~-~~~~:trch h~~~ ·:;ho~.)\.\1H ~ha~ c:~nct:~r r3.t~:s. jn the fltn: .;_:o~tn~k~:; -S~~rntt~nd1ng ~ntF~n·: Po:nt ar•.-:-: hi:;.het 
1.han for ih\:C gca:::ra1 i·"--'P:JI:,:.~;un. ·rJ.«, NHC ;;H{s ;~' Cfd.eqt:cMiy :i<kh'''''' !hi~ hlct in its BSE:l~. ln 
~t;; DSEtS i1 ~-;~;3tt·s tl!.{H b::.:t~~Hf;:.: it tk~\.:~3 l1r,: set .. et·~~ .. c-~~~ !t:t H:~ ~'"~pu~~~tiP;1 (~:-; ~~ v~··hctl~:; ihet~~ rn~~~~:t n~.)~ 
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be t::H2..-:~-s to lr:ir\or:ty groups. Tb~$ is (:l k,g;e;;;} ~;3HEt•.:y, ;3_n:d .... ~~;nt~<~t be: ~he h;bi·s t~n- ~~ '"·hm·d.l~>o}; .. ~~ 
ln1jeed. rni3l.;.X3t.v g:ronp~. l~1 t13t~ f(n~r ~o•.n-:.~y n.:·g.k'~~ ::;,w~ ~t·:orr.;· vuh:~~:~t::t.."bh:'· to 1h::: ;~l.i. .... ·<~r:~-f: i~r:pJ~cts ot· 

r~:diolo,g1t~nl a~1d ~-:.w~:i-::·~~r pL-:.:·ll ~nr.hh.;cd th~'~r,k:.:3: p.::~uu~ioo ~H BH~ (~~,v~rc~:~nlt:t:~ tt:w. l~. lhc c:~:-.t~ f<)r 
3h.e g·:;n::n-~~: lr~in;.):-ity o: r.:~~ler~;y\ :subnH~:s;:-:;n o·.)(J"':Jl!~~nt') th]3t i!n;o::.~f· :.;t t~·r,~· i(~\}'-3r·.,conl.;,; Ct't;~:t;~: 

BJo:..-:{-:-;. ~;rc l·,)-8l~tcd ':.V:th~·:·: (~. 2:~~4(t n1:H_(~ t•adil:;:_ {App.:ic::;;::t\ [:.{\·ir-t-~Dn~~~l~aJ R:.::p·(•;:L, r- .:?~45) ()n~ 

po:-.:'.,~hk: ;;.:~:::tl:.'Er:J:~ Gfth:..:; (_·c~:~~n:o:.~~lt i~; ;;1:1 ~-.n~p;i-:.:·;ni~'n ::!:~:~ tbt·~~:; Cr:n~~~:-: EOd:~l.·; :iDl~~chrrr.\ .. co~m~ k-·'~ 

br:~:.:~o:i>.:.' ~!ley ;.:~:--;;.~ ir~ ~1r:: ~::"nc·~-n-:.~ .. d~a~c /.('•1k~ o( tht~ ;" ... JKC'··d~::nn~>J 1:np~~:::t re_gi(,XJ. Th~~t i::'tt-:;rpr¢1::t~i~Jn 

is. ?I~r ff.Y:rn ohvlD~.l:;~ :~:-~{[ :~~r f>'(~:m ~R( :~pp1~~.~~nton. r~ ... :~.:.~'~'• (;r~tc:r::{L h ::d:;o -:~._:nwa:J~ ;~~ tc;(:·k ~HI(~ Ihe 
sp<>: .. :l1H.; ~n~~p;3Ctt tm ~he tr:.::t:t: .. .- lP'!.~/--;1k';(;.rn,(' C~:·n3.tb 1·Bt~:.:l-:-.;; tha~. ;~n-.~ i~1 .;~kr:-:er: pH)xitn.d_v ~tr h1{tj?3n 

PoiJ1t. 

A~ :"~\··f;;_:~(=-n.;..:-::.iJ J{~S·~:ph ~·h~ng~m<)':-:. _p::dirnln~~ry fit:dl:\~~.: of' ;;:J in{::te:3s(;. ln ~hy:~<.;:d (;~~:.Jcr.:T :::.:·:d 
~:~H~e~· h<:a~th ir:-1p:.1{~~~ ~1·: thc~s;~· c~qn(n~m:ti:;.~~ C~O~c?Sl -~~} th<: p~a!:~: U~t· t'l.n-:·c;·;t H3;~g:-::i:Hd::: (>( th..:­
isnpa~:t on ~b~ <~nr:t·r.rd popuh1~3on rn::~y b;; ;-;3~tdfu.:::u;~ ~~gd tht., pr•,;jcl:Wd ~~npc1.1.::~ ~H: (h~: ht::.al1l~ ~)f 

thr;· po~-,-u~~~t~~):·~ during ih(.:' n;:.~vv E-::.;:.n~;.;:. p.;.~r1t:rd ~nu~t i.k~ (·:).::f:t~1n;.-- cv::r..haW.-;~d ~n t:1;;.~ Flr~.a~ 

Snpp[,_:~;ncnwJ r:l~ l)~.d':/JJ." .h1<.'a/th Rt-:=i;:s, by .h~:.;cpb \t~~Bg:.'!W.l. p. ~ "/-.3«·. t~n-Y·incoE};',;~ ta;d 
n:3J~odt~~: pi~p~.~hniof~:::. i:l\:·;:.1~~ nt~<lr tb8 p!c::11 al·c <ll ~1 c:on:-;,~d~~-r;;~bly ~:~·:r~::~::~Cd n:,;.. •:1f gt:B~n.:;. ::::~~'h.':::'L 
F(.;ur of th~~ ~li.w: :,~~p :_:{lJ-:~ n:'g_:o:1s ('l,o~t~·~~ H) hKliwf: Po:r:: h:::t"·.-t: -::.3th~tJ big1~ :Jr .inr~~r3n~di .. n(: 
..:o.Jn:.::c:;n~~-;}tiot·}:-1 ·r::-:" n'3j~_'::(H'i~ics ~~nd !n-·, .. v-intt:n-:.t:.-. p(~pH;~~t~~,;~~;. ::~nd :J";c:·~·;? l'C~~d..::-u~:-:. a:-e 
t?.XpGscd ~o h~:ghr~·:· r~~;~:·~ dr :.::-~~nt1:~t· ~b~~r~ 1nino.ti:_;: ;:.nd ::(:v,: .. i:·h>;)~-n~ p(?ptd.:H~on:-: .. rc:;id~Hg 3r": ;s:,~h-­

n:~~ions of \V~::;H:~J~~:~;E::r ~u~d Ro·dd:;n·:d Co~H;ti:..:s tlf.:H -.nY: Ct:r~h·::-: :'rnn~ h1di<:tt! P:.>i~t1. 

Ji. The HnM Supp!emN!lal l<:~~:;·inmnwntal !mpat'l S!:ll<'mtnt :\lust Fully and 
,\.(·.(·m·nh•ly Addr·t~s the Jm:tJlld l(l Suhsht'em't' Fi~hing in th~ l-I!Hh<m Ri,·tr. 

l r: i:.s DSU S, ;>,lHK,u2;!l til<~ NKC Sh1ff c:cb~'1"vi;>.iik'"'$ tim< sulhl~,tcr:n: fish in<; <X:car.' ill til,, 
n~-:::~i<>n i~;; <t-~·$C:S:.;n~·~:nl h n~<.:~r.;:.;~- c~tt·s.:}ry c.md ~~~it~ ;.-.r 1~1k·:~ Jnu:o- ~Lcl..:o•Jr~~ ~t;.;.~ f~lgJ1 petY>t::tj1af;~.:· o;' 
ntlnf~ri~y :~nd h.~\>,.· .. [n-8<)HK~ pr:~p.uJ;;:.tlL~J~:~ ir5 the toYrCr Hucbon V~dk:y r-.. :g:inD whn t·ng~:~~e -t:~J 

~ub:..;i:'"it.~:r:c::= C~:;:hlr:?;- Bt.:-L~~H3:-i-~~ c;f p::.)na-=.'c! :;:.nd llr'$j)~<~·1HK~<.i •:.~~·nf~.::..t(n1"~ hew:{ lnd~~~~1 F\)l~H- th~T1:.1g~1 

lc:;k:;, air ~nd uth::n-. =~<1, ~~ :~ likely illat tlii> p<)pulntior:\ inu~kl: {>f t'<ldwm;d:,k:; :l::d ·:Jih>:':· tc)>.i::.: 
:;:ub:.;:;n~ces g_l-;.3lCrHt' .. ~d by ;11(~ r-:.-~·~:(:.:ors \Vilf be borh ~ig;l:n,~~n::, nr:d );igni !3-s~H1~1y gn.::nh:-;r. ~.han ~ht:: 

pPpukttion at J;Hg\~. The ~HD1:t~i.r.J.t:r..-r: ~:. ... ff~"r:t:-. h,:·'l:'·c be::-n ir:.u--.:.~'-l~:.ng:- ::~~H.i \\·~!~ contlnu,; t{) ith.~r:::-~1i-.t.:: ~r 

2 iic~-:,n:-;':.~ rcnt·~,..·:;d =~ gr&n:,~d. 1·k:c;::u~•<= :;ub::".·!~~:·.;nce f::~~l3ng i~: <H; ;:-..:.po~.un~ ra~tn··t'~:y thii1 

dt~:pro~1onjoH~E~ly iBllXlCb lo:,,;--~t:cun-1e :3:x1 rn?.:]Pnt:y poptthHlon~, Sttbst~'f~':£:r:·::· fl:shJs1~::~ n~t3S.~ he 
;.:nnstd<.:·::~d (n greMc:r d<:ptb in 'h<' NRCs Fi:nl US. 

Tl:,.::rr is ;~ k~ng. hi~tory u{ ~ubsb;(·n.::-e r;:-;hjng fn {hr.; H~~(~$(H! ln ~h:; ==~~;:_~a> :::,::.::'Tt:.tn~dw~g lnd~au 

P'-!UE. Jr: ! ~}98,. the N~V-./ \'~.)rk Stak; D":'P~t~-1n.1~n~ or Hl.:'a]th i;~_:\\.~ t.h::~ }\g_~·-~:L:y for T~J.:-iii..~ Subst~:nte:-; 

!l!!d Di;;~as~ R<:'i:',!~lry (i\TSDR) <>f ttl~ Ut·:;td SHlt,;;;' D<':p2nm:::m (Ji f)e;,l;h :lll(i Hu:nll'l StTYit:<:c 
n~k;~S<Xt ::: s1l1dy ~..~~H1C(:rnH1J; ·~~:.h~tis~~:1,:.;.~ j)~bl:lg_ :n conn-.2·c:Jon \:-.:·3th p•.~b't'h;.-.~~-~1~a~,;~d b~ph~ny!s 

(PC~B~). f?f l-iu.d~·(;n River Ausl(·t:'.· on...-! o~< Esrimati l)f Thf~ir !~:: ;_'-':t-(j,i:.-;, Scple;r:b-Jr 
30~ l q~J~. pt-cr~~:f~'d by St.::W} ~;f Nc\\" Y~)rk L\.~1-,;;rt:·nen:t .~;f l·ka1dt U~Kit:T ~~ (',;:;.op:;:::-~ni\~·;) /)._g~¢<.";n'~C'Ht 
\'!-·~th tl·k': ,\gi.:'t;.;,::y i~Jr 'J'crx:i-8 Subsl•tnt(~$ ~~nd D~~t~n~:.:· R.~:~gjs1ry {".:\nt.kr Snrv·.:.y'}).-+ 
(\VW\\' .ntsdr ·'-:-tk-.go.;;/h :3c .. .-pb~~ :l~u.d:-;or:rt.:'httdt~·)<.:. fitl-~1 ~)- Tht~ reJJCr:·~. \\';J$ }t3~~t!d ~~D Cl.:.:~:.:~n·v.:~:.::.""r ·-:: 

,, :\ -~ :;;;;:{. ! ~~:r,•,, }1,_.-.,,:':?r -·L·c;.···;~-~;,·():!· _.·.:).· .i :':;d'"J;·; !::·~. •:··- r;;.:··::~ r'Pr:-~1·: .;.;,:!~,·-.;,•;.;::,;·d .~1~.;.:.··~-('.i!yi) ~-,; l-,~. ~:.:!-;..., :.~:-:··1~: .;. ( ;..;..;-.•, 'Y~;:;, _ ·r .. t~ :\( "L 1~-~ 
:•;.;)_ ;.... YlJ.~~~J:·=c·:_:;;;-~ J 
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Appendix A 

.!·l.Hcbm River A:lgk:· Sslr·,·e;,:. \d;id; 11H:hded r,;;iilli:; li'O!l~ Y"<6 c:[:(w:::.lmsed ;mg!a~ illlCt\'~CW(:d 
ar ?..n· thf:<~ren; J~)(:(~~i . .;.n"(S ~l]Ot:h!. ~he rhitbor:~ in(·ludj;1g ~hr(::,:,~ sj~..;~ i:~~ d!t' upp~;r Hud:;.nn~ diJ~-;r~:? 
! 9~:-1 and 1 V92 {B:Lrclny._ !~·:.(~};.. '"fh~~ a:~g!c:t·s. yr,:·cr;.:,~ ;x~k•:>:.~ J"J(r':.v r.)no::n HJ·!(~d :::::td Hi"(: ~):;h h·on~ 

the H.nds<:n ~B thr.:_: p::-r::v:ou.~ \':tC{;k ~:11d tn·O~Hh,. w:d tht (>:t:.:n~ to ..,)J1::.::h th(;:-.· :jJ;a.n.:d Lht~~r r~H;.:h w~th 

ot.h~;r r-t~LH~Y:::~ ;~nd fh<8~~dt, Th:.:: /\.ngl:::.~ s~J!"\•{:'y lk'~(:rih(:.d th,.: V{:ry ~;~d\Xh C(H1HTJiJ=li:y h;:'ahh 

con:.·1:.'r:.1:.,. J~~~- chikl:·t:-:.s a.:.'::.d \','0::-c:,?.:-1 of chd,.Jb~trtng ~~~5-~ \•dtn ';-.·(::~' ~1(':-J~-...:..:hi~.t~ .::~r k~~~y -i!1Cl}r::.~~-

~~~,:~;;,~l::;~~JJ ;-::";::;~:~, ;),~~ ~~ ~:,·~~ l:: ~l~\~:,~~l~·~~,~~~~'~lif~;~ ,:~;~"::~;~';~;;;;'~;~''/;~ '~ ;;;)~: <l~~~g:;:;~ ;~(~'~,,';l';;; ~~:;";:,::;ill!$ ,: 
Th•:.: 1996 s:.ln:;.:,·_y u~.cd 1:s::-a.::~jli.a:l~y ~~:t::. :-;~:rr:.(' ql30:.::::tJonE~}in:' B~.l:":d :n ~}-:t:: ong;n~ll l 1}9.~ Ck;~:"'-.\·-m<~r 
~~~udy. v~-t'tid; H·!;n~d t}~at :;·);lr:y Hnd~.C:Hl R~vt~ .ar:g::.:':r:; ~,v~~re: ~:di. <(~.va:c of'th~ i.'0!1.snn:~p:.i~)H 
~:th-·1$<:::-ri:.:~:-:. ;::t~d Gt.ht'::· .. -:; ;:vhr~ \\'C~'L-~· ~~v.:-an::· .J:d n'-:t h;,;.~~d tht" ;:ii.h·w-:.:·. Th:.:' r{:pt.)r1 h~;Shiiglu~d ·.>~;r~cc~~lS 
~;:)t' \),•0~1!i.:.'n of '-.'h: 11Jb{:';::rl·:·:g ;:;i:~~~ ~n·!d chddr·:~~1 lH:der lh¢ 8Q:C" nf ] j \V;;!(:\' :;:.r~p~~.:r 1U be at pani(Hl.~H 

risk,. :~}r B\):l.-\Yhl~<:s HJ~.d ;{>r :(rW--~n-::or::-tf: tFl,?J-:~r~ Tht; .:::.·m.h(!r C<l!h:·ludt:d 1l·~~d Lh<; p.tt)!1;h:~~,:.n·: .;:~~­

fi.shir!::;: in tJK~ Lppt:-1~ Ht~d:.;o~; rh·v::r and th::~ ~h·.:·ahh ,f$f.h:1~\.:ri;;':':' \Yt~r-:..:~ ''ha .... :i:3g :)~J}y- !irrl:1:..:.~d $~[{,~(,;~·::in 

p!~l.:'\-'..:~ntin.;?:. t~H'~~~~:...: !f:\·e·h r~f i''<-pnsnrt t·:) PCB~; th~;,:mgh '~'t)r:8l1H~p~ion (>i' Hud'~·;):l ~-(':J.:·t;· ~~sh_-· 

A.:.11-d ~r S u~ v c;/ U.1. t~lr: {:'):·:~:: ~x ... ~~r?.~:~r: ~:-~;l_c;_:ZS!.V/h ~;~; :tr_~1~t)~.1~-~h~~Hn:·J.n-l ~~~;g~ = ~JJ.U1 ~ } 

Thtt ;--:,~::.n:t:'j -pf th:.:' ~tu:dy -;vc:rl~ .-.:'-:rnptlhn.~. 1n;d l:~r·~·c :~npo:.t"i:}t it·:~pb.:~"t:3oa,~ :~x· 1ndJ~~.1~ [\):H[ 

br.;.,~:lH3:;•:. like .PCEb~ ~-:.n_H~titn:r:~90, :..~~:~im1~ ... ~ ~r7 ::1nd tHh<:t: ~-.~3d~c-~~-c~h-·:.; isc~opi:·:·~ hio~K-.~·:un1uk~~~·:· ln 
l·:::ght~l" !r~:tpb;c ~ey:..--:b jn !:h\.:: foo.)d .. :J~~1itL ~r: b-(,~ti lht;' ~99~ ~:.:r:,J i•)<)() ~,;,_n·vi:""y~:. Jlh~re !han b;~~f ~h·:~ 
angl::.':r:; hnd ~n~·mJai ~r:u:u~"'::ts ks:: ~h.;~~~ S.){)-.000. :\.:h:·l-:.:o•.:er b{~:h ;S.n.tdir.~~~- ::~~~H~d tha~. ~.:~nnp<H{~d h> 

:~rt·:J:;~·d {~:u}.l(::-~-; ~:C".r•J:-=;~ li~t~ s~,;J~;;.;, thi?. :\·hd·J-;ud·~(H~ Rlv-:.:~r :Htg1cr~ :n d;r:' :.-_,!sJdlc~ .._·z:n~j~~lt:.J t!.f: ~~ 

Hll:t:h gn:.:;l~t~l" pn•pon~on of !"\ffi·C~7:!·:--.:"\r:rier~:\.::nl .~nd J-J:8p~~ni,; <~agJc~·~;~ H !::rm::b g:~';;_:_-~:~r pfnr:o~t>)n 

of f:;~r:):ily ~~,~~(~n-li:::-. ]-=.·s:,. than $~30.{:!00 dnd ;;:, !ar;tt}XO})C)fi~{~n ·l)f\".·'Ljni:~1~. id. 

Addi:3o:n~dJy·~ l.(H.:.-·~-~[i-:.>;.)~~i~: .. ::-..:.;~p.:.)r:den~~ \V:.:"'r·::- !~:-::.::. xv~·;3rt~ of sbc h.:..~~~l~h :::d-:.~i$•.n·ir:~~ t~;;s.:,l ~h;:,~ t~th(:-f~:' 

(2j ~J-V~·-:c·-~:t"JJnp:·:rr.;·d h) ·1.9-6W}~). ~W<)·-~.hird::;. .:.)f ~~ngh.:r fl~hin;~~ bt:t\~·.:'~~12:~1 C;;~~;kdi aDd ~h:: 'l\~pp~:n 

Z'-x:. lJridg~ (tht~ are.:: cJo~{~ss ro lndi~!B Pc~h11) r:.::p(~rtt"ti );'a1.1ng a:. h.~;:r:=:. ')Orm: ~)f ~h...-~i:' tl.sh~ and 
;lhBos1 h~~u· l'Xf ~~r~gk:r~ g:t~:"~: f~-~.11 ;:;~~-..·-=ty ':'·nn~--~iir:·le:-; (H~ fr-::~~:.~e~1dy--~ ~wt:. tht.~ ~i·,-f~ tha~ a:_tg}:;r~ ~,;ept 

v).;:~n? the t-~~()st (~osJi~~nl.3n~~~~d sp<..X~lC$ ~n ~:.~;-~ch p:H1 nf HK-- ,jye::-:. h;:df (if d:t:: EBg~c=~~ ·,,,,..J-!_0 ;;r~id ~:~J~:_; .. ~~tt~ 

f:_-f,b f~;.)rn ih1; lh:d:~~;.n RiYer ;:-.;:-poncd ~·~~i.ng t\.\-"i_) n~r:'D.h tSl ~-iH:' pr~:~ .. .:i~"Ju'> 1r:or-::th~ ar\~1 S:t')tl:~~ ;~n:gk~r~; 

t:nd o~h(~f:f \·\'ho <:,~:J.t r~:;h fn:n-rl ihe t-J.l~d:-;(~f( R;-...-ef \v'Cf·~ b:::~t:g t'XP<)$-::~d I,\.) h~\-'0.:+~. ~)r PCH') th~~: ;3.~'\!. ;3 
ht:;~~;d: ron.c:2:rn art(1 ~~r:::- Ht ri~k of .t:tdvc::-~-:.:· b::.--:t~Hh eH~--.(·1:~ 

The::-~ ar(;' ;n~~r:.y ;·c~::son~ to h~~~~-t:v~-: l).tat radi:(JntE:hdts H·-on~ {nd~w~ Po;nt .ar~~ c:ndin.~; up 3n t.l!,;;: loc;;d 
f3:~h porm~<~:t~or:: HBd br.-:·ing r::-:ak~n hy $Ub~.$::.t~;r:.ee· ~~nglcr-st. a ~::~xgdy tn.1rH~~·~.ry ~;nd hJ'-.;·-·:cH),;):.r:t":· 
p{>pub!if)n: :r~ t;1t~ r~g.ion. fb~~ n:-::{··~;~ Iiki!ly :xn:.~;,::t-:.~,d :~o·pt:bt.iorJS {Ire tht 1':t.m .. Eng,l1sh spc~~klng 

rc;;ir:lr~t,~s "-:.nd ih~'; re.s::~.k~1t::; (.If BH-:::h;H)~t!. Peek~ki};~ \ . .-~~TplatK~k~ H;),:;;,~r:--:,[r;;n"..:. S~ot:~y P~3;r~~ :.!nd 

odh~·:·s ii v·ing \Vi.~hfr:. 10 u:ik::s '-rt lnf~i.an Pf.:>int. Th:;,~y ~~r~ unju~~;y ~n,k~ng~~-~d ~or ~-~~e f~)no'r.-.._ inJ~ 

~ ~~1-:.•.r-::--~~!y. B., {~;.--~_f. ;t:,r~~--:.-_,,-_1 
Fh.h-mr ;:,:~.::-;- .·:·J;--;~;c,--:::. :~~1{t~:~t~ ;~:';'·.:-~ 
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• R~~dl.c~~-~l:th;~ ~=~o:·:)~":·i~~ ~~tt k~~O\',T~ ~D b~o~;;;._~;:u:-r::Jb:~: i::t ~ht .. ::!qu::1ic t{;od vv<:'l~ jq ~~ 
nm3H1tf ~in:ii;;:.~- :·,:,:. ~.ha: df PC'fh. (>;ccpt rh~~t r~;d~(q;:Jdi~j~·.~..; :1r:;_' barbc•tcd. ~n b~)~~<::> 
n3·:}~-\~ tlw;~ ~~l i~:;.:.1y i::;;;uc .. S.Js:.:..·~, }:~dj;H~ P.o:;nt i:; h:·~tk~J~:~~ ?;t::·o::::.:~s:n--90. :.h.:.~ ;:.r:p;~(:1 dfJ 

tb1; o:?n':..-~n~t;n~e:·1l ~:nd hmr::~~n hc;~lth ~:; sih:·-··-::p;:-:;:if~:..·. 

• Tb~: ~::.:.~p~"l'~~n·~~ ~.~ttJ:~~:d b:·.: t:l':~:. r~n:scn.cc or· ;:·;;:d~(1nuc:: .. h::;;. 1n fi·~b :·~ o:::Jc;~:'i)' ~m 
t~~n·:~~<n:.Hv .. ~:l1~li mju:-;ti•.>:..\ b~·~·;;;.n~~~ -_v·l:o ~-..-:3:-.· D31 ~ht nvs:i ~i.~r ~~ ia:·~~~~-~ J.H~nitn-: -rJf 
~=-Ji::r ;Jro:.:.::~~1: ;3re ~-jhpropotHoJ~~ltct:: anp-.:d·~:d by pl~nu:~on ff·:)~"::t lh(: pt;:nt. Tb~ LF,)\ 
d<>t~. H~)t :><:t ··-ft~:.th in~tlg.·~~ic!'n n-~~-:~~s:.H<.~·; '.Nb~i..·h !or.:u~(. c~">J~U1~n .. ;:1nd n·a:~>Ji;u:::: .:~EY ~~Hd 
~~H h.:ak:~ (1.( :-;~ri•nhu:n: c.;:;~~t:rn. ;~~.;1d 1ri~fua1 !}'nn:. tnd:an [>n:n~ i.r~.:t:~ 1.h-t~ .~·:·our:d~ ;'.i~'. 

-~rou:mJv~·;n(~i· ;:nd r~Vtf 

• Th;:._-~ DSTns E1:·;L; ~<) inHy ;:~~~;~s:; 1h:: ~;:11qu(;_~ b:t::-~.kn:; c~w.;:d :.~y :r::_n{Jri~y ;,;'IJ~d ;-:)•,,s.··. 

in~~HY~:; p-<>f'~;L~~it'tHS whr~ ~h~p::~nd on. th:t; Hud:ton Ri\·cr h~r h~<.J(t llt(:~::· popt3J;n~~)ns. 
;nt; ~:lrt·.ady il:spropo:·Uon~n~ly ~rfi<> ... :tt:::-d, ··.:i.:~ bioa:t:~::un~.~~~.:Hi(>t~. hy i:h:.r-::~~i->,;:' i:-j 
h~t:c:.~;rd.r)~i~ .:~nd n~djoactlvc !:n:~t(:~i~: h~)Jn L~H.': ::;u~,::i~:;:r r~":.n:..~tor~ .t~ l::::tEm; Point 
}\:r~h::L ;.h{.~ DS.E~S ~~ ;.~~ado:::c}tt~~H~ :)t"cau~;t~ :~ ii.:.ib: 1.{) ;_~;;;-rls.:dc;· in:1p::;c~~ 10 i1:npo~~~~~n.t 

!1.'!>h :~pe.c~::~:s ;~~rgS:·;.,~d by :;ub~::-.tcnce fhl:~::~~11l~lL LC•\\·-~iB;,~{}fw~· ~t:l(~ rnino::hy 
~:OiDrn~t.rr11ti("> \viU f~~-~~r--1h~~ bH:~d:::t: ~f:.nr_g~;.':. :;pe~::i~.s :OH<:~ t:t"~:·n.::~.n:hu:~t~d '.xith radio~:c~:\:(: 
~SOtO}}CS. l)$ an: ~.:mar:r.":-L k-:-:.~ ~~h~n~dar::. (lf [C~S hc~~t~hy ~.~i:t·;~~-;'~i! Ot. lht; r'n~p·J~;~~.J 

:--:;,:llcC':-::~~[:g. 

~R.<~ Swff':; :r~f~<:~i :>np;;)i:~:~·:.:;:-:~.:3llJS :nt~:;: ~-c·l·J:~.~·:~::=r ~h;:· h:tt.k of ;:·!~1: i.'~n:~t:n~p{3·;>n JH:h:i~;H!··:t~s., <tr 

;J\\.'~::rt3HC~~:; •:)f :~::~;{Hj;~t:..:d [-:~:...:;. ::H:.:.~l':?J ~he n1;n0r~ry i~Hd ~0~'\..··~r:.C'C~!HC ~iOpuhtion:~. S~thsJdc·nl:t-: 
ungl<:r:~ \11.-l:o Ji:sh ~n :.h;.; Hud~~·o:: Rlvcr ~we t:n.:g~~-~;.r:·: ~:i,;.t~ fh:.:.· £~·,o~-~ :J:~:-)' ;H\~ ::.:~~:t~l·ri~1:g l()~ ~h:.::i!· 
f;jn:ihcs nwy ·ct)nt~~fq :.,~:-orHiu~r~ ... qo ;j::~d o~hef !':~d~o:t~1~·.;;:· i:-.:f~:x):~.;~ •. .>\ high p!:"Clp·Jn3·:>n ~·f 
~uh:~~:~t·.~--nc-c ~":.f:gl·:.:~rs ~H·:::: rntrnbc~:.; {~f nr:noril.y gn~up·~ or b:~:·/t·:Ci~;,.:-~r:~:DJ~:~:;~, 

Unhk:; ;h¢ c::~:j{~ h~t· Hnd~-(m R.i· .... ·~~r PCB:; vth:::n: ~;3g::)~1gr.::- h~l~ bi:e~i pr~·:-.t~d ;3nd b~Hngu.:d cd"ac~~~;;,~:-~~l:: 
n.1nt-:.:·rbb ha~:.;: f!~:~"":l wiJ(::_,,· di~lr:b:.::tt:d., tJ~e:~~.~ arlo: no ~h.:.ah:b 2(h·[~:vri,;~:,: :..o ~nrt;t·n."!. r:(:-u·c;~~i(1~1:~l. {x 
:~Hb~i::.~-t~t~:u: ;:l~'tgle;·:s ~ht~ H-1:~ fish or c:-~tbs. in ~h~:' ~·:n:: .. a n~_:)y c.:xrUi3~ r;ldi~:h~.:..~t:se i:S<)topes.~ nnr do~.:·.s 
the LR/~ .. nl'.kr:('.!~;v:~:·tJgx: 1.:~c n..:~{>d i~)t $Utb a progr~:rn dur~n;~ 1h~~ XO y{~Jf J)e\\' :~l3p<:r::::dlng hcc:·1~,c 
p.;)rjod.. Th>;:~it nt.~!\:.'trn:::n ~~nd \.V(H'.ne:1 H!"C un;r,\'art::. that. n~J..hO-~Kr: ... d·.;.~ ~.tf{)!-J~~U'Hl hn~. h(:CJ"i. -Ll-.::.1<-.::Cted jn 
the H:;:~h .. ~nd h<)l':~:s •:)!~ "·;·.Hni: ·-~n~::: r~:;.r}. Thi:::. i,') l;~·~P~~-tirt}ly {ts.ng;;::~nu~; fot· ynung ,J-lildn: ... :.{~ b~c-aa~(· 
$IWJ:limil ,oct>, like·. c::;kiatn ill hom~ 1iJmmtinn ;:!.nd b:; ;;1 !J;J\f.EH· of 3.~ y.;:~rs. As B;m::'''Y i:!Jd 

oih-cr lmvc ob~~-:T"'~:tL ;;.~v(:~·s \.V~th iX~':-111.:-d ~j~;h ~Kh:~:~ori~:f;~ l't.~3npli<:·:r:.~:t: ~'-;: :_;,.)\'\-' ft'>r a 
~lhJ~;dirJ£. ~.::~.~.k <)[··uw:i(:rs1a:"l~.nng w~:d di~r~in~-

Dut3r:.g tb.e prc.'tp .. ):=..;.~.d :~!.O~y:;':::.~· h~~-t~n:;~: rt-1::~.::·\) .. ·~d p•~':nod: th(;t'~".:' i~. n r..:~~l~Or::d->ic;· prol~ti~b~~ity· th:rt 
~.t:b~;~deat:c ~~ngii:!n> rHay h(: ~:dv::.~r:;.(:t.':>~ ;;~fft~:..:tt;d by En~crgy·'_.; fhlhl~i;:· to pnJp::.~dy pte\-en! chl; f(~h,;,b~ 
of rt1·d~oa;:.ti\'e \V;t;1c intf~ dl·::: ca;.:iron.:1tt::nL 1h:;- a!L tht~ \~;nt~-= ~:n,:J. th~~ gr•.)U~HL Tb..:.~ DSFfS ;:;.l~o 
EsHcd to kKJk n:· :~;ym:~r::;~·>:.lc -;:ft~~cts o:" r;!-d~a~l{)~1 \V~th .:,)ih~r kr:o1."~·;1 ~(r·c;ri~-i. .. sr:ch ::.~~- P(l3s~ dl<)~·dns,, 
pHJ;.:::~r~w-na~3c hytiroc~ttho;;s (P .. ~"Hs}~ r~~{TdH''Y aEfj oth;,;:y h(~'~"')' n~-ct.a!:..; v .. :;Hc·h ::-:g: known td be 
pre~c-n~ in tht: r~;··glt:~r;~~1 (!nV~r<:)n~E(~n!:~ t:'~{~t'ci.~lH_)·· ;:~.·~~he)·' bil.).-~~:t:i;Jnubre in tht:: f(){"lld ~~::~liB, 
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Appendix A 

m. Th~c: Final Sup.ph~mNII:a! CIS \lu~l ..-\d.dn:~~ the F;Kt t!l;lt LOI\·~Into!ll(: 

I'D!Hl!atiuns \ViH bt ;\tun: Seven~h· lHld Neg<llkdy hnp~H·tf:!J h)· an [l';!ei.Hitinn 

R.:~uHin!,! from >1 R;HH<liHS~.ical [vent M !.111H:m l'oinL 

rh~~· J)SE~S i:; d·;,~:n:;.:kn.t i.<~i ... ·~:l\1':-:.(' it i"~db 1.:) ::E:;\.:[L·;·~ ~fJ' a:-wly,;:~,.; UH;' d:;:-:.p.n!";l~~~ in-::p;:~c: ~; 

·~;:£nlrtc~~JH ;~·;:<.·i;.h~:-d •,n:n~ld b:.:l\'l" c:-tJ I)Hnori~-:~ ;~:-~11..1 lt;·~v.-if·K·(~tne popt~b~i;.Jr:s .. ::1{)~ t~:,.~.c·~ i~ :::~:Jdn··~!; 

1h:::sc i:Drnn:.Hnjrjt~~~ ~:J~~~~t: .. ~ ~o n·s.p<H':d H: t::ViK":t:at~~ 1:1 tht ;;,~vent. ~·Jt· 3 :~Het;;(~f ~K:eid·~~Dt .;.~!- ::~:~rori.~.t 

~n:;.:id~:n~ .. J .. (!\\:-.{n.;>:):"nl"' aBd n1~[H 71rity hlir:ii~:;.~~ m~\:. rn~~rc likely to ~t~~;' pl.~~J;)(: ~rdn.:.pfJrti'i~~o:1 :H~d ;r:~lY 

r1P~ h:·:·,··:.:- :~ per~or:~d vehi·..:k:~ nwk3r~g ~'..':H~'!}.at:o:; :.{"':(:lf~ dlft3{~-~~l. Th.: r<:-ccnt H:.1rti~~~·:ne K;~-~:·!na 

di-:;a~;~t·r rc'.·\;Hii:'d :.h.1:· in~,_.·-~J:.K:~~n~e n.nd n-::~i~o:xity popuL:::o~·::-:. :~_:\~ p:t:··tlc~lL~dy Vl.d;;::.~r~:t~k~ :~~ 

tEk;rrt·::h~)' s~t:3~H:o:t~. Pnor tt) H~;rricnr!12' J<~.a~ri~w. th~~ City ,)f Ncv~· 0:-i.~·::~n~ {.k~vc~op..-:::. .. 1 <H;d 
~n!pk::·f;e;.lh:d ;in ::~tn·;~rgl;:!"3·8)' phn: ~h;.;.l -..~·;~~-\,~,·en~. -;~ngi:·::::.ered .::nd f•libiici.~~~,-L ()nt-: C"l.:·~~~~~~1t~()n t:if ~he 
K.:1t:r1:·~~~ ¢l)'ff~·rgcncy n"~JXY:-'J~-t; ~ta~t:-~ H:.~~t ''f\;(~p:,: --~~·ho f·,;H.: r~~~oHt\>C!; \:..-.:.::r:.:: :;.\:~:Yl:d n.:·ht1P,:ely v.-en 

ix·-c:J:.~sc p;ml:1t'Ll>:' :;rc .;:.;;rnih~!t \V~t~l th('i:.' ;Jbi1~1::.::~ ~~Hd nc~th. P~>oph:; "'"'~~1n \\·t::.:-e po·:Jt\ ~hs:1b:l~d: '()f dl 
\\'t•:_·c n:Jt \';:.;.~n s~r\:c._l_~, «FP~3r:.;oa:;:y.- b:.:~<:.~~n.:~t~ di:.·c~Si(n:--n~:,~kcr::-. v .. .-(~r::: L!.~1fq:n1;:~1~· · .. :-;,·l:.h. 'lnd i:1.~{.:::::;;1~~..-.~ 

~;-~ tb;·;r r:t;';;~d~ L ~trn=:~~~. L.:\'::.~·-:.:n"> fh);H J~~dtn-~h:i <":~.rd fhJe: ~rh.:.n .?~-{~·.iz;i'" l)isasP..t.)rx ('r;-.;'~ Jca<"h 

_r, .. {;;:..'::p;;;-·h.?!io;·: J->-/i:_/.~.~>h'Y . .,., .lt.:urr:a: ~:.r··;_··:·<H!Spt).ff.m~c·t5 f_ngjr;ei:'rin;;~. \.,...::~L 1·;.:~. J.:::·rc:~~y 20·06. pp. ; 1·· 
l X. tF:dJ~ti; 2. 1)>. 

iY. Tlw Fiu:!l Suppkmcntal EIS \"lu~l A!ldn·~:; !h~ F~~t·t tim! Rt·~i<knts uf Special 
F<u:ilitle:; "HI"'' \lul"e ~kverdy ;md Nei:.:tti.vt''ly Tmpil<'ted by an Eva<:u:ltinn lJr R;Hfiolngitlll 
Fv<ent at Indian i•oi!ll, iudtHling dl;;abkd p;ttknt~ in the doT.<~n~ Ill h<)spii:als ;md hmg t~;nn 
c:we l'ndHii<'$, and illmM<;~~ j~1 th<' man.1· pdMms in tht un•;L 

TJK~:T Hrt' B":Clrl)-' {!'~OI.~');;It"td:; (}f' pri~if:·nt8n.; lliHlS:;.~d [~) pn~()~}~--; Jnd ~;~j~~ w3thisl ~h~ so~~nil.;;.~ (:fHt'·; g~:"J:C':­

p[,1nr:.i~1g ;:on~. t:·::~[ud:n;~ ;;-:: ~~~tl:-;~ :\\·en:ty·-six fedt::r::tt:- s~aLz~~ cou.nt_v ;:;n{! .\:0· .. 1.: Y·:>:""~: C:.iy ih-d!nk~~; ~~ 
~1n:· in~,:iHding poJ:c:(~ ho:dtn;; aE·cn~-- ..Jt:1·~:~':1Ht dtJrml~on ccn~t:r~~ P~<·/t·hlntric ~;~c~::ilit<:s, und ~to; 

inc~wJing ~:n:-.; f;.ic·i~jtit~ Jn: C·:)~·'d:~~i..:·;jc~H =~~JJ~ Nt'\'•,; .k:rs·:;y N-:::\\:' ·vork City ~dot~i.:' ~-:'...··~:ruged J .)~.~+97 
pr-l~:~!B<.~rs ptr <.by :J~ ~-~006~ nt~:.-,~J ,.-;f -.~·vb)l~:1 t(.·i::re hou~tt:. \v·ithi.n 5-0 n.1ik:; of l=~~J::an P'<Ji1n. $-::i.:' 

hnp:::.u"~-:..··\V"S.H)·'c.g:o~.::'}:ttn:/doc:lnnlJ.:·.;u~~:-:.:·:r.Jnc S(ab.shtrn1 (v~~l~::d ·Npv~rn~x"":r "?5~. 2007). Sl~tg Sing 
C~J:iT'I:'t.':.ii)Hri~ ·r::cH~ty ~s loi..,';:~.-:d '\.'-:ithin ~~1(: H) ... :rn:1k~ zon:;.~. appro) ... ~u;atc;y B rnjk·~ fn)n~ .h:d.ian 
~·\)lat. and ;;.s tJf .~ ... J(n·r.":rrlb2':r .-3. "20-07. hoa~:;d 17()0 pd~or:'-~rc;. 

;\Hh:...n~gh S~u;:-; S~ng i~ a ~n~~x8nl.UB>-~,;:;~~H-~!y p6-~t.~:-} Cur .::.r~nv~t:t(·.J f~:i(Y:l.~~~ i.~ b1.:-;Hs 1:o1:.r:g th~:~ n·:~t~j}' 

p~·~:-;oD¢!·s b~~ld h: ~;;,~\.',· ~{or.~·: Ch:·/ HB<i iih~il-t jaii f:~:cd;tii.:'~. h;:l,\..-t"':" n.c~~ b:>:. .. ~t (>:x1-:.:i-8lcd o:r ~~ crhnt', htn 
1~rt :lh~r~ty b::igg ht:ld p:::nd:!Hg :""ia:. rnc vast: n1ajori~y ofp·ri.s·~-~l1(:r::; ~H{: rnin·:):"ily and indig~a~~ ::.nd 
f.]~~~n.:: f~·H·i.:.~ 5H~> harrn ~i~~ lhC pti:3·:~n pt~pnb~i.;,.rr: '.i;/(l~l~d h;~ i.-'(~ ;~ ht~g_tiy d ~SfH"Of!Ur~iOrL>:ti.? hutden_ OH 

H~lnt·:··~t:~· ~;nd ko;'~\·~incorne C0:1.m~unhi_:;$. r:or C.\~~nw~l:~::, :-!CCording to N¢'\Y \'(Hk':-; f\:h.mthly 
\:·hnn::·3ly l:-::H31Ht) f·\~p~th.-n.t(~tl 1{~por~~ O;l ?~~)\'ernb<:r ~~: 2{!.07 ;;lr Sj~;.g_ S~r:g, C'rdy 2 L~ C•f l ":160 
lfW1~{t.:.:;:; ;,~··::n~ ··.vhi(r~ ( ~"2r~--;~) ·· ~)94 \\'t::TC Afr~e~u1 /\n~tr.ican (~-6A{~-<~) and 520 ,~ . .-~:~e 1-lisp;;:nlL: C29·::..-;>J 
The ==-~~H·:~i.~llh: nu!nht~:·s ;::.r.;;· nnly -~~i.~~~Hty less di:;p{~r::~t": 20 . .:)'\( \\'hit:(=~ ) 1 . .?'>,~- A1~3cn.n .A.rtit. .. r;c~w .. 
]{1~:.·c, J:h-sp<n:k:. /•v:~d~tio~l~~Hy, ~~tu.J;ding ~o ~~ n.:;t-:.t";.[~}t :~tndy b-y tb-:.~ Scr:~.erK·.lng P::i)jt'<::L ih(: pri~-~'n 
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popt:~~~ion n~rtlDHV·.··id~' h.as g~·o'!r~.:n Hl:o:)H~ HtHt: .){l{}'-.~··;) $it~(;(: d-:~:: i 97{fs v·~·ht:E hKH~ln Poi::tt \Vas n:·:~t 

~~L~t:::ns~;d\ t~) ;!( ,.:mT¢.1~~ pd~.\)r~ !)<!~pttintion ,;)f tn·.~r:: lbi:'~n .r2 rnDh.~!·B pr:oplc. ''(/,·{(:l·en Ji{-:.fl::·e: .S'fo!(· 

.a~)f.tc:-;.· <':1/ fut::J:.·c!~ .. ·nft{i/J l~\ Ro:.:i..: and f:";huh:i~l· .. " p. J NLn'(· ~-~tH!·;.:r (.o:n,;3 R.y<Hl $. Kw;;. Th,;· 
Sen~-:~n<:: ng ~?n:~i~t:t Jtt~Y 20{~·,: { bl ~p.:.:\'v\J;.:q\r ·3fn~t11·.~J:~.f~P~'( 1jtc: ... (~:-~~/ 
.. '\ dr::.ir:. :.:.~. )( ~ )~:··:~nY~c:~ 1 ~s;:~·~5Cpt:ti l )((:: l r.~r:-:~./.:--c<~Ct·d. :~::d~ ,.;r;neso i'i n~::hy :·w::tt~~ 1 ;d..;.~th r: l~·:t t :':!· p{;n. 

·rhi!; g,ro:.~:th );;_;:; :"~c<:~-j aceor:·Jp;:~:·H(:\~ by ;~n iB<:n.:·{~-~-·ing~y L~:~.prnpor:j·n:.1al r~~.d~-:~;31 c:tH·r:.pc~~i[j,)~~: 

;\.f(~{':;r: /}:"~HT:<:<~Hst~ i~>r t:~~~~rnpi.~~ H(>'~'· ·:_.~o::r~:(i!u(t' 9n(\00U ~Jf th~.:.~ ~,):~:! 2.2 :.l::;:;~o;:i :~w~Rc·::n~h::-{3 

pupulntJon . .td. The 1-l.~~p:~:n.:c pri::.:n~ P'-1pu1~~tir)l1 al:~(~ }l;~d i:K~rt:b(;·t~ d!":l~~;a;~c:l:.!y--· 1'Y 4:~.':.~·:r. ~::r:ct; 

1990 .. lJ .(:tt p .. 2. t:t.!ing L(mj;; \V. Ja:·:~·:o\.:...::;ky~ C'on\-~f . .'fi.ot·h?I Pr"~;r:-uh~~i~;.n~S in :he (.-)Ji/~·~i SuN::.--.~. 

1990~ Bufc;~u (~fJt..:~t1r~- S~.:~;js1:\:::-.: 1992.~ p. ~6~ P~~ig-::. :\t.. H.w-ri::Dn :::nd .:\! kti L Bt;,_J,~. P~·iso~t~2rs i:~ 

:?On:\ Bt::·2a.u of Ju~~tke St:;;~;;~~.tcs. 2006~ p. X .. ~.Ja:.lo.n\".-·i,j:~ .. ;:l<.:c(~:·di:·}g h:~ ~h ... : :;tudY~ th;;,': 1:-:Ji~s c1pi~~1 

in~~~n:en~tit'in n~u.:· ,~f ~\!flc:n ,;\n,~:.rii::.a:·}~: )s S.b ~hn:l:'~ ~ho.:..~ r~jli.:'· (!f ··xh~lc.: .. s .. ;3n.d :J1c p(::r .. ::~~p~ra~ 
inc;JHXf'Htion f(t[(. n~:· H;:~p{H~:t'~ .. ~s 1;(';H·iy ~·hJubh: ( j .K) t~n~t:'::. (.b.-.~ n~~~ o.)t ~.;.,. h~L~~·~, hi.., p. 3. 

}\..CC(}nJing to t1~i::.. :;·:tJdy. Ne\.i: \~or~: :.s \\'t~l} z.ti~lV~ th~· n~~t:on:.d ~:v{~r~tgt;, Th(: ~t:can.-:er~t;j()a n:!:t'~ f~;r 
}\.fricat: .i\mcrict:H:r.; in Ne~.':.: ~{or:.( !~..; 9.4 ~jn~c·') th]3t ~~r ;;vhl:Gs h:ghe:-:;;. ~n th~~ c~)u::H~:·n (~Hd f~)r 

th~p<H~~k:.s 4.S linh~s ~bat ol· \\·li~:;;,:~; (·+th ~B cc.?'drn~-y) h!. p. 1 L 1~;. {):.h::::r ~~L:~t;,;.~~ 1,\.:~~hj:"t r.nd:m~ 

Po~;:.:.\~ :x::::.~· lr1ju:ry .::one nr(' nL·-;t;l higb!y dLs.pr(~p(~:=.~:(':na~~~: :--.;~''X .h~:·-::.:?y mh.i Cnn:~.tc.tl;,·:nt lL~ve :.b(~ 

~rd :md 4 th·t:' ~ngiF:.~~:t r.~n:.:.~~ 7:n ~1-:(~ cotr:·nry .. 

ur :·1~ore ~in-:·es h-lghr...:~ ~:h~:Hl \\'l:i~:(::;.\ i1r:d ~h~ 
or bhr.:k-.t<.)-.\\.'hd{' ~s::·:ne i~1C;n>.:·~~c;~tioB { L2 
h1ghc.q r;_~h:~;; ~n the:- ·~·l.ntrnry .. 

(>f Hi<::.p::mt~:-~~,-·..,..._h~tc ir~c~~r~>:.:nlti·.)n. {(_<( Lln~i:'S hl~;h-=.~r ~h~·:n ~,, .. hi~~:s 3n. -c~.)~1:)l~~~ti:<~~:t ~::nd .~.3 hi;;Jh~C 

than ·~-..-h~k:s t:1- NfL fd~ .:r.::~(:.. :!:!.~·o, T·t;.;~ "N::di•Jr:aJ (;;;.~:1,ef (f)r St~~~·:;. C~o-uns i h~·=v 

· :.:\v· .. v.-..,: .::1-(::;Ct)l~ht·K: .ot g.: \" .. :r._'.:c~xu Tr.~p3c~:·} ,-\·Q:3.;bp'> op~-c:-:~ !ndD(i)( ,-f:..; i: . ..;.~d Nf.:\. ~~rcib;,:':: )5. 2{r~.} 7) 

( 80- 9fV:\~ nf J.H;''Jpk~ ch:::1rged '"~··J ~h ·~~rin1c;; n.~~~i<):-~ '..Vide ~:f'(' :.::-nt·d:h:d ::(~ 3r:.d~g<?.~~t n~pr·:~:;t:n~atluD), T~;;;~n~ 

~:re :~ho 3n2ny doztT:$, p:.:.~rh;:t.p-:.; 1-:r_n·:drt:{~~~ nf oHt(~t 1~:cihties :r::i_.:~ud:r:;? :~.o~r~i~als: :nur:~iDg 

h·;)nlt:·:h ckk:·· .... ,.tl".¢ fJ(:~;jtli:·~; ~n:d p::::y,;,~}:i~~t:-~~~ f~1::.~Uitl•:.> in ~h..-:: SO u~i:::.::; xo1~-:.:. Th:.:"·~~; f~K:i,l;tit·~ tn.;?.y 

h~g·:.:~ high(·:-· p·2ft~~t:~;j~~:es of n1iD{}r3ty· ::-~nd :-o~;.,.-.jnr.,HJI~? ~:"~OP~J~~~:~3<x~::.~ ~~nd 1h:.;y Ci.:Tt~~inly· h.:~·~·'::.~ ;;~ 

d~:-;r~~'lJJI:.~n.lon{~te 1nBnb1.:r o:' pt:t~plc '.viH: dlsf~b::t;~:t~. 

ln :.~o0.7. Ne\''i" \"·.)~'k (:~~\ .. ~':rn:.w Ck~cwgc PaL:.ki LdH1:n~i.s:~[\)ned i~!tnv:::;· FJ·:.rvi::\ :::hajnn;~J::1 . .l::HJx ... s Lc~·: 
Vt .. lH. ~o pn .. :p~~r~· ;:;. r.;.;:por~ on ~:nlC!~g<~n<:y pr:;:p~:~..;.':{~n~;;:.,:; i:-} n:t1:i<:w: t-:) lndi~~a P<)iDL ··~H.:~v.~·(:h· ~.r_r 

E>ne?'::}.ency PYep ... ;p~~:.,:J~n:~-:.·.•; of' .. ~rt~as .. i.<:t:ia-. ;(l~'l U) Jn-::/iun Point and :1-Jd!.-.uh~?.:'. !I: JJJnts L~::~? \ViH 
f.\~8S-thj;~~::::s, 200:, ("'\V·~~1 Rcp{;~·t·{'J. The \ViH R{;.;1·nr; r-mnlyzt·:d t~·· ... ~lCHa~ion p;an:; fbr ~\rO 

t::l-HT'-.:~ctt(m;~l. 1~\c:ilit.~{:~. Sing Sing~ nnd \\:'c~.tch~.s .. :~r· Dep,wtrn~ml .:)f Correcr~~)ns. Th<" \V!:.t Heperr 
S'..tgg-::~ts ~bn~ lht~ ·~ni~~:d 0\:;:tt~ttH~.on pl~n1 ;~~ th~:s;:; ih~jl:it~(:'S ·::; to :-:...!K·iu~rutn .. pl;~Ct.\ ~tnd ~hen ~D 

e:v:J..:<Uie if d~cm<:cl c:pproprial<~. 

Tho:.~ \\;'ln. Repnn fotH1d :h;}t. Sj~·1g s:.~1g 3s a EB~lxinnt:'il Wl.d r:li.?d~t::~1 pti$0~1 ioC~i;~d in 
Vv\·>tcht~lt! ColEJty wJthiJ: 1h<:: lU mo.k EPZ. ll ~ugg,;;~;l~d c!E>i, imti~Jly ~F. kc:~-L. tho?. phm fin· Si(lg 
Si:.~g in ~.h;;.~: ;;.;.-.... ~~nt: ~:~f~1 radS~)tog~c;.:1~ ~:-v·r.:_~nt \V!.\"j :.n :-:.,':·:.t:h:.:~r~in~·pbo.'-: .. The t¢p·o~·i it:thc;::~t'~ th~lt ~Jn; ~·J;~·:..t 

$tep ~n ~= f;J~i.~!:·.1io.~i{·.a1. t:'\·{:n3 v~:otJ.k1 h~~ ~~~=· ~ ~~H:k---do">~Tl .., ... n~~~anH~i?. ri·ul pr:s.()fl(~t.~. \> • .-\):.l~d he 
n~J.;~.itk~d ~n u~~dr t.:~ !h;, Sing Sing h:Jd no rsHJi.atj.:)n n1-:...,.H31()ts. Tl~t:y 1.~~~~1 no lwz~n.d :"peed~.;; ~L~3rri:·}g 
fur it~ :-::~;~Jf. no~- '~'-":i~$ i;hcc·:~ t.:··::~~HiDg ~~b< . .'.iut t~1ttl~1·y· pn)~t~1.:t'£<)n plath. The repnr·-~ :rtdic~~:!cd th~~!. ~~ny 

dcci>ion. h< <~V;":(;U<!1.r:· v.·ov!d ht' m;;dc;- by the Swtoc~ cn~ug¢nCy !lh;mgemt'lll fJ{f\tt CSFMO"i c:mi 
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Appendix A 

,.~'d)Hl.d bt:: b~bt':.d npor: wh~1ht~ H :$ ri::;k~.tr ~0 rnov~) Jn.tn~h:::; ; i.JthtT th;:n 1('t S13)'' ~H r~l.i.h.>;.,~ .. \~/·l:~ 

H<TC>!i, ~~ 4.5.2 J, r 7 i .. 

fb::: \Vit) R~~pon .;:lsn r:::p~):~k-d u.p~.):.t ~h;.:: \\ .. -:.:·s:rc:~t::-H:r u~~-~~:tW.('·~1t (:f e.~o:T('(~t~~~ns :l~~~il·!ty 1:'1 

v~d.h~di:.• .. N)'. kJ\.';H':~:J i '/ rr:ii;.'-:> ~~-~,.rn {-k~ch:.mnr:. "fTI(' r('f~i)r~. indi.(:;;~~.t!d thm Hli: E~c..~:J:~y \'-'{Htki k:·~~=-:) 

f~f~1r: ~Yl.._r::: fr"<)n; \\/c:;tdt~:..:.~:r:r· C'otPlty, ~r::t.J ~h~·::~ d(~tid< upr~r: ~~ppropd;H.::" pr(~~;;>:~:\·:: a•:[~On:~, Tbc;·~· 

Gm1 ~~.h..::ih.~r-~rJ··p3ac\:.-: {~;r ~)nr...~ 1.\ .. t:d~:~ ~~nc~· v·,l:i,~:;: t~·k:y \'d)~.:~d 11(~r..:d L'l:i.)t~l fo(aJ nnd t;1~e~- Th-.::~(! \V::~s I~~~ 

f...·nniid;_,;r~c~: lh.H off-d~tty p~~ :;onad. ;,;'ft:.~ld ;.'t:p·:)r: E)r d~tty ~H tb~:: ~··,;:.:.~~r!" ".)f ;:1 

Rc:pcx-L ~~ 4.5 2 .. :;'.. p. 7 l. 

T~·~c \\:···Ju ft:.:pt:trt ~:b~J nmnd ~hm nn: r11.rndn·d~. ar:d poss.ibly ~h(~u~-::~tnd-:.:., (~:' :·isp::~ci~~l F~::c.~in1!i.:':; 

f~h:~t] N~cJ ~o P~m1 ft)r .t:n~c;-·~;(;n::::!~s :Ji ~nd1::n~ Po~nt" ·,"t-l!brn t-he i.C~ and SO--n'Jih-: -t.:~·n(:tgf.::·n{~y 

pl,Inn~H~~ ~(>"t:~~~:-:. Spi.:·ci~:J f;:>.r:iEr.i-t:~ ~n-.:.:: ;~f:.y 1~":.cii3tit't th~1t i1.:.)H~.<~.: pr.>~··4:i:n~otb ih.:::t {ji"'-"= (:i;J:t:;r ;1:;~rdcr h> 

\\.\dn1. h~::r;.k·: h:i .. *Fots:Tt .. o~ 3nor::; \Tiln-::-n~hk ro tlx· ht:~~hh >;~n~~r,.:t~ f::-on} expt-,:~ur~. J~tc..:l~,lde ~b:., 

1.:~~:-c .:..:;:,:3.H~r:"-. s{J:.·:.:-c)~s. t.~njv<;r~;~tics~ ::.:L~rh~o:~:.~;~:::d f~k~Fties .. 1:urs.i~1g ~!cm·)c~: :~.:~:.:..p;l;:t.~~- ::nd ~~:~:-~;;t:t:'l; 

~drt; nving r~~.:i~it.i{~:;. \V"it~ R12'p-:.rr~;- ~j?.. { .2:.2,2~ p. 23~L Cii\..::~:1 lhe h·.~~~Hh iDKt ~B·:)bih:y i~.;.;l.~f'S :n t}":C:."S·;~ 

:--.p~~-~~,J:3:. (;h~i~il:t·::.: c-:..~ar:oa:.~on fo:· ~h.~: df:~.:bl:.::·d p<)puL;\~on ::~ :;xtn::H;(·ly pn~k:Je~t:a::c, 

h1 ;.1ddi:.ion. f.;,) ll:t; ,;vjd('n~~i~ th>m th::: \Vi;t R.:.T~(}~t. tl:(·a-: i:; c·-...'tf}" n:~·::S()fl h~ b;;.'~tt:\'12 lba~ ptiS~X1 

('\:~l·.:~t·n~~~n \).IOUl•J b~ i2S.~~··:.:·:n,~:y pr~)btt·nt~tK' w d;•.:.~ t:v~:n'l nf ;~ t·;~d~t:dogk;;} -:~B~(::g.;,_:~:·(.Y ~~·:·:d kn.\ 

p:;,xit:·:. l·l;~;I<wicrlHy .. t.~t~~ tod~~Y: ~:nn.,··ic:.;;.~d {:rirn~nab 2rt:: ~r~::~:;'-:d ~~-~- pn{>dy ;$'" :n"..y '!..:bs:: o:)fpcopk: 
Jn -:XH ~,(H~·i::~ty .. ~n·:d t~H~n~ ts ijtd,.;_; r.;.;:~~~;~~n : .•. ). t}!~d-: (~Llr ~:..~t~l~..:.~y \V{)lthj n-~~1k(: pri';:O;~~~r:~ :3 pdD::·ity ~n 

th{~ t.::._.·.;~n~ of !·;~d1ok)~~i;.::n~ .C'{::;rn.. i.H t 1.<lt:·ua!.i~HL 

Th~ ~~\:pe;rif;t'K:(: roH ... ~-..vjnf'.. :l1C l(;_:;.rin:~ Hu.rri.;::~n:e in ; .... ~,~\\' \)rtt:~11B "2(}0.) :n·cn·::di:~· :--:,t~:rk t:\•'iCk~:L:~ \}£ 

\:..·hat tn~gl~11wppc:) [.n :h;.:·· t~\·t.::'t~. nf~~ :·:~diL:dog~·8~1: t'\:i.:'Bl~ .:H1 t~- .. ..-~~t.:n:n~t~~L. ('1 :_-:..,:~:n ~:; per~.>:,~iv(;.d SCi~n~. 
fnJ.n-; :r~.d;~;n. !·\)-iHL !n ..-fha;h:i~:H!i:·d <t': Ahi.HI:">".i: (),~!.;.\tn:~ l.'J'(.).rf-;h Prison(:'IS iu fhl..: .r.J· ... :.fk.::=- (:/}h~~·;··.i,_,,:.,ue 

j{a/i··.i~~t;t, ·~he .1\Jn:.:.~rjc;H}. c:vll Lib~n.3.:.-:·; Un1LH1':.; N~:;.iou:d P::;son P:Qjt":cL. :·c-pf,ri:t~d Oil \Vih\1 

.h~~pptDCd h) pnS<)!'W~'~ d:~r::ng {(atr1:::;1, (\tt(~rdln~. ~JJ ~~K' n:p.::)rr':-; r~(l.":~'i-l:ltl.'~' S't_!:~nnx:ry; 

J)uring lhl;! :--:ttWHL. ~H~d fi:w ~~·(CEl] da~ ... ~·~ ~hcn·.:~f:(:r. lhat:~;~tnd:-; .:}{ ~nen~ ".:o:r·nsne·:.1. itnd dt~]dr-c1~ 
\v·~~r::: ~:ttmndoned ~:: [()rl~-C~~LS Puns.h Pri;;<.~n (l)PP)l /\s ~~lood\~.:uk~r$ r: ... 1-s.:.:~ i~J ~~·:(: ()J?P 
hnjldi.n.gt;:- po· ... \.i";'f \:1;'.{:13 lc~·::.L ~~rid er::1it~ l·ndid~~~gs \:vc~i;,·: p~u.ngt~d i~Ho dm··.kr:l:.s:s, D~pnt~c:.·s i.t~fl 

H1eir pz-~~~:-:. \V.h()t~-?~tah:;. ~e;;~\~;ng iJ~~hj'nd pcb-tmerS: 3n f·:)~.kcd <'::.~H:;: ~fJPR~ ~umdi1!~!. ~u s..::·\~_,-.ag.c-­
t~dntcd .. ;v~:h.n up t< .. theit£ ~:·h¢.:;1:;,. {)'v;;.~r th~: ~-:t~; .. ;-:. j(.·\;\/ d::tys= ~),·:.th;.n:~ fond .. \\'~1:~:.r. (:c 
'l'"tl'!~Jk:tt~<>:t~ pri~ow:T$ f:l'w>K1:: ..,_.;.:irJd(-!'·.~·:; ln (~nkr to gt~{ ai:-- .. m~d e~~rv·ed hl~k~:: i;~ ~1:G J.::T . ., 
;vnU:-; in ;:n :::!lhtt ~.;; g~~~ :·\~ ~.;:;ft.;ly. S;.n11(' p6sot~c·:-s it·~~ln it'~n ih~ \\·at:.:"'r~ \Vh;Jc ~}!her~ tnndc 
t;[gr:$ ~)f ':;:.'~ f~r-:.? t:u hed. $htc:ts anJ p~~;.'r.::.;·:·~ nf ckrthi.r:~~ ::~r ~tSg.na! ~<r r~.scuc:rs.. (}net· fn:"':2'd (:~nn· .. 
the b~!ild~ng~: pr~:::.:.f.-rncrs ~\.-·{~rl! hns~~d ~o ~-l~·.:~h·-in!g. f~~t:::i1i·:;·~ :!!Tttmd th~ ;-:..~::~te. V'_,·hc~-t\. i:'(H' 
so!r;': .... GOl:tEti(m;; i~n;y· got \-\'<.}rs.,;; . . -"\.~. li1:t: E;;~.y~l }{nn~ C(>tr.::ct;;.,rr:t~J Cc.:nc~--- :thou::.:::nd~; {,);· 
{)Pf~ :::~.·act~<.~~~:: :.;p-:.;:n.( s.<:Yt:r.a~ d:~:{s; t)1; ;~ Jargc ou.td:Ji)~- ~~(·ld. \~~+:..:r(· pri~ .. on.:.:.~r~(W':--prj~){):·K:t 

\:;o::.:.:HtT v.-as. rwi.llXtnt and "'-.Yt"'nt un::::l:::.::ckcd by .:}Oirt'ct;~1n;~; c{t~l~~f'>. Ft·o~n tt:(:'TC: ~;:-Hi~;,;r~e.r:; 

\.\'(:nt r.n L"}:;~w:r f~~cE~t~i,._~:;. \:o.·h,:r;;;~ :snn1e \V:.;.'r{: snbjt~!<.<~ ·~o sy'~y~~:·n:ntic ;~i:abt: at1d ~·::K1~dly 

r:}(•~i...,·-~tt~·d n:'s;l lil:·:--. by pdson gu~~rJs. 
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hi ~::nq~< .--.,v:.•.'\V.:::du . .:)rg/prjs.:)!':..-..;~.)ndl~.:~O·n~;/~.6·4l4pt:t(~(1(k.O$-O(r h~~l~~: <.n~::sr:;::j N·:Yi/t"t1~hcr ::: .. \ 
20r.r.;\ 

!.)r~(o;·tH.:.'::::(h::-~y th(~r'~ i:; J10 tc::tS.:):·~ ~G ::xp.:>:.::~ dE~-.; ~;t~~1~;i,;>.p,:(::·"}i;~;~. \.l,.'(nd·~.~ 1~t: .;:H:y ~-~etr:;.~r k.1f tht~ !\.;.:·~:: of 

~lh)t~~.~rnd:-; i)f ;n:i~Oril~ ~·:JK~ kl·~,._,·~Jn:C"(~H3{' pt:.t:~ph:· ~n d:~:. de~:<~~D:; ~>fp~-3~;Dl1$ \l.·i~11~H SO ;r:: lt"·; :Jt: ~=-~d~::.~r: 

!J,Jfn:. ~:h~l~)'· o:· d~~ iH~J'!'l~!bth~ pC·Opi:.:.~ v.,:[~~-: f.h:;ah:!i.t:~::'"~ i;l lh;:; JJ~::tH)' sp:,;cl.a~ t1~.c~}i~io:~:! in lb~ r:::g]o.)r: 
lniJ:~ht r:O~ h~r.;;~ EHK:h be~t·;~r ,:\J ~ho:: '1.'\;T)' :c~~:;i:. lh~ f-";1~~1: $1.tppk·rn...,;n.:;~~ iJS :::h\<tt:~·d. ~~o:-::~;.dt::t· ~he 

i.:l:-~J't-i .... :{:; l:po~~ ~~1.;:~(: ~:o~ncn:.lr:iti,:s 

,., EB,·in.num·nta! ,illMio~ •:!Jn<:<•rns n~!ating to pn>dudi<Jn ~md lml~·krm st<il'agc• 
uf lndi<'n Poi11t"~ Fud. '''twdally upon :'\illli'lil' Anu:dcan populatillu~. 

Tfti:-.: is r.h~~·1.:S$Cd ~:-:_ ~?,r:J.:a~·=-~r tk~l:~il tx:h~iN [n (Jc(:lt'\\'~Ht';,'\; :.:.rtrfH'-1-:~1::.~.: ;:~:.:l~l~~r:g ~d ~h·.:: 

ut·~~:·~iln~·~ h:C: ~::~·.._·.h~. 

\·!. TIH: Final SupplNn<?ntal Envinmmeut:l! lmpo.t<.'t St;tt!;Uhofli :\lu~t ol.dil.n~.\ tlw 
lmp:lcts on t.h>; l)i~ahiN!llni! lmtitutinrm!i.lN! I'O]Hti:Hi<>n> in lh~ Region. 

'fh·2 nrts Hnd th<.; ~ .... ~R(' Stt.i.jT''s DSE.l~ CO!~~pk~.\:.'·~;· i.gXKl·rc :.he pok:-:~1:.;;,] in~:p;3cts t:pon 1ix: 
:..:i.~ni{:c:~nt pr-~r!$];,;:.ion c,r d~~::~hi~::d ,1:Jd jn.sht::l1~~~!)~3!iz::.~ti itk~:-..:~d:..l.::tl:-; :1fi~~-c·(:;d b>· !h\:.' jndi;3n. P<~.Ji.nt 

r:.:·1l\>;.msi::-1g pn:c.._':.:>.::"dtng~ T!t\:' n::h:..·t~t~~::r:~; ~'~~ lJ~di~:r: F\)i;1t plHt>.:~ ins~~"tnt:c·t;idu:cd 1:-~d3"·ithml;; 
j;(;.,~·b·d~ng -chddn.:::. --~~Diot:; mKi ·,:-,;_~;en~~!:-,(~~ rlsk .. 

\\'[thin ~;n ~nil:.:~ of htdi;n} f\~•;r:~ ~h~re ~:r:.:: nt1n-:l:·:-o'lh hf~~piti3b, re'3~dtmH:~ rd:.cib.dlmti1?n ctt:~cis~ 
~~5si:;~JX~ tn· nt:r~;ing b)~li•~S~ ~n~d Nt.~'<" ·y,:xk S::ntc ()f}~ct: o·( ~~.-k··~~t.~} H~·~d:th f~:.c~htit::s . 
. A~C(H·d~ng ~~) ~he· N~~'N ~,{<)r! ... - :St~H·8 J)ep~~~tn.-a:·t;~ of H..:;Bl~h ("0{)H"}, tJ~t:n.::· an .. : J 6 h.o~pit;~h :~1 

\\:'c;:Jchz:;.t:::~ :~r:tl ~1 to;.;J] of ~0 in the n.n:n~.i::.~s in::\~~\::.·· :((~rk s~:~~h~ \v~tb;n JO ~nl~~~ of .indS~n P~)!~tr.. 

Th\.~ D()H ~!:-.t~ ·t5 t::u:·s~ng h·.)J'::'W:S iH \V~:~;tf;l~t'~;n:'r ('q:.:n:ry ~"tk:t:H.~ ;·H:d ~~ lJJt':} Cl:" J·~l7 ~1or::.::~~g ht'3X)CS 

i;1 t·J:~' 'xwr;Uf~:--. 3r·{ ~e\\" -1·'~)fk St::.1e 'A:~thit' 50 rnik:s iihhaH .Poh1t ~~~ dcfin(:d by F.rne::gy i.n the ER 
F3g:. 2--4. [n ~ttd:Uor~~ the D<)H. E;:;.t~ 2·5 ~:du:it car:;; f~~ ... ~3hti.~s in V\-~c:S·t:d·t;;~~H~T Cot~nt.v cn:d ~~ -tc."lt~·:~ nf 
J ~6 ~n the c::•m1~~~s • .. v.dbin 50 n~ik·~ ;,~[' !J.Hjl~1n Pl)i:nt Th<:.rt· ::r~~ L~ :.::u~c n:·;~~)tal hc::dth tn.;:~}Hl(~r:t 

{Jcjl.i:3e:-:; ii~lt~i by(· tbc ~C.\V "~{ork Stmc ()i:::h·i;: \)~ f\:h,'ntn: H(.~a]tb '.-\·ttf<i:·: . .10 rnih.~~ ofhHliH:; Po3nt. 

The: om,~c .:)f Rc:ll Propc·r;y s,~rvi'~''' tb~;l fo: XlOf, rdbu the: pr,::;t~m:c~ or <>ne hos;)it<\l (Ht!d<;t>D 

V:liky Hmpiul in thl~ T<>W:l of Coti:badt .1vbnor- '-'<":til 635 t:~.·d~} mod d k;lsc ni.nc: rdir,cmttE 
!;;,;·;~d<;n:::c:~ OJ n~;<,;\ng iw:ne~ withi;; lO miles <.)!'th" H' h:::i;ity. !n c<t!di<l(!P. Ht:kr< Hny,;;, }-!<x>pit:;J 
h: a n::h~~t~3hw:.it)fi [;_~.,:3tity \'r:~h 155 b.cd~ th~H :n~ms 8pec:al nt~.t:d:; p~Hie:~ts. lnc [n;J:~.n.g ~jK)St": .._,.,..ho 
h~1v~: ~~uH(t(~d ttJH~ncHic ~x:;3r:. and spinal -.~onJ i.n_;:£~;·i:::.:s. FinntJy. i}k~ ~~~~v~· 'l'od-; StH~..:: Vci:c~·~m:;= 
Ho:rn;;,~ ~tt i.'\·h;r~t!·-ryje "vvith 252 l):;,!.d~~ ~::1 }<)C~t~~d ~~pproxin":.~~tcly J ~nllt:.s 1~·on1 h~d;~~n Point. 

()tl:t::- ins~.in:~icH:d; i~~<)JH:.i.(:$ <~i:fC!'tt~·d by th~ ri;'il<:cr~;;;.ing (::.f -lndi~n: P~.)Sn·( iP.c1ndc B?ythl:dak: 
{]J;Id~<;n ·, Hc1,;p;l:ll ".,.,;] Bmk" Rdd;ilit:>.tim1 Ct"mcr. !·lly:.hcdak C:hiidn.:·;l':; Ho~pi%1, ~'< h<Y~piul 

::-:p:::-ciabzing 3n trt~;._3.trw.:·::.t ff.~r COH~a rl:c,;v~--ry t.r~wn:a:3c br;~ia ~:ljUt)' ~md other f{)rn:.:s <)f 

r~JJab1~j:_;:~t;·:>n ~:-0•Hn1~:nt ~w:s- ~~:2, b<x'b k~c~~t~;d w:t~~i1~ :~H n:flt's J~·GJX: b~.dl::B Po3nt Bnrk~ 

Rd~:lbilibli<>n C<·:1lt'i wi:.h .! 50 bN<s i:; 24 mil<l.<. rmm lndwr; .!'owl :1:-:d 1rt•a;> p::lit.•nt;; wilb !1;-a:l-: 
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Appendix A 

o:: :-.p3r:_:~:. ~:~)rd 3J1jury. 3lC1Jrnl.o.~_k::~t en:~ditlon:~, knt~f~ ::.Jr l~ip repht(-'t'~D'8nt:-:. a~Jd nrnpL~{r::·ioc·:s. The;S~) 

~~h~ 1:aH ;;; f(:·~.~· ~;·~un-rJp~::"~ of ~1h~ f:~c1l31~~~~ th;_::t :~:·~.:·· :.::.ff:~e~.r~d by !hi.;· fct:•2\:·~ .. al ni'hH:h~Hi Poi.n(·:: hcen~~::s. 

Tht~ DSEJS f1ik·d 1{' ct~D~;;;.k:r t h'~ ;r: ;:1ny 1:rnr:~(;bil1:. p{..:opk: v . .-~th d3:;;.J:h:li~.:.~~~<;· ~::·}d o~h~r 

~n~.t~~ul~'"~~1~·d~t:i:'d trldi\··:d~ml::. i::1 spec~~~~ ·b::.:ihtii:.:'~~ l11 :·fH:' r(:::~:o~·: wh<..':- .,.,,,;ldd b(~ ::rdv~r::-.c.ly ~~n~x:~it::d by 
tht~ ~\~n~\~--~;1 t:cf H::-: :pdi~HI P~lin~ l:C·2r~s~~~~-- At rh~· -...·c:·y k:-as~. th;:_~ F~J=~·d s~.:j.1pk·r:t~~~·::;i!. LlS ~ho~dd 
en=h=-<:.L:!· ~h-:: ir:.1p;~\~h u~x1:: tb::~.(~ dl~.abkd ;~nd ::·JS:l::;u~iot·:::~·:z.::::d p·.Jpubi:(~n:;. 

vii. Th., Hn;l! SHjlpkmcutal. lmpad St>~temN1i :V!u~t ;\ddr~s~ lht' 1mp>~e·t mi 
Emp!oymrnt l~u· flw El'<Junmk ,!u~tk~ (\Himmniti~8 IBl<l ita~ Ltm-h!c~_mt~· 

I'BpEililtiOil~. 

/d~b-:)U~::b tJ:;.:· l)SEJ.S prc;~:i~h::~.; ;nJnn:wh::•·E r~l~-HI:tJ~. h> ~l·:(~ rwn~~t£K'r ,Jf ~~n1ph~yc~s ,:r-=-·~p~O),··r:i:~ 
~~i ~ndi;;Jq Po~~E: dK OSEiS fm~~. ~'-1 i:":d..::qu;:~tr:.;:;..· ::md ;;._::{~Jn.tS(Jy ~~ckk·z::;:s thi2 irnp;:;.e~ (:lf !"t"':~i:e\.v~n:;~ ~P~·; 

~fe(·;~~.;;·•;J (n·: EJ (·('Ht~n":ttE1)ti~;s ~~nd ~<)'V· ~Hi~·onx·~ p(:tf>td:atj..:)n\. b1 ;;3C!: 1h:; fJSE'l$ n:!'[~ :o prv~vid~~ J 

b~G~3k.d~!.._~ .. ~~ (:f ~1'-; (';r:pkly{:t·:~· r.:~~~J: ;3.:-::d l~connn:i . .;:: (\)rnpo:siti~Jn ":'0 ::1-:~lt t.h.e n}n 1n~p::~ct nf U"'"f; 
b.:~;:'b!.!' n .. :r~:::\~-.::~~:; ~~m1 b.:.~ ~r~;-;:;:::,$.;.~d. Jr: ~ldd;,~;,::~n,. ~h-8 J)SE~S ~i.;ils t(> pt{}~·~;.k: d:·(t;3. ::c:b~~r:~~: to ~l 

;..'IJBJp;;J:·i~.(;~-H l~( ::h~~ nln:·~bc;.·· ·Jf jobts that v.:r.~rdd h,.: g;~i:.t~~d or k·~~ by 1B•~:n-tb:~r--; cf~h:; LJ co:nrn~lr:iT~/ 
~md lo~:.:~:w:·nn·}(: poptd::ti(~t:~ ir: ~h dbt.:u::.:-,lol~ <d fo,Jq~ .. \c:.iu.q .::'-..i~{.~t·n;H[vc:;. ! .. ;fpr:.::ov::~r .. ~.::s 

d~~(:tiS.-.;:::d :H Scc~im: D bc.~:o:.L th~:·l)SLJ.~ ::~~i~.'; ~<> ,;..·t•nsktcf "\.,Vin;l ~obr ~u·:d ~.~~her rt~~h!<.:..-::blc~ i{)~-;T!.S 

(.\{ l:'!"'iC)?):- ::~~) \'~<~bJC: '\,i."[}3ch k;_;.J;; [(> ;~n :i~~J;.{f::..'i.:::r':t ::J;'{d i:~~·~lY'f~ph.::.; a~;sf:~;;SrfH;'n,L of ;j-:~' t~E3p~~!):'H1~;n; 
('·pp-or~:~::··:i:;:(::-:, for ~ho:.~ FJ c-onn-=.·HJ.ni~i;.:;:; and ltr\\···;Br.:.)fP\:" pnp1.:1n:::on\ if~11·~~ ·:--.;(1 A,;:t:(ID /~d~~nw:.i\"(; :·~ 

chos~t~, 

Jn ~he DSE~S: :....:RC '-:.L::i:.:.:'~ th::1~ l.h~~ f~~t.:~3~ty ~a~pt(}:.,::; ;~·15:~ ::~n·lp~;,~y-::.c.~ .. l.~n.{~:(rtnn~~.tt'";Y: [~h~tOllgh 

tho;?. \iRC S!7:ff do·~:-; ;)h)vjtk' ~: h:·e:lk.dtr~\·n ..:;f th~-: C(lHH1i.Ut:itk·:-; tb<~t crnrr1oyee.~ r~·:~.3~~-e i.:n ;h.:::y' do 
.r:U~ pro ... , ide u·s \\·i~h ;~ hl'"C';:tl.:.dnvyn: the p~rG:::nWgt~ o:: ~:·n~p~·:Jyets ~hm ::u··:.~ ~'t rmr~ o.;f"EJ :..·:o,:ernn~trn:.t;~~;; 

<)r 1()'\;,.:. ~~ic~.~n:.:,; porml::•~ion:3. :'\~ ~tH.:h~ ~1!<.~ DSFlS ~.to::::; not ~·~,h:-qn~~1dy ~l~$C:;s; ~he irnpw::t <-)n tb~ EJ 
C·:>rHmua~hc:~ :.Jr ln"""·=<~<".<):J:~· popnl:l~!m;. R-::,;:Jrdks'. it i·; :::k"l'' th:n ov::-r lb:: ;;<JUt:<': of 
tk.'l":,tr:Hr::i~:si(~rt3ng •.)f h1(E;m p·o1[H n'~::Hy {)f th<:-::;,;;. 1 >255 j:ob:~ \:voa[.J b::: lo":'.~: 1.h~tt how·(:\ .. -:~r ~:, no~ the 
t'nd of':·!-!\:' ·";,~.ory /\~ ·:Ja:a:~;·d ~r: ~he [{{ ~h,~ <:L::c:r1.c;t:;- gdn~:·at·.~d by H-" '.VCHJkt ne•:.:·d t1) he.~ rep~::ct~d ... 
<lOd w~ ~~~.H."r ~ha~ 1;io~ing hxhan PiJin: tl.·nn:d r:.::~tiin~' \.::n::;:~~n· cx'tr::.:.~·n·:3tloJ~ aDd r:"Hk~t:;t1~.:_o,.; 
n1casur~·s~ aud ~: t l::~1:-;t ~cHnt~ rt"pbc:.f:i'H(':.tt pc•\:..:e-~~, Th:{.~ g~:sJ~.:,~r~:ttfr.n~ of ~dt'~:tri~:h::l ~j·on-:. ot:-:::;r 
$;;.)t~rc.:.~·~~ r::; 1..\'e·H {1$ ~:~or~.s~~r~..:a~ior; :::nd l?ft~cit':1~t:y r:1-e:k;Drt:t:, v.-ou;d bR\'C ~in in)JXl;:t on ~h~:: 

c~~viro·;:n:cn~ and on tho:::. [J C-t.."H11~nu:·li::ie:i nnd ~~.)\v .. jn~·-p~n~;. pt;pu~;;~ti<;n, Cle~~rly~ rn~rr1~'t· job~ ...... ·-o~J1d 
bt~ ,::re:~(td thro~~f!h incr:;:.:~~-ng c"L~le:.nJh\'t:: g.(~ner:s~~~m: ~Hld ii·tHn t'fA~s.~·t·v·:n:~on at:d effk;~~ncy 
nx~:·::-:.tn·e:.; --h!..:.~;ly m;~n:y n;Dr~ ~ha:1 ,~,..-t)U[rJ ~1t~ k~:;~ ~~.t: eln:~!n;~~ tt:i~i:~n Po:nt. AEy· :.:..~n;.•.i;-·nn.:·::1o::~·nt;3:. 

3r=:tp(iLL rtvk~\ ... ~· :)hcqJ:.k! .::d{ir~~~~- ~h{::~{:· 3rnp;~·;.,'-lB \)n d1~ toc~d n~;n<~61y a.n.d l~)\V·ln.c.:onx~ pr~puhn.km:i . 

. :\.~. d;'-;f:~J'~st:d i~1 ~e-cdnn D ht~~1o\~'-, ~h:: elec~rici.~y gen(·r~:1cd hy lP cnn bt· pfi~et \vhi~ t~-:H~r~~-Y 
Gtf:it.:l~~-:h~)' ~:n·d ;;.,~{)5J~~e~··.··~\t;·:):.1. ~:nd \\··hh ~dtc:--na1~r..:~ ~nn-:-e.;:·~~~ of c:·n.:.:":rgy -:.:w.J: ;:ts ;·{~Hd~ ~o[;..tr ~HHj oth~~~­
fonTJ.S (~f rcncwabk zH•:rgy_ . .._,.:h1\~h th{~ DSEJ.S bjis ;{) ;:dcqutHel;' ::r~s{~:;·~ Tht~n~ ~~~ :3rnpJe prnof 
~h~d ~\'-'.it.eh·~ng rn rc1~e\~;~~bk :iut3rttf. o;· r~1t~rgy ::.n:.:tes joh~ :B:-::d ~~t.;)ngth~l~~ a iQ(;:d t.-;~;~o;.K!Irny. 

Tli'(~r:::~:.)r~~. the ;:.;-t.i·····\.:.:t:f)i: /\h~:n~:niv~ i&; li.kc1·~: to .:.;r~~=t~ rnorc joh~ jbr the' EJ .;_~·JrnB)~Jni~y and t.h¢ 
lO\\·-;mc<mK: i)np1.rbti<m thc1r: ~*~ ;;u:rem!y i~lll~ld HI JP. 
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A:·:t incrC;lS.·=~ ~n vjnd gcnc:~-~~l:P!l h.-::-:. b.;;:Gn l~ro.;d;:J to •.x~=~~~~ t1~~·w job:;. Th·.;: E~)::op-cs3r~ \.V~J~d Et:~::·rgy 
A:-.~(H.~i-.:Lior: ~:}tln-:_:3.tes ~~ltH !\;· ¢Ye!"y ~~,-·1<-~g.:-.'y·;,:~n. :..i-f i~1~talk:·d \~· l:·H~ (::lp:::.::.:i:.y 60 ~-·•:-:::;f:-n·--'Y·::?~:r~3 {if 

.;;r:~:pi.<JYii~<:.~l~: a:'(; r.:·r.;~·at·.~d A3Tt::.~·llC::.::J~ \V::tti. Er:c:·;;y A·3St)'~:a.d!H1 t.''/\ \-VEi\ .. ). 
tur~ :.: ::\~·:\)):\At~~::.~~iJ;-::~r,g:tn~}.:~::;;:J::; ::.:t~tt~~ 5:'_1:'~:~r ~-:'.'?.n L\~:Y.J:nr ' R c:p j, n ... ~ ~ n g [ p . :.J } : ~ s ~ }\-'l \\' i~ ~\-'.: ~ h '.-\' i nd 
~_;·r.r~::,;.:_ th~T(J{:n-:;:. (·:·r.:nt·::. L~.<~<:},K.(} ptT~ ... )n~ycn:-2-, ::-:J {~r:-sp:-i:-yrn~;n:. J.n ;~ddi~:(".!:. G~nr~~H;y h;1s :.'~-~~:~l-:.:·d 

'250~(;~-~o }.>b::.. b·~- ~..:-~irti~~~~ h~ v~-,:iw:~ (l!:,;~rgy. '· :\~}U!-:tnf..(JJAl.~~~~~ \~i:TOL by l~~~c \·loni:.; ~:.wj ~\'.!d,;r~~ 
~v.--;::.~1: .. .!un(: 27~ 2~~08, Cr':.~~t~ Britain 1:-:-: .1i;n1:1g a~ ~;:~swih::'::g "?~~)}(! ~~-ntd~K:~ ~)Vt'; :he· i:<:.::>:"t [_:} y~:·.at..; 
n1:d t~...-.p~·;(::s iO L:·c;}~{: ; 60,{:1(~0 gn::(:r: l'f~H~~~ ,_tob·~ :;:'~ :1 rt::--:.l~h t~f the:;~:.:: :t:t~!:~llht:on:-:,. !:.} Tl~:~: 

Rcr:::.;\i..·abk: E~!tJ_~.y t'·\di()'' Pn~}e·Cl '.::-.;t3n::at•:!:d tb;~: 3f n·l;: U.S i:.t:..:n:;~-~l:~ ... ;v~r:d captlt:3ly by' ~~ ~i~tii.:'")­

tht~ C:HT(':~1t k\.·o,;.':}: ] 50.000 rnanu;';~tH~ring J<'h~; <.:;.:rc!ultl :.)-::~ {~n:-J:i!.cd. :\ \V !-:.A:­
J~:;g::.:.-:··:\~--~~-_':-":.:: ~ ~~~·:?-;~ ~ ~~rgLGJ.~L\\._\~_t_ ~~-~~n!:'~l~-~>: .. J5.1 r~_;};-

By p:n~uisJ~~: ~;:~ C!:~~n;.o..: pn~:·cy u1Hing :·o~- h:~~r:.:·::i.SCd us.;:: tJ rcn·::::,:.:(thle ;;.~r:(;:·f?Y~ F\;n_n$-yl•.:-;:n::~~ }~~ts 

b<:n'=·r:~c;~d ~ ... y .. :te:?.t·l:·;g ; ~1)00 nJ.a;n~ftH::.nt";.nt~ ji)h$ ~~:nd :) 1 0PJ}00.000.()0 :!·1 i;.l\·t::s.tn;.e~~t~. inl.(1 th-:~ 

;;~:~t::: ·:-:. \:':.:.:or:osny. s·fJ:~hf:'nent ~y' Kulhi~:e·i:1 AJc(~'h:!y. (:f' Pmn;_-;Th:.)ni(:. i):r.:n!'r":'H"f:!.r£:n! (:'.r 
r·n~;:roninenral t':"·~!~:·~:f?(::~. '"Rc\··ic;v of th::: r:r:a::~iai Stn:ctm·(~ {;f R.~:nev~:ab!'?. E~~::rgy Soun:~.s.~~ 

H~~~n·jng H~:t~J;'t: d:o;:- St:b(;lJn:.~n?.H::;:~~ ('~! (o·n::\t:.":.'\-':nf:..~:·L. Credit~ Etlo;.'::rgy· .~:;:;·d R<:.~'~e;~n:}: r:d~ th:;.: 
C·-~nlH1:iH.;.:·-:.:· \)::'1. Agri'-·u;~~~r<:\ J:-lc~u~,::: ot' n.~~pn:·~~:::nt::::t:•\'('L; l Hib c·Hngr~~~~-:-~ F3r~t S·:~sir~n~ \tn·d~ 7. 
100?. :S;..~riH~ Nc~. 1.10~03. Tht: $HlU .. 00H.000 in :HV·~~:~n~·:cnt·~ i:~tt.rJ lhr: ~:,:~(1:-~i~nry· ~Jf'~h.(~ .~:Jl'h~ ~:; f~H 

~~n~~~h::·· ~l::m d:at 3n\:c::;n:d by En;~rgy i:.11.~1 :he~ ~n~H; ~:~f ~·~<"\\' Y~·!·:\ .. 

An ;!i·~~r:;::~~-.:: i:.1 i:"~~;;.~r~!-Y g{;--i~t~r~ned b;.' :; .. )~::~J h~;~; ~tbo:) :.K~:;.~1: ·c:h~~\<.:'J~ :~> h~c-:.'c:·:.;:.;~· cn·qd<)y1n-t~r:t 

:\r.~:nrding. ~-IJ l!x: Rr·n~·:\Vttbk· [~;~.:.~;·~:::\· Po:ir.y Pr·:)j~".-~l. c~~.:b ~-icgH'\~..-;~:;1 1FHt:- i.Jf ::-:l.:thir c:Sp::~l·it)-' (:r·..:-:,:~<8:; 
(19.::-.~.:~n ::::1.,~:·:: h<)~ns o~ -~~{~ pe::~~oiJ y ... :;_tr:S of bb1::.r'. 

b.nn:/{.w_\\\~:·:H~rp,~;1}.'f~/.:}.U}.'~~~:-:,:·\~~~[ic.-:.1Jtirill!.t~~d .. /\J:~().i\.._I.L~/\~~---gt:<:PrH' Th(· }Oh:-: cr·~~.:-:t~d 
~r:eh:dB fhr ~..~k~:·k:~~l~ pr,;-)l,.:i;'~~::.in;;~ H(~r;.: 1-:Jnc ~nl{i,_,::~;, bc:·lth ,~,,.·prk ~n~d ·~~.n;c:~nra~ ~~\-()rk~ jobs. 
u~,H;d~)'' pe;~rfon·n::.-d by a;\.~rn1~i;':rs ·OI' ~n~ EJ .;,x~n~Jl~wni:)-' or k~\V~·it':!.'.>:t-r::H:' popu.h~tiPn. Sn-rH:~ of ~h~~ j(lbS 
"·1:pn:d b::: ~P/,~;labh.~ ;3J: ~~ln:~:d)·· ~:·swb:i~h;;.d t~lr~inc:;:;~.:.·~~ thi~t c.1r1 ~upply d~~: con3]X>H~nt:; f.~>f 

~-~:n-c;.._··~~bk: ..;.7nc:·gy. ~r:di~-i:tL :·ho:.:·H~ .:l1n~~~dy ex~~~ 73 ~1c;ns tn ~.\\.~·_.:_._·.ht~~tt·:r a:1d }9~ :o~<li Cit::~1~ i~1 ~t 50 
n~,~l:2' r::d~u:; th;·:1 <u--::: LlBl<·l1t!y ~~tt; ... _.(: ;r: ~1-:c: ~r:dH·;~:d:~l :~t~t:tDn: th~t \~/~!uld ·~:Jrrply ~h::.~ {'On:pon-l:Db 

l~~Jr ~r;l·~·~:-~:.~{~rt pn.:t-dt:.c--::it:m of -;ol~~f cntrgy, 

(1ert~1;~:~y p:·nv:de·s. a gn:tH (:x.:unph:: of ~he p(-..tt":'-:·n.~al of l~sc -ot' s·;)i~a c:::~:::rgy. ~n: {}::.rn:~:ny the~-r~ nr~ 

c~H-:-·entt::.; 4S Jitl-0 _jt)bS ~n ~he =~o~m· ~ndn:s.~ry ::~nd th1~- r~.anJher ~~ ·~:::-; .. pcc~.t:d ~o dot:bk: ~n ~h~:~ !"1\:'X.t 5 
y.:a;$ ':r1d rc-~<:il )00.0()0 hy .W2H. Clon(ty GcnnMlY Uniikdy Hm·::pot t<w Sohr Puwcr, Rcc:let:;. 
Ju1y JO. 2007. l_Wv/\l_\-;,~g_\l.t~~~-S-'Jr!'iar:i<"f.t~-·c:lr;l[!iL<J:I __ )_!:\l._:;,J3;i_'J}~i,)_~~lQ~\l?~9 

' ~\ ;:';:~::;'~~}~'~~ .. ~~~~~;~~; ;:;; '\';':~~ .'~~~';'~~;[)~','''\!,;~~~:';' c~',~;~~~~~~:~ ·:~': !~;;_~_;_;,~;;_;,,;;~ ~:)J.:~;:;;~,;_l_?•J tJ<;c\):!Jf ], l--
h.;:~:·Hw~k/ ·'\,~({y-·F<'j(~ <tJ H~.:,, r: [~ ; f· --;.9l 6-\~~ •)··~··}plc .-tu-.::dt' •vj1h:J) ~n r·-rt: .. :..~ I):=- H> }\$ ;;n(~b~ :.he 

.•.": .. :.::-.... :-: .. :,, _·,:, •'- .. ~:' '-. __ ..._,_:·. :· ~ ·':···· : ....... J· ... 't.·:--: ~·"·I;.' -·_ • •. ' ·'-'·: •·'- . '• ' ' 
popu.la;:on .:)~ I..R~nn;_~ny :·:; .20'::-·;; !:":rgt;r thm"J t{:ln:.K! H~ t!k~ ,)0 ;n:!i..:';f.; s.urro:.n:d:.nf~ iF~ ;ux1 n ""'··~~n:d n.~ 
t~.xpe.;__'t:.:~d fh;H !he nutnbe.:- ofjob:, cr¢~~~cd ~n (1trcD~~ny ~VOll~~i hG about '?..O"·~'i, 3no:--:::· than tJ;e rnnnb::.::r 
ofjo~~s t.btl: ;.,~·qu:d b~ ~r~:.;H~~d S~) ~Hjl:::s su~·roundi;1g h~d~~~s1 Point j_;;." . 50/H~(f j~~·b:;. [\..-cr~ lf :th;;.~ 
n:i:.n'fJbc~r ~>f}:)~);~.; :::1.:.'~q<.xf ~n c:.~;nrt:H·(y "<;\:,,::-re JO 1.in3es g:>:.a~·~:r ~hm·t '-Vou:d lx: (::;.:..;:;_~:~~d hf·rt-: 1Jx~ H{Hnh.~:!' 
f)f jobs .. ~t·c;H::-d <.~\)l.t1d :;:.:tt b(: ~~i:·prc·.dnt{H\:.'3;· 5ft00 }ob:~. 
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Appendix A 

r:.;Hi;;'.)/~lb-h: ·~-~P~:rc·~,~ f~f en.~~rgy :;:Kh ;~~~ ~N~nd ~n~d ~;~)~<H in :tht: SO g;ile!\ sn.~·-:-oanding lr:.d~~m Pol:~t 

\Yould ::-tSlih in ~nc.:n~~~:;t>:b f;;: ;;.~;r}pl(J~(iH(~~H ='i?nd;:r ~o 1h~~~;~ ~~:.~Ui.nt.~d ~:bfJ\·{~. h \\·Uu~d ;!bo be 

r::.::qJo~~J;.".h;·t3 1hat t?~c J·:J ::::(\B1nltE~!t!c~ ~~~:d l(y .. ,·~H;Con:i_: p{>l:ntlsniu::"J .,x·otlld b:;~·!t~rH ij·(~i.1~ the·::;:.: ~H:·~~· 

jobs. hl f:·:(;~ ·~f.:'\'t'i ... d o:·;;ar:l;.:;lor:s Jrc· a;r(·~K1y y~:o:kiBg v .. :i:·~! FJ m1-:..! :o<;~ .... :.r:L~)r:H.~ ~:~;n.Htn~~ti£1CS to 
p:O·\:~d·:: th·~~r::-1 \v~H: nc.:..-:,~;;:-.: :.() j\)b~. in t}H:· n.m\.:·;·,.:;;:.bl·.; cn .. ~rg)' ir~du-~;t:y. !;: Du.:.o:.+tf:~.·:' C\~~rn~y. 

Ck~~o:f~) .. ah:r ~:... {Br:·cn:ti.y 1.\:•.)fkjng \V:tl: EJ C.:.)n;qun~~tji~:S. ;~nd ;ov .. :~-h~~~·or:t~· p~.>~n:I~~tlon;; t~~ hdr1 t!n:s-~:: 

g-~o\:p~ t:-~;::~;1:t~r; t•:~ ~~re·cn. joh:-~ in ~[}\:: rcnc\.~:<~bk~ c.·~l·:::~·Jr·::- 2-;nd ; .. :lc~:':'"} :f~(J: ;:n.dlb~!."~:-~:-s.. i:: w:lditi~;n~ 

:;,.,;v~;r.:l·i (~th~)r (;[ g::~rd:.:~lhon::-: ~n th~~ Br.;.yrt>: ('3.1.~~·11 ::.:s Su~r~::l:~i~bh~ S·.n.:tl; Br .. ;r:.:.-: ~:nd (~r,;(:n \Vo• k·.:.r 
Cot..~pc.:-:~:.~i-~.•·:~:~_~; :·,re ·~yc•fkit~g 'WJ~h E.l l'P~r~1H::;u·:nk:~ IH1~i k);,.s;.·~-~:1(0n:(; popl~httions to pH)\:·irJ.:~ d:t~~~ 

gr(:-ups \3,,:jth the ~.::,:ini~~}g (~nd t(Enp(··tl31\:e: ;~c:~-~~n~.i~g:c ;o aD-:.)\1.' t~~~.:·r.n ~.o bc:~t~n:. fro:l~ UK~ :i~h't<~~~~;o;:d 

5·Jb op..:.~n~~!_g:~ j()~ -:·h~~ ~=.n• ... :-.. t::-~g l"(:~H:'\V;:~hie :;:nt:."r~J' ·~nd .;:.]e;l:i: :~~\:h ~l:dtJs1rf:.:..~:;_ 

Cb1dy. ~~i'-'' a[:·;)y(: di<;;; ~Aw·,,,~ r.hal th' NRC S:,;f:' ·.l:d '"''i flilly ~~l(i <;r.kq\hldy n~s<::;;: (':' t!1t' 

~:r:p;~{:~. ~)fth·;; ;"\;o :\ct1oJ~ Alk~rn~:~l,·~. lh,~ F~1:~-d ~i~!ppkn"!::r:ttd E~.S :1~u·:;t :H..~d!(::;:-; ~h~: ::~np:t·~·n"l(:'flt 

i:r:.p~~ct 'JC :f1r.:.~ EJ -L·IJH1rnur::i:j~·-; ;:nd h:v~.-·~in.;.::cnt>:: p.;.)pul;::t:.~•D;; i:HHl pfO\·itk~ ;~~n(JJ't~ ~h~):lJng_h ~rt~d 

<r:.::~Ur&it: u;;scS~B3·Cnt :J~~U! ft)U~lo.·: !f! ~h:;. r;S f. ~S;. 

viii. 'l h<:> rill&! Suppl~nwnt;1l Envir<mn~o~rlhll lmp:l<:>t !')j·atHwmt iV!nst Addn;ss the 
EBYin>nm<ollhll Jnsth:<! Cml<:<:Tm Rd:uiug tn ~'rodm:tion ;md Umg 'E:nn St<l!'a(!l~ of 
l.ndian !'oint's ftld, ~~pn:i:oH~ upm1 :\:ltlve ,·\.lnt'rir*m l'opul;;tit>n:\. 

·rht: UL"lS ~::nd t}K· r··~RC S~:~f('~ lJSE!S (Tho:·· t\;:::iw;• Fw:f C;.:c!·:.: -· r:~ ::: c:on~p:c:h"';y il~r:l~t·c 

~he poH:··m.:::d in::~X:(.t~-:. upnn LJ l,:.nrn~cH1~1~tk;! t3\~:n }:k~i.:y~l:.:; t~np;:lGt~ un th·:: pr.r~dul::.-t~n~~ qs;;;; .;:rh~ 

:;~dragt.: ot· t'~~d~(J<~(;~;'.-c i~:eL -=~:>p~~.:l~t~·f::{· .;\:;H.h'~:- ..\.n3,;:.rt~c~JtJ p~l)p;c_, \)/he- ~-~r:.:; ~h:;propur~~o~x1h.:.Jy 

:n;ptv..:~t:::ci hy ·m:n~:·31;r :md 31-::;::::~uf:~t . .:-~ur:; of l~.~K·!ca;· f~!t[ ~:w.:; UJrgr:~t··cl ;i) :1ton~ ~l{{~~')l\'f:. ~~n!onnb <;.)f' 

rad3(~~~<~ti\·~~Y- H~..:-:;n::;z~ tb~~ Cd.=Js did :·!ct :::s.:;..:_::-~s ~his iop;,~: thr: ~ ... ;}(_(' St;::} uni~! p:rT!o\·'id~~ (~~! 

a<~c~~r:11c :;:_nd ;;~\ic<::.Ja~..:.~ :~s:-:\:~;$rn:r:n: .. 

D-:..~rnw·:d i(:r nw.:lt·~~tr ft~~d (n~n-~ :he l:~dLn~ Point p~~~a;\ co1::.ri~~tfk~o:. td;,x;:;:~b i.h~.-:. ~h~-a\·"Y irnpad of 
r-'1a:i.31g~ inantn·~~ch.H't: :1~1d ~:f.Or5jfp.:; o:' :··~tdio~K~i\·c ~t:~:~er~a};; ;,)n ~h;~~ve An:(:"fi-(.(:tn ~x~nHf1un~lit~-:>. 

c_·;·::"l~r··,v,::cr'') ·:~\}n:::-tn~:S ;thO~H the ~~Bp~1ct\ of :h1;· .r~n<.::~·J~~r flJct cyd..:~ 1.n~ N~~t.~.\·C /'dJl\:~rk:;~n 

{.X>Htrnt<:1l:;i;'"'-; .;~rt': :..~r~g-:;~r~d;:· cxpt.c:;,:;c:<.d 1n :~ ::~~~k b;. .. Prof:::::.~~:."!'t' f(~w.l Cin).s:-;:-:n;tn:. prescr:.h~d k'J. ~!;;:.,~ 

hmluk of' ,\;.n,~ri.cc;r: !nd:.::m A:.·:.' .. Snnt:l [-\:, Neve !l:[nic:<) (Nuv<::-,·~b,·;· Z9, 20\li_i)(Republi~:ltd :n 
.:va.ti}~·:r: ;V~§l:;on-s· ;..Hi-r:-l rlu .. : :·'V~~{.:/eor (:r(:h·~ 
:~up· //ix·~-...-·,Y .c. h~H-:.lh~h ~~j __ (n£.·1·~~~~~j \,.'t" Na~j 0~ ~~;ar:dfbe N\k~ ~(::1rCyr: }-3_hun) [:.tn~f(:s;~~r (i~·o~-srnar; n~.)f ilLed 

out d1c $lgt;ifii...·an1 i~l-:p::~:is of1h::.:.-: ~1iK~h .... ;~:.- fu~l ..::ycb: 0~1 N<Hh··t; l\;r:.c-r;l'D:i:1 pnpuJ;~d:nns: 

"N~1:;v<:.~ .:\~-!"J(~ti·~~.::n:;; El·~,j :::~t!~g_~·:"':tOU'; p..:~~Jpl~~ hYHl": m·(l~Jnd !h:.:~ V·.-'{H'l.d l:~~V·-5 been. (~Spt"!Ct~dly 

h:ud-.h~1 by u.i:::HiurH rP.t:1)ng ;;n':l~ ,;~t:l:t:f ;j~;pcci:$ ·:)f' tbc so--.c~~l.h:~d nuck~r::.r i~tr!l ~:-y-..::lc .. ,. [ 
no~,_;·d duH \Vith 1),S. .\i;.~:...':~<:~nr Rl.o:gt:hdor.r C..:~r.n.rni.~-~i[,:)n: ;~pp::vv;;--:1~ Sc9u.ny:1!J F:w.; 
Cn~·por~:~i(~r: d~l~hen:tdy \~b;~r~.n~1s ')~l~ S 1ni~li(~tl gallnr:s annna~{y oC ir~ r<~{{j(><~ctiv.c J..t.'aste 
<~~.a l1qukl ~t~riil:z.er :i ~:.aU:--:. ·-~-;~ffi.n::t~t..' The -co!Dp;~.::-~y ::;~~};:;~.h.;;,~ f{:;tdi::D~~r~ ~;~ud ;3lso t:~-t·s it oH 
~ 0.,000 SD:TO:..Hld.iHg c1(;ti.:·.~~ 1,d~{~r~: f:;Etk: gn~x·:: ;Hld \vh:::r·.: hay 2~nd :::t•rn arc gt"(}\\~t1 f1)r ~~~{~d." 
... i <..J:.:Tnk~ ~~hnu~ ~t:;er~:k:\vit:g LaHct:" l·.lugJ~es~ d1n~c~or of N~Hh't /\.H:·.:.rir~u::-; f~n· a Clem~ 
.E;rvinxun,~r:~ ii~ Ta.k:qu.d1~ C)k;;~hot:~;~~ and in :;p~aklng of ~\.nn1sucd c;H1.e:.:.-r:-;" ~~nd b.i.::~h 

tk~:::.fb jhH'!.~ ···get: ... ~~:c nfLl{i~tiiJBl 1 ) in "!"tt~' ;:u--:.~·,: .. Hugl·:,,;:-:: ~~?.~d: '!H·~; preny $ad b~~b;r.;.~::; born 
i.\.it1tnH! c·ye='. ~vi~:h hn1ir: 1 c:~at(~r· . ..;.)~ \1·hldl3U.:: is (:bo t:orr.; ~5.efdnthXL Sa~d l·J:.tgh<:.::.~ 11 \V\:.' 
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1 

l~·;:n~d H Din~~ k:gg~:d ft(~g, a h''{?-ht{~ded fi;;h Hl~(.~ ;5 Cour-k:gged ..:J;jds.en.;·l ... /\~ :(x th;; h~;;t 

*'t~~ge -.~f tht: .r~n~~lc:,:: {ut·l o:..:y·ck~ S("ttn·~":~H)"I}.: :-;ufcg_~Jarding nu.;..:~~r·.r \",..~~~; . .:: t~:Jdk:':~ly f::-:. \Viw::ma3 
LaDuk..:.~. ~m C1_1iln)/c (\\'b.; n~r: :.~)r \."~f:t! p:·o;.;·:;lde·~H nf di~! r...:.s. ~n l_(t96 ~~nd 2000 on ~~-H~ 

Ctn~c~~ P:..:~ny ~~rkt:i). · .. v1hJ [jy::;:3 ath~ 1.vn::k:..: on tl::.:' \.Vh3t;; L:.::.:::J~ :r--~;Hi~.~n I;-:~ ;\·Hrmt:so~~~-. h~~;; 

~;G~i..::. ~~Thi~ gr:~d.:.:·:-;,l n~i·n;.·~~ tn ~h~; nw.:~·-~:lr t~~u~bflsbnt:t:::J.l iw.\:;;_~ be:;~' ·::t>.:Sr.d·}i;~~:~ f;)r ::;.:~ c::·J;;;,)\·~~r 

d~r~ nxtd J.nd ~bn":(p j ~ ~}n tl:J: b1<U<H; :·;:.:~;crv~ltic?~l.'' S<...trfF: 60 ln(~~m: conJnn::·~Jril:~r hw;c ['t.;:~..:~n 
1 'dir:.::c:l~/ t::rgt:h;d h:,· th'=' nnL:~·2.}J' p{:l\\'{;.:r t~~t:.tb~:s}:.H:~~nr· tc· f.)-:.~ ": .. ··~·,:;tc~ durnp.s .. n.(~~c·~ :h-e~ 

\A·'a:.h~r:gion -b~i-~~i:'d Nu.cJ;.:·.rH· ht~Prrl-;~.ttl.sn =.~nd j{t:.~tJnn.:t: :)('f\':cc. fd 

\Vi;} [<'.~:pn.l h) ~h~.~ L'~~\·:.rl:}:Jn.'::;;.;1":U:! Jus!.i~~~ in·~p<v::.r ·:>f ;:r~:~nuE:ch.:: in;; r:lH.'~\:::.:::r i~t-:.:!._ f)r. Rob-.;.;~ 

1-hdbrd. p~ck·ss~>1 or soclok)~r· ... ::·,~ Cb-6~ A.l.kn:::: L ni'{(~r~~~1Y mhl on.::: ~~f the [;~;_;d:r~J~ nu:.hori~=~~:-., :~l 

~t-:~: .n:niu~1 :~r:~g;~nl~J~f:: {~Hv.:ro.~-...u:t::D1~1~ .hr-;:::cc_, r;r_)ic~:. 

(~r:~$ . .;.:·(>P~:-; ;;:>.)l:p.f. :~n~ nu:.k:r:g ::.l~f(' tJ-1:1~: go .... '::-:r:nfl':t~:-~1 ~~.go::nc~cs dn the: ~·igh~ tbi;~~- (>n \··b~y 

L. E~j9J. :3f~,:r 183g~H yt:a;~ of l:tig~~1:(~tL ('i::·:;:.:::n.". ·'\t~::;:n.'3l Nuc-it~~~r Tr:~:~;~ ~!:· C/\NT <,;.:r.n: ;:~ 

t~:i\:nra~)~>C coun d:.:·ci~i-lH~ 3h:~n~ ~h:i:: Nu,.:kt.lL Regt;hH()f)' c~)r.qn~;:::,·~.lon _,\r.r~m.:.c Sh:~lY ~~:ld 

Li~,:r:_s:~1F fJcwn~. Th:.:~ T.hr-:.:·1.>j1H.lg::.~ p~~(H.~; :..:un·Ju.dc:·d ~}ut = 1 f~Kt~d bla~ pb_y:.;.x~ ;3 rnl-:.~ i.r: ~h~: 

~·;deGUo::) p:-oct~<: ~1:·:d dcniz~rJ ~~ pcr:1:1i~ (r'(~H1 L.ouS:~];n-:.;:: St:rv!c~~; ~ .. > hu~id ~= 

ur;~:ni:.R!'l c-m-ichHh~:·n p~;r:~~ 331 th¢ ~-l~idd[e:: ~)f For~~; ·Gn.)\··~;: ~~n.d C~:-:!-UT Sprlngs. L•,)t.:.hi<~liE-~-- ... 

;· .. :-.-o bbc:X· c•.~rw~n:nh.ic::. :h;J.~ d;~~:.:~ b~~ck 't•J d~·;: 1 ~60\ .:~nd ~9l 0~ r>.:.~:-;;p(~et:-..:~:.ly. Th~~ dr:-t.~;:;i·:);·( 

-:.:..:·~~=; l=r·h..:~k~ 1.n1 ,tjpp-:_:~1! ;,)~·: ::\pri·: ~·:. : <.J9g tE.··n·/i'D~1tH-:?nlul.h.··s.rfc(·: ,)'t.("fth:gies _/.~)?' (.'>·t~)ri.•z~? 

f:f~:·u/J}~~ · n.n:i Su.>:air:c :!J/t:· ("oi;W~~~·.~:.:i..-ie.~· l~H:p~::: ~~-.:;,v-.,,:·. 1;:;.-..:.,. :·ncJ .. :-~.~r edt::~ I ;f .. '\:frbt:~ 1~~~-d.!:.~!n} 

Envirm!mc·:H::J Ju;;~i•>c (:Ol1C~m': r;::qu;r:c: tlwt the Fia:!! Surpkn·:,(·r:;::! JJS <lddr.::s~ !iK~ ilr:pn ;:>f 

ho~.~· k:di;~:1 Poin: \ViH tJb~~~~n J~tK~kar fud mtd dk-::p~;:;:: r:d~ JIUd·G·m· ;'l:'~~s~:.::r Jn :~ n.ta.l~ncr tb~r~ i~ 
... '. .. ;n:-:.:::.t(;!Jt. \v·h.:.~ tlo:{: ~l~~:;dt}: of N~~t!Yc Arncri>...:.an (:~),tiJr:tH~i'H~:f~ . 

. IV. The Final SuNlkm.;~lttll 1-~nY~rtiiHHI!HI;!IImrmct Sn1temcut :vlu~t Th:M(•nghly ,\tldns~ 
Entrgy Conscrvalion and Effidl·ncy, th<.: t:.~c nf ,·\!t~nl<l.!iYt' S!11Jn~cs of En~q::.1·, E>fl<?<'i<lll.v 
i.h<: {]se of Rli'n<:wa.blc Snunt:S of ElH'I}!J, and C<1mhinat.iM1S of Allc.>i·inlt.ivcs .. 

The: NRC S!8T~ iYSEJS h:ii,:. !o !diy m1d ::reco.n·;;;c~y :t":itss N~w Yo~k StM;;·';, ,,J.:i\jty :u gtc;nc:·ak 
ib i~:{t~r!~Y f'rotn ~Ync·.s·:::bk sources vf ;;_~l1,~rgy su·eh ~b '~·v~n-d,. ~~~}!.3.f~ k~ .. ~;nthetTnal ~~Hd b;~,yrnas~.~ th::; 
in1p:;:.r.t or: f'fK· er.1v3n·,fnn:.:":nt l)( ~~<·n~r•rting ckt"triciry fh_:;n n.-~1c~.,.·.:;bi:t: ~nurr~"':S~ tl3() iu~p•:tct of 
-=~31-:..'!rgy ~'![~i:;:~ep.;.·y ar:(! {.:·on~~a~rv:·:~.:.o:1~ or~ t1·::;:. ir:.cp.a~:t .Jf' ~~ Ccq:lhia~P~lOP: nf .:\l.tcrn;;~-~ .. ;-.. .. ,:.:~. J.r: fact_. 
;3f~h·.)nr;~h ~t p1·,;vidcs ::: dl;:t~~i1td •:!(::;t-:ript!Gn uf t:n;·:I~ n~ltnnd g:::.s and nuch?~\r ::~~ ~l~~<:.~rn<~tj·,.-(~==-~ ;)SF.':S 
co;r:pk:.:.:~~y di~tiJ:Js~~(~1 the -...~l;!b:.h1';/ of tcnc~.vd~k: {::-~t'r :~:y, er \)f i:.'ncrJ-:1::- (:fUcitl1~Y a~K1 ~,);·~scr-..,·GhP:l 
fi;·· ~-:. (\:•;nbi;3a~:on. of A~t~T!mli:\.·(~:-\, t:r::d {[:jh ~n discus:; hO'N '.h::=sc optiofl~ ;;::.~~ jn:t-:"":gt3.~ p~:rB cd:·N~\>.:' 

York St<tt~~-~ en.trg)·' ibt~.~.;·c bt~t ~~H~ :;;}$-..) curre.n::ly U$.ed throDghnnt ~h~ \">/Cn·ld. 

/t.... :;n;;'i:lUl?~.i.)lc t~nt::rgy postfnti<) o{ t:n-::.rg)• d1~(:H~~1CY ~:tn.•J m1 :.tn;.~y t;)f rcncw;3bl--.;~ (~obn·. -:xBnd. 
ge; .... c.">tb-entn;) ~~ d:·~~ att~::;n<~~i"\·c to ~tk~ nu.ch::::n· ~:n;,.\·~;r pn}dtK·ed by :.hb ~ncrt.a.~~ii3g)y f~~!bng ~a.i:;l!t~·. 
CtJ~·r~;.H~Y~ tht~r~3 ~:\ Jj ($\Vs t)f i~1sudk~d ..:~tpnc·:~y ~fJ g-r:.;~;;.~r~:h:· r.":I..:~cl.r;,;_:jty fronJ r-ene\V.:~b:~·8 ~;c;.~;:rc:::s 

aod i31 20(f? rz~nc\'·:·abk~ tn~'rg_:.: :K'{'I:iu1·:te!~ fC.-....r ~~ve~~ ·;~r~~0 C·f aD B<.~V~t' t.:ap:?.c:ty fn"S~a·::~~t~n:b 1:'1 :b~ 
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Appendix A 

t) . S. ht~ J."_:_ :\~:.":;l~·.::: J.: g gr~~: ~·: =-~:~~~~~~):::. ~~ o·v _:nl}:ili . .J~~F.:~~-i~-~J.f~/::;::: r.s ...... -;.i ~1 ~~~ J:_;.J-;.~k:. _.f}_~~ J.l 9~ = ~?f-:lf. f n.') ~~),::nh~n-~ ~) f 
·i:·i~~-.a:.;tnk~nJre :r::td :t:~;n.~ !~ll:i.::J3n;~bl.t.:·. h):~.:,;i}-.;bcl f::~·t~ ·;:;uurCc') oC f:k~-crr~..::nl gc-nt~nrtioJ1 by 2{;L3 and 
f~n· dt:.; 20 y::~H~ tb:;rz~~:,f~~-:- ·-x~U h:;.: ~~~tb:;tl3n.~i;~L Tbts-~ n·n_l$l h.:~ ri!:~~~b~:-·· c~~i~H;;~h.':(~ a~~:.! 1.;~\·:::.ht.;:tcd ~B 

i~1'' h;;::i Suppic:ltlnlt;d LIS. 

S~g~:.dfl'~m~l:·.:, !1H:' p-::y,,~·{:'J ~~..:·r~:~~r.t:i{·{i h}· {p ~~h!: b<~ r<:pt~~c:;d by ;{::·:~:;\\';jhh~ ::.<.,lH~· .... ~~- ~:.ll..~h :3s -~~·:d:::r ;;~:)d 

\V3r:.d 011 ~hf.;3r .:>~:r...'n. Ttk: t~:e;·gy ~~:nr::·tl::::tl ~~-drn l.P t~~H ht: ~·\':pL3c:ed by· el(:Ct!lC~ty gz~:1,:r.;~~-':.~d ~.)y 

..,..,.·i.r;~~- (,;(··~1n·;n:·c~n ot· G;ectric-~[y fn>~i1: \V'~!:d ~~. il~~ f~~~.tt~.:· gro'..v~r:g ')f:un::~~ o:· cn:::;:lY g.::·n;;)f{~~i(:·n a:hi 
<:ncfgy i;,';.:.p.cn~ b-cth.~"v,~ ~~:~~~ \Ylnd c;·w:~rgy \Y~[; p1~~y ~~ n-:.:~JOt J'()h;· l~~ ~ .. \·{)rld i.:.'n{~rgy pr.n·l~~-:-hn~ ,:::--: v;c 
r~h~\'t~ h:1o tbc fl5h.H .. ~. B::rry. L.r:~ux:::n ~·'Lluke Er:.":~rg):- !'nt·.:.~~{ h:. \V!r:d Po-..:..=:;~r~" T1n:' Ch~1:·:.u!~-::· 

(Jh~::~r-....·e~'. J:Jn~·! ~7 .. 20UX. Fit::d f.iL tn .=:dd~~i<m~ en:::-r.~y CXJX'r!:~. p~·\.·d·iL:! :: :~~n -(i)hi' ;~~c:·t.a~;::~ in 
w-.)rld i~·::;.t:::~tr.:.~~t v.-i:·~d c::pac~ty ~~~)' :!020. f):·.::;:'d~wn .. K(~hh "\V;!H.1 'Doin_g \Vr::ll but nc~ \1t./:thou~ 

I·{BnEc:f' :·:·J.m-:, the Str·;t~1i:-}~:h1<:~ J:~·:r..·(~:'-..t~n(~r:i.:~~ Sp~.~c!:d H.·:~p{)n_ B;Js:.i:~:;s:; ~~::.d Lnv:r;..:ninl~nt· S·::ri~~:-:. 

Th'~ .\us:.tra::;~(~l. Jun.i:~ 2~:. 2{~-::}S. The- ;ndu~;~r::.~· :~ ~ro1.;..·~~·:2~ ;.;niekly· a':\ '.:dun.H·k-:.; {:!"CHEh.t th·c \~/{xki 
pu~.h ~0 i'tKrC~:St~ nlei:· in\~nirc·d v·;ind :::apc-t~i~y, r~i {~Ed Glr.~b~l~ \Vind EJ:-;·r~~y (~(~llBC~l P:.~:;:S~ 

.Rct(·asc ··~Gtob:1": \V~nd LrJtTgy ~{;~rk:::.b (.',J~ltin:.~~: !t) Bo::··n1 .. 2006 .:\no1h{~l" Re· ... ·()rd \" cnt' .. 

H u>··:; l:~:e:-:~:-~c~ nn: ;~ot rtnt~\;. .. ~:d, ~~H.: t:n.;..~rgy ~t ~-~l~m=~=·~:·:t~s Cl!'i ~;i.:· [_~fi.~·~:. h~,.- r-t!n~;.v,·;~bk 

~~OlH"C:::":S by 10 L~!' ln.J<:~.;._~t\ f_)[:'i·11'!}fjfk ~o:h~~Hdy f'~n-::r;J~:~~;) 2{~·'~·:·! of i h o.:~k-:-,~t:-3,~i:y Cr0~".\'1 n.·l:tf.i.. 

T~1<~ t._: :~. i~ ~~l:~n in.ct·c;b~~~~:~ ~:~ ~E::mlk·d v~·ir;d c~1p~~ci;)·. Sin:...·:;.~ .~ou.:~_ u ~- i:·buH.(~d ',si::d (:~~p{H:l~y 
]~;:~::. tt\)~\·t: _2((:~:: ~: y::.~~:.;:. ln 1f:(1~(, .. ~:=;·~:;,of JH t~(·v~· ch~~H:tl:.y ~~i.:'t:.;:~r:Hi;.~r~ r..~t.:'\·<~lt:.pe:-d .i):. th·2 t:.s. \:.·n~ 

to~1·;· ;.;.,•1:.1d Lir.u~:;. ln ~()(f/. ~n:;t1~.:~.:""d \~.:tnd pzn:.. .. {;:r c.:~p:;:c1~y i.r::.:·r~.::.;:;~·:d :1()-t~ .. r.~ UFH·~ j;}! !)ii:.ro:.1 "'·~:~. 

i.nv·~:~.:-;:d jn n~:~v p1~a::::~. Ihbc;k~dct~oL n;H ··.[;h.~rg~: D·~·p;;:~r~:r:~-:']'")3 Si.'(•k-:-:. 10 B-0('$-t V•/ind tf!i.:'-rg::~··L·.-. 

J~J-~· .. S.h;rt~~:.-~g ___ ~:·h~-~~:-~.,. J1H;i.:' .'30, ;oG~~. Th~; U.S. Dcp~~rhw.:·n~ .. )~ Enc:rgy (DfH~i rJ.n.~-tLc::-:: ~~~::(1 th\:. 
indti~tl')' \\·iU gt.:)\\' tht(~~~gh !h<.~ _y·;;u:·· 1025 8::~por/ hy t./n.i/cd ShHfS (;=~)"t·ernn:~~,(.rt /!(:f:<::~i,;fahi/.i!_!' 

{()A(~} 1-:".r {fit·: Ra··1/un.g (),~·n·~·:'VTo.t.i;,.: :~.f: ... ?;:r/~{:r. (·onin?itl.cc ON ··1sh·C~~/t.'.,Te, ;V:'1fl"ii{O!J' 1 Of.•d F<n;;.:.:.·.ri·:.\:, 

u.s. s·{.'f?{ffe ~~ne:{;;.~\. .. •c:bir.:· Fr:(;f;~~:-; "~ .. v;nd PO\li.;·(:r~:; C.:):l..tnbt~lWtH ti.) Ek~trlc p,-y .. ~.r:r (i~;·t.l-;;,r'~~t~.;);."1 ~~nd 

!:npao::t ·.Jr: l-';;m;.'' alld !br:ll (\murw:H:;;:-s"' GACHl·l~7:'1.:, SqJL 1004 Of!ic:c:, I'· :>. 

Th1: l)SF~·s ::~b-:.) Ljit~ t.o t"DHy ::nd ;~<;Cun;tcty ~8$..:~:-;.s !'!;i;_~ eqn:-:.:.'nt r~:n:.:~ntJa~ f~·)r th·.~ BSt:;· Df S<);~u 
'::D~rgy ~u (t:t.·e~ (;On~un:cr t:h:.rn:::.n.d~ ;~-:-r t;nBr~~y ;.:utd tl~t: ~:l~\··iromr:.cnta; i;np::~~l of UK' \.!::i·t~ .;::f so tar. 
ri.rsL. E=nt.:::rt~Y $1":5!:(:::> ~h::tt :-;oL:r p~Y·,,.~·~~r is HOt;) ~...-~;~bk ·Op~jon f(H' ih:; g.cnefahon of r.:.~n<.~rgy. Sokn· 
Y{:ld~~1!iot~ t·~ !h.~· n~o~~ ;~bttt:d:n~t :·t!~OH~(:c.:.": f(\r lh..._: g_~~n~nH.lr~n of ~:Jr: ... lTri<-ity. In :~:~-ct <m...::l1 y.;,.~nr th~ 

.E£;rt1: rtc::iv..;:~;-:. 3:':0,0tH\UOO ·Tt~raw;l:,t hoHts of ~~~rlri~· ~a·d~~~t.;\)~1, {)n ~Jg:· qH1er h~wd .. Ur:~.n1nr:.~ 

snppl i cs :;~r( l:~~Lh.~b mo~ ... ~ ibni ~-':.~d \~·:th crrd y ~ ':;oo .. oon T-:~n~\VHtl h~)ttr:; G.f u· 1m: ~tl\n 1.3 5 r::u:;:;_~·r!inf~ 
on rh.~~ pl.a:,1~~l Prc~t~..;s.:;t)r Rich;:::-:.~ Pt:·:·t .. l., SUN)·· /·db::~.n_y. 

JJ.nt~: .. :l.\~:_\~:~:.::;:~~\· ... ~·~~JJ.~1:n~!;1_;;::~n:·:_:Jih1:::~i:.~n:~:t.:pJ ;t:~e_L~~Jl"?g. C t4i·~~ nHy. ::,.;,) t:::r po ..,~. '-~~- ::?~.<~n0n~t fo~1 i:;. ~ ... -~Hh3c 
~ind ls;, tbt~d rhr·:)u.gh.::n.:~ ;J1c f.).S. {H~d t~H:' .,-.....·osld~ ~l-:(;1::-:.t .n·ot~~bl:y ~n Ck:-!Tnany_~ :::. t~·~ll~try th:.:\1 hi's n1.;,Y:--e 
ctottdy d~~y~ th.::;:1 :~1\:;. lypi.:.:;~1 f~Jr N•;:.~\).· Yo;k in :~: ye.ar·. :: 

;: l: .t.~~ ~-;~~imHW~~ th~~t C•:n111my h:~~ d;.~:_;(l·.; it~ ·;ky ·Jurit~-~ t.v . .-·~><hiHis ,.)fi~t d~~yligh[. h•.mr:-:.. :\ 
<.X!'r:':lp~::-Lwm l.~rn(;~rHt": ;l':':d ·:--..\:sv \\~it ('3~Y ~-h~n N.;.~\:..: Yi)rt... c:t·:y is C;~~pabh:· nf fJHKhH.:ipg ! .5 k\\-•'"h 

:i(;~lt~i·.:.:: n:s-:.::l{:!~ :·:·:()~·...: :.]:~cq·; Bi:t'lm ~:;: ... -:~r--,.;~:bh:.· '-'f g~~tl;:.~r;lt::1~;. vn~~ H3{::~·nt"d P£:f•.:.'l~ J\ :n~._~;··e N,:'-i;l .. ~\; _f"ftO.(!'J;l.• 
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Th~~ C~1y ofN-::·1.v Yc)~k ha:~ ~he p(H;;.~i~~i;_:.d to gt~nc:·;~~:.::: ~bn.~.t to t;')Dr 1iak.~~ ~no·t~ cl::cH·~d:.y \;!,··i~1·: :;·.J~a.;: 

~~ton~:.~ thiH3 :5 l;u;Tert~ly gt:r:l;r;:t.~t.tt by lnd3~1~:: }\)it1L . ..t'\~~..:ord!rJ.ft lt) {h~:. City ot· Nl:'~v !(or] .. ~ P~~~~·.;\··e: 

\VC:b:sl~c "N:..:v .. · 'l::~)!'k Ci:y :s r~·:::.pnhk· (r( f;!.(~:.H:t;~hr:g f"l'OlD 6~0PG ~A\V tf.) {'\"'Cf l5,nno \.'JVf. 

tl1 p_:L:\r~~:.:~\_,_;}J:.~~-- tD.\"~·~t'3§J.G L'l ~~- ~u~ Yr:~;_() ~~ f-Lh1n.1.l/~~ .1!.~-~-~-:-~ n~; rgx:_._.I~~JJ.:~: ~~< ~~ ~~ h;:~ih.UDt ·{ ·.t~ i ;; ~t).~.<:rt.K>n ~ -s 
M.lpp·:,)::-:;,:d h)· i~ -:stt:dy by th~~ CUN\~ (.t'1~~\.~r i~··~· Sl:sc~:in.~;bl-::: EJ:.r:-rgy .lt -::.·;::hn1:S~c:; ~h:H N(-~N ~{()~-k 

Cl:y" :'! r<~~r.::·~Bid fC·t" S<.)bt c:::-11::r~ry ~~ -~.(~1th.?\\'h~~r~: bt;~V .. ·'·:~-83": {~.non ~HKl ~.(li)iJ;n\l./_ S-0~~1:· ::;x:d rl~:t~ Cdy 
by ;_>..:'ibon Ri~~;h:·:-~(HL. L::~n~ Etc.~n~<:)l\, T(~n; l'vb~rp:_t~ hf!d r:-~3. C;b1~\ R~:.:·n~\v;;:_bk~ EntT~Y fth_:u:-;. 
S~::p;)(Ji.::. 2007. 

s(~t';~.)JHi o.n~y 0.7)·~-·~:: nf N-sYY Y;.~rk St.a:~(~·::-. f;.:~Dd i·j <.~~~~;dd~ ~JJ gc·ntn!re ~~u of ~h(:.~ .:.~l":(:rgy rK'e~.k.~{t f~}r 

N \:~"-" Y ( ~rk .St~~ ~<.~ ~ .: nfn ~o ln r ~""n t; :-~~y. ~~_t-~p ~·::/~:YY~'Y.~ ... ~;:.)'J.~": :~~~~ ~~n;_.;.~}~~~l~-~~---~~:~h~ {J?.~"J.~:.~?::~.QEZjj_,-;J;~: ~~~tt:~:~-~ :~-:. 
;)gJ.~.?t:.n.£)~:~·-):~~~J~~·.iDQ?_.ES~f T}J\:'r·t~ aH~ ;::l:::o :~.:ud-l~-:~t Hw.t s·:-:.o-..x ~h~;.~ S:)~ar -.~~~n f.t~~ gen~~t~~~('d C~·o::m:. {~D 
!"l::~p· o( J.Jr·t:tldy ~s:~~i:~g :;~n;c~t:re:..: s.t:C~j ~~:S huil'-Eng~ ;~r::d p.:t:"ki:::g :~rc:as. lo (i1Ct nrcord::n:~~ t{J 

P:·oj::.~:-i-3(~;- Pl;n.~--~. the 9~?J ~u:rcs or p<HJdn~g l·Ot::t (~tl: ,•.,ci;l::Sl th~~ ·)0 !"~1~k~ dL~~ snn{;unrJ l:)di:.H"j 
f\.~~n.(: t~:t.3.1d i~l;cn; . .::·dL::·{:.~·.~: -b-e w-;.;:,·J ~n pb.:::t: ~=~~4/ \:1\V :.r'!J.\; tbr.:~ \:.,:·:-:r;,:';r~ -.- (~\{."r 700 ~1-:t:tr~· \:l\\:s t}1~~=·t 

pmc:ht<:,;d by JY" \i_t~;;_,'')c'.\~.~:>.,\:iXU;~~~m,>!il?i!Ei,<:\~l!J''I£?2!N2!l~:_;_<};:_i.l.u~:~,QiJJ. ll ,;mllld b<: mllc·d 
1J:~1t lhl~ ,;~~nt.:t:rn~ ~:trutd he inJn:::t:~d~Jl1c~y p~a~·~:t.l ::Ho ~h.;;.~ t~ur:_·c-rH. grid :;y:;~(;n~. Vl~thou~ ~my ~~pgn~d(:-~ 
t·:) ~h.-.: ~y$t:.::ut .. Jd. Fi~:i3Hy) ·::t.udje:; b:;:~"·~ 3ht:nd th:~t then: ~-s enough li-~or :::.p.-~(~~ in Ncv;,:· Y\):'k C~ty 
to p:·ov!dt~ p(•'lvcr ;~.) ~~u Df N;,:·\~,- ~·':Kk S~::~f'. 

pro'.:tdf: bydn::~·PJ:.~\\·'-;;:r :{~ \Vc·:~J(~~n ~·(:-..v :/<:>d-=. :.(> ~·l m .. ;~.:-.-- {::d:~r~ .. · :~; proth~c::: app!C.!.;..in::·::t·~:,. :h\OU:.l 
~on~. -:)( ~~~""~Ld~ur_s;i.::;;~t g~·~~·de ::jE(:~·n anD~:d;y :";Bd ~~-:~~:: ~-:hih:-:--: ~o CI):_(Vt'.:~ ~-hut :nct:::U:.u·g1c~~l g~~t•J::·: 

~~.;]i:.:on i:;1tf~ =l:JOO tons of Sc~L~f (;r~'tli~~ s:ih.:.·(~t'1 · -· t~::nl~gh :•.> p::odu:::; 5HO 1\:1\.V nf :S.\)l::tr p·O"~.V~~r 

~ .t.~U\/~)Y)~:.~~! . .:t!IH.lllh-iJJ.?.1 ~~. :~Y-.U ~::pr_~_:):~~:J~l-·~~5. .. ~~ ~-~QJ.~n:: ;J ~l~C ld -;-; ,;! 3 (~ Thu::;: pt() '{ 1 d~ ng t1.3< ·~()n~-c-,· 
Hm::;..~ri;::.h fi'K l;::;:~ r~{)\.h:di(~r! of :lohrr r:t&tn(:h. :);;(:'d.i.:.'d to g;..~l:Gr:.~:.;;.~ PO\Yt;T ~(} ("t:p{ai.:~ ~~cdim~ {>;.)!!"H . 

.._:-:;n$-:.;r-...-at~o;; cot:tld r.~r:fy r(f'll.:l-..:r: lP iJ: tonjuE;::;i~on \t:;n~ ~rth-r:r ~~~~<.~rn:~.dv-es. ··rliis b DO~ ~~~ct:nttc. 
St·\:t;:-;3~ stu.dlc~ h~~v<: f~Wn'!.d thnt thrc;l,;:~~·: r:uns:·2rvarJ-oH auJ t~J~.crg,y t.~H~cif:'.n.:..:~r· t}H.;; n.(~~·d :::)r the 
ekc:.rj.;,.·:.ty· t;~(~n<:c~i-;j~(·d by ~p C3.~1 b(~ <JinHn~~k·-d. 

Tht ~~:)n.clu~~on th~b{ l,_":(j.j_'JS(.:Pi~-:::-i-~Jn ::nd ~~r~~-:--rry -eft~ci~tK'"Y ::Hu~:~ he i~1 t:-L"Hni:'!-;J;.a_u(JH -...v;th o~h:::r 
~d:·~~nt~·:t;s~~ i~ ~ll:;{i C(lntr~ry ~o the gn~::~y:-;!s ~1·:(~ St~·:1r pnYv·i~i~:~d in i~$' (-/JJS. tn H11: (~E1Ss li;e NRC' 
fhH.i:;; !h11:t ~·;-a·i v:::d:::- ·~:::;tit"ry cf {~on:sCni';~hoD ttchr~ologlc;:; ,;~·otJ.k~ b.:.:~ t.:~;)uld b{: \ . .'()r::;id;;f<){! ;~s 

l3 :!t'tn:::~i\1~S ~;~~ g .. ~~n{,~nHir:g .;.;!.:;:Cti·;~::i~:y at (.'~~n·tnt l!BCl:::~~f phn~}:;. n I\dl)l.'(;-0\'(~::~ 11th~;: (1-J:-JS ::tSSBffii';~~~ 

that t'On::.("r\·;~ti~~n (t:t:hnc-togics p~odur_~i.:· {.~r:ough ent~rgy ~a\:ing:~ ~o penni~ th:;.:: ;;.::Joi-,i~lg of:: nur.!r~;~r 
phu:t. ~houid ;,:1. :.~H ... ~t~~:r p~an1 be cl(J&c::d .. ~.h~ :.:.~n,·in.Jr~.n~er::A! g;~io .. £;~ t~ort$ of :g:(r:·d(;~r_1 

t:r:v:r•.)nni(>Jtd W!pel:.'t'i. WIJ"ld bto di.se<.l:;;;~?il in s,_:,~t:(>li &.3")." Tik' NRC Sl;)tY ti;jl';; [() ~~(bjn:ltdy 

nr:d ~1~·.!.:.t:r:::u~1y a-;·;·;~~~ :he.~;;;;; '"coo:a:!vat~i.H"! ~-'~'-~h:Jo·1og~c-·~-- :~.~::: ... (:n~~r~:y <:~T!cien.cy {H!d t~o:~~e:-.... ·.:n:.~~n 
~l;; r~qlltu.:.~d b~~ .. ~hG GEJS. 

lfn.:· n~~"': l,}r .(~jn~ ... ~r\:a:k)n ~l~: a n:war!~· rJf rep1aci.n~ ~he ,;:k~c~r~ci~y ~~cw:Tat::~d by ;]1(: !nd ian Po1nt h::~) 
~:c.:>-.~31 ;!::.:~t-oug~1:y ,1~-~'.::'!):-.-t~.t; by (·h~~d.t=:~ K.otn:n~o;r ifl S.~-:~~~lr.i.~~g __ p-o-..~~ .... r Tl·:::9~b._{~·:ln~~t\=.~-~~-!~!.t.: .. ~~_r_;_~~ 
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Appendix A 

fj);\(j_~m~~- :n ..... N~','" ...... Y;!J.\, ...... !'ct:,'J, .... JfliJ2. wn:;v.:·:vfri:::.t~~f'-~J:,('.rg:·d(y;_\l.l."i.lfJ.l.lJllJD·};ii,~(lf!? 
f'?J..:~):· ___ j$gJI~fHLI:~~:l.f t' ··S:.-::::•Jrir~£ ... V:~~!;;~:;-_:_): {(:!~.:~;~!r.·w·~:'t~:- :~r...h::p~s S'x:H~-~r~~~ I)t~'-·d~r :b s.t(~~~~d t1.J! iy 
J-H~r,~ln.) S1gn.if:e:::.nt~y .. tht R(~pnn ... dnchvJ.;;::; 1h~~:t : 1 t}x~ c:..:ntr::d i.:~~tirn.~~~ .. ;:- {)f ~1:~ cons.::--rv;~rhm -;;~vh:g 

is j·ust nvc·r ?:J~OO n1:::ga:..:..:;~l:·:; ___ " ~th~t~l:"~ (:'_:.-;;jc:.ly ~h::: mr:(;wH (d t;;6~lfitjty gcnt::H~tcd by tP. h [:.; 
ir:)f.HJrt;::;.~t fi_1 :r~c)h:: 'i.h:~~{ :J:.;:. S::.:-~:t::i1:~ !\rwc::-- :s !!\Y'.\' ~·-~- .... ~r 6 )"l:';jr-~ old ~·::}f_; ,_._._o~n~~--er\·-~~ti<;n k-chn\:•~ogk::; 

an; :t<h·w~.:..:i:-lg rnriti::y._ ~h~~ f:nd1ng i~1 ~{~-:~~Jri.n~~ PD'..vcr :n~1y ~H;: rmt<b~\:6 ~1.~1d (.:HTfn:: 1{:vds of 
1Eil)' ~<~ _grt~~tr::t~ th!~H Fn~:xl by ~\dr. Ko·;~:-~r-Gff ~n a~ldi~i~H1. th·c D·:Sl:·.~S i.:urnpktct .... ~ ign\.?t·c~. 

th~· :--.;;:tt:o~::: .. ~ :\c;;H;·:::n~y c·f S(-~:;.:"!1·.>.8:: ~:-~Jdy ··.:\ih:.':r~~uiv<..~~ u..1 th·:: l::~d;;H~ P:.:-;n~. EJ~·cr:-2~.)' Ccr~~~~t f()~ 

:vh:~~~tlDg: N\.~~,\· "'/o.)rk E:cc~Tl(; Pt"J\rt-r N('~:d{~ v;h~t:h "-':~~s. n;i~~~s(: in ~::006 ~n:d :.::nnclt~d:..:d ::.h;::t JP :s 
rt:.p!a.C(':3.b~,.:_; :3r:.d Ne;v y,xk h.:b (:[ rt~~dy ~l!pply or ;3~~r:n~.;~.d··.;(' ::::1':~~:~gy :;tm:··ci~~; at H:~ d::~.pu~-;:~L tt ;s 
tl:(:refon.~ .:..~\.£rt~lndy in~pot~;}1il ~.:.) p:::rfc;:·a: .;~:! up tP d~tt(: ~-:~wly~~~ o( ~:··:>:~~erv:n~o:1. mxf :::-He: gy 
~nk~·tc~tt·y ~cch~1nlngii;··) :r: :i:e -~:~~..~ -:-;p.~;(:ifit: [.[$. 

F in:d I~~·. th:.:· DS E.:.:~ n~ib ~o <~d(:-~"p,:~nc l y ~~r~d w:t:~ln:ti.:'l ~ -:~-:-:.-:;{;~ ... s .: ··c:(n~1hina~t~)J1 of .-\ l~t~rm-E-i <:.'.;:S" ::~~ ~?: 

ri:_~p:~:c-cH~r.:~:.tt ~-~'~:- lP. Th1;~ D~ElS c-:)n1plctely ft:t.~~s to i.'•J}1$td;;r ~':. ''t"f,;;nbi;~;:;,~:(1J1. nf~d:crr:t~~-~--s·t~s." t1·~a1 

~$ ·:):""l:t h:.HH~r:;~j lJt'P:.~{.~n:· b:::S(~d Of: gen:~f~~tinn. n··Gn1 n;-n •. ;:\\';3bh! $0:..:t1\};~::. Ja~~·~~~d t.~P1i"!· n:t..::n":~·~!iVt~":; 

inlJn(k rh(· n:;t:.of ;3t ~~.--~a:;t a 3~~0 :\·1\V ,g~t.~ tin:d pUHE. 'f 11;') i;; n·:>~ -~.d~·:~~t~~H.:. A ·~cotDl.xw.niotJ <-"~ 

:·\t~~~!T::::t;.',·t~·:s···· th~~l rnHsl hr~ t'::1~Cs:;\.>J ~:; (l-l:r:.:· th:;~{ .. >:)nJH;B--; nn ~:fr~~y o.·:r n:~J.:.:·;,x;3bh~ :~t,IHY..l;~~: ah)~~g \V~~h 

:~ p:-·\>gl~~~:"l! hw ... ~;,.)·:-::;.(:~·i.:~~-~!Gn :::n(~ ~~:nergy ~,.:n~~~)en.::y. Tf:i.:-; ~~:;.:;~~~.nF:tJ:l Dn:~.t bz: n~::.(k in t~H: f'i:~a:~ 

Supp:.c~m·::nt~~~ FIS. 

"tkt:trk g:.::nt:!~r:~~q~ ~(a~:c·:::~ th~~;. a:i.:.~ t·:;(..·~~:~i(.~:l.l_y t~~;3·5jbk: ;?.;~d {~on::-nen:;:d:y· "\•t~~!;k~ . .') !\:.;. ~)~HJtn·::·d 
;;tl;(g··e ~:nd b :;:bu:·Jd:::r::~~~Y •.:.k~~3r fh)~U st:rv,~yfi;g :.:.,:.;,.1r:,Jw::ch· (:kT~xic~~J gc!.~c~~u:jon. \":in(L S•.)l~:r ~~wJ 

g.co~b ... ~n:~~d ::1~:~ {~1l ~~~.;;:eh1~~c~~qy i~';j:;~~t'.~ ;·:~~d t(Hn~1~·~:'!'C~al1) .. \:!abk;," Ck~:;·~: .. :. i!·:::; ;lh(·l,;-:~ cl;:=.~~l ~h-J\\'S 

l!l~tl the :"il~C Sid'f,; DS!·J~; chd il<)t fully w::.l ;;;kq<mtdy '"~c~:; .:·tm::wabk: nl<:rgy ''~ ;d;;;;rmHI''': 
i<J JP or pn)\.·3dc ar: sccl~ra1c a::.s-8~,~;nl¢3l!: .,)fth(:' >.:.~nviH.)fH1.l<.~r:t;~J :;np.r~(~ of ::·.:.n-:;~\Y8bl . .:.:: e~tttg,y. Tb:: 
NRC r(w~;t p(:!'(onn ;~ n:t:w,~ lh('!-ough s:~d ;H~'-~lna~.:..~ :3r:.~d-~·~~i:; ot r:ot n:·}~y t·fle eapah~tl:y h:~ GUn'('tH]y 

~~Ytk~n1H;: p•.J"\\,.:.::r frmrl r~n~~-..\·;:t:Ji.:.' S(HJr,;::.c:~ in N~·..,~: Y~::(rk .. lhc U,S-: 1n~d wt•r~d.\1J..ld·:~ .. but ~-:;: .... o lh;:.; 

r~~n~.ar1·::lbh: ~:.ro,vth th:iJ ~hose 3r:_dvsn·i(:~ ;}r.t..: i:·-..;,p~,.~ch:~d h) ~1-..::b(''-/e ov~~r {h·~ t(HH'SC •.~:: tht' 20 y:;~:r 
]:;;:;w;;; i;(, ~'ad1 !P} ;l:K! JP3, 

Th·~ F.:~1~d Snp!~'ik:tne:-:.wl ElS n1~~::.t ~!ddH.~·~-~,; H:e:-:.,.; and otl'h:.r rttJt~:.v:~hk· ·~5ncrgy Hi~{:rn::Jti V~'.:'~. 1~~ HJ::? 

No .Acii.on ./'l~h:nt~~t~vc 

''"H~::.;;~:.·d. c.m ( ~} :.h;..' ;111;dy~;:~ ~1wJ :~ndLr:gs 3~~ ~he Cii·:fS:. (2} th:; E~~ -~·~:~:-inir.~.;.'d by r~n~<:-rry. ~\~ 
C<>n:;uh;1l~(}il \\'it~~ r..:>J--.';·~~L S~;:H"'~-. :.::!:.d k~oc:·:!. :t~/:r:ti~':' .. {4) tJHz: .~·.RC tt·;?.f(':; ... ~~-•i-;~;.ickr:){il.m nfpubl~;,: 

~;.·-rJp~n.~~ ·l~~·~~·:-J:YJt·n::~ n~L·d~:~.:;d, ~(nd ~\f ~ht NI~.c ~~.:~~rs indcpc·nd-t~n: Jt"dt"\:.-, the pn~Huth~:l~"J· 
n.'com.<JJf,nd~ti<)ll <>ftla· Nne ;t;,IJ i,; th~i tl.o~ C<!mrnh>i<>n deiermitw th:n tiH: Mh'~H<' 

etnin>l11ll<'llh1l illlj}itds of !ken$<' rNHcwal fM IP2 aud H'} ''n' not ;o gn'>lt !h>rt pt·e~elVinl;( 
tht> <.<plit>n of linuw ~'<""~"'"' f<w ~"~'·!'!:)· planning (!.~cision-mala'rs would bt mw~:l>i><l:!hle. ·· 
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NRC staff lYa~~t ob;~~ir:~ c~r r·;>:~_a1rc tnor..::: ::·o.:>.:t:r~:: ~:~fd :n ~011~~i:. c;~scs n:t.or·c t:t~!nprd~c:):;:,·e ,~~ndjf:>s ~n 

;Kkqodt:~y a~;:;.: . .'~$:; lh~ in'!p;;~c:::: r.~f :J1(: prnpO~~{l ~\:~\::·nt)' y·:~;.J.r ~(,~h~:::n~Jng. 'f h~::\r..~ Jnc;:w:k; 

t-h~!n;._~n hr.:~;:;i:t~J ~~~:.1dJc:~ .. in ... ~[Bd;ng fbH~.,~.- llp 1_r{ pr·-~:! i:x:;~J;;::y :~:~::.~~y::nl.(·n:::~ ;ha~ i;.;d:::;~~~·;;.· 

irt•.:r¢;~:~<:~: [i.::-·v·~:l:.; <~f1hy~-o~d 1::~lt:~:·~r art;,:~ d1~!d3100d :c~.fk;;.~;r:::~: j;~ p[:ifph: c-~u~-.::·f 1u ~he 
phnl.~ ~1l:~.t~ ;3 ·;1udy ~)fb~·~·{s:a rniik G·i'hun~~n: rr:.i:rthGr~ [jvt.ng vn~hi:·~ .a 50--n~:h: rn,:itr:: ('t( tht 
pLmt; 

st:Or:!im1'3-~H) ;~:·K{ ,:;thet· ~~;dill(~l:t3"'1'C i~O~.op~:·~, ln n::.h, ::rabs ~md Cl~bc:· {jqn~:.tic ;~;~.d t:::rn;:;;rj~;J 
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1 MS. INDUSI: Good evening. I missed the introductions, so can I, 

2 I don't know where the NRC is sitting. Gentlemen, and you're on 

3 the commission? Your commissioners? 

MR. WRONA: We're staff. 4 

5 MS. INDUSI: Your staff members. So you' 11 be taking 

6 these back to the commissioners? These remarks. 

MR. WRONA: Your remarks will be [unintelligible] 

MS. INDUSI: Okay. I'm calling for four things 

7 

8 

9 tonight. All of which involve honesty. I'm calling for first 

10 of all for honesty about the greenhouse gases that are produced 

11 by Indian Point. Out there, there's a booth called, Right for 

12 New York Indian Point Energy Center. They claim that operating 

13 Indian Point produces practically no greenhouse gases. This is 

14 fraudulent and misleading. In fact, the mining, the refining, 

15 the transporting of uranium produces tons of greenhouse gases. 

16 It is a dirty industry. End the lie that it's clean. 

17 Secondly, nuclear power is not cheap. Much of its 

18 cost is paid for in federal tax dollars in the form of 

19 subsidies, research, regulations and more. State the true cost 

20 of a kilowatt hour including all the costs of this energy. 

21 Thirdly, the members of the NRC come from the nuclear industry. 

22 They have a vested interest in keeping this industry alive. 

23 is important to them. Their tunnel vision sees only nuclear 

24 power. Alternative energy sources can produce energy that is 

I t 
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1 honestly cheap, honestly safe and honestly reliable. End the 

2 lie that Indian Point is necessary. End the lie that there are 

3 only two options. Nuclear and fossil fuel. And forth, end the 

4 lie that this hearing and keeping Indian Point here, has any 

5 concern for the well-being of the people here. Keeping Indian 

6 Point running past its scheduled life is the NRC's attempt keep 

7 a dying, dirty, expensive and unsafe industry alive. 

8 

9 

10 
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1 MR. JACOBS: Thank you. My name is Mark Jacobs. Most 

2 of you know me. I live within 5 miles of Indian Point. I work 

3 within 5 miles of Indian Point. There is no financial interest 

4 that I receive from trying to close down the Indian Point 

5 Nuclear Power Plant, which should indeed be closed down. Now, I 

6 listened to a lot of speakers here today. I was late because I 

7 had to work. I listened to others to hear what had been spoken 

8 about today. You know, the most amazing thing is very little of 

9 what this meeting is supposed to be about was spoken about here 

10 today. Now, there are two points about that. 

11 One point is that Entergy did a really good job of 

12 bringing all of the groups that they have paid off to come, 

13 without any research, without any knowledge, particularly about 

14 the dangers or threats of Indian Point, without any knowledge 

15 about the potential environmental hazards of Indian Point. 

16 They've gotten the these groups to come here and say, Entergy's 

17 Indian Point is a good neighbor. And why are they good? 

18 They're good because they have given us money and helped our 

19 programs. Well, it's great that Entergy is giving back the 

20 tiniest fraction of the mi 11 ion dollars per day per reactor 

21 profit that they are receiving from these plants. But I hope 

22 that nobody lets themselves be deluded that this has any 

23 significance whatsoever on whether Indian Point is safe or not 

24 safe. 
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1 Now the second reason that nobody's talking about, 

2 what this meeting is supposed to be about, is because the 

3 Nuclear Regulatory Commission under the guidance of the nuclear 

4 industry has done a very good job of limiting what is to be 

5 discussed at this meeting, so that almost nothing of 

6 significance can be discussed here. In the broader sense, we re 

7 here to talk about the environment, but when you look at the 

8 specific environmental impacts we can talk about, we can only 

9 talk about a very small fraction of the ones that are going to 

10 cause the grave impact on my community and many of your 

11 community who 1 ive here. And to me, that is awful. 

12 To me that is a the large number of people working for 

13 our government and the Nuclear Regulatory Commission who are 

14 taking their paycheck in the same way that the organizations are 

15 taking the contributions from Entergy and they're not standing 

16 up and saying, what I'm seeing is not acceptable and it is not 

17 worth the money they pay me to work for an agency that is not 

18 going to do its job to regulate. And that's what the NRC 

19 doesn't do. It doesn't regulate. So I urge any of you who are 

20 left sitting here to stand up and walk away from your agency and 

21 find a way to help the environment, to help your society in a 

22 way that is not with a captured agency and that's what the 

23 Nuclear Regulatory Commission is. Thank you. 

24 

25 
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MR. JOHNSON: Thank you. Thank you for giving me this 

opportunity to come up here and share a story with you. A good 

friend of mine named Paul couldn't be with me here tonight but 

he wanted me to share this story. I'm a volunteer firefighter 

and Paul is a volunteer firefighter in Buchanan, I'm sorry in 

the Verplanck fire department, where he's actually Chief for the 

7 second time around. After a structure fire, several years ago, 

8 he shared with me a story about his first real job he had, right 

9 out of high school. Paul's a real outdoorsy kind of guy. Loves 

10 the outside. Loves to fish. Ate out of the Hudson his entire 

11 life. He's in his late 50s now. He's raised kids. He's fed 

12 them out of the Hudson his entire life. His first job was a job 

13 under a grant through the State of New York studying the fish 

14 and the fish life around the area known as Indian Point and the 

15 power plant and the impacts that it would have on the wildlife. 

16 He loved this job. He was the only non-scientist there. They 

17 were all from Texas Instruments and a lot of them not even from 

18 the area. His job was to bring the fish in. Put them in the 

19 tanks. They have hundreds of tanks to gauge the health and the 

20 quality of the schools of fish. 

21 In addition to doing that, he's actually a pretty 

22 down-to-earth guy, he actually gave a good tip to some of the 

23 scientists because one of his jobs was to pull the one-month 

24 fish and put them in the two-month tank and the two-month fish 
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1 and put them in the three-month think and so on and so forth. 

2 One day he went to them and he said, hey guys instead of pulling 

3 these fish out and changing tanks, why don't we just change the 

4 signs. Wouldn't that be easier? They said, you know, you're a 

5 smart man Paul. We're going to give your raise and that's 

6 exactly what we're going to do. Well one day he showed up to 

7 work five years into his job and he was all done. They said, 

8 Paul, sorry, we're not going to need you anymore. He said, well 

9 what did I do wrong? Why don't I have my job anymore? He said, 

10 well, it's not just you, none of us have our job. You see, the 

11 grant is up and we handed in our findings and they said they 

12 won't be needing us anymore. And he was perplexed. He had no 

13 idea this was happening. He said I can't believe this. He 

14 said, you said the fish were doing great. They were thriving. 

15 That the power plant or nothing in the Hudson was hurting them. 

16 The schools were up. The health of the fish were up. It was no 

17 radiological impact. He says, I don't understand it. Why would 

18 they just cancel that? He goes, well you're right. You can eat 

19 out of the Hudson River all you want. There's nothing wrong 

20 with the fish. They're doing fine. Then why didn't they 

21 continue the grant? Why are we all fired? 

22 Well the people who hired us to do this grant, they 

23 didn't like the findings that the fish were doing as well as 

24 they were, so now we're all done. Well, I'm not going to name 
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1 any names on who through the State of New York got that grant 

2 but what I want to do now is I really want to thank very much 

3 and take my hat off to the good people of the NRC and just 

4 having this ability to come forward and tell our stories because 

5 as you see what goes on with politicians in high places and 

6 people with money and power and buying and selling Senate seats 

7 and doing whatever they want, some of us little people kind of 

8 get left in the dark. Now, more than ever, maybe in our 

9 history, after what we've been through, we need safe, 

10 affordable, reliable domestic energy more than ever. For us to 

11 be pawns on someone's political chess board and moved around 

12 when the facts don't jive with the fiction, they just get 

13 disguarded. We want to take our hats off and we're very 

14 fortunate to have this forum to come up and tell our stories. I 

15 want to thank the people from the NRC. I know it's their job to 

16 be here, but if we didn't have them to talk to we might be stuck 

17 in front of some Senate panel trying to convince somebody who 

18 really didn't care what we thought anyways. Thank you very much 

19 for this opportunity. 

20 

21 

22 
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1 MS. KARAMATY: I am against nuclear toxicity. My 

2 complaint is about the destructive power of nuclear waste. 

3 First, there is no guarantee of its safety when nuclear waste is 

4 in transit. There are no realistic plans for cleanup of a spill 

5 or accident of a truckload or trainload of nuclear waste. 
84-a-RW 

6 Secondly, there is no place to store the waste. The 

7 Native Americans don't want it on their lands. No place on 

8 earth wants it. And we cannot send it to outer space as it 

9 might return. What goes up, must come down. 

10 Thirdly, what I find to be the worst thing about 

11 nuclear waste is that it has been used for hardening the tips of 

12 bunker bombs and reliable replacement warheads. These weapons 

13 have been used against the civilians in Iraq because they 

14 penetrate deeper and kill and maim with more intensity. Can the 
84-b-OS 

15 Iraqi people ever forgive us? Do people who make or use 

16 electricity from a nuclear power plant ever think about where 

17 the waste product goes and about the people who have been 

destroyed may be destroyed in the future? Seeing 
, 

Raging or we re 18 

19 Grannies, we have a song that 
, 

we re going to sing. 

20 MS. CYPSER: Try. 

21 MS. KARAMATY: That we re going to try and sing and we 

22 have one mic, and we don't sing that well. So 

23 MS. CYPSER & MS. KARAMATY [singing]: Would you 1 ike a} 

breathe, 24 world safe and clean, where the air is fresh good to 
84-c-ON 
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1 and the water s so sweet to drink or would you rather have a 

2 nuke? A nuke is an industry that piles up its waste, which 

3 leaks from containers to the ground. The terrorists know, where 

4 it's to be found and blowing it up kills for miles around. Eons 

5 pass before poison leaves the ground. There is no place to 

6 store the waste. Would you like to have your home warm, with 

7 your power from earth and sun, that costs almost nothing to run 

8 compared to what you pay for nukes? A nuke is a monstrosity 

9 that we all finance. It sucks all us taxpayers dry. It costs 

10 less to build and more to fix, to keep it going takes a lot of 

11 tricks. And by the way if you count external costs, it's quite 

12 a monetary loss. Would you like to breathe good fresh air, grow 

13 your kids up Strontium free? Don't live in our neighborhood 

14 then, or did you know we have a nuke? Our nukes have emissions 

15 that have poisoned our air, we've more thyroid woes than our 

16 fair share. We're told it's safe and we know it's not. 

17 Evacuation plan don't work, it's rot. And by the way, if the 

18 sirens ever blow, there will be millions dead and gone. Would 

19 you like your groundwater pure? Want to drink be healthy still 

20 for sure? Eat fish without needing a cure or would you rather 

21 have a nuke? Our nuke makes the riverwater too hot for fish, 

22 endangered ones we are sure to miss. The cooling pipes leak. 

23 You don't hear much about. Fish eggs and fish in, radiation 

24 out. The antiquated coolers poison us and the fish. It's all 
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1 because we have a nuke. Do you want your world safe and sane. 

2 Government for the people are game? By the will of the people 

3 we are bound, people want that nuke shut down. Or don't you 

4 wish we had no nuke? 84-c-ON 

5 MS. KARAMATY: In case you didn't see our sign, it 

6 says, Nuclear Waste Is Unhealthy for Human Beings As Well As for 

7 Fish. But down at the bottom in small print it says, Save Jobs: 

8 Transform Nuclear Plants To Solar and Wind. 

9 

10 

11 

12 
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1 MR. KARAS: Good evening. My name is Joseph Karas. I 

2 am a representative of Carpenters Union Local-11 of the Empire 

3 State Regional Council Carpenters. I'm also a 17-year resident 

4 in the village of Buchanan, where I live with my wife and three 

5 children. I have come here today to urge you to support the re-

6 licensing of Indian Point. These are tough economic times right 

7 now and working families are particularly feeling the pinch. 

8 High costs of home heating oil and natural gas are damaging our 

9 economy and hitting the middle-class right in the pockets where 

10 it hurts. Our state's energy transmission infrastructure is 

11 outdated and in need of serious repair. The lack of a 

12 comprehensive power plant siting law has also impacted energy 

13 investment here in New York and curtailed efforts to grow our 

14 energy capacities. This is why Indian Point is so critical now. 

15 The facility produces 2000 Mw of affordable reliable base-load 

16 power and is directly responsible for millions of dollars in 

17 direct economic impact for our region. It is also responsible 

18 for hundreds of well-paid union jobs with benefits. This is a 

19 matter which is very close my heart. Especially to the members 

20 I represent. From an environmental impact standpoint, Indian 

21 Point produces its electricity in an emission-free manner. This 

22 is good for our air and water and lowers the rates of child 

23 asthma and their ailments and other impacts in our community. 

24 Indian Point has been a good neighbor with a strong reputation } 
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for community support. It provides jobs, low-cost energy and 

fosters a positive impact on our environment. For these 

reasons, I ask you to support there-licensing of Indian Point. 

85-c-EC/ 
SO/SR 
contd. 

4 Thank you. 

5 
6 

7 
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1 MS. KARDOS: Good afternoon my name is Terry Kardos. 

2 I'm a 20-year resident of Cortlandt Manor. For the past 15 

3 years, I have worked as an environmental and outdoor educator, 

4 mainly teaching about nature to children at Teatown Lake 

5 Reservation for the town of Cortlandt recreation department and 

6 in other capacities, but I'd like to emphasize I'm here speaking 

7 on my own behalf. I am here to oppose the re-licensing of 

8 Indian Point. I agree with the comments of the New York State 

9 representative, Riverkeeper, Clearwater, the Sierra Club and the 

10 Grannies. I'm sort of sorry that it looks like our visitors, or 

11 most of the visitors, for New York City have left because I 

12 would like to say, I share their concerns about air quality. I 

13 would not like to see any kind of fossil fuel power plant in 

14 replacement, but I just hope that these people are as pro-active 

15 in their opposition to increased vehicle traffic in the City and 

16 increased development in the City as they are supportive of 

17 Nuclear Plant re-licensing. 

18 I'd also like to say that these concerns about air 

19 quality and keeping the price of electricity low are going to be 

20 completely irrelevant if there is a major accident with 

21 radioactive release as the area will become uninhabitable. I am 

22 puzzled that in considering alternative energy sources, tidal 

23 power was not considered, since the Hudson River is tidal all 

24 the way up to the Troy dam. It seems to me that this avenue 
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1 should be explored. While I do question the data analysis of 

2 the NRC as to the impacts on aquatic life, even they admit that 

3 there are some impacts that range to large, especially on 

4 endangered species. However, in light of the fact that we are 

5 already starting to experience the negative effects of climate 

6 change, it is quite likely that what are estimated to be small 

7 effects today, will become large ones with the increased 

8 stresses of climate change on ecosystems. Estimated large 

9 effects could become catastrophic. I think we also have to pay 

10 a lot more attention to conservation, perhaps in the short term, 

11 there shouldn't be a limit on how late into the night Christmas 

12 lights should go. Maybe even the lights in Times Square, but I 

13 think there are viable alternatives besides relicensing Indian 

14 Point. Thank you. 

15 

NUREG-1437, Supplement 38 A-750 December 2010 

86-c­
contd. 

86-d-AE/ 
AL/GL 

86-e-OR 

OAGI0001367C 00297 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Appendix A 

IPRenewaiCEmails 

From: 
Sent: 
To: 
Sllbi<lCt: 

As. ~ c~~nce::--ned cH:ren. a: parent a =·oc.<~f resido:;::nt. and an ·~~nv·i:·or::t:en~;21~ ed:Jce:.=ttor ! ~tron-g:y appose 
the rt~t3c.;;.ns.;nc i.'l:f ifl(.~;an Po:·nt Un~ts 2 etr"'~{j 3. i ~!~d 8t;•~n6 W:-e oubll(: c.onvne:Jt 5t~$.Sion he!d at tr(e 
C:::.ion:aJ rerr~;c.E~ r)n Fet~n}.arv ·: 2. lDG9 ! hold ~r~y op!ni;;)n fu,-'sf?··)f:r·.::ll tBas:;::,:1s 

I do ns't unden;tand now the Nf-\C dnBJ> no1 take tnto il·~·:;oum t;·~,~ <;:var..uBlic:) plan in lhe 
(:nvirrs:r1:-r~:e;r·::tn; r~v;a~ .. \·: e-spr:t~ia!·ly s:nce tl>1e popu:at::on in ~n~ $:Ur:-ou.ntii~1~~ a~,ea r:os inc.r-ea:se-::'1 
~:-enH~-t!f~nusiy i::: thE: pas~ ~;:Q y}~a:·s Su·:):-1 a r~uc!f:~~w po'·N~n ptan~ f;o:.t:r! not b~~ l:ic:e.n:=.-ed :r: :t:) f)~>:~~~E~n~ 
!o,-.<,fion it it wme newly ('1c.<p08<o·:J i h1e ·N:tt:in :t\0 10 mile ~ach1s; cf lnd:<1in Poi,..,t. <lnd :?J:llhcugh ! have 
studl0d every V\h;sft.fE~:>1'E~r Co~nty- '~vac~.:a:t~on plar: 2!1Ztt ~1.;.s ~:{~n-le out. ~ f~nd ~hGt'fl vc;ry c<~nfus~=-lD 
N.Y. State h~s cor"~c:ll'H.ie(J ~hat ~!1e evacuation ~1!an :s un·~vorkat);t~, an:) <:.E!y thinktnu pef"$0n agrees 
Tf:e t:r1ff::c jO=l'"lS "..ljlOUlc3 re;:;u:~. ::; gri.;_:nock. ~~~1Lv·eo;:~1\·'{:(, pan~:.:~~s 'l·:orr:ed cthou: tht::~i; c~·:;Jfjr.(:·r-: ~n ~>.;-~hoo; n;ay 
i:~1nc:y; thn pl~H: 9nd ky tt> .g.n dir~~cty to ttfr:: s.ch~)O~s ~·.; pic9-: :.ip lht::!:r c!'"d~dren Th.::; e'.Ja(:ua~:on p!an ~=~o 
dn&s not C.0n:.;:i<JE:r· \·v:nd dtr~·ctic:n &nd st~-:::·ngth t:v~:~ coulc3 p:....;sh (O:tii"'-~~:ion in ~ p~~ftir_..u~~H- (~i:·!·3ction. H 
v..ro:..~lf! seen~ t·:J tT!ake rrlz~r0 sm·:s::: that 2nv E:v;~.:Jua~k:-n -~;he::J.~~'j t.~i:- r..~:'i.-~"ay k:JtY: tf:·(! t~~rf:t:I~on any :admli{)f: 
l:> he:-:tdH1g. Hot~f~V{~:·. l3:·1y p::a~ :s.lit<~;:~· to P~S-:)H. ;p (..h::l.c:~~; Bnd 1r:assi¥e tr3fti·:~ ~;:.~·ns th.3t ·..:~~::~ pt~~':lf~nt 

t:cne~y. ~·xf1r;:_r·~ii:-::?.\:l fi-\.-'a(.u,1t~c-~n. 

I b£dif.:~ .... ·~: f)t~-H the ln~.h3n Pt;in:t nudear faclmy pos{::; ;;:. f!~-3,~!tl't nsk :o ~1u~na~1s 1h~:- a~::cve QrHund 
stu:·a~ae t~t Spfnt n~1c~ear f~.:e! ~:s ;1ot as safe- BS : ... WIZ1-::.·rgtoun·::i s~cn·a::a~- ·n-~~:: NRC h~s :-•ot (/;n~~~~rE:d 
!~Khctr: Pe:"!nt;s ~ocat;en o:1 ~he Rd~-~18:PO F· .. :1t~lt \N!1ld; ·!f-:Ja.s re{·s!?:r::;y, ac~iYE~. V\.:~-lih: the !'H\C rev~e··..v· 
c.o:-:cludEJs that there :s :-·:o siQf!ific~_c:·~~t pubiic i'":t:3~3.i~~l nsf-.:. d::g:j :·t~c;enti_~~· :~~h:;a:s.ed by ihe N .. { St~!e 

HE:::fith D,ep~!~rrl~n~ show ttt~"'~l tf"'tyroid canc~?.r rHtes in ~31e1 f:::::u: tt::~Jn~;~~·r; c~Dsest to Inman Pokn ;-?.n;; 
n~H~~;y -~:ioub:-t::l the U.S .cr-.te:·age. and thJl~ :E.:-nlidhoo{! canc~~r it a1~·~1- ab-nvr~ the rwhv:··1ai r-a!e:. l~. 5h;dy b)i 
the Mnth<o-:r's i'v1ilk Pro1ect sh~\m> tr;;,t o: 30 ~a1·npl€:s ji·:Jn: br<:ast::E:e,jing i1Uf!Kl(: :1·:cthen; and gouts 
\ ... Jithln 50 ;n:les of !naf{~!~ Point. air"'::ost ;~ll t:f U'"l~rn sho~v :e·-tels or s.tr·-o;:ttum·90. Mc:.we-o\h~r. tJ:t?. cJosE-T 
to Indian Poir.t lh<~ s<>nipiE't Wt<r<: taken, lht: ni9N;r the stn::.ntium-90 lw:eb wert' Funner>nc:=e, ir:dliH'I 
Point is. sri.lf ~~·u:r.<:'r~~ble to ~e;ronst attuci\., th~ ~t.Wt~-~quer.c~}S cr 'l..-'hic~h c.ouki b·:~ dev;as~a~~~"':-Q. 

I 'NO!'P/ a!:K~IJ\ ll:e agmg infrastructure <:nd tll0l(J0ks that !1i.l'JB hee:n occurring forB numt.er of Yil.':l~s. i } 
Wl1 appa ilr:>d lhat tr~fl NRC has n·:empted th:a i<1Clil:y from ~nrssir:g a on-e-hour f1:e<; raUr:g. tlut insrea\J 
has ·;J:·ar~"te:d Jt a 2·4 rrm~u.~e flre rating. i bt:liw.Je ~~ ..... ~a~ th{; NRC's a$se~:sx:-h?:1! tl.r1-t:~ gu.-id-Bl~nes &re- ~1r:~ ... ·2~d: 
thiZ'y are bas.f3d 0:1 ti'\e tf~ .. ~pa.r.t C·f'i 20-30 vear old v-... d~i:t~~ rn~!es .. Hcv.:-,::-ver. ~li/(~n1en ~:0 52<~{~. n'lc~re hh~·:v 
to gel cancer tl·1an rne;n trorn !11<:: sarr:e do:se. and ·~hildre;·, ;m:::l i<.ltuses are e:;en m::;re •Juinerabls 

im:Jt:m Po'nt is also detrinwntalto w,;cJI:fe. Trm cur>eni noetf":i>::l ~:-f coc.Hn~llhe 'Nilter result·s ;~·, 
entrai:n.,-,e::;t ;>r:d irnpincern,;nt nf iisl: <lNl olhe1· cr<;atu:.C's a! the Hudson Rrvm·. In the NRC's (;\WI 

r-evlt=\/.t of t9-nvlronrnentS: ~ssu~s .. th-e ~rnp-acJs or e-ntrainrn(=·nt. n·est sht·ck ar;d n~~g2~~3.,..,.e etiects ori 
lhrea.!mx;;d iYld efldanget·,c;cJ specie5 r.ange :,·om sm.aJ !o brge !f admit<ld HWit-c:<r:t·ne:ntai ir.<tkll~ls 
car' be large. I do nt;! see ;,tN,.. the NRC can jt:s! i9ns.<re ;hesf:' No :eiicl;ns;:ri9 ~.I>O~IIti ilE: perm~tted 
::.}n~{~ftS dused eye:{; cc~i:.-;in~ ~~ in1plent:r:~tf:t1 

} 
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Appendix A 

l Jrn parHcu~;:~r~y corl;.~;;~~·n~:d t.;;;bo.ut H11E1 ~--~~'?·9~!~3:...··<~ SP:':tl~onrnenta) ~nipacts en t!£1-e: Hudsor: R::...-~:· 
ecos~/f;~er-r! ;n ~~~1ht c.f the: c~nna~e cd::-;~s. N(:gat~ve: effe~)ts ·~n;rr~ ~1~0tJ~\. 'J~;:cH·ml~:g afi~ a1r~ady ~na:1tfest, 

an.d :y:uch fjStEr tr:.an stient:sts h;:d ·p:-~3d:.:::t~.~~ /\dversS> ~~r~rn~C'JE ~rcH~1 ~r:dl:Jn Poin~ or~ IJ;;}t:ous 
s.pe:.:;i{:es .. nspecLs~liy< u·n·eatene(~ ~H1<~ e~~danger·ed on~;;s_. are tfKeiy to be r:~agr.ifieci by ~he cli:rr-:ate crisis. 
V"'..ie s.hot:ld b~? dolng Bve:y·~l:-:ng p.cs.sib:E"~ !C ;··n:~ni?n:z.s. tlH Br.virtn-:rr:nntai ln1pacJs V·l& c.an. as ~~ 

pre;autEml ag:'l:nst dimat:c irrm8tcts ;t:at we :nay not b·::: <Wk to a.'fleliN<Jt<::. 

At Hh.:: pubi:c: t:~-?E~r;n~l rnar.y spc·ke ar:oui ·w~-12E E: g::~od t~~:.:nhbor fnN3rgy has bt::-:.3::-, R~~pr~se-ntativs·s 

;~";,r; ~;;~'r'';~~~·~~ ;;r;rX;~~;;;~:~~sr~~;~;:,,~:,~~~·~:l:~;~~~~~~~ ~~~,;;rf~~~~-~<;P;::~~);.I.;~;~;~lr~~'~n;,rr~~s=~ ;~~'~s 
po~s;ble l c~c nnt beb::ve :ha~ ~he :::{~1:utton tn l".>:..ir E~n·:~rg:~~ p:c~t::f!lrns shou:lt! ~)E~ S·:)ht&d by putt:r:g 
rrm1on~y ctr:.c poor ne:ghborhotKi~, at fJ:e<Her risk fron1 add~fjor:23l f(:rt:.f:.~l f(;et·-Lv .. :rrm-:q p~<ints. Ho:..v&VE":~·r; 
tJ~~ng ~?. good ::elrJhbor .. and 1bE." ~x~st t~.f e:ectr:c:!y a:·e r.:::~~ relevat.t :sst:f?:~ in en; ·t::rr-.tirc.wHrK~nt~~::· r~:vr~~\'V 
For 8:1 o~ ttH~ re~so;1~ above. I feel thai ~:w ~·u!pt' a:xl con::!:.:s.:ca•;; o1 the NR.C'::; ,;:w:ror~rr1<~r':!i31 n=v:.ew 
:~r~-3 :nad·equ-3te ~!r.d ~~\;;..-t::d: ~h(~ negaii··l& ,·rr~p.~cts tr:J tr~~~ 0n:..·irorv~1t:nt :an·d to j1un1:~n heaith. a;or:n ~.-./1tfl 
v3r~:)t_..:s a::·1~~f :·isks .. sho:...~!d !~3d tl~0 NRC to conch.:dt: agai:1s~ n::~ic:ensing k:dia.n P:J:r·!t 't'e::;. ·~~!E? rE.:·~~io:. 
ne·t:t3s E:~t~.:::tric:·t:{. but ars~~<~u:~t~- po~Ner supp~y sno;.i;d depe:1d or; c:cti.S?fin3t~on and ~n .. i:iy· su5:.-ta;r::dtd0 
produ·~t~on {)'~ P·Y~vef. such a:s .so~<i:·, win::L ;;l:r:d t:da~. 

Sincer~lv. 
Tt,~;re:;;a i<<Jr:.hs 
26 r~ .. r:c-:n~f:r;.::;~3 St::1tio~~ Rd. 
C<X;i;l:'1{J; Mi'''•X N\' 1\)i,ii'\7 
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1 
2 MS. KEARNEY: Of the many problems facing the Brooklyn 

3 community today, one of our top concerns is the health of our 

4 children and the quality of the air we breathe. New York's air 

5 quality is so low that it fails federal standards and presents a 

6 daily danger to our children. Today, Brooklyn's youth suffer 

7 from asthma at four times the national average. The high a rate 

8 of disease is caused in great part by the dirty power plants 

9 that spew toxic fumes into the air. Indian Point is one of the 

10 only plants in the New York City area that does not harm the 

11 air. Yet some would replace the facility with even more of the 

12 dirty power plants that threaten the health of our children. 

13 Re-licensing Indian Point is important to the community of 

14 Brooklyn because we know that without it, our children would be 

15 in even more danger. In addition to the fact that Indian Point 

16 is a cleaner and healthier alternative to dirty power plants, it 

17 is also a more stable source of energy. Unpredictable energy 

18 costs have continually threatened by community, making it 

19 difficult for low-income families to predict how much more money 

20 they will have to spend on energy every month. 

21 The nuclear energy of Indian Point has a much more 

22 stable price than oil or coal plants and will give Brooklyn 

23 families a chance to stay in their homes. In addition, 

24 independent studies show that closing Indian Point would raise 
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1 the cost of energy for Brooklyn families by thousands of dollars 

2 per year. That is additional money that we simply cannot afford 

3 to spend. Re-licensing Indian Point is critical for both the 

4 health of our children and the financial stability of our 

5 community. Please consider Brooklyn families as you evaluate 

6 re-licensing the facility. Thank you. 

7 
8 
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Drt·v .. : S~uy\·:;.;nb::.·:rg 
Pr(~icc:: ivh:1olJ?<'r 
t.: .. 'S. "Ntt\.".~t:~n- R~.~;;u1~1h·g·y Ci.:·:-nn·:i:><-::i-:m 

J .:~~u (;} :~,[~j~h;~i~ iq :~h~.: Ln·.,:~rtmrn~·tH;;l:. A-:.:!~c:.:smfJ!:1.;:1~L;'!-: ;?.~ R:nn:::p·c C-:):!egc .:~f ~>it,,. 
_;·.:-::".':>~~ .... ~ h;n·c n.:;Jd ~b::; US[l \ ~:m .. ~ h~r·.-..:..~ fbtljH..l h ~(~ L-~~-::... (:t"~l·t;jin a:.-r~~=-d~ ~-f:k(£in~~ \P hc:;~~:h 

(1:~d s.~;~(~iy. 1 ;:~n; ~\:·:dn;:~ ~ .. : .c:j:; •• ::_r~.:,:~ ''-··!lA :;hu::Jd b~ ;~~jdc.J 10 ~hi: lmp;~.,:1 S~.;~tt::~~~~lL 

rJ!.: DS [.'is fij r=:-; H• ;,:r.mln:~,.~r':~ ~)H TJ~:;· ~ :·:-(:f:b; ~J c.': Hrt: rli~::~·;l{:r (}:1 th>;2 ~:ptt"![ (~h:'l 

p~):.~l':; ;~T 1•1df.;,n P•)~HL 3:~ p~~:.'t·i..;.:ubc. ~h.: r..;,.:k·;~~,(; c~{.;-;;~.i:..Jfriw3 '}7 ilr~n: d·!i.:' :~p-~~r:1 ~Ui:': f_li.J.;.~b 

;:):;a f(~;~~j~ .. If~: {1:"(~ ... ~:s:.:skr· 1-::. p;J:: .:.i!=''-~~r::::-. .;.~~t ~ ( :nd~;:ln P<.!in: -·~y{~:{: s::~~i~.> .. :t ~0 3 fh·~ 

C:i:,.;r:.:tt:r. 1hr.::r·~ ·.:.:f:ltd-,;3 b::: (:<~n!.3_:·:~lrw(i·.m ~r~:;-:!:<:t· :iJ:;_~;:, ~hen ~.-l.:.'1::n ;~l C:1{.::"n>.1b:·L 

:\~.::~:-.~r~~in~:. ~-.~· Dr. {$-C:\Jdn: T h~_•IY~p~~~· ··!~ ;n :h: s -·:-tJ) • .::y. g,·,~~:.~~~_;,_~~-S!~;~;J;,~:_._~}_(;?.n~~-!:~t 

~;:~;~i~Lf.~~·;}~_)\._~~t~J.s':~~~-o;~~t.Js_·:JJ.~2.~J Horn::-~l_;:;;n;l.S~~i-:!-lr."l.~J.:-. •• t'h~> sh:)at~c~l: p..:l:~i:·~ ~~ V(!} h(:;J1 
d\~: )I) pr.::opl ... · .::~;~;J thr.:: o:.~ln·l:·o:.nn-t::~~L b·:>.WJ-S\.::- ~~-:~-: lc}s.:; ..:~f~"·'X!.(:r :~\>:'ll a h:;;;~~ .J"~n~:i:.y p ... ~ ... ~: 
\.:.-iH c>rn~=~~ spent (~_;c·i .~nth~; p{·_i~·:d ~ .. 1 h.:.~t:t~ ttp. ::.;;~~(-.;;!~Jtt:o;::. ~!.~H'n ::~nd rdc.bc~ :~ h\.:gc- :~m<:~:::i c~f 

~'~',:C ;,',~ ~~ ~~·'::}:';~~:i :;;~l::~~:~:~;:,:, ::in~•;,~d~::-:~:1\c;·;~,-~~,:::: ::i ·,::.::; ~: \.,;, \';-,;~~ ,;-' ;i;·~':,~~~,:~~,l~'-,1 il'cf 
:·t:": .:::t::h:k ~.uo .. :i; ::k'> b_y ;~ir;;;:.,{(1 ::;.~f whi~==~ ~h~r..:: i:: l1i"• >.kft~~~::i':'. 

(\.':;~·;_::::~ ~:-; :3 :<~.-.h~--+~.::!•;.ip~ lh,:H d.~..;.\~y:; [!!.~(: ~-~~:ll'~~;~;}~;:)!q:_ ..:'~?~h!·ill};:- b:~'l.:_;_ ;.r::H~t..:·:it;·:-; 

:~;~d Q:~~~-=-~Hd f:l~-:~. ;f~p~Cf·it.:' .:1f·~~ .:xp.y:t:d~ it i~ St(:f~'d in ~hr..~ :-.~if3 J.i·~;-:.::~~ O{th~ b:)-cjy 

c-:;p~··~;i~dt~ 1hc..~ m:.::;;__·~..:·-.;_ P;:"•-~pk: .. ·.an :~d$G b·G ;~fro .. :~{~d b~· ;h~:: g;~mn1:;; r.adh::~i.;)n <;n~iUtd r;·~,:,m 

c.c~it.nn·L17. ~t-= t}K .:,:·~-··.:n: (lf~lnlF.:h-:~lf ;~t:~id.;:.nt, •:1::-:.:~~:·n--~.;,·;~ w~~l ix· d~~pi;:J'-:-:,{:'{1 s::-: du~~ ~hM 
o_·.tw~·iL:~ ~~~· -~::::::n. F'\pc~~-u:y; tit d:::·;. ~<~dit·:·i~,.:..~tl:;::L: n~n k:~~d ~d •.:~~m;tr ;:.wd r:3-C!;l~k ... ~i .~.i\..--:h:-:·(:~::--J. 

U~~h.::r r.::-:i..~?-·.:-:':UI"(: (:iH: k-~~.l..~ t<: bu:·n~, :)~· .._k;)t.~~-

l '-'·~~uJ.J l~k::: ~(· ~.cc ~he l1np~.: ... :-:_ ~!~:l'::.::·n:::::~ di·::-:;~j:-:.~ t~~,_~ :~::n:ir(m~;:~·r:.t~d d'f1~.;:~::. ~~n~{ 

:-;~:f~:ty ~;np.~::;.~::·5 tJ1;:;.~ '},f:-uU -;;.il~\11(; ~(:the ev·;:.::~ {:r·<~ (lr::: lns.;l~:h:~· ·::~n ~h..:: :)fX:nt (;.;d J.'ll.~,,~;;. l: 
<:-:h•:::uld a~:).;) <JiS.:>:b$ ',\-b() \\'(Yf~kf b..-..~ nn~:f;t..:;d :;::)d \\'h:C~t :.l::.::' hi.:.'r:d:.h ..:'fk-:;.·~:'-:r r,",·(:-:d.J f>(;. /\h•). 
,.,,..h~11 ~l~t~o~~~ :ll'(~ lx:~n~~ t;:~~·;e:t ~'~ pn::·'.:'<.:'Hi ;~ Jire di:Xh~~·r·'? 

:iin·.:ady. 

R.:.:tf;·~-=:n:_'l:': 

(iord(,n .. ··rh(,!"npt!·l.'.ln. -~Rv:b~J::t S~c)rclgr.'.' ··:fSptnt Nu~k-~l~' Fud~ A. ~·~-;;gi':'i;H:d f":;~:;Lic: {~~ 

Uomtl<<='ld :-.c:cli! :t_,. •· .l.l.\;:,t.\\';,;,-;_n'f"R,,·.:;·.u 1 ;::;-_;l>'f~)<Tar;;·<:5.t~.>).i~_,!· 
.:.!/t;p; _,·,..-\~'I.!;J..~' ,n:;';-;. -.~rg:· r ~~:;1."-~t.r:~no:,-:-::-.:: h/:'·.o:.:::.·t:rj?_y.:'$·.::·\.· hd!'S:·CS(i ~ .2·003 ,fHJ ( :· 
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MR. KELLY: Good afternoon, my name is John Kelly. 

3 am the retired director of licensing for Entergy's Northeast 

I 

4 operations and had directly worked with the Indian Point plants 

5 during my career starting in 1970. I moved to this region, 

6 living less than 4 miles from the plant in 1971. I have raised 

7 my chi 1 dren there. I still live there. I know the plants are 

8 safe. I'm addressing a few points in the EIS however. The 

9 deterioration of air quality in the lower Hudson Valley, which 

10 has been by others, that would be caused by the shutdown of the 

11 Indian Point plants is not adequately addressed by the EIS. I'm 

12 page 2-29 of the EIS, you note that 22 counties with a total 

13 population of more than 16 million people within 50 miles of 

14 IPEC are in the non-attainment status for compliance with Clean 

15 Air Act requirements for ozone. 19 of those counties are also 

16 in non-compliance with PM-2.5 particulates and one of those 

17 counties, New York County or Manhattan Island, is also in non-

18 compliance with the PM-10 particulates. On page 8-40 of the 

19 EIS, you conclude that the impact on air quality of IPEC 

20 shutdown and replacement with a state-of-the-art fossil plant 

21 would be moderate. 

22 On page 8-42, you conclude that the impact on human 

23 health would be moderate from this additional air pollution. 

24 How many people would be sickened and die because of this 
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1 moderate impact on human health by closing Indian Point. In an 

2 analysis performed in 2002 and provided to you on the docket, 

3 I've provided an additional copy with these comments to you 

4 today, showed the generation replacement power for a shutdown of 

5 IPEC coming from existing plants running at higher capacities 

6 would result in substantially more air pollution than you 

7 analyzed in you or EIS. This is much more likely to happen in 

8 construction of new plants in this area. How much more of a 

9 human health impact would this have? It's not addressed at this 

10 point in time in the EIS. Your EIS does not adequately address 

11 the air quality deterioration and negative human health effects 

12 of shutdown of IPEC. 

13 On page 8-42 of the EIS, you conclude that the long-

14 term socioeconomic impact of shutdown of IPEC would be small to 

15 moderate. NEI published a report tit led "Economic Benefits of 

16 IPEC" using information from 2002. A copy is provided with this 

17 statement for your information. This report noted that IPEC 

18 employed more than 1500 people and was directly responsible for 

19 1200 more additional jobs in the region, resulting in more than 

20 $200 million in salaries in 2002. Plant purchases in that year 

21 exceeded $280 million and $50 million was paid in direct local 

22 and state taxes by the IPEC facilities in 2002. As a result of 

23 IPEC operations, the total taxes paid as a result of economic 

24 activity induced by IPEC was $215 million in 2002, with a total 
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1 economic benefit of $1.5 billion for that year. I think this is 

2 more than small to moderate. This NEI report also notes that 

3 shut down of IPEC would increase electric costs in the region by 

4 13-25%. This would result in additional cost of $800 million to 

5 $1 billion per year for electricity in the region. Your EIS 

6 does not adequately address the enormous economic benefits of 

7 IPEC, which would be lost upon plant shutdown. Thank you. 

8 

9 

NUREG-1437, Supplement 38 A-758 December 2010 

90-d-AL/ 
EC/SO 
contd. 

OAGI0001367C 00305 



1 
2 
3 

4 

December 2010 

COi\-1Ml:NT ON ENVIRONMENTAL IMPACT STATEJ\.1ENT CONCERNING 
LtCFNSE RENE\VAL FOR !P-2 A.ND ll'·J 

PUHUC MEf:TfNGON FEBRUARY 12.2009 

THE US SUPREME COURT lS REV!EWTNG IHb APPLICAHtLITY OF COS r 
BENEFIT ;\Nt\J .. YSlS WHEN EVA UJ ATING THE BEST A VA!LA BLE 
TECll:NOLOGY FOR ,\PPUCA110N OF THE CLEAN WATER ACT TO 
INiJCSTRlAL FACILITIES. THE DECTSl(JN Of THE COURT WHICH SHOULD· BE 
lvL<\DE BY THE END OF THE CURRENT TERM Wil.l. DF.TFRivHNE \VHAT 
COOUNO SYSTEM \\'ILL BE REQUIRED FOR RELICENSJI\fG, l WILL NOT 
COl\.flvtENT ON TI-IE PORTIONS OJ' THE EIS HIAT :\DDREDD FISB 
POFUL/>TIONS. 

THE DETERIORA.TION OF AlR QUAUTY IN THE LOWER I·IUDSON VALLEY 
H-IAT WOULD BE CAUSED BY SHUTDO\VN OF THE INDIAN POINT PLANTS IS 
NOT ADEQUATELY ADDRESSED HY HlE EIS. ON PAGF. 2·29 OF THE EI.S YOU 
NOTE THAT 22 COUNTIES \VITH. A TOTAL POPtJLATlON Ol' MORE THAN 16 
tv1TU.ION PEOPLE WlTHTN 50 MILES OF IPFC A.RE IN THE NON AHI\fNJ'v!ENT 
STATUS FOR COMPLIANCE WITH CLEAON AlR ACT REQUIREl\.Uo:NTS FOR 
OZONE.. 19 OF Tl-m:m COUNTIES ARE ALSO !N NON COMPLIANCE FOR PM-
25 PARTICULATES AND ONE OF THESE COUNTIES ALSO FOR 1-'M--l 0 
PART!CUI,AI"ES. 

ON PAGE RJ~O OF nm EIS YOU CONCUJDE THAT 11-m JI\,1PA.CT ON AIR 
QUALJTY OF [f'EC SHUTDO\VN AND REPLACEMENT WITH A STATE OP THE 
ART FOSSIL PLANT WOUU) HE MODERA TF:. ON })AGE 8-42 YOU CONCLUDE 
THAT THF IMPACT ON HUMAN HEALTH WOt:LD BE t\10DERATE FROM TillS 
ADDITIONAL All'{ .POLLUTION. HOW MANY PEOPLE \\.'OULD RE SICKENED 
AND DJE BECAUSE OF THIS ''MODERAl"E" IMPACT ON HUMAN HEALTH OF 
CLOSING IPFC' 

IN AN ANALYSiS PERFORMED IN 2002 AND PRO VI!)[[) TO YOU ON THE 
DOCKET,{! PROVIDE ANOTHER COPY OF IT TO YOI.i TODAY}, SHOWED 
TH.'\T GENERATION OF REPLACElv!ENT POWER !'OR A SHUTDO\'-,iN U'EC. 
COMtNG FROM EXISTING PLANTS RUNNING AT HIGHER CA.PAC!TIES. 
PLANTS LIKE HOWI..!NE AND OANSK..i\.MMER WOULD RESULT IN 
S\JIJSTANT!/ILLY MORE AIR POLLUTION. HHS lS MORE IJKELY TO IJAJ>PEN 
THAN CONSTRUCTION OF NEW PLANTS. HOW MUCH MORE OF A. I·!U:!IAAN 
HE.-'\LTH IMPACT WO'ULD THIS BA. VE'' 

YOFR ElS DOES NOT A.DEQI.iATELY AJ)Dl!!.ESS THE AlR QUALITY 
I)ETERIURAT!ON A.ND NEGATIVE HUMAN HEALTH EFFECTS OF SHUTDOWN 
OFlPEC. 
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I)N PAGE 3.:12 TI.IE E!S CONCLUIJF:S THAT THE !.0\:G TERM 
SOCIOECONOMIC j},fPACT OF SHUTDOW1\ OF H'EC \'VOULD HE SJ\.1i\LL TO 
!v!ODERATE. 

NFi PUBU~HED /\ REPORT TITLED "'ECONOMIC BENEfiTS OF IT'EC "USING 
INFORJv!A TION FR0~1 20{12. A .. COPY tS f111.0V!DED \\'JTI! TH!S STi\TE\!FNT 
FOR VOUH !NF0Rl'>'1ATION. THIS REPO:ftT NOTED TH/\.T !PEC HAI'LOYED 
MORE UlAN l 500 PEOl'LE AND WAS D!RECTL Y RESPONSlBI.E FOR 120U 
MORE JOBS iN THE REGION RESULTING fN 1Vf0RF THAN 2(}0 ?.HLLION 
DOLLAJ"{$ IN Si\l. . .c\\UES IN 2002. PLANT PURCHASES IN THAT YEAR 
EXCEEDED 280 MILLION DOLLA.RS AND '\0 MILLION DOU .. AHS IN LOCAL 
AND STATE TAXES \\/ERE DIRECTL·Y PAID IN 2002 AS A RESULT Of IPf:.C 
OPERATIONS AND THE TOTALTAXES Pf',!U AS THE RESULT OF ECONOMlC 
ACTIVITY INDUCED BY !PEC WAS 215 JI..HLUON DOLLARS IN 2001. WlTH A 
TOTAL ECONOMIC BENEFlT OF 1.5 BILLION DOLLARS FOR THAT YEAR. l 
THTNK nns [S I'>WRE THAN SMALL TO MODERATE. 

THIS NE! REPORT ALSO NOIT.S THAT SHUTDOWN OF lPFC WOULD 
INCREASE ELECTRIC COSTS IN THE REO!ONBY ! 1 TO 25 PERCENL 
nus \VOi,iLD RESULT fN AN ADDITIONAL COST OF SllOn MIUJON TO$! 
BJUJON PER YEAR FOR ELECTRICJTY !N THE REGlOK 

YOU!< ElS DOES NOT ADEQUATELY ADDRESS THE ENORMOUS ECONOMIC 
BENf:TlTS OF lf>E(' \S.'HlCH WOULD BE LOST UPON PLANT SHUTDO\VN. 

JOHN J KFLL Y 
JLEJSK£LLY@:VERIZON.NET 
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