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i upphafi skal tekid fram ad faghdpur sem skipadur var 22. oktdber 2013 af verkefnisstjom RA3 til ad meta
helsta agreiningsefni pessa mals komst ad peirri 6tvireedu nidurstéou ad engri dvissu hefdi verid eytt um afdrif
laxfiska i bjorsa ef af virkjunum i nedri hluta &rinnar yrdi. Fra upphafi pessi mals var algjort skilyrdéi fyrir
framkvemdum ad engin dvissa rikti um afdrif laxfiska i bjorsa. pvi er med élikindum ad malid skuli hafa gengid
svo langt ad nu liggi fyrir tillaga um ad setja virkjanir & géngusl6d laxfiska i Pjorsa i nytingarflokk. Sja fylgiskjal
10g keeru til Urskurdarnefndar umhverfis - og audlindamala (21. jan 2016) fylgiskjal 2

A0 okkar aliti hefur raunverulegt mat & umhverfisahrifum virkjana i nedri hluta bjorsar, eins og nagildandi l6g
kveda & um, aldrei farid fram. Arin 2001-2003 var lagt fram mat sem margir 6h&dir sérfreedingar hafa talid
ofullnzgjandi. Sérfreedingar okkar hafa bent a ad sama mali gegni um maérg fleiri gégn sem kallad hefur verio
eftir og pvi sé langt i land med ad haegt sé ad taka akvardanir um verkfraedilegar adgerdir & fyrirhugudu
virkjunarsvadi.

Samantektin fra 2001-2003 er 16ngu drelt. Sett hafa verid ny 16g um umhverfismat med nyjum aherslum
byggdum & nyrri pekkingu og alpjodakréfum par sem sett eru strong skilyrdi um verndun nattiruveromeeta,
umhverfisvernd og sjalfbarni. A loftslagsradstefnunni i Paris arid 2015 var mjég haldid & loft nylegum
upplysingum um pann mikla skada sem vatnsaflsstiflur valda lifrikinu. par ber heast tjon a fiskstofnum vegna
busveaedataps, rennslisbreytinga og setefnisflutninga. bvi var 16gd hofuddhersla & ad lifrikid yrdi
undantekningalaust kannad til hins ytrasta og umhverfisahrif metin 4dur en verkfraedingar fengju ad hlutast til
um mannvirkjagerd i straumvotnum. Nytt umhverfismat etti ad tryggja moguleika landeigenda til ad peir geti
varid sina hagsmuni til framtidar.

Nar eingdngu hefur verio studst vid samantekt fra Veidimalastofnun sem NASF telur vanhafa, badi vegna
veigamikilla fjarhags- og hagsmunatengsla vid Landsvirkjun og pekkingarleysis & pvi sem mali skiptir i pessu
sambandi. bvi til studnings bendum vid & ad engin bldsvaedadeild er starfreekt & Veidimalastofnun og pvi hefur
han ekki & ad skipa sérfredingum & svidi rennslismelinga, frumframleidslu eda greiningar a lifslikum
fiskistofna. Sérfredipekking a dhrifum vatnsaflsvirkjana & pessa mikilveegu peetti er pvi ekki fyrir hendi &
stofnuninni. Sja fylgiskjal 3.

Fjolmorg grundvallaratridi i lifriki bjorsar liggja ekki fyrir ad mati sérfreedinga sem NASF hefur leitad til um
radgjof. M.a.vantar efna- og edlisfredigreiningar & vatni og botngrddri bjorsar og pveram hennar.

Bjartsyni Landsvirkjunar um mogulegan drangur af seidaveitum til ad halda lifi i dijigum hluta laxastofnsins
byggist ekki & neinum reynsluvisindum. begar vid batist ad rannséknir & lifrikinu eru 6fullnzgjandi, eins og
rakid er i fylgigdgnum blasir vid ad malid parfnast miklu betri skodunar. Sjé fylgiskjal 4. Veidimalastofnun 0thjo
samantekt & upplysingum um ymiss konar efnisatridi. Margt i samantekt Veidimalastofnunar hefur téluvert
upplysingagildi en getur varla talist fagleg greining & hugsanlegum ahettupattum og métveegisadgeroum.
Abyrgir sérfraedingar sem vid hofum leitad til, innlendir og erlendir, eru & einu mali um ad si samantekt sé ekki
nagjanlegur grunnur ad umhverfismati. Ekki neegir ad benda & ad hugsanlega geti ,,einhvers konar seidaveitur®
audveldad nidurgdngu seida pvi ad feestar slikar ,,veitur” hafa komid ad gagni pratt fyrir aratuga
tilraunastarfsemi - Eins og segir i einni skyrslu, sja fylgiskjal 5bls. 5, sérfeedinga okkar: ,,There has been
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insufficient collection of the appropriate biological data and an insufficient evaluation of the potential impacts
using population viability analyses.*

Rétt er ad vekja athygli & lifslikum sjébirtingsstofnins i bjérsa. Sjébirtingur getur ordié 10-12 &ra og gengur &
hverju ari (stundum oftar en einu sinni) til sjavar og aftur i ana. Hvad sem seidaveitum lidur eru allir
sérfreedingar sammala um pad, hvada stofnun sem peir tilheyra, ad petta muni sjobirtingurinn aldrei geta gert ef
afvirkjunum verdur. Sjobirtingur i bjérsa muni pvi fljotlega lida undir lok.

i bréfi dagsettu 20. jandar, 2016, sja fylgiskjal 5, samt fylgiskjélum 6 og 7 er itarleg greinargerd fra Dr.
Margaret J. Filardo, Ph.D. Supervisory Fish Biologist, einum helsta sérfredingi i ahrifum mannvirkja & lifriki
vatnasvaeda hja Fish Passage Center i Portland, Oregon. Dr. Filardo fer faglega yfir alla helstu lifrikispeetti er
varda aeetlanir um Hvammsvirkjun og bendir & upplysingar sem vantar adur en lengra er haldid, dregur fram
ovissupeetti og synir fram a 6ndga pekkingu peirra sem ad malinu hafa stadid. Lokaord hennar eru pessi:

In summary, the process that has occurred thus far regarding the movement of the Hvammur
hydroproject to the utilization category and the decision to forgo an updated Environmental Assessment,
relies on building the dam and then observing what the effectiveness of the countermeasures are on aquatic
life in the Thjérsd River.This approach does not address the substantial information of the impacts of hydro
development on aquatic populations from rivers around the world. If that information were taken into
consideration the only logical conclusion would be that there is more “certainty” associated the impacts of
hydro development than “uncertainty.” Regardless of the implementation of countermeasures and
monitoring, once Hvammur is built there will be substantial negative impacts to the aquatic life of the
Thjorsa.

Nidurstada faghopsins sem var skipadur til ad fara yfir gogn malsins var skyr um ad ekki hafi dregid dr neinni
ovissu um afdrif laxfiska i &nni, ef af virkjunum verdi. Sja fylgiskjal 1

S 6tvireda nidurstada stendur ad engri dvissu um afdrif laxfiska i bjorsa hefur verid eytt og pvi eru engar
forsendur fyrir hendi til ad feera Holta- og Urridafossvirkjanir i nedri hluta Pjorsar ar bidflokki i nytingarflokk.

A seinustu manudum hafa fallid hastaréttardémar i Bandarikjunum sem stydja pa skodun ad hugmyndir
verkefnastjornar rammaaatlunar vegna afkomu fiskistofna i bjorsa standast engan veginn. Sja fylgiskjal 8

Askilinn er allur réttur til pess ad koma & framferi frekari kréfum, sjénarmidum og malsastedum, sem og
gbgnum, & sidari stigum pessa mals eftir pvi sem tilefni kann ad gefast til.

Virdingarfyllst

Orri Vigfasson formadur
NASF, Verndarsjods villtra laxastofna

pydingar & enska textanum bodnar verdi peirra 6skad.
Fylgiskjol med karu til Grskurdarnefndar umhverfis- og audlindamala fylgiskjal 2, tilteek verdi peirra dskad.
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Verkefnisstjorn rammaaaetlunar

Umhverfis- og audlindaraduneyti

Skuggasundil

IS-150 Reykjavik Reykjavik 04.11.2013

Efni: Mat faghOps & ovissu fyrirliggjandi upplysinga um ahrif Hvamms-, Holta- og
Urridafossvirkjana i nedri hluta pjorsar a laxfiska i anni

Inngangur

Faghopurinn var skipadur 22.10.13 af verkefnisstjom RA3. Samkvamt skipunarbréfi
skyldi faghdpurinn ,,..meta hvort fyrirliggjandi upplysingar um ahrif virkjananna
priggja & laxfiska i Pjorsé hafi dregid naegjanlega mikid ur peirri 6vissu, sem leiddi til
pess ad virkjunarkostirnir voru ferdir ur nytingarflokki i bioflokk vid endanlega
afgreidslu & tillogum verkefnisstjornar 2. &fanga rammaadetlunar, til pess ad unnt sé ad
rada einhverjum peirra eda 6llum i nytingarflokk & nyjan leik."

i vinnu sinni studdist hépurinn vid: 1) Skyrslu Skala Skalasonar og Haraldar Rafns
Ingvasonar um mat & fyrirliggjandi rannsoknum & laxfiskum i pjorsé og fyrirhugudum
motvaegisadgerdum vegna umraddra priggja virkjana; 2) bréf verkefnisstjornar til
Orkustofnunar dags. 22.10.13; 3) bréf Landsvirkjunar (LV) til Orkustofnunar dags.
31.10.13; 4) ymsar skyrslur og minnisbl6d um fyrirhugadar framkvaemdir og rannséknir
peim tengdar; og 5) alpjodlegar skyrslur og visindagreinar (nénari upplysingar um
heimildir faghopsins verda veittar sé pess 6skad).

Ad mati faghdpsins liggur fyrir nokkud skyrt mat a ahrifum hverrar virkjunar & laxfiska
med génguhegdun i Pjorsa. A undirbiningstima virkjananna priggja hafa a@tlanir um
gerd peirra breyst nokkud, t.d. steerd I6na (sjad uppferdar framkvemdadeatlanir fyrir
hverja virkjun i bréfi LV 31.10.13). Faghopurinn vill taka fram ad allar télur um bulsvadi
i pessu bréfi byggja & mati sem unnid var arid 2001 og birt i skyrslu Veidimalastofnunar
ario 2002 (Magnus Jéhannsson o.fl. 2002) enda hafa per ekki verid uppfaerdar m.t.t.
sidari breytinga & framkvaemdaaatlun.

LV hefur lagt fram formlegar tillégur um maotvaegisadgerdir til ad bregdast vid
neikvedum ahrifum virkjananna a laxfiskastofna (sja Hakon Adalsteinsson o.fl. 2012)
0g pessar formlegu tillogur voru uppferdar i bréfi LV 31.10.13. Auk pess hafa
motvaegisadgerdir, detlanir um vokhm stofna laxfiska, og vidbragdsastlanir ef
motvagisadgerdir brygdust, verid reddar i ymsum skyrslum, minnisblédum og sidast i
bréfi LV 31.10.13.



Forsendur fagh6psins hvad snertir pa spumingu sem honum var falid ad svara varda
fyrst og fremst stofna laxfiska med gonguhegdun. I pvi sambandi gerir faghopurinn
greinarmun & peim svedum i bjorsarkerfinu par sem utbreidsla gongufiska er
nattdruleg og peim svaedum par sem Utbreidslan er vegna atbeina mannsins. bessi
svaedi em 06ll ofan fossins Buda sem var gerour fiskgengur arid 1991. b4 er mikilvegt ad
taka tillit til pess ad laxastofninn i Pjorsa er med peim steerstu & landinu og ad
laxastofnum er vida 6gnad.

Samkvaemt upplysingum LV er bygging virkjana vid Holt og Urridafoss had pvi ad
fyrst sé virkjad vido Hvamm (télvupdstur fra LV til verkefnisstjomar RA 02.11.13). bvi er
ljost ad ef af pessum virkjunum verdur mun Hvammsvirkjun risa & undan hinum
tveimur.

Hvammsvirkjun

Virkjunin hefur fyrst og fremst ahrif utan nattimlegs utbreidslusvaedis gongufiska. po
verdur ad hafa i huga ad svaedid ofan Buda er nU aatlad vera um 48% af Gtbreidslu laxa
i bjorsarkerfinu og um 10% af framleidslusveedi fyrir laxa. Aatlad 16n og skerding &
rennsli &n motveaegisadgerda em talin raska um 68% af pessum busvaedum. Ahrif
vikjunarinnar & nattiruleg bisvadi gongufiska nedan Buda yrdu litil. Ahrif &
stadbundna stofna urrida og bleikju yrdu talsverd, likt og eldri virkjanir i kerfinu hafa
haft.

Uppferdar formlegar motvaegisadgerdir (bréf LV 31.10.13, bls. 12) gera rad fyrir
seidafleytu og laxastiga vid pessa virkjun sem byggja a mikilli undirbdningsvinnu og
nylegum rannsoknum. Augljést er ad reynsla af métvaegisadgerdum vid
Hvammsvirkjun, m.a. hvad snertir starfsemi séidafleytu, virkni laxastiga, ahrif skerts
rennslis a busvadi og naudsyn pess ad endurbeata busvaedi, mundi draga umtalsvert ar
ovissu um virkni moétvaegisadgerda fyrir mdgulegar virkjanir nedar i Pjorsa, sem og
annars stadar i landinu. | pessu sambandi er rétt ad benda a ad petta yrdi i fyrsta skipti
sem seidafleyta yroi notud vid vatnsaflsvirkjun & islandi.

Nidurstada:
Afofangreindu telur faghdpurinn réttletanlegt ad fera Hvammsvirkjun ar bidflokki i
nytingarflokk.

Holtavirkjun

Virkjunin hefur ahrif & nattimlegu atbreidslusveadi laxfiska en a sveedinu em
mikilveegustu hrygningar- og uppeldissvadi laxa i anni. Virkjunin hefur augljoéslega
einnig ahrif 4 sveedid fyrir ofan Buda. An motvaegisadgerda er aztlad ad virkjunin raski



um 72% basvada fyrir laxfiska i Pjorsarkerfinu i heild og um 46% blsvada a
nattarulegu Gtbreidslusvaedi géngufiska fyrir nedan Buda.

Ahrif virkjunarinnar & laxfiska eru ad miklum hluta vegna rennslisskerdingar & basveadi
beirra og varda hrygningu, klak og uppeldi seida. betta & sérstaklega vid um Budakvisl i
Pjorsa, en snyst auk pess um adgengi fullordinna fiska ad Kalfa. Vid teljum ad formleg
tillaga LV ad maétvaegisadgerdum (sja lid A LV 30.10.13, bls. 12) se i retta att, en dragi
ekki ar ovissu. Rannsoknir Veidimalastofnunar (Magnus Johannsson o.fl. 2002, 2008) a
blUsvaedagerd og gongumynstri & pessu svadi, sem og upplysingar i bréfi LV 31.10.13,
eru aftur a méti mikilvaegar grunnforsendur métvagisadgerda, en naudsynlegt er ad
betrumneta datlanir um rennslisstyringu (sérstaklega i Budakvisl og Mumeyrarkvisl)
sem taki tillit til parfa laxfiska @a mismunandi avistigum. Jafnframt er naudsynlegt ad
setja fram formlegar datlanir um bldsvedagerd og breytingar & farvegum. Hvad snertir
rennslisahrif og bdsvedamal & pessu svadi er ljost ad meiri rannsokna og aatlana er
porf, t.d. rannséknir & hrygningarsvedum og -timum lax og sjobirtings. ba ber ad nefna
ad a grundvelli busvedamats og @tladra ahrifa rennslisskerdingar lagdi
Veidimalastofnun til ad lagmarksrennsli i Budakvisl yrdi ekki minna en 30 m3sek.
(Magnus Jéhannsson o.fl. 2002). Ndkvaem utfersla formlegra métvaegisadgerda er
sérstaklega mikilvaeg hér vegna pess ad mikid af natturulegum busvedum laxfiska
skerdist varanlega vegna I6dna Holta-, og Urridafossvirkjanna.

Laxastigi vido Buda hefur reynst vel. LV hefur ad okkar mati gert fullnaegjandi astlanir
um adloégim laxastigans sem nefndur er i formlegum motvaegsisadgerdum, komi til
byggingar Holtavirkjunar (sja LV 30.10.13).

Gert er rad fyrir seidafleytu i formlegum motvegisadgerdum vid Holtavirkjun, en
Oakvedid er um stadsetningu og Gtferslu hennar (LV 31.10.13). bessari ovissu parf ad
eyoda.

Nidurstada:

Af ofangreindu telur faghopurinn ekki réttleetanlegt ad feera Holtavirkjun ur bidflokki i
nytingarflokk.

Urridafossvirkjun

Virkjunin hefur ahrif & ndnast 6llu Utbreidslusveadi laxfiska i pPjorsa. Stifla vegna l6ns
vid Heidatanga mundi &n motvaegisadgerda taka fyrir alla fiskgengd i bjorsa og hindra
adgang ad 78% nattarulegra busveda og 88% allra busvaeda laxfiska.

Ahrif rennslisbreytinga nedan virkjunar a géngur og bdsvedi laxfiska eru enn nokkud
0ljos (LV 31.10.13) og naudsynlegt er ad gera ndkvaemari athuganir og agtlanir par ad
latandi. Formlegar motveegisadgerdir myndu midast vid peaer athuganir og aatlanir.



Aatlanir um byggingu laxastiga og seidafleytu vid Urridafossvirkjun byggja a
itarlegum rannséknum og reynslu sem einnig nytast vid slik mannvirki vid efri
virkjanimar. 6 ber ad hafa i huga ad virkni pessara mannvirkja er forsenda pess ad
stofnar géngufiska lifi af ef kemur til byggingar Urridafossvirkjunarinnar. i pessu
sambandi leggjum vid aherslu & ad nanari upplysingar séu veittar um virkni seidafleyta
fyrir mismunadi sterdir laxfiska (p.m.t. fullordinn sjobirting). i bréfi LV 31.10.13 koma
fram mikilvaegar upplysingar um rennslishrada i [bnum sem myndast vid virkjanimar
prjar. Naudsynlegt er ad meta ndnar mogulega géngutéf og génguhegdun seida i
Ionunum, sérstaklega i Heidarloni par sem pessi atridi varda grundvallarafkomu
fiskistofnanna i Pjorsa vegna legu virkjunarinnar nedarlega i vatnakerfinu. Mikilli
ovissu veri eytt ef rannsoknarsnidurstédur legju fyrir um nidurgénguatferli seida vid
samberilegar adstedur. Slikt teekiferi gaefist ef radist yrdi i Hvammsvirkjun. petta
mundi einnig gefa mikilvaegar upplysingar um straumakerfi i lbnunum og tengsl pess
vid atferli laxfiska.

Nidurstada:

Afofangreindu telur faghdépurinn ekki réttletanlegt ad feera Urridafossvirkjun ar
bidflokki i nytingarflokk.

Nokkur almenn atridi

Byggt & peim upplysingum sem liggja fyrir teljum vid ad datlanir LV um voktun &
fiskstofnum Pjorsar eftir mdgulega byggingu virkjana purfi ad vera skyrari. Slik voktun
parf ad na til stofna laxfiska, génguhegdunar peirra, hrygningar, klaks og
seidauppeldis, sem og vistfredi busvaeda. EkKi liggur fyrir skipuleg vidbragdséetlun ef
einhver motveegisadgerda reynist illa eda mistekst (sbr. bls. 11 LV 31.10.13), en slik
aztlun er naudsynleg.

Faghopurinn lysir &nagju sinni med val LV & fiskveenum Kaplan hverflum (LV
30.10.13)

Faghdpurinn telur naudsynlegt ad formlegar motveegisadgerdir LV vegna virkjananna
priggja (sbr. bls. 12 LV 31.10.13) purfi ad vera mun itarlegri og hver adgerd verdi
sérstaklega rokstudd i greinargerd um framkvemd med tilvisun i videigandi
rannsoknargdgn og heimildir. bessi tillaga er i samrami vid skyrslu Skala og Haraldar
og bréf verkefnisstjomar RA3 til Orkustofnunar 22.10.13.

Faghdpurinn hefur &hyggjur af litilli pekkingu a géngu- og stadbundnum stofnum
urrida og bleikju i Pjérsa og hvetur til ad rannsoknir & peim verdi storauknar.

Ad lokum viljum vid pakka fyrir samvinnuna vid verkefnisstomina og traustio sem
okkur er synt
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Urskurdarnefnd umhverfis- og audlindamala
Skuggasundi 3
101 Reykjavik

21.januar 2016

EFNI: Krafa um ad felldur verdi ur gildi sa pattur akvoérdunar Skipulagsstofnunar, dags. 16.
desember 2015, ad 6ska ekki eftir endurskodun & matsskyrslu um Hvammsvirkjun samkveaemt
12. gr. laga nr. 106/2000 hvad vardar ahrif & vatnalif og vatnafar.

Visad er til erindis NASF Verndarsjods villtra laxastofna til Skipulagsstofnunar fra 28.
september 2015 um endurskodun & mati & umhverfisdhrifum Hvammsvirkjunar. Sja fylgiskjol
5-12.

Hér & eftir munum vid syna fram & veigamikla galla og rangfeerslur i malsmedferdinni og fera
rok fyrir pvi ad ymis atridi i a&kvoroun Skipulagsstofnunar standist ekki visindalegt mat. ba
munum vid setja fram fram adrar athugasemdir sem NASF vill koma & framfeeri.

[ upphafi viljum vid taka fram ad faghopur sem skipadur var 22. oktober 2013 af
verkefnisstjorn RA3 til ad meta helsta agreiningsefni pessa mals komst ad peirri Gtvirsedu
nidurstddu ad engri dvissu hefdi verid eytt um afdrif laxfiska i bjérsa ef af virkjunum i nedri
hluta arinnar yrdi.Sja fylgiskjal 13. Hugmynd hdpsins um ad skipta Pjorsa upp i nattaruleg og
Onétturuleg basvadi laxfiska og réttleta pannig ad gera tilraun med Hvammsvirkjun til ad sja
hvernig til tekist, breytir engu um pa meginnidurstédu. Um petta er fjallad hér ad nedan og
rakid hvernig 6tvired nidurstada faghopsins hefur verid affeerd og misnotud med 6sannindum
i malflutningi verkefnastjornar Rammaaatlunar og Landsvirkjunar. Vid teljum ad pessi
blekkingaleikur hafi slegid ryki i augu Skipulagsstofnunar.

AdJ okkar aliti hefur raunverulegt mat a umhverfisahrifum virkjana i nedri hluta Pjérsar, eins
og nugildandi 16g kveda & um, aldrei farid fram. Arin 2001-2003 var lagt fram mat sem
margir 6hadir sérfredingar hafa talid 6fullnaegjandi. Sérfreedingar okkar hafa bent & ad sama
mali gegni um morg fleiri gogn sem kallad hefur verid eftir og pvi sé langt i land med ad haegt
sé ad taka akvardanir um verkfraedilegar adgerdir & fyrirhugudu virkjunarsvadi.

I méalsmedferdinni hefur nar eingdéngu verid studst vid samantekt fra Veidimalastofnun sem
NASF telur vanhaefa, ba&di vegna veigamikilla fjarhags- og hagsmunatengsla vid
Landsvirkjun og pekkingarleysis a pvi sem mali skiptir i pessu sambandi. bvi til studnings
bendum vid & ad engin busvadadeild er starfreekt a Veidimalastofnun og pvi hefur han ekki a
ad skipa serfreedingum & svidi rennslismelinga, frumframleidslu eda greiningar & lifslikum
fiskistofna. Sérfredipekking a dhrifum vatnsaflsvirkjana & pessa mikilvaegu petti er pvi ekki
fyrir hendi & stofnuninni. Sja fylgiskjal 4.

Gerd er athugasemd vid akvordun Skipulagsstofnunar, eftir ad timamaork runnu Gt i september
2015, ad leyfa adeins Landsvirkjun ad feera fram vidbétaratskyringar og athugasemdir - en
ekki 60rum hagsmunaadilum. Okkur er tjad ad Landsvirkjun hafi skilad 86 sidna
vidbotarskyrslu med Gskyringum sinum. Vid 6skum pvi vinsamlegast eftir ad fa fund og leida
fram helstu sérfredinga okkar (sem eru erlendir rikisborgarar, basettir erlendis) til ad utskyra



og svara spurningum Urskurdarnefndar til ad tryggja ad malflutningur fyrir nefndinni verdi
ekki jafn einhlida og vid afgreidslu Skipulagsstofnunar.

Samantektin fr4 2001-2003 er I16ngu Urelt. Sett hafa verid ny 16g um umhverfismat med nyjum
aherslum byggdum a nyrri pekkingu og alpjodakréfum par sem sett eru strong skilyrdi um
verndun natturuverdmaeta, umhverfisvernd og sjalfbarni.A loftslagsradstefnunni i Paris i
desember sl. var mjog haldid & loft nylegum upplysingum um pann mikla skada sem
vatnsaflsstiflur valda lifrikinu. Par ber hast tjon & fiskstofnum vegna blsveedataps,
rennslisbreytinga og setefnisflutninga. pvi var 16gd hofudéhersla & ad lifrikid yroi
undantekningalaust kannad til hins ytrasta og umhverfisahrif metin &dur en verkfraeedingar
fengju ad hlutast til um mannvirkjagerd i straumvétnum.

Margt i samantekt Veidimalastofnunar hefur toluvert upplysingagildi en getur varla talist
fagleg greining & hugsanlegum &hettupattum og maétveegisadgerdum. NASF telur ad ekki sé
negjanlegt ad benda a ad hugsanlega geti einhvers konar ,,seidaveitur“audveldad nidurgéngu
seida par sem flestar seidaveitur i verdldinni hafa i reynd komid ad litlu gagni préatt fyrir
aratuga tilraunastarfsemi. Eins og segir i einni skyrslu, sja fylgiskjal 1a bls 5, sérfedinga
okkar: ,, There has been insufficient collection of the appropriate biological data and an
insufficient evaluation of the potential impacts using population viability analyses.*

Ekki verdur sed ad samantekt Veidimalastofnunar hafi verid gerd i samradi vid landeigendur
og heimafélk. Nokkur hundrud adilar eiga land ad Pjorsa og nyta hlunnindi vatnasveedisins
med margvislegum hatti. Veidimalastofnun og Landsvirkjun leggja péa alla ad jéfnu og hunsa
sjénarmid margra peirra ad pvi er virdist til pess eins ad pjona hagsmunum Landsvirkjunar.
Hér er um ad raeda prju til fjégur hundrud einstaklinga med élika hagsmuni eftir pvi hvar land
peirra liggur ad vatnakerfinu.

Fjolmorg grundvallaratridi er varda lifriki Pjorsar liggja ekki fyrir ad mati serfreedinga sem
NASF hefur leitad til um radgjof. Visad er til umsagnar NASF til Skipulagsstofnunar fra 29.
september 2015, m.a. um ad gera purfi efna- og edlisfreedigreiningar & vatni og botngrodri
pjorsar og pverdam hennar. Athygli vekur ad faghdpurinn tekur ekki fram ad gera purfi slikar
grunnrannséknir af fagfolki - sem stangast a vid pad sem einn patttakandi i faghpnum benti
a i rannsoknardatlunum vegna virkjunaraaetlana i Hvammsa i Vopnafirdi fra pvi i mars 2006.
Sjéa fylgiskjal 3.

Ekki verdur séd hvers vegna Skipulagsstofnun vill ekki fa fram allar grunnupplysingar um
lifrikid svo heagt sé ad greina til fulls tiltekna peetti i vistkerfinu adur en lengra er haldid. Ef af
framkvemdum verdur er stofnunin ad torvelda ad landeigendur geti komid ad naudsynlegum
nytingarreglum og takmorkunum er varda naudsynleg umsvif, m.a. reglum um
lagmarksrennsli. Nytt umhverfismat etti ad tryggja moguleika landeigenda til ad peir geti
varid sina hagsmuni til framtidar.

Veidimalastofnun Gtbjé samantekt & upplysingum um ymiss konar efnisatridi. Abyrgir
sérfreedingar sem vid hofum leitad til, innlendir og erlendir, eru a einu mali um ad su
samantekt sé ekki naegjanlegur grunnur ad umhverfismati. Margt i samantektinni hefur
upplysingagildi en er ekki fagleg greining & hugsanlegum &hettupattum og
motvaegisadgerdum. EKKi naegir ad benda & ad hugsanlega geti ,,einhvers konar
seidaveitur” audveldad nidurgdngu seida pvi ad feestar slikar ,,veitur* hafa komid ad gagni
préatt fyrir aratuga tilraunastarfsemi.



Rétt er ad vekja athygli 4 lifslikum sjébirtingsstofnins i Pjérsé. Sjébirtingur getur ordid 10-12
ara og parf & hverju ari (stundum oftar en einu sinni) ad komast 4t i sjé og ganga aftur i na.
Hvad sem seidaveitum lidur eru allir sérfreedingar sammaéla um pad, hvada stofnun sem peir
tilheyra, ad petta mun aldrei takast i reynd ef af virkjunum verdur og ad sjébirtingur i Pjérsa
muni pvi fljétlega lida undir lok.

Bjartsyni Landsvirkjunar um moégulegan drangur af seidaveitum vid ad halda lifi i drjigum
hluta laxastofnsins byggist ekki & neinum reynsluvisindum. Pegar vid baetist ad rannséknir &
lifrikinu eru 6fullneegjandi, eins og rakid er i fylgigégnum pessarar keeru blasir vid ad mélio
parfnast miklu betri skodunar. Sjé fylgiskjal 2.

[ bréfi dagsettu 20. jandar, 2016, sja fylgiskjal 1a, 4samt fylgiskjolum 1b og 1c er itarleg
greinarger0 fra Dr. Margaret J. Filardo, Ph.D. Supervisory Fish Biologist, einum helsta
sérfreedingi { ahrifum mannvirkja 4 lifriki vatnasvaeda hja Fish Passage Center i Portland,
Oregon. Dr. Filardo fer faglega yfir alla helstu lifrikispeetti er varda deetlanir um
Hvammsvirkjun og bendir 4 upplysingar sem vantar 4dur en lengra er haldid, dregur fram
évissupeetti og synir fram 4 6néga pekkingu peirra sem ad mélinu hafa stadid. Lokaord hennar
eru pessi:

In summary, the process that has occurred thus far regarding the movement of the
Hvammur hydroproject to the utilization category and the decision to forgo an updated
Environmental Assessment, relies on building the dam and then observing what the
effectiveness of the countermeasures are on aquatic life in the Thjérsa River.This
approach does not address the substantial information of the impacts of hydro
development on aquatic populations from rivers around the world. If that information
were taken into consideration the only logical conclusion would be that there is more
“certainty” associated the impacts of hydro development than “uncertainty.” Regardless
of the implementation of countermeasures and monitoring, once Hvammur is built there
will be substantial negative impacts to the aquatic life of the Thjérsa.

Eins og fram kom { upphafi bréfs pessa kaerum vid drskurd Skipulagsstofnunar ekki sist vegna
pess ad hann byggist & folskum forsendum og misvisandi mélatilbinadi, allt fra pvi ad
verkefnastjérn Rammadaetlunar skiladi inn tillégum um ad feera Hvammsvirkjun tr bioflokki {
nytingarflokk til pess ad Landsvirkjun skiladi inn sidustu athugasemdum sinum til
Skipulagsstofnunar.

Pegar Alpingi sampykkti ad feera virkjanir { nedri hluta Pjérsar tr nytingarflokki, eins og
verkefnastjérn hafdi i fyrstu lagt til, i bidflokk var pad vegna évissu um afdrif laxfiska { dnni,
ef af virkjunum yroi.

Pad hefur alla tid verid forsenda fyrir pvi ad lja mals 4 pessum virkjunum { dnni ad tryggt
veeri ad peer hefou ekki verulega neikveed éhrif 4 laxfiska. Pegar verkefnastjérn lagdi fram
tillégu sina hid fyrra sinn hafdi Landsvirkjun { samvinnu vid Veidimélastofnun talid
stjérnarménnum trd um ad évissu um afdrif laxfiska i Pjorsé hefdi verid eytt med
motveegisadgerdum, einkum seidaveitum og laxastigum. I athugasemdaferlinu, 4dur en
Alpingi sampykkti Rammadzatlun, kom i ljés ad pad var langur vegur fra pvi ad peirri évissu
hefdi verid eytt. Pvert & méti voru 16gd fram gégn sem syndu ad sambeerilegar
métvagisadgerdir hefdu litlum sem engum drangri skilad par sem peer hefdu verid reyndar i
Bandarikjunum - en peer adgerdir voru helsta fyrirmynd Landsvirkjunar og



Veidimaélastofnunar { malinu. Pvi meetti buast vid algjoru hruni laxfiskastofna { anni ef radist
yrdi i virkjanir, prétt fyrir allar bodadar métvaegisadgerdir sem ettu kannski méguleika 4 ad
halda lifi { 10-15% af laxastofninum. Eins og d40ur sagdi var alltaf vitad ad sjébirtingur myndi
alveg purrkast dt.

Alpingi brést vio pessum athugasemdum med pvi ad sampykkja ad virkjanir { nedri hluta
Pjorsér skyldu settar { bidflokk & medan farid yrdi betur yfir heettuna sem villtum laxfiskum {
Pjérsa stafadi af virkjunum. Pegar parna var komid i malsmedferdinni var ljést ad
Veidimaélastofnun var ordin vanheef til ad fjalla um malid og pvi var skipadur faghépur éhadra
liffreedinga, undir forystu Skula Skilasonar, sem skyldi fara yfir gégn um virkjanir og
métvagisadgerdir med tilliti til moguleika laxfiska i Pjérsé ad lifa af i anni ef af virkjunum
yrdi. Med Skdla i hépnum voru Hilmar Malmquist, Sigurdur Mér Einarsson og Sigurdur S.
Snorrason. Hépnum var falid ad meta ,évissu fyrirliggjandi upplysinga um ahrif Hvamms-,
Holta- og Urridafossvirkjana i nedri hluta Pjérsar a laxfiska { anni” eins og segir i
efnisfyrirsogn 4 lokaskyrslu faghépsins sem send var verkefnastjérn Rammadetlunar hinn 4.
névember 2013.

Nidurstada hépsins er skyr um ad ekki hafi dregid dr neinni évissu um afdrif laxfiska { énni,
ef af virkjunum verdi. Sjd fylgiskjal 13

Hins vegar byr hépurinn til pad nymeeli { allri umfjéllun um mélid ad setja sveedid ofan
Hvammsvirkjunar skor leegra en 6nnur sveedi drinnar vegna pess ad pad sé ,utan néattirulegs
titbreidslusveedis gongufiska®“. Vegna pessarar heimatilbtinu flokkunar 4 mikilvaegi bisveeda
laxfiska i Pjorsd alyktar hépurinn ad Sheett sé ad gera tilraun med Hvammsvirkjun og sjd
hvernig til tekst. Pannig kemst faghépurinn ad peirri nidurst6ou ad pad sé ,réttleetanlegt ad
feera Hvammsvirkjun tr bidflokki i nytingarflokk.*

Faghopurinn var ekki spurdur ad pvi i hvada flokk eetti ad skipa virkjunum { Pjérsd. Hépurinn
atti ad meta hvort 6vissu um afdrif laxfiska { Pjérsa hefdi verid eytt med bodudum
moétveegisadgerdum vid éhjdkvaemileg ahrif virkjana. Mat hépsins var 6tvireett um ad peirri
6vissu hefdi ekki verid eytt.

Pessa nidurstodu faghépsins, sem leidd var af vangaveltum hans um néttdruleg biasvaedi {
Pjorséd, tekur verkefnastjorn Rammadeetlunar sidan og notar sem roksemd fyrir pvi ad leggja
til vid Alpingi ad Hvammsvirkjun verdi fzerd dr bidflokki i nytingarflokk. I Greinargerd
verkefnisstjornar rammadeetlunar 21. mars 2014 til Alpingis segir um starf faghdpsins og
alyktanir verkefnisstjérnar af nidurstédum hans (undirstrikun er okkar:

. Eina verkefni faghopsins felst i pvi ad meta hvort fyrirliggjandi upplysingar
um &ahrif virkjananna priggja 4 laxfiska i bPjorsd hafi dregid nagjanlega
mikid ur peirri ovissu, sem leiddi til pess ad virkjunarkostirnir voru fzerdir ur
nytingartlokki 1 bidflokk vid endanlega afgreidslu 4 tillogum verkefnisstjornar
2. dfanga rammadaetlunar, til pess ad unnt sé ad rada einhverjum peirra eda
ollum 1 nytingarflokk 4 nyjan leik. *

Faghépurinn taldi ad nokkud skyrt mat leegi fyrir 4 dhrifum hvers virkjunarkosts um sig
a laxfiska med gonguhegdun { Pjérsd og komst ad peirri nidurstédu ad évissa vardandi
ahrif Hvammsvirkjunar & laxfiska hefdi minnkad naegjanlega til ad réttleetanlegt veeri ad
feera virkjunina i nytingarflokk 4 nyjan leik. Hins vegar hefdi ekki verdi dregio
neegjanlega dr 6vissu hvad vardar Holtavirkjun og Urridafossvirkjun. Faghépurinn gerdi




greinarmun 4 peim sveedum { Pjérsdrkerfinu par sem ttbreidsla gongufiska er néttdruleg
og peim sveedum par sem titbreidslan er vegna atbeina mannsins. Skyrsla faghépsins er
adgengileg 4 vef rammadaetlunar.

Eins og rakid er hér ad ofan er pad ekki satt ad faghdpurinn hafi talid évissu hafa ,minnkad
negjanlega til ad réttleetanlegt veeri ad feera virkjunina i nytingarflokk 4 nyjan leik.”

Vid hja NASF métmeeltum pessum 6sannindum verkefnisstjérnar strax en stjérnin lagdi sidan
eftirfarandi svar fram med gégnum maélsins til Alpingis:

Pvi er métmaelt hardlega a0 HvammsvirKjun verdi reist sem eins konar tilraunastofa til
ad kanna virkni métvaegisadgerda i virkjunum nedar { anni

Verkefnisstjérn telur ad { pessum umségnum komi ekki fram nyjar upplysingar sem gefi
tilefni til ad endurskoda fyrri afgreidslu verkefnisstjérnarinnar.

Petta ,svar” verkefnisstjérnar tekur ekki tillit til pess ad pad er 6satt ad faghépurinn hafi
komist ad peirri nidurstodu ad évissu hafi verid eytt. Pad er erfitt a0 koma med nyjar
upplysingar til ad hrekja pad. Pad stendur og blasir vid i skyrslu faghdpsins.

Hin upphaflegu ésannindi um nidurstédu faghdpsins hafa gengid aftur i allri medferd malsins
og eru sidast ftrekud i lokaskyrslu Landsvirkjunar, sem htin lagdi fyrir Skipulagsstofnun eftir
ad allar athugasemdir h6fou komid fram:

1.7.10. Ahrif 4 fiskstofna - samantekt

Tekid var 4 6llum ofangreindum atridum { mati & umhverfisahrifum

2003. Sd vidbotarpekking sem komid hefur fram & sl. arum er i samreemi
vid drskurd og skilyrdi Skipulagsstofnunar vegna matsins, par sem farid
var fram & peer vidbétarrannséknir, dtferslu métvegis- og
voktunaradgerda sem lagdar voru til af Veidimélastofnun. Pess md einnig
geta ad i tengslum vid 3. &fanga Rammadaetlunar hafa ahrif
Hvammsvirkjunar 4 lifriki Pjorsér farid i gegnum rynivinnu margra
sérfreedinga, innlendra og erlendra, og var pad nidurstada peirra vinnu ad
dregid hefdi neegilega tr évissu vardandi ahrif virkjunarinnar til ad unnt
veeri ad rada henni 1 nytingarflokk & nyjan leik. Nénar er fjallad um préun
framkveemdartilhdgunar, métveegis- og voktunaradgerdir { 10. kafla
ryniskyrslu, par sem tekin eru saman goégn.

Eftir stendur ad nidurstada hins éhdda faghéps sem var falid ad leggjast yfir fyrirliggjandi
gogn var 6étvired um ad 6vissu um afdrif laxfiska i Pjorsa hefdi ekki verid eytt. St leid sem
faghépurinn baud verkefnastjérn upp 4 um ad greina & milli néttirulegra og énattdrulegra
bisveeda i Pjérsd, og alykta sidan sjélfur um flutning Hvammsvirkjunar dr bioflokki {
nytingarflokk, var algjérlega utan verksvids hépsins. Alyktunin byggdi ad auki ekki & neinu
fordemi i mati & umhverfisdhrifum mannvirkja. Ekki er heegt ad meta slik dhrif nema tt fra
nidverandi dstandi umhverfisins. Ekki er { bodi ad reyna ad imynda sér hugsanleg éhrif &
umhverfi eins og pad var 4 6tilgreindum tima { fortidinni, til deemis vid landndm adur en
madurinn héf ad lata til sin taka { umhverfinu 4 Islandi. Laxastiginn vid fossinn Buda hefur nd
i hartneer mannsaldur opnad laxfiskum gonguleid 4 frjésom bisveedi i Pjérsd. Stiginn er pvi



fyrir 16ngu ordinn hluti af umhverfinu og peir fiskar sem um hann ganga eru & engan hatt
onattarulegri en adrir fiskar.

pad er Otekt ad i arskurdi sinum hafi Skipulagsstofnun latid blekkjast af pessum
maélatilbanadi og rangferslum i endurségnum verkefnastjérnar og Landsvirkjunar & peim
nidurstddum sem faghdpurinn komst ad og greindi fra i skyrslu sinni hinn 4. nGvember 2013.

Sa Gtvireeda nidurstada stendur ad engri 6vissu um afdrif laxfiska i bjorsa hefur verid eytt. Og
bad er su nidurstada sem hefdi med réttu att ad liggja til grundvallar arskurdi
Skipulagsstofnunar en ekki rangfearslur peirra sem hafa hagsmuni af pvi ad reisa virkjanir a
svaedinu - og vakta ahrif peirra.

Askilinn er allur réttur til pess ad koma & framfaeri frekari kréfum, sjonarmidum og
maélsastedum, sem og gognum, & sidari stigum pessa mals eftir pvi sem tilefni kann ad verda
til. Sérstaklega er askilinn réttur til ad krefjast Urskurdar um stédvun framkvemda til
bradabirgda séu paer hafnar eda yfirvofandi, sbr. 5. gr. laga nr. 130/2011.
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Fylgiskjal 2
Fiskvegurinn vié Buda - verndun eignaverdmaeta — pjodnyting -
seidaveitur ofl.

Fiskvegur var gerdur vid fossinn Bada 1991 sem skadabatur fyrir pau neikvaedu dhrif sem
virkjanir i efri hluta arinnar h6fdu valdid. Ain hafdi verid fiskgeng upp fyrir Bida fram ad 1896
begar farvegur hennar breyttist i jardskjalfta. Ofan Bada eru busveedi gbéd og adstzdur
akjdsanlegar til hrygningar fyrir ba&di lax og sjébirting. Fiskvegurinn vid Blida getur ekki &
neinn hatt talist métvaegisadgerd vegna fyrirhugadra virkjana i nedri hluta bjorsar.
Framkvamdin er pegar farinn ad virka og skila afrakstri i tekjum og eignaver@maetum.

Siaukin laxgengd vegna fiskvegarins mun til lengri tima auka ver@maeti jarda vid dna
ofanverda. bar sem ekki sér fyrir endann & pessari aukningu ma gera rad fyrir ad verdmaeti
6gbyla muni varla koma aé fullu i ljés fyrr en ad nokkrum aratugum li@num. bvi er varad vid
valdbeitingu stjérnvalda & bord vid pjédnytingu.

Ef af dzetlunum um Hvammsvirkjun verdur mun rennsli drinnar minnka stérlega a léngum
kafla med afdrifarikum afleidingum fyrir busvaedi baedi lax og sjobirtings. [ svari
Landsvirkjunar til Skipulagsstofnunar i oktdber sl. segir ad fl66 muni verda & hverju ariog i
rennsli og pad muni aukast um 50-100 rammetra sem er 1000% aukning fra nefndu
lagmarksrennsli 10 rammetrum. Sérfraeedingar NASF telja yfir h6fud upplysingar um
rennslismalingar 6triverdugar.

Pad mun taka landeigendur aratugi ad fa pad sem peim ber i afrakstur af fiskveginum fra
1991. Meta ma eignaverdmeeti laxveidihlunninda & kr. 1.4 milljénir fyrir hvern veiddan lax
sem arlega veidist 4 svaedinu. Samkv. veiditdlum sumarid 2015 var skrdd veidi i bjérsa 2.417
laxar sem pydir ad meta ma hlunnindin & kr. 3.383.800.000. | ljési peirra fjarhagslegu
hagsmuna sem parna eru i hiufi er afar brynt fyrir viekomandi landeigendur ad allar
vistfraeediupplysingar liggi fyrir til ad peir geti varid pa gridarlegu hagsmuni sem liggja i
basvaedunum ofan og nedan vid fyrirhugada Hvammsvirkjun. Komi & einhverjum timapunkti
til pess ad stifla eda stiflur af pessu tagi verdi settar i bjérsa purfa landeigendur ad fa
taekifeeri til ad gera itarlegar tillogur um alla rekstrarpeetti hugsanlegs raforkuvers til ad
bjarga pvi sem bjargad verdur. Tryggja verdur lagmarksrennsli, vidunandi endurkomuhlutfall
seifa og fullordinna fiska sem ganga aftur i dna til ad hrygna. Hjaveitukerfi framhja
virkjuninni, ef til hennar kemur, verdur ad vera af fullkominni gerd og vidurkennt af faerustu
sérfreedingum svo pad hamli ekki for laxfiska i anni. St6duga voktun 4 astandi fiskstofna
arinnar atti ad setja sem skilyrdi. Fulltraar NASF fylgjast grannt med préun mala 4 svona
svaedum i morgum I6ndum. beir zetla ad parna geti ordid um morg pusund laxa veidi ad
raeda, auk sjobirtings, og verdmaetin geti pvi hlaupid 4 tugum milljarda. [ islensku samhengi
ma benda & préunina i Seld i Vopnafirdi, Langd i Borgarfir6i og Ranganum par sem staekkun
mogulegra basveeda hefur stéraukid laxagengd og mun halda afram ad aukast um aratugi.

Krafa okkar og landeigenda um fullkomnari lifrikisgdgn er til komin til ad geta métad tillogur
sem hniga m.a. ad eftirfarandi og fleiri reglum:



1. Guaranteed seasonal flows during the juvenile fish migration that are sufficiently high
to maintain WTT to the same level it was pre hydro development

2. ldentify needed flows to prevent adult passage barriers from forming and implement
these flows as a minimum during adult passage times.

3. Maintain juvenile fish protection throughout the entire juvenile fish migration period
to protect the tails of the run distribution and genetic diversity

4. Provide routine monitoring at all fish facilities and routine provision of predator
deterrents

5. Determine kelt migration periods. Design and implement kelt passage systems that
maximize survival

6. Monitor water quality - temperature and dissolved gas levels throughout the
migration period

7. Cessation of hourly or daily load following during spawning and rearing

8. Maintain spawning flow levels and elevations to keep redds covered through
incubation and emergence

9. Operate Kaplan turbine units during the fish migration season within a very narrow
efficiency range, which is well below the maximum energy output of each turbine.
Operation outside of this range imposes additional mortality on juvenile migrants.

10. Monitoring program should include smolt to adult survival rate determinations

Ekkert hefur komid fram sem dregid hefur ar ovissunni um afdrif fiskstofna i Pjorsa ef til
frekari virkjana kemur og pekking sérfreedinga Landsvirkjunar virdist takmorkud. Ma t.d.
benda & bréf Helga Bjarnasonar yfirverkfraedings fra 31.10. 2013

http://www.landsvirkjun.is/Media/svarbreflandsvirkjunarasamtfylgigognumtilverkefnisstjorn
arrammaaaetliunar31.okt2013opt.pdf

par sem fram koma aform um ad hafa seidaveitu opna i adeins fjérar vikur af peim 16-18
vikum sem vitad er ad sjoganga seida stendur yfir. Réttilega kemur fram par ad engar
hugmyndir liggja fyrir um stadsetningu slikrar seidaveitu. Til ad slik veita geti yfirleitt virkad
parf her sérfraedinga i aratugi til ad gera vidteekar tilraunir og préfanir - sem tryggir po ekki
ad daemid gangi upp. Pad er naesta vist ad pad mat a téfum vid nidurgbngu seida sem
Landsvirkjun kynnti og byggdi & setflutningalikani er med 6llu 6raunheeft.

Ppad eru falsanir hja Landsvirkjun ad halda pvi fram ad peim komi ekkert vid hvernig
laxaseidum reidi af eftir ad pau koma nidur fyrir stiflur. Sannleikurinn er s4 ad morg seidanna
finna aldrei réttar leidir nidur & peim nauma tima sem peim er skammtadur. P4 eru morg
peirra lemstrud og alvarlega skéddud og drepast ad nokkrum dégum eda vikum lidnum. Af
Ollu pessu verdur ad taka mid eina of skyrt er tekid fram igreinargerd NASF og i vidhengi til
Skipulagsstofnunar fra 28. september 2015.


http://www.landsvirkjun.is/Media/svarbreflandsvirkjunarasamtfylgigognumtilverkefnisstjorn

FISH PASSAGE CENTER

847 NE 19thAvenue, #250, Portland, OR 97232
Phone: (503) 833-3900 Fax: (503) 232-1259

www.fpc.org/
e-mail us at fpcstaff@fpc.org

January 20, 2016

Mr. Orri Vigfusson

North Atlantic Salmon Fund
Skipholti 35

105 Reykjavik, Iceland

Dear Mr. Vigfasson,

In response to your request we have reviewed the English Translation of Section 10 “Effects on
Aquatic Life” that was part of the larger document, Decision by the Planning Authority ofthe
Hvammesvirkjun project in the Lower Thjorsa. The Planning Authority concludes in Section 10
of the document that an additional environmental impact assessment, beyond that conducted in
2003, is not necessary regarding the decision to move the Hvammsvirkjun to the utilization
category of the Master Plan.

The Planning Authority recognizes that hydroproject development will have a significant impact
on the biota of the lower Thjorsa River, but accepts that the implementation of countermeasures
and monitoring are sufficient to limit the effects on aquatic life. Both the decision to move the
Hvammur hydroproject to the utilization category, and the present decision to forgo additional
environmental assessment, rely heavily on the development of proposed mitigation and counter-
measures to ameliorate the significant impacts imposed by development. A 10- year monitoring
period is presented as sufficient to assess the uncertainty of the effects the hydroprojects would
have on fish populations, and the ability of the proposed countermeasures to address those
effects.

The Planning Authority fails to take into consideration the significant knowledge and studies
available from other countries that show that the implementation of countermeasures and
monitoring does not equate to viable salmonid populations.

After reviewing Section 10 of the document, as well as past information in the process, we have
the following concerns:

e The proposed countermeasures will not prevent the decline of fish populations. The cited
estmates of juvenile passage success and survival are overstated. Previously provided
comments regarding the efficacy of the countermeasures have been overlooked and
ignored.

\2016 files\13-16.doc
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e Fish behavior is not predictable. Assuming juvenile passage countermeasures
implemented at one hydroproject will work the same at another hydroproject is extremely
risky.

e Norecognition is given to the importance of the viability of Thjorsa River salmon to
other Icelandic salmon populations and other Atlantic salmon populations.

e There is no recognition, nor are countermeasures provided, to address the iteroparous
(repeat spawning) nature of the Thjorsa fish.

e The proposed measurements for assessing the success of countermeasures are not
designed to measure the impacts of hydrosystem development on Thjorsa River salmon
population viability.

e Ifimplemented, the proposed 10-year monitoring period is insufficient to assess
population viability

¢ Climate change was not considered in the decision to move the Hvammur hydroproject
to the utilization category. Changes in river and ocean conditions associated with
increasing global temperatures, and the impact on the salmon population, must be
assessed.

e The potential cost of mitigation over time has not been addressed or incorporated into the
decision-making process.

e The 2015 responses from Landsvirkjun to questions originally posed in 2012 shows a
general lack of understanding regarding the ramifications of hydropower development
on natural populations.

The proposed countermeasures will not prevent the decline of fish populations. The cited
estmates of juvenile passage success and survival are overstated. Previously provided
comments regarding the efficacy of the countermeasures have been overlooked and
ignored.

We have previously provided you with extensive comments regarding the effectiveness of the
proposed countermeasures. Those comments have been largely overlooked and ignored in the
process. The comments were contained in a March 18, 2014, letter (attached) that concluded:

“that the assumptions made for the success of the engineered mitigation solutions
are overly optimistic, given what we know regarding implementation in the
Columbia River as well as in other river systems. There is considerable data
available to suggest that mitigating for the installation of hydroelectric projects is
rarely successful in maintaining naturally spawning, self-sustaining populations of
salmon.”

Our prior comments stated that there are three reasons why we do not agree that the juvenile
passage structures will achieve the high performance suggested by the National Power Company.
The reasons are: (1) that due to fish behaviors and variability, it is unlikely that the surface
collection outlet systems (SFO) will achieve the assumed 91% efficiency; (2) the assumed 100%
survival through the SFO is based on flawed studies; and, (3) the relation between juvenile
migration through a hydroproject and the delayed mortality associated with this passage is
ignored (see March 18, 2014, letter for more detailed discussion).
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Specifics regarding the countermeasures that would be provided at the dams for juvenile passage
were provided by Landsvirkjun in a letter dated September 2, 2015. The decision to develop a
surface flow outlet (SFO) was based on the use and operation of SFO in the United States. The
premise of an SFO is that fish tend to be distributed with a more surface orientation. The basis
for the use of a SFO comes from the juvenile bypass system at Wells Dam on the Columbia
River. The configuration of this project is unique in that it is a hydrocombine with a spillway
that sits over the turbine units. The spillway has been modified to pass juvenile migrants and is
considered to be effective at passing juveniles away from the turbine units (Skalski et al., 1996).

While the effectiveness SFO structures at Wells Dam are fairly high there is still considerable
concern regarding the optimism of the cited estimates of passage success. The proposed SFO
countermeasure for Hvammur is not the same as exists at the Wells Dam. Landsvirkjun
contends that dye tests conducted and numerical models confirm the direction of flow and,
therefore, gives them the 90%—-95% efficiency of the countermeasure that they cite. Caution
should be exercised in that, while dye tests and numerical models provide some knowledge, they
do not represent fish behavior. Simply stated, scale models using plastic beads or dye do not
predict how fish will travel. For example, at Bonneville Dam on the Columbia River, dye traces
were observed in a turbine intake model to develop a configuration for a large screen which
could be placed into a turbine intake and intercept juveniles passing into the turbines. Based on
the modeling results, a configuration was selected where nearly 100% of the dye moved above
the screen. On testing the prototype in the field, however, less than 40% of the juveniles

migrated above the screen. Inanimate objects do not adequately represent fish with behavior
(Gessel et al. 1991).

It is important to note, that all of the countermeasures described by Landsvirkjun, and many
more, have been implemented in the Columbia River hydro system. However, in spite of the
implementation of these countermeasures, and continued improvement and implementation of
additional measures, the Columbia River does not support sustainable natural salmonid
populations. Hydroprojects in the Columbia River impose sufficient mortality upon populations
such that populations are maintained at levels that warrant their existence as species at risk of
extinction. Even when implemented, the countermeasures proposed by Landsvirkjun are
insufficient to assure the viability of the fish populations in the Thjorsa.

Fish behavior is not predictable. Assuming juvenile passage countermeasures implemented
at one hydroproject will work the same at another hydroproject is extremely risky.

As we stated above, the proposed countermeasures for juvenile passage are premised on the
success associated with surface flow outlets at Wells Dam on the Columbia River. However, we
caution that this assumption of similar juvenile passage success on the Thjorsa is questionable
and uncertain due to the unaddressed question of fish behavior.

Based on the success of the Wells Dam configuration, a second hydrocombine dam, the Cowlitz
Falls Dam located on the Cowlitz River, Lewis County, Washington, was built and became
operational in 1994. The decision to mimic the unique structure of Wells Dam was based on the
success of the surface flow bypass for salmonid smolts. The initial juvenile bypass structures
were installed in 1996 and annual estimates of fish passage collection via the surface flow
collector have not achieved expectations. Studies have shown that juvenile steelhead
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(Oncorhynchus mykiss), coho salmon (Oncorhynchus kisutch), and Chinook salmon
(Oncorhynchus tshawytscha) located the collection entrances effectively (discovery rates of the
surface collection system routinely exceeded 90 percent), but many of these fish did not pass the
dam via the surface flow collector (Hausmann et al., 2001; Farley et al., 2003; Liedtke et al.,
2010). Mark-recapture findings indicated that only about 50 percent ofjuvenile steelhead,

21 percent ofjuvenile Coho, and 20 percent ofjuvenile Chinook salmon (Oncorhynchus
tshawytscha) were bypassed annually during 1996-2012 (Serl and Heimbigner, 2013).
Significant modifications have been made to improve passage through the surface passage routes
without success.

Similar surface bypass structures implemented on two dams on the Snake River showed different
passage results at similar proportions of water passing through the structures. At these dams a
proportion of the total river flow is diverted to the spillway where a surface bypass collector is
installed in the spillbay nearest the powerhouse. At 20% of the available spillway water passing
through the spillbay containing the surface bypass structure at Lower Granite Dam, approxi-
mately 70% of Chinook salmon and 75% of steelhead salmon approaching the spillway passed
through the surface bypass structure based on mark-recapture experiments. However, at Ice
Harbor Dam, located 160 Km downstream, the surface bypass structure passed only 45% of
Chinook salmon and 50% of steelhead salmon under the same conditions (Zabel et al., 2008, and
http://www.cbr.washington.edu/analysis/compass ).

The assumption by the Planning Authority is that if countermeasures do not work as intended,
the actions described in the submitted action plan will address all concerns. This assumption
appears short sighted.

No recognition is given to the importance of the viability of Thjorsa River salmon to other
Icelandic salmon populations and other Atlantic salmon populations.

The Icelandic populations of salmon represent the northern extent of the distribution of salmon.
Consequently, these salmon likely have unique adaptations given the unusual geology of Iceland.
Given that, the salmon populations of Iceland likely function as metapopulations (Hanski, 1999),
where populations are not completely isolated and are connected by the movement of individuals
(immigration and emigration) among them, their population viability is extremely important.
The Thjorsa salmon populations are considered the largest in Iceland and consequently,
increasing the risk to the Thjoérsa salmon will likely affect the resiliency of many of the salmon
populations in other parts of Iceland. Additionally, impacts to the Thjorsa population, which is
likely a unique segment of the population, could also put other Atlantic salmon populations at
risk.

There is no recognition, nor are countermeasures provided to address the iteroparous
(repeat spawning) nature of the Thjorsa fish.

Kelts (or repeat spawners) are considered to be an important aspect of the overall life history of
salmonids. Atlantic salmon, brown trout, and char are all repeat spawners migrating to the sea
at various times of the year, various sizes and physical condition. Iteroparous populations
generally have higher population abundance and productivity over their lifetime. While repeat
spawners comprise a smaller percentage of the population, they represent a significant
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contribution to the life history diversity exhibited by these populations. In the Snake and
Columbia River systems, fish passage facilities at hydroelectric dams were not designed or
constructed to accommodate downstream-migrating, post-spawning adult kelts. From the
passage mortality estimated for the few steelhead kelts, it has been established that the mortality
on these fish has been very high when migrating downstream to the sea. Estimates of kelt
passage survival in the Columbia River have ranged from 4.1 to 6.0 percent in the low flow year
2001 to 15.6 percent in 2002 and 34 percent in 2003 (Boggs and Peery 2004; Wertheimer and
Evans 2005). Although some portion of the implied mortality would occur in a free-flowing
river, fisheries managers expect that survival is low because turbine bypass systems were not
designed to safely pass adult fish. In addition to causing injury and mortality, the mainstem
hydro projects delay kelt downstream migrations (Wertheimer and Evans 2005). Thus, while
there may be a relatively large number of kelts in Snake River, survival through the FCRPS may
limit their contribution to the productivity of their respective populations.

There has been no consideration of kelt passage requirements or needs in this process.

The proposed measurements for assessing the success of countermeasures are not designed
to measure the impacts of hydrosystem development on Thjorsa River salmon population
viability.

The monitoring of the success of countermeasures focuses on at-structure direct mortality or
passage sucess. There appears to be a lack of concern for measuring the indirect effects of
structure passage, or the delayed effects of hydrosystem passage. Indirect mortality is mortality
that occurs within the hydrosystem as a result of hydroproject passage, but are not measured in
at-project mortality eestimates. Delayed mortality is directly related to hydrssytem passage, but
is expressed at a later life stage. The factors believed to contribute to delayed mortality include:
delayed arrival timing in the estuary and ocean (the series of dams and reservoirs increases
juvenile travel time through the migration corridor); sublethal injuries or stress incurred during
migration through juvenile bypass systems, turbines, or spillways; disease transmission or stress
resulting from the artificial concentration of fish in bypass systems; and the depletion of energy
reserves from prolonged migrations. This mortality is often comingled with the measurement of
ocean mortality.

The assumptions made by Landsvirkjun for juvenile survival ignore indirect mortality as well as
delayed mortality by assigning it to ocean mortality. The implication made by Landsvirkjun is
that there is no relation between in-river and ocean processes. This is incorrect. The monitoring
that will be conducted will prove insufficient for measuring the actual impacts imposed by
hydroproject development over the entire life cycle.

If implemented, the 10 year monitoring period is insufficient.

The Atlantic salmon life cycle is comprised of one to five years spent in fresh water and one to
four years spent at sea. In order to have an adequate understanding of the efficacy of the
proposed countermeasures it is absolutely necessary to measure the impacts in terms of survival
of fish to adulthood. Given the life cycle of Atlantic salmon it would be imperative to continue
monitoring significantly longer than ten years and include a smolt-to-adult survival metric.
Focusing on the success of a ladder, or juvenile bypass system, on the basis of only one life stage
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is not sufficient to assess the actual impacts of the new hydro projects on the Thjorsa River
salmon population. Again, it is extremely important to evaluate the effects of countermeasures
over the entire life cycle.

To illustrate the potential failure associated with focusing on one life stage when measuring the
effects of countermeasures, after more than 35 years of developing and implementing state-of-
the-art countermeasures and focusing on success at a specific life stage, Pacific salmon stocks
remain endangered and remain at risk of extinction.

Climate change was not considered in the decision to move the Hvammur hydroproject to
the utilization category. Changes in river and ocean conditions associated with increasing
global temperature, and the potential impact on the salmon population, must be assessed.

Salmon populations all across the northern hemispheres are challenged and stressed by the
impacts of climate change. The variability in environmental conditions is increasing for salmon
populations across the northern hemisphere for both ocean and freshwater environments. These
variable conditions are stressing the resiliency of numerous salmon populations; in particular the
populations that are impacted by anthropogenic development. The decision to move the
Hvammur hydroproject to the utilization category and the present decision to forgo additional
environmental assessment appears to ignore the projections that future environmental conditions
will greatly increase in variability and along with further development of the Thjorsa River likely
impact the resiliency of salmon populations.

Salmon recruitment success in the ocean environment is generally believed to occur largely
during the first critical months at sea (Ricker 1976; Mueter et al. 2002; Pyper et al. 2005).
Salmon exhibit complex life histories and variable levels of survival rates as a result of
conditions in freshwater and ocean environments. For many of the salmon populations along the
west coast of North America, overall life-cycle survival appears to be regulated by conditions of
both the freshwater and marine environments (Bradford 1995; Bisbal and McConnaha 1998;
Lawson et al. 2004). The Northwest Power and Conservation Council highlighted the need to
identify the effects of ocean conditions on anadromous fish survival so that broad conservation
and management actions taken inland will provide the greatest benefit in terms of improving the
likelihood that Columbia River basin salmon can survive varying ocean conditions (NPCC
2009). While distinguishing between the influence of ocean and freshwater factors on salmon
survival is difficult and requires long time series of life-stage-specific demographic data because
of possible confounding factors, the knowledge is critical to predict best what potential inland
protection and restoration actions are needed to conserve and recover depressed populations of
salmon (Schaller et al. 2014).

With the prospect of changing climate, migratory temperate zone animals could be pressured into
smaller geographic ranges, making conservation initiatives and planning efforts even more
important, and requiring more aggressive protective actions than are currently planned.
Maintaining the resiliency within metapopulations, such as Thjorsa River salmon, demands a
broad scale suite of protective actions within their inland freshwater environment that considers
the effects over entire life cycle.

Page 6 of 11



The potential cost of mitigation over time is not addressed or incorporated into the
decision-making process.

We do not believe that the actual cost of countermeasures, in terms of the real amount of money
that will be spent on mitigation and success, have been fully incorporated into the decisions
made thus far regarding hydropower development. Countermeasures to protect fishery resources
cost significant amounts of money and are rarely successful. Countermeasures, monitoring,
research and state-of-the-art improvements have been implemented in the Columbia River since
the late 1970s. In spite of these countermeasures there was a continued decline of salmon
viability causing a listing under the United States Endangered Species Act in the early 1990s.
Salmon stocks remain on the endangered species list and do not meet viability standards for
producing self-sustaining populations over time.

In 1980 a federal law (the Northwest Power Act) was passed in the United States to address the
impact of hydroelectric dams on the Columbia River in the Pacific Northwest. The act
established the Northwest Power and Conservation Council, which is responsible for the
development of a Fish and Wildlife Program to be implemented in the Columbia River. That
Program is funded through ratepayer dollars from hydrosystem operation. In fiscal year 2014
(NPCC 2015) the total fish and wildlife costs were estimated at approximately $782.3 million
U.S. dollars. The $782.3 million U.S. dollars was used for: investments in fish passage and fish
production, funding the Northwest Power and Conservation Council; paying the fixed costs
(interest, amortization, and depreciation) of capital investments for facilities such as hatcheries,
fish-passage facilities at dams, and some land purchases for fish and wildlife habitat; offsetting
forgone hydropower sales revenue that results from dam operations that benefit fish but reduce
hydropower generation; and, in making power purchases during periods when dam operations to
protect migrating fish reduce hydropower generation, such as by spilling water over dams in the
spring or storing it behind dams in winter months in anticipation of required spring spill.

In spite of substantial modifications to flow and spill in the hydrosystem, both within and outside
of the fish passage season, as well as the installment of surface flow outlets, most fish
populations are not viable. The 2015 Comparative Survival Study (CSS) of PIT-tagged
spring/summer/fall Chinook, Summer Steelhead and Sockeye (McCann et al., 2015) found that
smolt-to-adult return rates (SARs) for most species are not meeting regional goals for salmon
and steelhead recovery. Fish remain in danger of extinction.

The 2015 responses from Landsvirkjun to questions originally posed to in 2012 show a
general lack of understanding regarding the ramifications of hydro development on
natural populations.

In January of 2012, we provided you a list of questions that you might pose to Landsvirkjun
regarding the hydro development of the lower Thjorsa River in Iceland. The list was based on
our experience of the factors that have the most effect on salmonid survival. A response to those
questions was received from the Power Company in September of 2015. We have not yet
responded to the Landsvirkjun response, but have some preliminary concerns that we can share
here regarding the response to several of the questions originally posed.

We asked about the impact that hydro development in the Thjorsa has already had on the natural
hydrograph. We were concerned that the hydro development of the Thjorsa River had already
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significantly affected the river’s flow regime. Typically, in a hydro-developed river, with
seasonal flows, water is stored in upstream reservoirs during periods of high runoff or melt and
used to produce power when flows would typically be low (i.e., during the winter). The
information provided confirmed that the annual hydrograph has been considerably altered by
hydro development. Historically (pre-development) flow was low during the winter period and
high during the spring and early summer period. Post hydro development (2001-2009), higher
flows now occur during the winter period and flows during the spring and early summer period
(the juvenile fish migration period) are lower than pre-hydro development.

Presently, since the river is free flowing and no reservoirs exist, the shape of the river channel
assures that there is little variation in water speed that occurs over a range of flows. This is why
the hydro development in the upper Thj6rsé has had little impact on the juvenile migratory
populations. With the addition of reservoirs in the fish migration corridor, it is anticipated that
due to the shape of the reservoirs there will be a change in the speed at which juvenile fish
migrate to the sea, as demonstrated by changes in water transit time.

Water transit time does not equate to fish migration speed and the Landsvirkjun conclusion
that the addition of three hydroelectric projects will only delay the juvenile migration by a
total of 30 hours is completely erroneous.

The exercise does show that the change in water transit time pre-development in the lower
Thjérsa to post development can effectively be more than doubled after development of
the three hydro projects. This suggests there will be a significant impact on the amount of
time it takes for juvenile migrants to reach the sea. During this increased time period,
juvenile migrants are exposed to increased predation and other issues associated with the
migration corridor. The relation between flow (or water transit time) and juvenile survival
through the migration corridor has long been demonstrated. A longer juvenile migration
time translates to a lower juvenile survival through the migration corridor.

We asked about an objective for a smolt-to-adult survival rate. There is no objective anywhere
in this process for maintaining a juvenile (or smolt) to adult survival rate. This is extremely short
sighted. Landsvirkjun concludes that such an objective is not necessary when they wrote, “Since
almost all losses (99%) happens in the ocean outside the river, no target objective in terms of
maintaining a specific smolt to adult survival has been specified.”

The assumption that a good deal of mortality takes place in the ocean, where there is no control,
is true. However, the assumption that there is no impact of the hydro development on the
juvenile life stage is incorrect on two counts:

1) If the percent of juveniles surviving the migration to the sea is decreased due to hydro
development, then the number of adult fish returning decreases, since a dead juvenile
cannot translate to a live adult.

2) There have been numerous studies demonstrating the existence of delayed mortality
associated with juvenile passage through the hydrosystem. This mortality occurs
during the ocean phase, but is directly attributable to the juvenile hydro system
passage experience.
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In summary, the process that has occurred thus far regarding the movement of the Hvammur
hydroproject to the utilization category and the decision to forgo an updated Environmental
Assessment, relies on building the dam and then observing what the effectiveness of the
countermeasures are on aquatic life in the Thjérsa River. This approach does not address the
substantial information of the impacts of hydro development on aquatic populations from rivers
around the world. If that information were taken into consideration the only logical conclusion
would be that there is more “certainty” associated the impacts of hydro development than
“uncertainty.” Regardless of the implementation of countermeasures and monitoring, once
Hvammur is built there will be substantial negative impacts to the aquatic life of the Thjorsa.

Sincerely,

Margaret J. Filardo, Ph.D.
Supervisory Fish Biologist
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Attachment to Letter Dated January 20, 2016

FISH PASSAGE CENTER

847 N.E. 19thAvenue, #250, Portland, Oregon 97232
Phone:(503) 833-3900 Fax:(503)232-1259

www.fpc.org
e-mail us at fpcstaff@fpc.org

March 18, 2014

Mr. Orri Vigfusson

North Atlantic Salmon Fund
Skipholti 35

105 Reykjavik, Iceland

Dear Mr. Vigfusson,

We understand that pursuant to our last correspondence relative to the 2011 Master Plan Review,
the Ministry for the Environment and Natural Resources appointed a Specialist Group to provide
an evaluation of the impact of development on salmonids in the Thjorsa River, stemming from
the proposed Hvammur, Holt and Urridafoss hydro-electric plants in the lower reaches of the
river. The group was charged with assessing the uncertainty associated with existing information.
The draft recommendation of the Specialist Group (December 19, 2013), now in consultation, is
to re-classify the Hvammur hydroelectric plant from the “on hold” category to the “utilization”
category, while retaining the Holt and Urridafoss plants in the “on hold” category.

It has been duly recognized that hydro development has significant impacts on the survival of
fish stocks in the Thjorsa. Skulason and Ingvason (2013) conducted an independent evaluation
of available research on the ecology of Atlantic salmon (Salmo salar) in the Thjorsa in relation to
the proposed hydroelectric power plants and dams in the lower part of the river and concluded
that “the overall impact of the hydroelectric power plan in the lower Thjorsa system would have
significant and irreversible negative effects on their populations.” The question remains whether
the proposed mitigation and countermeasures presented can ameliorate the significant impacts
imposed by development. It appears that by recommending the re-classification of the Hvammur
project, the Specialist Group accepts that the countermeasures offered can address the impacts of
the development and maintain fish stocks in the Thjorsa.

The justification for the mitigation and countermeasures offered appears to rely heavily on the
research conducted on the Columbia River in the USA. However, based on the experience of the
efficacy of the mitigation measures implemented on the Columbia River, it must be cautioned
that the assumptions made for the success of the engineered mitigation solutions are overly
optimistic, given what we know regarding implementation in the Columbia River as well as in
other river systems. There is considerable data available to suggest that mitigating for the
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installation of hydroelectric projects is rarely successful in maintaining naturally spawning, self-
sustaining populations of salmon. We have previously stated, and will reiterate here, that in spite
of an estimated 11.9 billion U.S. dollars spent between 1979 and 2008 attempting to recover
Columbia River salmon stocks by implementing, and continuing to modify mitigation efforts, we
have failed to recover natural populations that remain as endangered species and are at risk of
extinction.

These comments focus on the recommended development of the Hvammur project, but
recognize that one of the primary justifications for developing the Hvammur plant is to research
the proposed mitigation using this plant for future application to the other two proposed
hydroelectric projects. We received several specific questions from you relative to these
documents. To facilitate our review you provided an English translation of the following
documents:

Skulason, S and H.R. Ingvason. Evaluation ofAvailable research on salmonids in the river
Thjorsa in S-Iceland and proposed countermeasures and mitigation efforts in relation to three
proposed hydroelectric power plants in the lower part of the river. October, 2013.

Specialist evaluation of uncertainty of existing information on the impact ofsalmonids in the
Thjorsa River, stemming from the proposed Hvammur, Holt and Urridafoss hydro-electric
plants in the lower reaches of the river. Report to the Master Plan Steering Committee,
November 4, 2013.

Response from the National Power Company regarding the October 22, 2013 request. Letter
Dated October 31, 2013.

In general, the documents seem to suggest that mitigation for the presence of a Hvammur
hydroelectric project will successfully mitigate the damage caused from hydro development.

The National Power Company offers limited details, but suggests that mitigation is simple and
can be very effective. This is an overly optimistic stance and is based on many questionable
assumptions with large uncertainties. In response to your request we have the following answers
to your questions.

Is the juvenile passage structure proposed for installation at Hvammur likely to meet the
passage and survival estimates proposed by the National Power Company?

No, it is highly unlikely that the juvenile passage structures will meet the suggested passage and
survival estimates provided by the National Power Company. Inthe October 31, 2013, letter
from Landsvirkjun it is stated that a juvenile fish bypass structure will be included at Hvammur
with a design similar to that proposed for Urridafoss. The National Power Company projects
that based on their studies 91% of fish will pass the project via the surface flow bypass, with
nearly 100% survival. The remaining 9% of fish are predicted to pass through the turbine units.
The proposed Kaplan turbines are “fish friendly” turbines that have minimum gap runners, and a
higher juvenile fish survival rate. Consequently, one is led to believe that the installation of the
hydro project will be benign to the passage ofjuvenile and adult migrants.



There are three reasons why we do not agree that the juvenile passage structure will achieve the
high performance suggested by the National Power Company: (1) Due to fish behaviors and
variability, it is unlikely that the surface collection outlet systems (SFO) will achieve the
assumed 91% efficiency; (2) the assumed 100% survival through the SFO is based on flawed
studies; and, (3) the relation between bypass and powerhouse passage to latent mortality
associated with these passage routes is ignored.

Assumption of 91% Fish Passage via Surface Flow Bypass

Surface collection outlet systems (SFO) are effective because juvenile salmonids typically
migrate near the surface. However, in order to collect and pass fish, conditions in a dam forebay
must be favorable to fish discovering, entering, and being retained in the system (Coutant and
Whitney, 2000; Johnson and Dauble, 2006). The National Power Company expects that 91% of
the juvenile fish approaching the project will pass via the surface flow bypass system. This
assumption is based on two Master of Science theses (Gunnarsson, 2012; Gudmundsson, 2013)
that have been completed developing either a physical model (Hvammur) or a physical model
with validation using a numerical model (Urridafoss). The concept of a surface bypass collector
for fish passage is based on the hydro-combine dam arrangement at Wells Dam on the Columbia
River, USA. At Wells Dam the juvenile bypass system sits on top of the turbine units and has
been very effective in passing juvenile migrants. Consequently, given the success at Wells Dam,
this arrangement has been proposed for consideration as mitigation at other dams. What has
been found from these other applications is that each project is unique and what works well in
the case of Wells Dam, may not be applicable at other projects. For example, the Urridafoss
thesis mentions the SFO at the Cowlitz Falls Dam, and recognizes that it has not worked as
expected. It is a good illustration, since even with knowledge of juvenile fish behavior, this
surface collection system has not worked as predicted.

The Cowlitz Falls Dam, located on the Cowlitz River in Washington State, is a concrete gravity
dam with spill bays located directly above the generating units. Two Kaplan turbines are located
below the two center spillways in a hydro-combine design. The initial juvenile bypass structures
were installed in 1996 and annual estimates of fish passage collection via the surface flow
collector has been less than stellar over those years. Studies have shown that discovery rates of
the surface collection system routinely exceed 90 percent at Cowlitz Falls Dam (Hausmann et al .,
2001; Farley et al., 2003; Liedtke et al., 2010). However, mark-recapture findings indicate that
only about 50 percent of juvenile steelhead, 21 percent of juvenile coho, and 20 percent of
juvenile Chinook salmon (Oncorhynchus tshawytscha) were bypassed annually during 1996—
2012 (Serl and Heimbigner, 2013). Significant modifications have been made to improve
passage through the surface passage routes, but as recently as 2013 turbine passage was the most
common route for fish passage at this project.

Estimates of 100% juvenile survival through Surface Flow Bypass Structures
J g VP

The near 100% juvenile survival estimates are derived from performance standards testing
studies conducted in the Columbia River. While performance standards tests conducted at
Columbia River dams often report survival estimates near 100%, both the applicability and
development of these estimates has been in question. Acoustic tag studies provide only short-



term survivals for specific projects, and current performance testing does not include important
metrics such as forebay residence time, travel time, or indirect mortality expressed a short
distance below the dam. The location of juvenile bypass exits and the environmental conditions
can greatly affect survival below the hydroelectric project. Increased avian and piscivorous
predation can contribute to mortality at the juvenile exit location if conditions are not sufficient
in terms of flow and hydrology.

In addition to the inappropriate use of these limited application performance standards estimates,
there have been serious questions raised regarding the study design and conduct for these
experiments. These concerns include the high-grading of the sample population, artificial
inflation of estimates through the use of multiple control groups, effects of handling and tag
burden, and the lack of assessment of long-term or delayed mortality (Fish Passage Center,
January 4, 2013).

Due to size and fish condition, not all smolts can be tagged with the JSATS tags used in the
survival studies. The number of fish rejected indicates that the study fish do not represent the
population in the river, and so the results may not be applicable to estimating population
survival. Rejection rates as high as 18% have been reported for these studies.

The virtual/paired-release design used in most of the tests utilizes two control groups, one
released in the tailrace of the dam and one released further downstream. The further downstream
group is intended to account for any handling mortality experienced by the tailrace group, which
could inflate survival estimates. Under this experimental design, however, upward biasing of
survival estimates could be caused by high mortality in the tailrace group. It is unlikely that
tagged fish in both stretches of river encounter the same environmental conditions, especially
since predation rates are higher in the forebay and tailrace than mid-reservoir at many projects
(Petersen 1994, Ward et al. 1995). If survival in the tailrace group is lower than survival in the
further downstream group, the ratios of survivals artificially increase estimates of dam survival.

Survival estimates generated with this multiple-release design may further increase dam survival
estimates due to random sampling effects. If there is limited handling and transportation
mortality, the use of the further downstream group will introduce additional variation to the
study. Beeman et al. (2011) concluded that this result is “contrary to the goal of adjusting a
paired-release estimate downward to account for handling mortality.”

In addition, in the Virtual-Paired Release design, fish are released upstream of the dam so they
achieve a distribution through passage routes that reflects the run at large. Fish that die between
tagging and the forebay of the dam are not included in the study. However, this means that fish
that have lower survival through the reaches will not be included in the study. Mortality between
tagging and detection was as high as 12.5% in yearling Chinook in 2012. As with the effects of
tagging only healthy fish, this means that only the healthiest of tagged fish are included in the
dam survival estimates.

Given all of these limitations associated with the studies, it is unlikely that actual survivals
through the bypass systems are actually anywhere near 100%.



Failure to Incorporate Delayed Effects of Dam Passage

Similar to the link between cigarette smoking and subsequent development of cancer at a later
life stage, the long-term effects of hydro project passage routes for juvenile fish have been well
documented in recent years. It has been demonstrated that fish that survive juvenile bypass
systems or powerhouse passage are less likely to survive the first ocean year, and less likely to
return as adults (Haeseker et al ., 2012; Petrosky and Schaller, 2010; Tuomikoski et al., 2010;
Fish Passage Center Memos October 6, 2010, January 19, 2011, and July 14, 2011; Schaller and
Petrosky, 2007).

Reservoir mortality in the Columbia River can be significant after fish have experienced bypass
passage though hydroelectric dams. The cumulative effect of passing through dams and
reservoirs can also have direct and delayed impacts on salmon survival (Schaller and Petrosky
2007, Tuomikoski et al. 2012, 2013). The delayed mortality from the accumulation of dam and
reservoir passages can manifest into poor survival during estuary and marine life stages (Budy et
al. 2002, Schaller & Petrosky 2007, and Schaller et al. 2014).

Has adequate pre-development baseline data been collected to allow accurate monitoring of
the impacts of development to all species at risk?

The fact that the development of the Thjorsa will have impact to salmonid and other species
survival is not disputed. The question is how large an impact and whether that impact can

be mitigated. The ability to determine the magnitude of an impact is only as good as the
information available before the perturbation. There has been insufficient collection of the
appropriate biological data and an insufficient evaluation of the potential impacts using
population viability analyses. The previous focus of the agencies that operate the Columbia
River hydrosystem has been to approach mitigation as addressing the immediate impact of the
structure. What we have learned over years of research is that, while the at-dam survival is
important, the latent effects, which can be greater than direct effects, must be addressed if the
viability of the population over the long term is of interest. As we have learned through recent
research, the link between the routes by which juvenile fish migrate through hydro projects and
subsequent survival to adulthood is extremely important.

Previous guidance according to the US National Marine Fisheries Service (NMFS 2008) at a
minimum the following biological information should be provided for the development of the
preliminary design for hydro-development:

1. Type, life stage, run size, period of migration, and spawning location and timing for each
life stage and species present at the site.

2. Other species (including life stage) present at the proposed fish passage site that also
require passage.

3. Predatory species that may be present.

4. High and low design passage flow for periods of upstream fish passage. The design

streamflow range for fish passage, bracketed by the designated fish passage design high
and low flows, constitutes the bounds of the fish passage facility design where fish



passage facilities must operate within the specified design criteria. Within this range of
streamflow, the fishway design must allow for safe, timely, and efficient fish passage.

5. Any known fish behavioral aspects that affect salmonid passage.

6. What is known and what needs to be researched about fish migration routes approaching
the site.

7. Document, or estimate, minimum streamflow required to allow migration around the
impediment during low water period.

8. Poaching/illegal trespass — describe the degree of human activity in the immediate area
and the need for security measures to reduce or eliminate illegal activity.

9. Water quality factors that may affect fish passage at the site. Fish may not migrate if
water temperature and quality are marginal, instead seeking holding zones until water
quality conditions improve.

Biological data has been collected by the Institute for Freshwater Fisheries (IFF) that address
some of the items listed above relative to life stage, timing of juvenile salmon migration, and
abundance. However, several of the listed information needs appear insufficiently addressed
based on the available information reviewed.

Additionally, as we have stressed repeatedly, newer research has clearly demonstrated the

link between hydro project passage and its effect on salmon survival at a later life stage.
Consequently, it is of extreme importance to collect a significant time series of smolt-to-adult
return rates (SARs) and conduct a Population Viability Analysis (PVA). It is impossible to apply
a risk assessment without some measurement of life cycle survival, like SARs. The PVA will
likely identify critical uncertainties associated with the potential impacts of dams over variations
in marine conditions and climate change. This analysis would provide a risk assessment of
hydro development for Thjorsa populations, while considering the variation in marine conditions
and the impacts of climate change.

Are the countermeasures and emergency plan described in the Oct. 31, 2013, letter from
the National Power Company likely to protect anadromous species in the Thjorsa and
mitigate for the hydropower development?

Based on the information provided in the October 31 letter and the experience in the Columbia
River, it is unlikely that the proposed countermeasures and emergency plan will mitigate for the
hydro power development. In general, the proposed countermeasures include: constructing
juvenile bypasses and adult fishways; providing managed and minimum flows in parts of the
riverbed with reduced flow and avoidance of sudden flow fluctuations; opening up new habitat
for migrating fish; and designing structures and turbines to avoid the oversaturation of dissolved
gasses or death of fish. In addition, the National Power Company recommends additional
research on (1) the effects of hydro projects and results of countermeasures, (2) the downstream
and upstream migration of fish in Thjorsa, and (3) the effects of Hvammur on bottom fauna in
Thjorsa.



All of the countermeasures described by the National Power Company, and more, are presently
implemented in the Columbia River hydro system. However, in the Columbia River these
countermeasures do not provide for sustainable natural populations. Hydro projects in the
Columbia impose sufficient mortality upon populations such that populations are maintained at
a level that warrants their existence as species at risk of extinction.

Additionally, the proposed countermeasures and emergency plan specifics are poorly defined
and/or rely on future research. For example, the National Power Company recommends
“providing managed and minimum flows in parts of the riverbed with reduced flow and
avoidance of sudden flow fluctuations,” without specifically defining operations beyond
establishing a minimum flow below each of the projects. In the Columbia River extensive
modifications and restrictions on flow regimes are used. Fall Chinook salmon (Oncorhynchus
tshawytscha) have suffered severe impacts from the hydroelectric development. Fall Chinook
salmon rely heavily on mainstem habitats for all phases of their life cycle, and mainstem
hydroelectric dams have inundated or blocked areas that were historically used for spawning and
rearing (Dauble et al., 2003, Anglin et al., 2006). The natural flow pattern that existed in the
historic period has been altered by the dam development, and the operation of the dams to
produce power to meet short-term needs in electricity (termed power peaking) produces
unnatural fluctuations in flow over a 24-hour cycle. These flow fluctuations alter the physical
habitat and disrupt the cues that salmon use to select spawning sites, as well as strand fish in
near-shore habitat that becomes dewatered. Furthermore, the quality of spawning gravels has
been affected by dam construction, flood protection, and agricultural and industrial development.
In some cases, the riverbed is armored such that it is more difficult for spawners to move, while
in other cases the intrusion of fine sediment into spawning gravels has reduced water flow to
sensitive eggs and young fry. To address some of the impacts of development in the Columbia
significant restrictions on seasonal and daily flow variations have been established. These
restrictions are in place throughout spawning, incubation, emergence and juvenile rearing; often
extending over a six month period.

The National Power Company also mentions a commitment to ten years of monitoring, but does
not specify the extent and funding level of commitment. In the Columbia River the operation of
the dams requires continued real-time monitoring throughout the lifetime operation of the hydro
project. In addition, millions of dollars are annually committed to fund research for the
protection, mitigation, and enhancement of fish and wildlife affected by the construction and
inundation impacts of the Federal Columbia River Power System (FCRPS).

Are there any additional concerns that you would like to indicate at this time?

There are several additional concerns that warrant comment at this time. The most serious
additional concern is the complete lack of information or attention that has been given to the
iteroparous nature of the fish stocks in the Thjorsa. Unlike Pacific salmon, Atlantic salmon,
brown trout, and char are all repeat spawners migrating to the sea at various times of the year,
sizes and physical condition. Iteroparous populations generally have higher population
abundance and productivity over their lifetime. All of the proposed countermeasures and
mitigation address only the seaward migration of juveniles, primarily based on information
collected in the Columbia River where fish only spawn once. The exception to salmon spawning



once in the Columbia is a small portion of the steelhead salmon. In the Snake and Columbia
River systems, fish passage facilities at hydroelectric dams were not designed or constructed to
accommodate downstream-migrating, post-spawning steelhead adults (kelts). From the passage
mortality estimated for the few steelhead kelts it has been established that the mortality on these
fish has been very high when migrating downstream to the sea. Given that the overall
productivity of the Thjorsa population is dependent on kelts, and what information exists
suggests that considerable mortality is incurred during downstream kelt passage, it is of
significant concern that they are not considered or addressed.

The Icelandic populations of salmon represent the northern extent of the distribution of salmon.
Consequently, these salmon likely have unique adaptations given the unusual geology of Iceland.
Given that, the salmon populations of Iceland likely function as metapopulations (Hanski, 1999),
where populations are not completely isolated and are connected by the movement of individuals
(immigration and emigration) among them. The Thjorsa salmon populations are considered the
largest in Iceland and consequently, increasing the risk to the Thjorsa salmon could affect many
of the salmon populations in other parts of Iceland. Additionally, impacts to the Thjorsa
population, which is likely a unique segment of the population, could also put other Atlantic
salmon populations at risk.

The Specialist Group makes a differentiation between natural distribution areas of migratory fish
in the Thjorsa river system, and distribution areas arising from human intervention. The Thjorsa
is already a perturbed river system. Significant modification to seasonal and annual river flow
has occurred as a result of the building of storage projects above the range of salmonid passage.
Currently there are six hydroelectric power plants in the upper parts of the system. Due to this
development the peak river flows that historically occurred during May through July have been
reduced. That change in flow regime and development was partly mitigated by the installation
of the fish ladder at Buddafoss. The installation of this fish ladder significantly increased the
available range and habitat for anadromous species. However, the present range reflects the
viable population. Reduction of this range could impact the viability of the population.
Consequently, the reflection that the population above the historic range of the species is not
vital to the continued viability of this population is premature and not based on any specific data.

Water quality can likely be an issue at the project, related primarily to temperature and changes
in levels of dissolved gases. The Columbia River is managed to both national and state criteria
for these potential pollutants. There have been no studies provided detailing the expected
changes in total dissolved gases or temperature, water quality standards, and proposed mitigation
for the Thjorsa River. Based on the predicted flows and the size of the power station, there are
periods of the year when flow in excess of the hydraulic capacity of the proposed hydro project
will occur and water will be spilled over the spillway. While the National Power Company says
they will “Design structures and turbines to avoid oversaturation of dissolved gasses or death of
fish,” no information is available as to how they will accomplish that goal and whether, for
example, they will design the project to include spill deflectors at the base of the spillways or
construct gas dissipating tailraces below the project.

There is no mention of the restriction of operating turbines to a specific efficiency range to
maximize fish survival. Kaplan turbine operating efficiency has a relatively direct effect on fish



passage survival where the relationship between survival ofjuvenile fish passing through Kaplan
turbines is positively correlated and roughly linear to the efficiency at which the turbines are
operated. Bell (1981) recommended making every effort to operate turbines at best efficiency at
a given head during periods of peak fish passage to minimize fish mortality. Turbine units at
Columbia River projects are operated within 1% of peak efficiency, less than maximum rated
output. This restriction on turbine energy production remains in effect throughout the juvenile
fish migration period.

The National Power Company has suggested that a buy-out of net fishers will provide increased
angling upstream and overall increases in numbers of fish returning. While it is true that
decreasing fishing pressure in the lower river will lead to an immediate increase in the numbers
of fish migrating through the river, the long-term sustainability of these increased numbers
depends on the ability of the proposed mitigation to address the impacts of the projects.

Fishery impacts and adult passage are fairly established for anadromous salmon species, but very
little information is available for arctic char and brown trout, or eels. Unlike salmon species that
are anadromous, eels are catadromous where the adults migrate downstream to the ocean and
juvenile migrate upstream from the ocean. In addition to migrating at different life stages, eels
also tend to exhibit demersal behavior, while juvenile salmon are located in the upper parts of the
water column. The passage countermeasures applied to the anadromous model of fish mitigation
may not be at all applicable to this species. Arctic char populations, similar to bull trout in the
Columbia River basin, (Anglin et al. 2010; Budy et al. 2005 and 2009) may migrate at multiple
ages. Therefore, fish much larger than salmon smolts migrating to sea may be attempting to
negotiate downstream passage structures designed for fish of different sizes. In addition, the
time period during which juvenile migration takes place is different than observed for salmon
smolts.

We realize that there are many more facets to each of the discussed issues, but we hope that we
have addressed your questions adequately. Please feel free to contact us if you need additional
information.

Sincerely,

Margaret J. Filardo, Ph.D.
Fishery Biologist
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An independent evaluation of “Evaluation of available research on salmonids in the river Thjorsa
in S-lceland and proposed countermeasures and mitigation efforts in relation to three proposed
hydroelectric power plants in the lower part of the river” was conducted for the Steering
Committee of the Icelandic Master Plan for Conservation and Development of Hydro- and
Geothermal Energy sites.

» This evaluation in very comprehensive and well done. There are several warnings
included in this report that must be given full consideration. Of particular importance is
the emphasis that there is considerable data available to suggest that mitigating for the
installation of hydroelectric projects is rarely successful in maintaining naturally
spawning, self-sustaining populations of salmon.

* Inthis context it should be recognized that when the Columbia River hydrosystem was
developed it was never intended to drive Columbia River salmon to near extinction.
Regional intent was to preserve the ecosystem and the Native American, sport, and
commercial economies that relied upon the fisheries.

* An estimated 11.9 billion U.S. dollars* were spent between 1979 and 2008 attempting to
recover Columbia River salmon stocks (*Northwest Power and Conservation Council,
2010). At present, a minimum of 250 million dollars, derived from power revenues, are
spent annually relative to fish and wildlife mitigation. Additional monies are spent
relative to operations, maintenance, and development of fish facilities.

» An estimated 10to 16 million naturally produced salmon returned to the Columbia River
annually pre-development, and in spite of over 35 years of implementing, and continuing
to modify mitigation efforts, we have failed to recover natural populations that remain as
endangered species and are at risk of extinction.

The following information is provided to support, complement, and augment the information
provided in the review.

Flow Alteration

» From the graph below it is obvious that the natural flow of the Thjorsa has been
significantly altered by the hydro development already in place. Further modification
could place undue stress on natural populations of Atlantic salmon, and likely other
species, below the present development by further altering the seasonal flow pattem.

Medalarsferill pjérsar 1951-1970 og
2001-2009



In addition to the seasonal flow alteration that has already taken place due to hydro
development, the addition of reservoirs in the lower Thjorsa would have significant
impacts on fish survival.

Based on the experience in the Columbia River in the United States, juvenile fish
migration time would increase with the development of reservoirs in the Thjorsa.
Increasing the time it takes for juvenile fish to migrate to sea decreases juvenile survival
and subsequently, the survival of returning adults. This reduction in survival is due to
increased exposure time to predation and increased temperature, and by altering timing of
seawater entry.

To put it into perspective the Columbia River pre-development fish migration time from
the Snake River to the present day site of Bonneville Dam (the lowest mainstem dam in
the system) was estimated at 2 days whereas post development, the fish migration over the
same distance now averages 19 days.

Water particle transit time is the amount of time it takes for a water particle to travel from
across a distance and is a function of volume (WTT = volume/flow). The addition of
reservoirs to a free flowing river increases water particle transit time by increasing the
cross-sectional area of the river, significantly increasing the volume of water.

Because of the high correlation observed between WTT and juvenile fish migration speed,
water particle transit time in the Columbia River is used as a surrogate for fish migration
time.

Using a series of hydrologic assumptions it was estimated that the free flowing WTT from
the point on the Thjorsa that coincides with the proposed upstream end of the reservoir
above the proposed Hvammur hydroproject to point downstream of the Urridafoss project
would be near 0.14 days under all flow conditions. If development takes place the
resulting WTT are estimated in the following table under a range of flow conditions:

Flow WTT

(m3sec-1) (days)

Mean Flow™ 1.69
Summer Flow™** 8.99
Minimum Flow*** 48.21

*Mean Flow (m’sec-") Hvammur = 310; Holt = 330; Utrridafoss = 370
**Summer Flow (m’sec-!) Hvammur = 60; Holt = 60; Urridafoss = 60
***Minimum Flow (m3sec-1) Hvammur = 10; Holt = 15; Urridafoss = 10

e The proposed 1-meter reduction in reservoir volume would have a minimal effect on the
WTT and consequently, fish migration time. Consequently, even with this proposal a
significant adverse impact on fish migration time would occur.



Flow WTT WTT

(m’sec-") (days) (1M Urridafoss and Holt)
Mean Flow* 1.69 1.61
Summer Flow** 8.99 8.52
Minimum Flow*** 48.21 4572

*Mean Flow (m’sec-1) Hvammur = 310; Holt = 330; Utrridafoss = 370
**Summer Flow (m’sec-!) Hvammur = 60; Holt = 60; Urridafoss = 60
***Minimum Flow (msec-') Hvammur = 10; Holt = 15; Urridafoss = 10

Experience in the Columbia has shown that after a river has been harnessed into a series of
reservoirs and impoundments, flow cannot be increased sufficiently to return to pre-
development water transit times or fish travel times.

Habitat Alteration

Changes in habitat availability for spawning and interference with incubation, emergence
and early life stages of juveniles have all been observed in the Columbia and are related to
daily and seasonal flow fluctuations. These impacts to spawning, incubation, emergence
and early life stages of juveniles have contributed to the decline in salmonid survival.

Operation of projects can cause daily and seasonal flow fluctuations which can affect
suitable spawning habitat by limiting by either dewatering these areas or by varying
velocities over spawning habitat so that redd construction is discouraged during the nest
building period (Hatten et al. 2009). Daily and seasonal flow fluctuations also can
decrease connectivity of spawning habitat to foraging nursery areas and may entrap fish in
pools that become separated from the main channel or strand fish on the substrate (Anglin
et al. 2006).

In addition to seasonal flow variations, daily flow fluctuations at each of the projects due
to daily load following could have serious implications to survival in spawning and
rearing areas downstream. In the Columbia River there are two locations where both daily
flow and hourly flows are regulated over long periods of time (up to five and six months).
Both minimum flow levels that allow for sufficient spawning and hourly flow fluctuations
are minimized and evaluated daily by interagency committees during that time period.
Flow levels are established following twice weekly spawning ground surveys conducted
by foot, by boat or by helicopter.

Juvenile Passage

The estimates for survival through Kaplan turbines are very optimistic. Performance
standard testing of juvenile survival via passage routes conducted at six different
Columbia River dams (2009-2012) showed a range of turbine survival estimates between
80% and 97%.



e Performance standard tests have utilized radio and acoustic tags, which do not fully
represent the juvenile population. Smolts are rejected from test groups due to size and
condition and, therefore, represent survival only of the healthiest smolts in the
population. Recorded rejection rates have ranged from 3.2% to 16.4% of the population
collected for tagging. Therefore, survival estimates for these fish are considerably higher
than the general population that migrates past the Columbia River mainstem dams.

e The test group is further affected because smolts included in the dam-passage treatment
group are released at multiple locations upstream, and some pass through several projects
before being included in the test group. This process may eliminate from the sample
weaker fish more susceptible to mortality due to tag burden; so only tagged fish most
likely to survive dam passage are included in the test group. The inclusion of multiple
control groups for each performance test raises concerns that dam passage survival
estimates may be artificially inflated. This inflation can be caused by random effects or
the unequal mortality between groups from factors such as predation in the tailrace.

e Kaplan turbines on the Columbia River operate during the fish migration season within a
very narrow efficiency range, which is well below the maximum energy output of each
turbine. Operation outside of this range imposes additional mortality on juvenile
migrants.

e Furthermore, turbine survival estimates underestimate the impact of dams on fish. At-
project estimates do not capture the indirect effects of project passage, primarily delayed
or latent mortality associated with bypass system passage. Delayed mortality is the
mortality associated with passage through the hydrosystem that is expressed during later
life stages in the estuary or ocean (Budy et al. 2002, Schaller & Petrosky 2007, and
Schaller et al. in press).

e The location of juvenile bypass exits and the environmental conditions can greatly aftect
survival below the hydroelectric project. Increased avian and piscivorous predation can
contribute to mortality at the juvenile exit location if conditions are not sufficient in terms
of flow and hydrology.

e Reservoir mortality in the Columbia River can be significant after fish have experienced
multiple bypasses though hydroelectric dams. The cumulative effect of passing through
multiple dams and reservoirs can have direct and delayed impacts on salmon survival
(Schaller et al. 2007, Tuomikoski et al. 2012, 2013). Again, the delayed mortality from
the accumulation of multiple dam and reservoir passages can manifest into poor survival
during estuary and marine life stages (Budy et al. 2001, Schaller & Petrosky 2007, and
Schaller et al. In Press).

Evaluation of Proposed Development and Fishery Impacts

e In order to evaluate if the Thjorsa River population can be a natural spawning and self-
sustaining population, after hydroelectric project development in the lower river, a



Population Viability Analysis must be conducted. The analysis could be conducted using
life stage estimates from those available from the Thjorsa and Atlantic Salmon population
estimates from other river systems (possibly available for the Alta River in Norway).
These type of viability analyses have been conducted for Columbia River salmon
(Kareiva et al. 2000, Wilson 2003), and proved useful in evaluating population
sustainability and recovery strategies. When conducting these type of population
viability assessments a full range of assumptions for life stage survival rates and impacts
of project development should be considered, in order to evaluate the efficacy of
countermeasures and mitigation.

Juvenile survival rates should be empirically estimated through mark/recapture
techniques for repeated years through those sections of the river that are planned to be
developed. Simulation modeling, using a full range of assumptions for juvenile survival
impacts from development through the lower river, should be compared to empirical
estimates of juvenile survival rates without development. The model predictions must
consider cumulative passage impacts from the proposed projects including reservoir
passage and delay, and the associated delayed mortality effects from project passage.

The single most important step is to obtain empirical estimates of smolt-to-adult survival
rates for the Thjorsa River population. Given the potential for delayed mortality the
ultimate impacts of the proposed hydrosystem development would need to evaluate
success in terms of smolt-to-adult survival. The most recent evidence (Schaller et al.
2013 In Press) suggests that a high percentage (76%) of Snake River juvenile salmon that
survived the migration through the hydrosystem subsequently died in the marine
environment due to their juvenile migration experience. Accurately simulating post
development smolt-to-adult survival rates and comparing those to the present estimates is
important information to evaluate the efficacy of countermeasures and mitigation.

Fishery impacts and adult passage are fairly established for anadromous salmon species,
but very little information is available for Arctic Char, brown trout or eels. Unlike
salmon species that are anadromous, eels are catadromous where the adults migrate
downstream to the ocean and juvenile migrate upstream from the ocean. In addition to
migrating at different life stages, eels also tend to exhibit demersal behavior, while
juvenile salmon are located in the upper parts of the water column. The passage
countermeasures applied to the anadromous model of fish mitigation may not be at all
applicable to this species.

Arctic Char populations, similar to Bull Trout in the Columbia River basin, (Anglin et al.
2010; Budy et al. 2004 and 2009) may migrate at multiple ages. Therefore, fish much
larger than salmon smolts migrating to sea may be attempting to negotiate downstream
passage structures designed for fish of different sizes. In addition, the time period during
which juvenile migration takes place is different than observed for salmon smolts.

The type of juvenile passage facilities located at Lower Granite and Bonneville Dam
proposed for implementation at Urridafoss (removable spillway weirs or side channel
collectors) are used to augment passage accomplished with other juvenile fish passage



facilities at these dams. These are both impoundment type dams and are not similar to
the diversion type (penstock) dam proposed at Urridafoss.

Dye studies conducted on a model of the proposed Urridafoss project suggests that a very
high proportion of the colored water can be diverted to the bypass collector. Dye tests
(colored water) are indicators of the hydraulic conditions encountered by fish
approaching a project, but due to fish avoidance behavior are not used to determine the
proportions of fish that pass via a specific route. Consequently, the efficiency estimate of
90-95% for fish passage through the bypass channel is likely overly optimistic.

The location of juvenile bypass exit and the water velocity at the outfall location are
important considerations in determining predation mortality after passing the juvenile
facility. Any delay due to eddy formation can increase exposure time to predators and
increase mortality.

Plunging water (over a juvenile bypass as proposed for Urridafoss) can entrain
atmospheric gases and increase the saturation of total dissolved gases in the water
column. Research from the Columbia conducted since 1995 suggests that there can be a
detrimental effect of total dissolved gases if the levels are greater than 135%
supersaturation. The effect is lessened in the Columbia due to water depth and
consideration of the total dissolved gas levels produced and the depth of the water where
juveniles are exposed must be considered in determining overall impacts to survival.

The assumptions made are that adult passage facilities can be built that will be effective
at passing adult migrants around the dam. There is certainly much knowledge and
experience associated with adult passage. However, there is no consideration of the fact
that when rivers are dammed and flows through a reach are significantly reduced, low
flow barriers to the adult salmon migration can be created. There is literature to support
the concept that barriers to adult migration are created when the water depth is
significantly decreased due to hydro development. (Thompson, 1972; Reiser and Bjorrn,
1979). In many rivers of the Pacific Northwest of the United States, dams and water
withdrawals reduce flows to a level where significant numbers of passage barriers are
created to adult salmon and bull trout migration (Anglin 2012).

It would be important to evaluate how many low-flow instream barriers would be created
in Thjorsa River by the placement of the three hydro dams. To estimate the potential
extent of these barriers a survey to measure the bathymetry of the river between and
below the dams should be made. Then a physical model of the river could be built to
determine how many and the location of all the low flow barriers to migration that are
created. This evaluation would be a critical element in determining the overall impact of
the dams to the salmon population productivity.
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November 9, 2011

Mr. Orri Vigfasson

North Atlantic Salmon Fund
Skipholti 35

105 Reykjavik, Iceland

Dear Mr. Vigfasson,

We have received your request to provide responses to questions based on our experience
regarding juvenile and adult salmon passage through the Columbia River system of hydro power
projects. We understand that three hydro power stations have been proposed for construction in the
Thjorsa River, South Iceland and that you are concerned that the combined effects of the three
proposed power projects will dramatically change the present river and have impacts on the future
survival of North Atlantic Salmon (Salmo salar) in the Thjorsa River. The Fish Passage Center has
compiled the following information to address your questions:

We have been provided with the following information: “Example of places where bypass
channels have provided good results in coloured water are Bonneville Dam and Lower
Granite Dam in the Columbia River in USA where the survival estimate of smolts that go
through bypass channels is 98-99% according to measurements.” Are there any studies
that have been conducted that explain what percentage of juvenile salmon smolts passing
these projects would be expected to enter these surface bypass channels?

Yes, many studies have been conducted on the Columbia River hydroelectric project system.
Bonneville Dam is located in the lower Columbia River and is the last project encountered by all
smolts migrating through the hydro system on the way to the estuary, while Lower Granite Dam
is located in the lower Snake River and is the first project that smolts originating in the Snake
and Clearwater rivers pass on their way downstream through the hydro system. Not all fish that
pass a project will pass through surface bypass channels. The fate of fish passing a hydro project
is dependent on installed structures and river flow operations. Dye tests (coloured water) are
indicators of the hydraulic conditions encountered by fish approaching a project, but are not used
to determine the proportions of fish that pass via different routes.

Passage studies are conducted on juvenile yearling Chinook and steelhead and other salmonid

species when available. The data for yearling Chinook and steelhead are most comparable to
Atlantic salmon and we will present those here.
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Lower Granite Dam is equipped with a mechanical bypass system comprised of fish screens that
divert fish away from turbine units. The Dam is also equipped with a removable spillway weir
(RSW) in one spill bay that is designed to pass surface flow and would be analogous to a surface
bypass channel. Conventional spill is also provided at the project. Beeman et al., 2008
conducted a series of experiments using radio tagged fish to determine their route of migration
through the Lower Granite Project. Based on their data, at Lower Granite Dam approximately
39% of the yearling Chinook entering the project passed through the powerhouse (8% through
the turbines and 31% through the bypass), while 33% of fish passed over the spillway, and 28%
passed through the removable spillway weir (surface bypass channel). For steelhead, 48%
passed through the powerhouse (6% through the turbines and 42% through the bypass), while
28% passed over the spillway and 25% through the removable spillway weir (surface bypass
channel).

The Bonneville second powerhouse is equipped with a surface bypass channel that is known as
the corner collector. The corner collector facility includes a 2,800-foot long transportation
channel, a 500-foot long outfall channel, a plunge pool, and modification of the ice and trash
chute. Data (Ploskey et al., 2011) at Bonneville Dam indicate that 46% of the yearling Chinook
and 57% of the steelhead passing the Bonneville second powerhouse passed via the corner
collector.

It is important to note that both Lower Granite Dam and Bonneville Dam do not rely solely on
the operation of surface bypass routes during the juvenile migration. Passage routes over
conventional spill bays, along with surface bypass channels, are provided to pass juvenile
salmonids at the hydro project via routes other than entering the powerhouse. The use of surface
bypass channels alone does not provide adequate bypass passage. In addition, concern has been
expressed based on data collected through 2007 suggesting that survival to adulthood for fish
passing through the corner collector was not as high as for those passing in spill. In March
2004, the U.S. Fish and Wildlife Service (FWS) released over 220,000 sub-yearling fall Chinook
from Spring Creek National Fish Hatchery (NFH) with coded wire tags (CWT) to evaluate
smolt-to-adult return rates (SAR) back to the hatchery under two operations at Bonneville Dam.
Tagged fish were released in two groups: one group released during four days of spill operation
at Bonneville Dam and one group released during four days of corner collector operation at
Bonneville Dam. Results from this single year of study showed that the overall smolt-to-adult
return (SAR) was 0.118% for the fish released during the spill operation and 0.100% for fish
released during the corner collector operation. The overall SAR for fish released during the spill
operation was 18% higher than the SAR for fish released during the corner collector operation;
however this difference was not statistically significant. Using Bayesian statistical methods,
FWS estimated an 80% probability that the SAR for the spill operation release was higher than
the SAR for the corner collector operation release. Applying the results from the 2004 March
release operations to the March releases from Spring Creek NFH over 2005-2007, FWS
estimated that a foregone loss of 15,200 adults (range 2,400-38,900) may have occurred due to
corner collector-only operations during 2005-2007.

Can we expect that the juvenile survival estimates calculated at the dam bypass structure
of 98-99%, and through Kaplan Turbines of 85-90%, to be sufficient to describe the total
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effects of these hydro power projects on salmon survival? Would there be additional
effects of hydro power project passage on survival to the adult return stage?

No, the direct juvenile survival estimates you describe are not sufficient to describe the effects of
dam bypass passage on salmonid survival. The dam bypass estimates of 98-99% are measured
from the forebay of a dam to the tailrace of a dam. The Kaplan Turbine estimates of 85 — 90 %
translate to 51 — 85% over all three projects. Again, these estimates only include the “direct”
mortality from turbine passage. These “direct” estimates do not include any mortality that
occurs outside these zones, nor do they take into account the complete impacts of mechanical
injury, large pressure changes, stress related mortality and mortality caused by increased
predation rates associated with dam passage.

Juvenile survival through river reaches includes the mortality due to dam passage, as well as the
mortality due to the alteration of river flow from impoundments. This survival estimate captures
some, but not all, of the mortality that is expressed subsequent to leaving the immediate area of
the hydro project. Evidence for delayed mortality associated with powerhouse passage was
found by Ferguson et al., (2006). Their analysis showed that fish passing through turbines have a
lower survival rate when survival was measured over a longer reach than when measured over a
short reach. Fish released into turbines had relatively high survival to the tailrace of McNary
Dam (0.93 to 0.946) as measured by balloon tags. Survival to arrays located 45 km downstream
was between 0.814 and 0.858 and was found to be significantly lower. Ferguson et al., (2006)
concluded that direct mortality (mortality to the tailrace of the dam such as the estimates you
quote) made up 30% to 54% of total mortality. In this case delayed juvenile mortality was up to
70% of total mortality estimated in this study.

In addition, several independent studies have indicated that delayed and latent mortality occurs in
fish passing the powerhouse collection bypass systems (Budy et al., Buchanan et al., 2010;
Schaller and Petrosky, 2007; Petrosky and Schaller, 2010; Tuomikoski et al., 2011; Scheurell
and Zabel, 2006: Ham et al., 2009; Marsh et al., 2009; McMichael et al., 2010). These various
analyses indicate that delayed or latent mortality is occurring due to powerhouse passage and that
the impact of powerhouse passage is not fully manifested until later in the migration. This
delayed mortality reduces adult return. This implies that the site specific project and powerhouse
and short reach survival estimates that are generated to assess juvenile survival through hydro
projects are likely to be underestimates of the actual impact of the dams on salmon and

steelhead.

The effects of bypass systems on juvenile salmon and steelhead travel times and smolt-to-adult
return were analyzed in the Comparative Survival Study Annual Status Report for 2010. Three
sets of analyses were conducted:
a. The first set of analyses evaluated the effects of bypass systems on fish travel time
from Lower Granite Dam to Bonneville Dam.
b. The second set of analyses evaluated the effects of bypass history on SARs from
Bonneville outmigration as juveniles to return to Bonneville as adults.
c. The third set of analyses examined the effect of cumulative bypass passages during
the juvenile outmigration, on smolt-to-adult return rate.
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The methods for these analyses are described in Chapter 7 of the CSS Annual Status Report for
2010 available on the FPC website http://www.fpc.org/documents/CSS.html .

The analyses of bypass passage on fish travel time identified significant migration delays for
juvenile Chinook salmon and steelhead that were bypassed, relative to non-bypassed fish. The
average magnitude of the delay among the significant cases was 0.69 days (16.6 hours) for
Chinook and 0.73 days (17.5 hours) for steelhead. Significant migration delays for bypassed fish
were identified in the majority of the year-dam combinations for Chinook (67%) and a large
proportion of the cases for steelhead (23-33%). The lower percentage of significant migration
delay identified for steelhead was likely due to the smaller sample sizes available for steelhead.

The analyses of effects of bypass on post-Bonneville smolt-to-adult return (SAR) indicated that
post-Bonneville SARs are lower for bypassed Chinook and steelhead smolts than non-detected
smolts. These analyses indicate that subsequent downstream passage experience may further
influence smolt-to-adult return rate, with the smolts that pass undetected through the dams
expected to have higher smolt-to-adult return rates than those smolts that are bypassed one or
more times. Model estimates for Chinook salmon showed a 10% reduction in post-Bonneville
SAR per bypass experience at upstream dams. Steelhead showed a 6% reduction in SAR per
bypass experience at Snake River dams and a 22% reduction in post-Bonneville SARs per
bypass experience at Columbia River dams. For Chinook estimates of bypass effects were
similar across Columbia and Snake River dams. For steelhead bypass effects were more severe at
McNary and John Day dams.

The analyses of cumulative bypass effects showed that non-bypassed yearling Chinook LGR-
LGR SARs averaged 52% higher, and non-bypassed steelhead SARs averaged 91% higher, than
smolts that were bypassed at one or more of the collector facilities.

The results of the CSS analyses indicate that route specific estimates ofjuvenile survival rate
underestimate project impacts because they do not account for the mortality associated with
migration delay or the latent mortality associated with project passage. Additionally, in spite of
the existence of mechanical bypass systems and surface bypass channels, goals for smolt to adult
return rates in the Columbia River are not being met, and fish stocks remain on the endangered
species list.

Downstream of the Urridafoss project there will be a reduced water flow, down to only 10 m3s,
which is a dramatic decrease from the 360 m3s which is the natural average stream flow of the
river. These lower flows will continue over natural barriers, such as the Uridafoss waterfall.
Have you observed any similar situations on the Columbia River and do you have any
information describing potential impacts to adult salmon migrants? Will this create low
flow barriers to fish passage? Can you estimate the potential extent of these barriers?

When rivers are dammed and flows through a reach are significantly reduced, low flow barriers
to the adult salmon migration can be created. There is literature to support the concept that
barriers to adult migration are created when the water depth is significantly decreased due to
hydro development. (Thompson, 1972; Reiser and Bjorrn, 1979). In many rivers of the Pacific
Northwest of the United States, dams and water withdrawals reduce flows to a level where
significant numbers of passage barriers are created to adult salmon migration (Figure 1).
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It would be important to evaluate how many low-flow instream barriers would be created in
Thjorsa River by the placement of the three hydro dams. To estimate the potential extent of
these barriers a survey to measure the bathymetry of the river between and below the dams
should be made. Then a physical model of the river could be built to determine how many and
the location of all the low flow barriers to migration that are created. This evaluation would be a
critical element in determining the overall impact of the dams to the salmon population
productivity.

Figure 1. The following photos are examples of low-flow instream barriers that were encountered in dammed
Pacific Northwest rivers.

Are the numbers of salmon caught (here by both net and rod) an appropriate way to
monitor salmon abundance?

No, catch data, the numbers of salmon caught, are not usually used as estimates of salmon
abundance, since fishing effort is not constant. Catch estimates can vary according to the
amount of effort and, consequently, increases in catch attributed to increases in effort may be
mis-interpreted as increases in abundance. The more accepted way of using catch data is to
estimate the catch per unit of effort (CPUE). Effort can be expressed in terms of nets or rods
used, and a time is associated with the effort.

There are several other methodologies available to estimate adult salmonid abundance. Annual
counts of spawning adults returning to rivers and the redds constructed during spawning can be
used to track annual changes in the salmonid breeding population size. Rivers may be monitored
for overall adult abundance using equipment such as sonar to count targets of specific sizes.
Side beam split-beam sonar technology has been used effectively to estimate salmon abundance
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in the Kenai River, Alaska (Miller et al., 2004). Other methodologies may include mark
recapture studies, where a portion of adult salmonids entering a river may be marked and
subsequently recaptured upstream. This type of methodology is also applied to juvenile
salmonids in the Columbia River, primarily through the Comparative Survival Study
(Tuomikoski, 2011).

Given the concern regarding the impact of hydro power project development of the Thjorsa
River it would seem prudent to include a population viability analysis (PVA) as part of a
biological assessment. Population viability analysis is a technique to estimate the probability of
a stock attaining given sizes, usually zero or very low, sometime in the future (Gilpin and Soulé,
1986). PVA is a stochastic modeling technique predicting changes in population abundance
given uncertain biological parameters (Beissinger 2002). PVA models use a detailed life
history cycle incorporating uncertainty injuvenile and adult survival rates, and the inter-relation
between the two due to delayed mortality associated with juvenile hydro project passage. A
PV A model could be used to estimate the probability of causing extinction over a given number
of life-cycles based on the range of uncertainty associated with the survivability ofjuvenile and
adult salmonids under the proposed hydro project development in the Thjorsa River.

We hope that we have addressed your questions adequately. Please feel free to contact us if you
need additional information.

Sincerely,

Margaret Filardo, Ph.D.
Fishery Biologist

Aulj.
Michele DeHart
Fish Passage Center Manager
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NASF

The Fish Passage Center

Fish Passage Center

1827 NE 44th Avenue, Suite 240

Portland, OR 97213

USA November 8, 2011

Three hydro power stations have been proposed for construction in the Thjorsa
River, South Iceland. The combined effects of the three proposed power projects will
dramatically change the present river and, therefore, we are concemed regarding the
potential impacts on the future survival of North Atlantic Salmon (Salmo salar). There
are some questions that we have regarding the impact of these power stations on our
salmonid species and were hoping you could address the following questions based on
your experience with hydro power stations on the Columbia River.

1. We have been provided with the following information: “Example of places
where bypass channels have provided good results in coloured water are
Bonneville Dam and Lower Granite Dam in the Columbia River in USA
where the survival estimate of smolts that go through bypass channels is 98-
99% according to measurements.” Are there any studies that have been
conducted that explain what percentage ofjuvenile salmon smolts passing
these projects would be expected to enter these bypass channels?

2. Can we expect that the juvenile survival estimates calculated at the dam
bypass stmcture of 98-99%, and through Kaplan Turbines of 85-90%, to be
sufficient to describe the total effects of these hydro power projects on salmon
survival? Would there be additional effects of hydro power project passage on
survival to the adult return stage?

3. Downstream ofthe Urridafoss project there will be a reduced water flow, down to
only 10 mVs, which is a dramatic decrease from the 360 mVs which is the natural
average stream flow of the river. These lower flows will continue over natural
barriers, such as the Urridafoss waterfall. Flave you observed any similar
situations on the Columbia River and do you have any information describing
the potential impacts to adult salmon migrants? Will this create low flow
barriers to fish passage? Can you estimate the potential extent of these
barriers?

Are the numbers of salmon caught (here by both net and rod) an appropriate way to
monitor salmon abundance?

Sincerely,

Orri Vigfasson

NORTH ATLANTIC SALMON FUND,
Skipholti 35, 105 Reykjavik, Iceland
Tel: + 354 568 6277 - Fax: +354 588 4758 - nasf@ vortex.is - www.nasfworldwide.com
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IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF OREGON

NATIONAL WILDLIFE FEDERATION, Case No. 3:01-cv-0640-SI
etal.,
OPINION AND ORDER
Plaintiffs,

V.

NATIONAL MARINE FISHERIES
SERVICE, etal,,

Defendants.

Todd D. True and Stephen D. Mashuda, Earthjustice, 705 Second Avenue, Suite 203, Seattle,
WA 98104; Daniel J. Rohlf, Earthrise Law Center, Lewis & Clark Law School, 10015 S.W.
Terwilliger Boulevard, MSC 51, Portland, OR 97219. Of Attorneys for Plaintiffs.

Ellen F. Rosenblum, Attorney General, and Nina R. Englander and Sarah Weston, Assistant
Attorneys General, Oregon Department of Justice, 1515 S.\W. Fifth Avenue, Suite 410,
Portland, OR 97201. Of Attorneys for Intervenor-Plaintiff State of Oregon.

David J. Cummings and GGOffrey M. Whltlng, Nez Perce Tribe, Office of Legatl Counserl,
P.O. Box 305, Lapwai, ID 83540. Of Attorneys for Amicus Curiae Nez Perce Tribe.

Billy J. Williams, United States Attorney, and Coby Howell, Senior Trial Attorney, UNITED
States Departm ent of Justice, United States Attorney’s Office, 1000 SW Thlrd
Avenue, Portland, OR 97204; John C. Cruden, Assistant Attorney General, Seth M. Barsky,
Section Chief, and Michael R. Eitel and Andrea Gelatt, Trial Attorneys, United States
Department of Justice, Environment &Natural Resources Division,Wildlife &
MARINE Resources Section, 999 18th Street, South Terrace, Suite 370, Denver, CO 80202;
Romney S Phllpott, Trial Attorney, United States Department of Justice,Environment &
Natural Resources Division,Natural Resources Section, 601 D Street NW, WaShington,
DC 20004. o f Attorneys for Federal Defendants.

Lawrence G. Wanen, Attorney General, Office of the Attorney General, State of ldaho;
Clive J. Strong, Division Chief, and Clay R. Smith and Steven W. Strack, Deputy Attorneys
General, Naturatl Resources Division, P.O. Box 83720, BOise, ID 83720. OfAttorneyS for
Intervenor-Defendant State of Idaho.
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Timothy C. Fox, Attorney General, and Jeremiah D. Weiner, Assistant Attorney General,
Montana Department of Justice, Office of the Attorney Generar,215 North Sanders
Street, P.O. Box 201401, Helena, MT 59620; Mark L. Stermitz, Crowtey Freck,PLLP, 305
South Fourth Street East, Suite 100, Missoula, MT 59801. Of Attorneys for Intervenor-
Defendant State of Montana.

Michael S. Grossmann, Senior Counsel, State of Washington, Office of the Attorney
Generat, P.O. Box 40100, Olympia, WA 98504. Of Attorneys for Intervenor-Defendant State
of Washington.

Julie A. Weis, Hagiund Kerrey LLP, 200 S.W. Market Street, Suite 1777, Portland, OR 97201;
William K. Baquin, Tribatl Legal Department,Kootenai Tribe of ldaho, Portland Ofﬁce,
1000 S.W. Broadway, Suite 1060, Portland, OR 97205. Of Attorneys for Intervenor-Defendant
Kootenai Tribe of Idaho.

Stuart M. Levit and John Harrison, Confederated Satlish and Kootenai Tribes, 42487
Complex Boulevard, P.O. Box 278, Pablo, MT 59855. Of Attorneys for Intervenor-Defendant
Confederated Salish and Kootenai Tribes.

Jay T. Waldron, Walter H. Evans, 1ll, and Carson Bowler, Schwabe, Wittiamson & Wyatt,
P.C., Pacwest Center, 1211 S.W. Fifth Avenue, Suite 1900, Portland, OR 97204. Of Attorneys
for Intervenor-Defendant Inland Ports and Navigation Group.

Beth S. Ginsberg and Jason T. Morgan, Stoe1 Rives LLP, 600 University Street, Suite 3600,
Seattle, WA 98101. Of Attorneys for Intervenor-Defendant Northwest RiverPartners.

James L. Buchal, Murphy & Buchar LLP, 3425 S.E. Yamhill Street, Suite 100, Portland, OR
97214. Of Attorneys for Intervenor-Defendant Columbia Snake River Irrigators Association.

John W. Ogan, Karnopp Petersen LLP, 1201 N.W. Wall Street, Suite 200, Bend, OR 97701.
Of Attorneys for Amicus Curiae Confederated Tribes of the Warm Springs Reservation of
oregon.

Brent H. Ha”, Office of Legal Counsel, Confederated Tribes of the Umatitta Indian
Reservation, 46411 Timine Way, Pendleton, OR 97801. Of Attorneys for Amicus Curiae
Confederated Tribes of the Umatilla Indian Reservation.

Patrick D. Spurgin, 411 North Second Street, Yakima, WA 98901. Of Attorneys for Amicus
Curiae Yakama Nation.

Brian C. Gruber and Beth Baldwin, Ziontz Chestnut, 2101 Fourth Avenue, Suite 1230, Seattle,
WA 98121. Of Attorneys for Amicus Curiae Confederated Tribes of the Colville Reservation.

James Waddell, P.E., 289 Ocean Cove Lane, Port Angeles, WA 98363. Amicus Curiae, pro se.
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Michael H. Simon, District Judge.

Intervenor-Plaintiff State of Oregon (*Oregon”) and Plaintiffs (collectively, “Spill
Plaintiffs”) move under the Endangered Species Act (“ESA”) for an injunction requiring the
Federal Defendants to provide spring spill beginning in 2017 for each remaining year of the
remand period at the maximum spill level that meets, but does not exceed, total dissolved gas
(“TDG”) criteria allowed under state law (“spill cap”) as follows: (1) from April 3 through
June 20 at Ice Harbor, Lower Monumental, Little Goose, and Lower Granite dams; and (2) from
April 10 through June 15 at Bonneville, The Dalles, John Day, and McNary dams. The Spill
Plaintiffs request this spill be on a 24-hour basis using the most advantageous pattern to reduce
TDG. The requested injunction, however, would allow for reductions in spill below the spill cap
by the Army Corps of Engineers (“Corps”) under certain involuntary spill conditions or to
address specific biological constraints, provided there is no objection from any member of the
Fish Passage Advisory Committee (“FPAC”). The Spill Plaintiffs also move for an injunction
requiring the Federal Defendants to operate the juvenile bypass and related Passive Integrated
Transponder (“PIT”) tag detection system beginning March 1 of each year, commencing in 2017.
Currently, this system begins in mid- to late March. The Nez Perce Tribe supports both motions.

Plaintiffs also move under the National Environmental Procedure Act (“NEPA”) for an
injunction prohibiting the Corps from expending any additional funds on: (1) two planned
projects at Ice Harbor Dam, expected to cost approximately $37 million; and (2) any new capital
improvement projects or expansion of existing projects at any of the four Lower Snake River
dams that would cost more than one million dollars, in the absence of prior approval from the
Court. Oregon and the Nez Perce Tribe also support this motion. For the following reasons, both

motions are granted in part and denied in part.
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STANDARDS
A. Permanent or Preliminary Injunction

Plaintiffs and Oregon explain that they seek “permanent” injunctions until the Federal
Defendants comply with the ESA and NEPA. The Federal Defendants, Intervenor-Defendants,
and the Amici Curiae who oppose the requested injunctions (collectively, “Defendants™)
variously discuss both preliminary and permanent injunction standards.

A plaintiff seeking a permanent injunction must show:

“(1) that it has suffered an irreparable injury; (2) that remedies
available at law, such as monetary damages, are inadequate to
compensate for that injury; (3) that considering the balance of
hardships between the plaintiff and defendant, a remedy in equity

is warranted; and (4) that the public interest would not be disserved
by a permanent injunction.”

CottonwoodEnvtlLaw Ctr v. U.S. ForestSvc., 789 F.3d 1075, 1088 (9th Cir. 2015) (quoting
eBay Inc. v. MercExchange, L.L.C., 547 U.S. 388, 391 (2006)).

When seeking a preliminary injunction, a plaintiff must show that: (1) he or she is likely
to succeed on the merits; (2) he or she is likely to suffer irreparable harm in the absence of
preliminary relief; (3) the balance of equities tips in his or her favor; and (4) that an injunction is
in the public interest. Winter v. Nat. Res. Defense Council, Inc., 555 U.S. 7, 20 (2008). In the
Ninth Circuit, a plaintiff seeking a preliminary injunction alternatively may show “‘serious
questions going to the merits’ and a hardship balance that tips sharply toward the plaintiff,
assuming the other two elements of the Winter test are also met.” All. for the WildRockies v.
Cottrell, 632 F.3d 1127, 1132 (9th Cir. 2011). The standard for a permanent injunction is similar,
but not identical, to the standard required for a preliminary injunction. See Amoco Prod. Co. v.

Vill. of Gambell, 480 U.S. 531, 546 n. 12 (1987) (“The standard for a preliminary injunction is

PAGE 4 - OPINION AND ORDER



Case 3:01-cv-00640-SI  Document 2190 Filed 03/27/17 Page 5 of 33

essentially the same as for a permanent injunction with the exception that the plaintiff must show
a likelihood of success on the merits rather than actual success.”).

Injunctions, such as those sought by Plaintiffs and Oregon, are not preliminary in the
conventional sense because the Court has already decided the merits of this case. The relief now
being sought, however, also is not permanent in the conventional sense because it may be lifted
after the Federal Defendants comply with the Court’s remand order by preparing a new
biological opinion and following NEPA. See S. YubaRiver Citizens League v. Nat IMarine
Fisheries Serv., 804 F. Supp. 2d 1045, 1052 (E.D. Cal. 2011). Thus, in practical effect, Plaintiffs
seek “interim injunctive measures.” Id. Because the Court has already decided the merits of the
ESA and NEPA claims in this case, the Court finds the factors for granting permanent injunctive
reliefto be more appropriate in considering the pending motions, but notes that the requested
injunctions will be in place only for a limited duration.1
B. Injunction Under the ESA

When considering a motion for an injunction under the ESA, “the ESA strips courts of at
least some of their equitable discretion in determining whether injunctive relief is warranted.”
Cottonwood, 789 F.3d at 1090. In Cottonwood, the Ninth Circuit discussed the Supreme Court’s
decision in Tennessee Valley Authority v. Hill, 437 U.S. 153 (1978), and explained how
Congress in that case “remove[d] several factors in the four-factor test from a court’s equitable

jurisdiction.” The Ninth Circuit stated:

1Many Defendants also argue that the Court should apply the heightened standard for a
“mandatory” injunction because the Spill Plaintiffs request the Corps to take affirmative action
that is different from the “status quo” The states of Idaho and Montana, however, concede that
the “law of the case” requires application of the regular, or “prohibitory,” injunction standard
because that is the standard that Judge Redden and the Ninth Circuit previously used in this case.
In addition, it is the “status quo” that is alleged to be harming the listed species, which is the
harm to be mitigated. See Wash. Toxics Coal. v. Envtl. Prot. Agency, 413 F.3d 1024, 1035 (9th
Cir. 2005).
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Hill held that courts do not have discretion to balance the parties’
competing interests in ESA cases because Congress “afford[ed]
first priority to the declared national policy of saving endangered
species.” 437 U.S. at 185. Hill also held that Congress established
an unparalleled public interest in the “incalculable” value of
preserving endangered species. Id. at 187-88. It is the
incalculability of the injury that renders the “remedies available at
law, such as monetary damages . . . inadequate.” See eBay, 547
U.S. at 391.

Cottonwood, 789 F.3d at 1090 (alterations in original). The Ninth Circuit concluded that
although three of the four injunction factors are presumed in an ESA case, “there is no
presumption of irreparable injury where there has been a procedural violation in ESA cases.” Id.
at 1091. The Ninth Circuit noted, however, that “in light of the stated purposes of the ESA in
conserving endangered and threatened species and the ecosystems that support them, establishing
irreparable injury should not be an onerous task for plaintiffs.” Id.

If a court determines that injunctive reliefis warranted, such relief must be tailored to
remedy the specific harm. Melendres v. Arpaio, 784 F.3d 1254, 1265 (9th Cir. 2015) (“We have
long held that injunctive relief must be tailored to remedy the specific harm alleged.” (quotation
marks omitted)). “Nevertheless, the district court has broad discretion in fashioning a remedy.”
Id. Further, an “enjoined party’s history of noncompliance with prior orders can justify greater
court involvement than is ordinarily permitted.” I1d. (quotation marks omitted).

C. Injunction Under NEPA

In considering injunctions under NEPA, a court applies the normal four-factor test. The
Supreme Court has clarified, however, that courts may not put their “thumb on the scales” in
considering injunctive reliefunder NEPA and may not presume any factor as being met or that
an injunction is the proper remedy. Monsanto Co. v. Geertson SeedFarms, 561 U.S. 139, 157

(2010).
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BACKGROUND

This case has a long history.” Its background is well known to the parties and was
discussed in the Court’s most recent Opinion and Order, which resolved the parties’ cross-
motions for summary judgment (“2016 Opinion”). See NMFS V, 184 F. Supp. 3d at 869-72, 879-
83. Six biological opinions and supplemental biological opinions relating to the operation of the
Federal Columbia River Power System (“FCRPS”) have been invalidated in this case by three
different federal districtjudges. Throughout the history of this litigation, the Court has expressed
significant concern regarding the harm caused to ESA-listed species of salmonids by the
operation of the dams on the lower Columbia and Snake rivers.

As relevant here, in its 2016 Opinion, the Court concluded that NOAA Fisheries violated
the ESA by adopting the 2014 Biological Opinion (2014 BiOp”), in part because the 2014
BiOp: (1) relied on an unsound methodology for evaluating whether operations of the FCRPS
would jeopardize the continued existence of the listed species; (2) did not adequately take into
account ongoing low abundance levels; (3) did not rationally address recovery; (4) did not
adequately consider declining recruits-per-spawner (or returns-per-spawner); (5) relied on
immediate, specific numeric survival improvements from uncertain habitat improvement actions

with uncertain benefits, without allowing any “cushion” in case all of the actions or their

Several previous court opinions from this case will be discussed in this Opinion and

Order. They are: Nat1 Wildlife Fed. v. Nat1Marine Fisheries Serv., 2005 WL 1398223, at *3
(D. Or. June 10, 2005) (granting in part preliminary injunction regarding spill) (“NMFSI”), affd
inpart by 422 F.3d 782, 788-93 (9th Cir. 2005) (‘“NMFSII”); Nat1 Wildlife Fed. v. Nat1Marine
Fisheries Serv., 524 F.3d 917, 924 (9th Cir. 2007) (invalidating 2004 BiOp) ("NMFSIII”); Nat1
Wildlife Fed. v. Nat1Marine Fisheries Serv., 839 F. Supp. 2d 1117 (D. Or. 2011) (invalidating
2008 and 2010 BiOps) ("NMFSIV™); Nat1 Wildlife Fed. v. Nat1Marine Fisheries Serv., 184 F.
Supp. 3d 861, 869-72, 879-83 (D. Or. 2016) (invaliding 2014 BiOp) ("NMFS V).

These biological and supplemental biological opinions were issued in 1993, 2000, 2004,
2008, 2010, and 2014.

PAGE 7 - OPINION AND ORDER



Case 3:01-cv-00640-SI  Document 2190 Filed 03/27/17 Page 8 of 33

expected benefits were not realized during the BiOp period; and (6) did not adequately consider
the effects of climate change. Id. at 898-923. The Court also concluded that the Corps and the
Bureau of Reclamation (“BOR”) violated NEPA by failing to prepare a single (or
comprehensive) environmental impact statement (“EIS”). The Court sought further briefing on
the appropriate timing for NEPA compliance and ultimately ordered a five-year schedule, as
requested by the Federal Defendants.

DISCUSSION
A. Federal Rule of Civil Procedure 60(b)

Defendants argue that Plaintiffs’ and Oregon’s motions must be denied because they fail
to meet the requirements of Federal Rule of Civil Procedure Rule 60(b). Plaintiffs and Oregon
dispute that Rule 60(b) even applies. The Court need not determine whether Rule 60(b) applies
because even if it does, the Court would allow Plaintiffs and Oregon to proceed with their
motions under Rule 60(b)(6).

In the 2016 Opinion, the Court invited supplemental briefing on “proposed timing for a
reasonable NEPA process and other arguments regarding the scope of appropriate injunctive
reliefrelating to NEPA.” NMFS V, 184 F. Supp. 3d at 948. Although the Court was aware that in
the past there had been allegations that the Federal Defendants had not complied with agreed-
upon spill, no issue related to spill was before the Court, and to the Court’s knowledge no such
problems had occurred in recent years. Thus, the Court was not immediately concerned with
crafting an injunction relating to spill, but was instead focused on an appropriate NEPA
injunction and its timing.

In responding to the Federal Defendants’ proposal regarding the timing of NEPA

compliance, Plaintiffs and Oregon (in ajoint brief) raised the possibility of requesting the
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injunctions they seek in the pending motions. ECF 2074 at 23-26. In response, the Federal
Defendants stated:
Plaintiffs devote over three pages to pondering whether injunctive
relief may be appropriate. Plaintiffs arefree to move the Courtfor
reliefifat somefuture point they deem it necessary. But they have
not done so now, and the Court should not delay entering an order
providing a deadline for completing the NEPA process so that the
parties and region can move forward in addressing the Court’s
May 4, 2016 Opinion.
ECF 2078 at 34-35 (emphasis added).

The Court and the parties then focused their immediate efforts on finalizing a remand
order that established the timing for NEPA compliance, instead of briefing the additional
injunctions now sought by Plaintiffs and Oregon. The Federal Defendants expressly
acknowledged that Plaintiffs and Oregon could move the Court at a later time for such
injunctions rather than slowing down the process of completing the Court’s order establishing
the NEPA deadlines.

Additionally, the Court expressly retained jurisdiction over this case to ensure that the
Federal Defendants: (1) develop appropriate mitigation measures to avoid jeopardy (which could
potentially include additional spill); (2) produce and file a biological opinion that complies with
the ESA and APA; and (3) prepare an EIS that complies with NEPA (which could potentially
include requiring that the agencies avoid limiting the choice of reasonable alternatives and
committing resources that prejudice the selection of alternatives). NMFS V, 184 F. Supp. 3d
at 950. Accordingly, assuming without deciding that Rule 60(b) applies, the Court finds that

these reasons constitute “other reason[s] that justif[y] relief.” Fed. R. Civ. P. 60(b)(6).

B. Whether the Corps and BOR violated the ESA

In the 2016 Opinion, the Court did not expressly address Plaintiffs’ Second Claim for

Reliefin their Seventh Amended Complaint, which alleges that the Corps and BOR violated
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Section 7 of the ESA by relying on the 2008, 2010, and 2014 BiOps without conducting an
independent analysis to ensure that their activities did not jeopardize the listed species.
Defendants argue that this means that Plaintiffs did not prevail on this claim.4Plaintiffs argue
that it can be implied that they did prevail because these BiOps have been invalidated by the
Court, and if it cannot be so implied, the Court should now so find.

In the conclusion of the 2016 Opinion, the Court stated that Defendants’ “motions are
granted with respect to the claims that NOAA Fisheries did not violate the ESA and the APA in
determining in the 2014 BiOp that the RPA does not adversely modify critical habitat and is not
likely adversely to affect endangered Southern Resident Killer Whales, and are denied in all
other respects.” NMFS V, 184 F. Supp. 3d at 950 (emphasis added). Thus, it cannot reasonably
be interpreted that in the 2016 Opinion, the Court ruled for the Federal Defendants on this claim
and found that the Corps and BOR did not violate the ESA.

In the 2016 Opinion, the Court invalidated the 2014 BiOp, on which the Corps and BOR
relied in issuing their 2014 Records of Decision. Notably, in granting Plaintiffs” motions for
summary judgment, the Court did not include any similar limitation as it did in granting the
Defendants’ motions. The Court described the motions it was granting without denying
Plaintiffs’ motions in all other respects. Thus, even though the Court did not expressly grant
Plaintiffs’ motion that the Corps and BOR violated the ESA, that conclusion is reasonably
implied from the 2016 Opinion.

To the extent it cannot reasonably be implied from the 2016 Opinion, the Court now so
finds. The evidence shows that in reaching their 2014 Records of Decision, the Corps and BOR
did not conduct any independent analysis but solely relied on the now-invalidated 2014 BiOp.

4 The Court focused on the arguments emphasized by the parties in their summary
judgment briefs. Any failure specifically to address this claim was inadvertent.

PAGE 10 - OPINION AND ORDER



Case 3:01-cv-00640-SI  Document 2190 Filed 03/27/17 Page 11 of 33

This is a violation of the ESA, for the same reasons previously described by Judge Redden
regarding an earlierbiological opinion:

In my May 2005 opinion, | found the 2004 BiOp violates the ESA.
I now conclude that, in light of their reliance on the 2004 BiOp, the
Record of Consultation and Statement of Decision (ROD) issued
by the Corps on January 3, 2005, and the ROD issued by the BOR
on January 12, 2005, also violate the ESA .. .. The RODs provide
no specific analysis nor point to any record evidence to support the
assertion that the action agencies conducted independent
assessments and reached independent and rational conclusions in
adopting them. The RODs reveal that these agencies embraced the
same fundamental legal flaws that NOAA attempted to use to
justify its circumscription of the action subject to jeopardy
analysis. | find, therefore, that in substance the RODs relied on the
no-jeopardy finding of the 2004 BiOp without an independent
rational basis for doing so.

NMFSI, 2005 WL 1398223, at *3.
C. Spill Injunction
1. Irreparable Harm
The Federal Defendants repeatedly have concluded that the operations of the FCRPS
jeopardize the listed species—thus the need for reasonable and prudent alternatives (“RPA”) in
the biological opinions. In the 2016 Opinion, the Court emphasized that despite the 73 RPAs
from the 2008 and 2014 BiOps, the most recent data shows that the listed species remain in a
“precarious,” “imperiled,” and “perilous” state. See NMFS V, 184 F. Supp. 3d at 872, 876, 879,
890, 892, 918, 947 (citing relevant data); see also NMFSIII, 524 F.3d at 933 (emphasizing the
“highly precarious status” of the species at issue in this case).
In light of the ongoing imperiled status of the listed species, the Court does not find any
reason to disturb the following finding of Judge Redden in his 2011 Opinion and Order:
As | have previously found, there is ample evidence in the record
that indicates that the operation of the FCRPS causes substantial
harm to listed salmonids. ... NOAA Fisheries acknowledges that

the existence and operation of the dams accounts for most of the
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mortality ofjuveniles migrating through the FCRPS. As in the

past, | find that irreparable harm will result to listed species as a

result of the operation of the FCRPS.
NMFSIV, 839 F. Supp. 2d at 1131. Accordingly, continuation of the status quo is likely to result
in irreparable harm to the listed species.5

The Federal Defendants and some intervenors argue that the Spill Plaintiffs must prove

that operating with Court-ordered spill during the next two years will pose an imminent threat at
the species level. This is not the appropriate standard. As the Ninth Circuit discussed in affirming
Judge Redden’s previous spill order, after the Court has found that the operation of the FCRPS
causes irreparable harm to the species and has invalidated the governing biological opinion, the
Court is faced with the choice of either allowing an operation that violates the ESA to continue
or ordering modifications. NMFSII, 422 F.3d at 796. The Ninth Circuit gave no indication that
to order modifications would require a separate finding that during the time remaining in the
remand period the species is in imminent danger of becoming extinct or that only the operations

relating to the proposed modification (e.g., spill) must be causing the irreparable harm.6 To do so

runs contrary to the ESA. See Nat1 Wildlife Fed. v. Burlington N. R.R., 23 F.3d 1508, 1512 n. 8

5Defendant-Intervenor RiverPartners argues that the Spill Plaintiffs must connect any
harm to the species to themselves and that they have failed to do so. RiverPartners cites in their
brief, and relied on at oral argument, Idaho Rivers United v. United States Army Corps of
Engineers, 156 F. Supp. 3d 1252 (W.D. Wash. 2015), for this proposition. Idaho Rivers,
however, is inapposite. In that case, the court found that the plaintiffs had adequately shown that
harm to the species, the lamprey, would affect the Nez Perce Tribe. Id. at 1260-61. What the
plaintiffs did not show was that the lamprey was at risk of irreparable harm. Id. at 1261-62. Thus,
because the plaintiffs’ harm was derivative of the lamprey’s harm, and harm to the lamprey was
not shown, harm to the plaintiffs was not shown. Id. Here, the Court has found harm to the listed
species. Thus, Idaho Rivers is distinguishable. The Court also finds that the Spill Plaintiffs have
adequately shown how harm to the listed species will affect the Spill Plaintiffs.

6 To the contrary, even though the injunction at issue involved only spill, Judge Redden

and the Ninth Circuit considered the harm caused by the full operation of the FCRPS, notjust
spill or lack thereof.
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(9th Cir. 1994) (“We are not saying that a threat of extinction to the species is required before an
injunction may issue under the ESA. This would be contrary to the spirit of the statute, whose
goal of preserving threatened and endangered species can be achieved through incremental
steps.”). Additionally, as the Court has already found, operation of the FCRPS jeopardizes the
listed species at a species level—the dams are the largest source of mortality ofjuveniles.
Moreover, even if the operation of the FCRPS did not jeopardize the species, proving harm to the
entire species is not necessary for an injunction under ESA Section 7, rather “[e]vidence that the
[listed] salmon will suffer imminent harm of any magnitude is sufficient to warrant injunctive
relief.” Yurok Tribe v. UnitedStates Bureau ofReclamation, 2017 WL 512845, at *24 (N.D. Cal.
Feb. 8, 2017) (citing Big Country Foods, Inc. v. Bd. ofEduc., 868 F.2d 1085, 1088 (9th Cir.
1989); Nat1 Wildlife Fed. v. Burlington N. R.R., 23 F.3d 1508, 1512 n.8 (9th Cir. 1994);
MarbledMurrelet v. Babbitt, 83 F.3d 1060, 1066 (9th Cir. 1996)). This is not a case where the
court is considering the loss of only a small number of animals within the listed species. See,
e.g., Defenders of Wildlife v. Salazar, 812 F. Supp. 2d 1205, 1209-10 (D. Mont. 2009)
(concluding that the loss of a few individual wolves did not constitute irreparable harm when
there was no evidence that the loss “would be significant for the species as a whole”).

2. Other Injunction Factors

The ESA “strips” the Court of the equitable discretion to weigh the other traditional
factors relating to injunctive relief. Cottonwood, 789 F.3d at 1090. The Court does, however,
consider Defendants’ arguments relating to the potential harm to the listed species and to human
life versus the benefits asserted by the Spill Plaintiffs in evaluating the appropriate injunctive
relief. As instructed by the Supreme Court and the Ninth Circuit, however, the Court does not

weigh the public interest or balance the equities, for example by weighing any potential
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implications on the power system or costs to the Federal Defendants. 1d. And the Court presumes
that monetary damages are insufficient. Id.

3. Whether Injunctive Relief is Appropriate

The current situation is similar to the situation that was before the Ninth Circuit when it
affirmed in part Judge Redden’s previous injunction in this case relating to spill. See NMFSII,
422 F.3d at 795-99. The Court has invalidated the 2014 BiOp, found that the listed species
remain in an imperiled state, and concluded that continued operation of the FCRPS is likely to
result in irreparable harm to the listed species. The question now before the Court is “what
interim remedy [is] appropriate to redress the ESA violations.” Id. at 795. As before, one of the
“primary complications of this case is that the operations in question are, by necessity, ongoing.”
Id. This means that the Court is

faced with a continuing operation that it had concluded would
cause irreparable harm to threatened species. Thus, the district
court [is] confronted with two choices: (1) continue the status quo,
the foundation of which the court had rejected as violative of the

ESA and the continuation of which it had concluded [is likely to]
irreparably harm listed species, or (2) order modifications.

Id. at 796.

The Court intends to order modifications. As discussed in the 2016 Opinion, the listed
species are highly vulnerable for many reasons, including because they have precariously
remained at low abundance for some time, are susceptible to devastating effects from climactic
events, such as occurred in 2015, and are without any survival “cushion” in the 2014 BiOp and
its RPAs.

4. Whether Additional Spill is Supported

All parties agree that previously-ordered spill has generated survival benefits and has

been good for salmonid survival. The current dispute lies in whether the benefits of additional
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spill has undergone sufficient study and is sufficiently supported. The parties, intervenors, and
amici provide competing expert declarations discussing the purported benefits and potential
downsides of additional spill. Additionally, the Spill Plaintiffs primarily rely on the Comparative
Survival Study (“CSS”) annual reports, workshops, and other analyses that study and
hypothesize that additional spill will provide significant increased juvenile survival and adult
returns, and Defendants primarily rely on the Independent Scientific Advisory Board’s
(“ISAB”) February 20, 2014, review of a spill experiment proposal based on a 2013 CSS study.
The spill experiment proposal reviewed by ISAB involved spill at higher levels than

requested in the current injunction— 125 percent of TDG in the tailrace of each dam. The current
request is for 115 percent in the forebay and 120 percent in the tailrace. As the Spill Plaintiffs
point out, the Corps itself has explained that spill at this level is safe:

The GBT monitoring program has consistently shown over the

years of implementation that signs of GBT are minimal when TDG

is managed to the criteria levels of 115/120 percent TDG.

Historically signs of GBT do not approach the action criteria until

TDG levels are near 130 percent supersaturation levels in the

tailraces, or forebays, of dams. The 2013 TDG was managed close

to the 115/120 percent criteria, and the low incidence of signs of
GBT observed this year reflects that management.

ECF 2165-4 at 14 (Bowles Reply Decl. Ex. 8 at 14).

Additionally, a close review of ISAB’s critique shows that ISAB’s primary concern was
that the spill experiment proposal was not a detailed study with a hypothesis, study design,
consideration of various approaches, updated data, monitoring, and adaptive management. See
ECF 2146 (ISAB report). ISAB concluded that it lacked sufficient information to answer basic

questions regarding the study, such as whether it had an adequately researched hypothesis. Id.

ISAB serves NOAA Fisheries and others by providing independent scientific advice and
recommendations regarding relevant scientific issues.
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at 97 (report at 4). The underlying concept that increased spill may well benefit salmonids,

however, was not rejected. To the contrary, ISAB noted:
Despite these concerns with the statistical analyses used to support
implementation of the spill test, it appears that the increased spill
hypothesis stands as a possible candidate for testing. Other changes
to hydrosystem operations have so far been inadequate to meet
SAR targets required to conserve endangered salmon populations,
even with structural changes that have been made at the dams such
as surface spill weirs. It appears that increasing the amount of
water spilled at lower Columbia and Snake River dams has merit
as a hypothesis to test, but additional review of literature and
analysis of data would be worthwhile.
Increasing spill is expected to allow a greater proportion of

migrants to avoid the powerhouse intakes and speed their
migration through forebays.

Id. at 98 (ISAB report at 5). ISAB also stressed the importance of monitoring and adaptive
management in this type of experiment. Id. at 100-101 (ISAB report at 7-8).

Thus, ISAB concluded that additional spill appears to have merit and is worth testing.
ISAB is not alone in this conclusion. Others, in addition to the CSS, have similarly called for
increasing spill, or at least for testing increased spill. See Howard A. Schaller, et al., Evaluating
River Management During SeawardMigration to Recover Columbia River Stream-type Chinook
Salmon Considering the Variation in Marine Conditions, Can. J. Fish. Aquat. Sci. Vol. 71 (2014)
(“Our study highlights the importance of considering river management options in face of
variable ocean conditions for Snake River Chinook salmon. In particular, our retrospective SRI
[survival rate index] regression results, and those of Petrosky and Schaller (2010) and Haeseker
et al. (2012) suggest that hydrosystem-related direct and delayed mortality may be reduced
substantially through actions (e.g. spill, surface passage, increases in water velocity through
drawdown, or dam removal) that reduce the number of powerhouse passages, speed water

velocity, and juvenile migrations, as well as reduce reliance on juvenile collection and
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transportation. . .. A practical management experiment would be to evaluate increasing managed
spill levels at the dams during the spring migration period and evaluate the population responses
on the results of empirical survival estimates (Haeseker et al. 2012).”) (NMFS037802); Steven L.
Haeseker, et al., Assessing Freshwater andMarine Environmental Influences on Life-Stage-
Specific Survival Rates ofSnake River Spring-Summer Chinook Salmon and Steelhead,
Transactions of the American Fisheries Society, 141:1, 121-38 (2012) (“In conclusion, the
models that were developed for characterizing variation in overall life cycle morality rates
indicate that increases in spill levels and reductions in water transit times are expected to
increase stage-specific survival rates . . . as well as cumulative smolt-to-adult survival rates.
Across a range of ocean conditions, higher spill levels and reductions in water transit time are
expected to result in higher SARs than would occur with lower spill levels and higher water
transit times. . . . These predictions would provide quantitative, testable hypotheses on the
predicted survival responses that could occur under atrue adaptive management experiment
conducted within the FCRPS, where spill and water transit times are extended beyond the range
of available data and the resulting survival rates are monitored to determine whether the expected
increases are realized.”) (NMFS012460); C.E. Petrosky and H.A. Schaller, Influence ofRiver
Conditions During SeawardMigration and Ocean Conditions on Survival Rates ofSnake River
Chinook Salmon andSteelhead, Ecology of Freshwater Fish 19:520-36 (2010) (“Given
projections for degrading ocean conditions (i.e., global warming), our analysis suggests that a
precautionary management approach would focus on improving in-river migration conditions by
reducing WTT [water travel time], relying on increased spill to reduce passage through

powerhouse turbines and collection/bypass systems, or other actions that would increase water
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velocity, reduce delay at dams and substantially reduce FTT [fish travel time] through the
FCRPS™) (NMFS035961).

Despite these widespread calls for testing increased spill, the Federal Defendants do not
appear to have crafted any such experiment. At oral argument, counsel for the Federal
Defendants indicated that in response to the 2016 Opinion, they “heard the Court,” are moving
forward to “solve these issues,” have been “prodded” in the direction of additional spill, and thus
additional spill may be considered as an action for the next biological opinion. But, as the Court
has repeatedly found over the last 20 years, the listed species are in need of additional survival
protections now. “Kicking the can down the road” after invalidating each of the FCRPS
biological opinions, although necessary under the circumstances of this case, provides little
protection to the listed species that are in an ongoing state of peril. As Judge Redden found
in 2005, however,—over the Federal Defendants, intervenors, and amici § vigorous objections—
spill is something that can offer immediate survival benefit and is worth trying. That conclusion
by Judge Redden has proven accurate, as all parties now agree. The Court finds it similarly
applicable today, if implemented appropriately.

The Court also finds particularly instructive the Declaration of Bill Tweit, submitted in
support of the State of Washington’s opposition to the requested injunction. Mr. Tweit states that
“there is a growing scientific body of evidence from the decades of data on the beneficial value
of spill at the higher levels seen in recent in years in promoting juvenile survivals and subsequent
adult returns.” ECF 2137 at 2 (Decl. ™ 2). He continues, noting that “[c]Jonducting effective
scientific investigations, while also allowing operators and fish managers the latitude to make in-
season modifications as necessary to protect out-migrating and returning salmonids from

unforeseen circumstances, is complex and requires flexibility.” I1d. (Decl. ~ 3). Mr. Tweit
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recognizes the “increasing consensus among federal, state, and tribal researchers and fish
managers that increased spill has the potential to appreciably increase the probability that Snake
River spring/summer Chinook and steelhead” will attain significant survival improvement. Id.
at 10 (Decl. ~ 15). He notes that Oregon’s proposal of additional spring spill “is credible, and
deserving of further scientific investigation.” Id. at 10 (Decl. ~ 16). He adds, however, that it is
problematic in “that it treats spill as a uniform variable at each of the FCRPS dams, but it is well
known that each dam must also be considered individually in designing spill operations,
particularly at the higher levels of spill proposed by Oregon.” Id. He concludes by stating that
“[i]t is prudent to take the time necessary to craft a spill experiment . . .to maximize benefits
[and] minimize costs and impacts” and that “[i]deally, the work to develop a new spill regime
would be scheduled with a goal to implement by the 2018 migration season and carried forward
into a the new bridge biological opinion beginning in 2019[.]” Id. at 13 (Decl. ~ 23). Thus,

Mr. Tweit (and the State of Washington) did not dispute the science behind the Spill Plaintiffs’
request, only the timing and specific method of implementation.

The concerns expressed by Mr. Tweit are not unique to him. In reviewing the voluminous
record relating to this motion, the Court notes that much of the opposition to the injunction is not
based on a concern that increased spill at the requested level will necessarily harm salmonids, but
instead on “rushing” the process, treating spill at all eight dams the same, and changing the
adaptive management process to one that allows Oregon an operational “veto.” As Ritchie J.
Graves, Chief of the Columbia Hydropower Branch for the NMFS West Coast Region (Interior
Columbia Basin Office) states in his Reply Declaration, he is not opposed to operational studies
to reduce mortality; he is “opposed to ‘rushing’ into an action that could be detrimental to fish or

that would provide no ability to scientifically assess the effectiveness of the action.” ECF 2181
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at 2 (Reply Decl. ™ 2); see also ECF 2139 at 31 (Graves Decl. ~ 71) (noting that NMFS is
“prepared to engage our partners through the regional forum process” and others as needed
regarding testing increased spill in a “rigorous” and “thoroughly vetted” manner).

There is nothing in the record to indicate that the current spill level is the precise or
“magic” level that achieves all the possible survival benefits with the minimum of risk. The CSS
analyses support that there will be beneficial effects of increasing spill to the spill caps.
Defendants do not offer similarly scientific studies showing that the CSS analyses are wrong.
Rather they challenge whether the proof relied on by CSS is good enough, properly vetted, or in
the correct format. As the court in Yurok Tribe concluded, however, in response to similar
arguments that evidence of flushing flows was not certain to reduce harm to listed salmon in the
Klamath River and had not been “properly tested through a comprehensive scientific process,”
the ESA does not require perfect knowledge to support an injunction to protect a listed species,
rather it requires action to protect a species consistent with the best available scientific
information. Yurok Tribe, 2017 WL 512845, at *29.

The CSS has studied and described the benefits of increased spill. ISAB and others have
encouraged testing of increased spill. Oregon’s experts describe the benefits of increased spill.
Further, as the State of Washington has acknowledged, there is a growing scientific body of
evidence and growing consensus supporting higher levels of spill. Although Defendants provide
expert testimony expressing concerns regarding increased spill, most of these concerns can be
addressed with an appropriately-tailored injunction. Other expressed concerns are not
appropriate in the context of an injunction under the ESA or the Court finds not as compelling as
the evidence supporting additional spill. Accordingly, the Court concludes that there is sufficient

scientific support for a limited injunction requiring increased spill to benefit the listed species.
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5. Tailored Injunctive Relief
a Timing for additional spill

The Court has found that the ongoing operation of the FCRPS is likely to cause
irreparable harm to the listed species. This weighs in favor of granting an immediate injunction.
The Court, however, shares many of the concerns raised by Defendants that implementing
increased spill beginning April 3, 2017, is too rushed and does not provide sufficient time to
ensure that the increased spill will not cause unintended negative consequences.

The Court recognizes that concerns for both human safety and the listed species require
calculating appropriate spill patterns in advance of increasing spill. As Defendants describe, the
Corps implements spill using particular spill patterns at each dam, and any change to spill can
change the spill pattern and result in eddies or other flow issues that might delay or preclude
juveniles from downstream migration, prevent adults from upstream migration, and negatively
affect navigation through the lock systems.

The Corps has a testing facility in Vicksburg, Mississippi—the Engineer Research and
Development Center (“ERDC?). This facility contains scale models of all eight dams and
provides the ability to test spill patterns resulting from increased spill. These models also allow
testing of spill patterns and flow to determine effects on navigation and the lock systems of the
dams, particularly with regard to tug and barge tows. See ECF 2154 at 5-6 (Decl. of Robert Rich
N 16). Testing at the ERDC can be time-consuming because there are other agencies that use the
facility, so one has to get “in the queue;” further, the models have to be repaired or rebuilt, and
there are trial-and-error periods of testing spill patterns to find the pattern that is most
advantageous. See id. at 6 (* 18-19). Delaying the increase in spill until the 2018 spring
migration season provides time for testing and development of appropriate spill patterns that will

maximize juvenile migration, minimize harm to juveniles, minimize harm to adult migration, and
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protect human life in the navigation system.® Intervenor-Defendant Inland Ports and Navigation
conceded at oral argument that delaying the increased spill injunction until 2018 would resolve
its concerns regarding human safety. The Federal Defendants conceded that delaying until 2018
would resolve concerns regarding having enough time to test for appropriate spill patterns.

The Court also recognizes that each dam is unique and an “across-the-board” approach to
spill is likely not the most effective means to increase salmonid survival at each dam. There are
specific considerations at each dam that affect both juvenile and adult migration, and providing
time to study and prepare for the increase in spill will allow proper analyses on the best
methodology for each dam. Additionally, it also allows sufficient time to consider whether there
may be other unintended negative consequences unrelated to salmonid survival, such as the
concern expressed with erosion relating to Bonneville Dam.

The Spill Plaintiffs have shown a willingness for spill to be tailored to the needs of each
dam as Defendants have raised specific concerns (e.g., offering to reduce requested spill at
Bonneville to avoid erosion and at John Day to avoid causing an eddy). The problem with this
approach is that Defendants have been raising these concerns in a rushed period while briefing
the pending motion. There needs to be sufficient time to identify, test, and address the dam-
specific spill needs and issues. Although the Court intends to provide for a robust adaptive
management program to allow flexibility to respond to such unintended consequences, having
adequate time to prepare beforehand should reduce the number and extent of unintended
negative consequences and thus will reduce the number of fish that die while awaiting changes to
be implemented under adaptive management.

The Court notes that there must be a way safely to handle navigation during increased

spill because there have been times when involuntary spill has been required at levels equal to or
greater than those requested by the Spill Plaintiffs.
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b. Adaptive management

The Spill Plaintiffs request a new system of adaptive management in which the Corps
may make unilateral adjustments to spill under certain involuntary spill conditions and can only
make spill adjustment for biological conditions if no member of the FPAC objects. The Court is
not inclined at this time to order a new system for implementation, monitoring, and adaptive
management of additional court-ordered spill. As explained by Juliet H. Ammann, Chief,
Reservoir Control Center, Northwestern Division of the Corps, there is a system currently in
place that has been implementing existing court-ordered spill. See ECF 2140 at 7-9 (Decl. » 16-
22). This system includes the Fish Passage Operations and Maintenance group, Technical
Management Team (“TMT”), and Regional Implementation Oversight Group (“RIOG”).
Specifically, TMT is tasked with recommending real-time operations through monitoring river
conditions and provides opportunities for making adjustments. Id. at 8 (Decl. ~ 20). TMT can
submit requests to consider changes to planned operations, and if consensus is not reached,
RIOG will resolve the issue. Id. at 9 (Decl. ~ 21). The Court also remains available to the parties.

The Spill Plaintiffs offer no evidence that the current system is not sufficiently working
to be able to implement additional spill. The Spill Plaintiffs express concern that minority voices
need the opportunity to be heard and that current decisionmakers are more policy-focused than
science-driven. This latter concern was also echoed by Defendant-Intervenor CSRIA. The Court
appreciates that there may be a different system that could be implemented that would include
more scientists. But the Court leaves such decisions in the first instance to be made by the
experts in the region. Accordingly, at this time, the Court declines to mandate that adaptive
management be through a system requiring unanimity among the members of the FPAC. The
parties shall confer on an appropriate adaptive management system. If agreement is not reached,

the Court will leave the current system (using TMT and RIOG) in place. If, after additional spill
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begins, the Spill Plaintiffs or any other party has evidence that the current system is not working,
that party may then file a motion with the Court.

c. Spill implementation plan and injunction order

Because the Court is not ordering increased spill to begin until the spring 2018 migration
season, the parties and experts in the region have sufficient time to consider an appropriate
protocol and methodology for spill at each dam, incorporating the most beneficial spill patterns.
Moreover, the Federal Defendants argue that the Spill Plaintiffs’ proposed injunction is
inappropriate because no shorter-term, within season tests have been performed on any of the
dams using increased spill. Now the Federal Defendants have the 2017 spring migration season
to conduct short-term tests to consider at least the immediate effects of increased spill. They can
evaluate whether unexpected eddies or other problems arise and make immediate adjustments
without worrying about being in violation of a court order. These types of tests should inform the
experts in the region as they develop appropriate protocols for increased spill in 2018.

The Court will set periodic status conferences to ensure that the parties are making
sufficient progress toward a spill implementation plan and proposed injunction order. The Court
expects the parties, amici, and other regional experts to work together to reach consensus. If the
parties cannot reach agreement, the Court will set a briefing schedule and further hearings to
resolve any outstanding issues before the 2018 spring migration season.

6. PIT Tag Monitoring

The Spill Plaintiffs assert that there are some indicators that certain listed species are
migrating early. The Spill Plaintiffs request that the Federal Defendants begin PIT tag
monitoring on March 1 of each year, using established smolt monitoring protocols. The Spill
Plaintiffs argue that early monitoring will provide data regarding the important early “tail” of the

salmon and steelhead runs, which will help inform future management decisions. The Spill
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Plaintiffs offer expert testimony that early monitoring will provide a biological benefit by
providing an alternative to turbine passage for outmigrating fish during the pre-spill period and
that the early and late tails of a run are particularly important for species diversity. The State of
Washington, through its expert Mr. Tweit, agrees that the proposal for earlier PIT tag monitoring
“should be considered for immediate implementation. There is strong scientific evidence that the
tails of salmon and steelhead runs contain a disproportionate amount of the population traits that
support adaptation to environmental changes, such as the conditions witnessed in 2015.
Collection of this additional data should begin now ....” ECF 2137 at 11 (Decl. * 17).

Defendants do not dispute that early and late tails of a run are important for diversity. Nor
do they dispute that there is some evidence that fish are migrating earlier, although they do
question the volume of fish that may be migrating early. The primary objections to early PIT tag
monitoring are that it is not feasible to begin in 2017 and that Oregon should have made this
request through the regional process and not through the Court.

The Court agrees that it is too late this year to begin earlier PIT tag monitoring in 2017.
But in light of the importance of the tails of a run for diversity and species adaptation, the Court
orders that PIT tag monitoring begin on March 1 of each year of the remand period, beginning
in 2018.
D. NEPA Injunction

Plaintiffs argue that the Court should enjoin large capital expenditures at the four Lower
Snake River dams because to allow significant sums of money to be spent in long-term
investments at the dams for the remaining 4.5 years of the NEPA remand period may result in
biased analyses that essentially foreclose the reasonable alternative of breaching, bypassing, or
removing dams. Plaintiffs rely primarily on two provisions in NEPA’s implementing regulations,

40 C.F.R. 88 1502.2(f) and 1506.1(a). Section 1502.2(f) provides that: “Agencies shall not
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commit resources prejudicing selection of alternatives before making a final decision.”

Section 1506.1(a) provides that: “Until an agency issues a record of decision as provided in

8 1505.2 .. . no action concerning the proposal shall be taken which would: (1) Have an adverse
environmental impact; or (2) Limit the choice of reasonable alternatives.”

The Court will not enjoin any spending that is necessary for the safe operation of any
dam. Regardless of the NEPA process, the Federal Defendants are currently under a statutory
obligation to operate the dams and must be allowed to operate them safely. The Court finds that
any benefit to the NEPA process in enjoining spending may be outweighed by the risk to human
health and safety if dams are not allowed to continue operating in a safe manner. With regard to
projects and expenditures that are not required for safe dam operations, however, the Court
considers the factors for interim injunctive relief.

1. Success on the Merits

In the 2016 Opinion, the Court found that the Corps and BOR violated NEPA and
remanded the case for the agencies to create a single EIS covering FCRPS operations. Thus,
Plaintiffs have already succeeded on their underlying NEPA claim.

2. lrreparable Harm

The harm that Plaintiffs seek to redress with this injunction is a biased NEPA process.
The Court agrees that generally speaking, this type of harm can be irreparable harm for purposes
of a NEPA injunction. The Court is persuaded by the reasoning in Sierra Club v. Marsh, 872
F.2d 497, 500 (1st Cir. 1989), which discusses what is sometimes described as the “bureaucratic
steamroller” or “bureaucratic momentum?” theory, as follows:

NEPA is not designed to prevent all possible harm to the
environment; it foresees that decisionmakers may choose to inflict
such harm, for perfectly good reasons. Rather, NEPA is designed
to influence the decisionmaking process; its aim is to make
government officials notice environmental considerations and take
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them into account. Thus, when a decision to which NEPA
obligations attach is made without the informed environmental
consideration that NEPA requires, the harm that NEPA intends to
prevent has been suffered. . .. Moreover, to set aside the agency’s
action at a later date will not necessarily undo the harm. The
agency as well as private parties may well have become committed
to the previously chosen course of action, and new information—a
new EIS—may bring about a new decision, but it is that much less
likely to bring about a different one. It is far easier to influence an
initial choice than to change a mind already made up.

It is appropriate for the courts to recognize this type of injury in a
NEPA case, for it reflects the very theory upon which NEPA is
based—a theory aimed at presenting governmental decision-
makers with relevant environmental data before they commit
themselves to a course of action. This is not to say that a likely
NEPA violation automatically calls for an injunction; the balance
of harms may point the other way. It is simply to say that a
plaintiff seeking an injunction cannot be stopped at the threshold
by pointing to additional steps between the governmental decision
and environmental harm.

In the present case plaintiffs would suffer harm if they were denied
an injunction, if the lease sale took place, and if the court then held
that a supplemental EIS was required. In that event, the successful
oil companies would have committed time and effort to planning
the development of the blocks they had leased, and the Department
of the Interior and the relevant state agencies would have begun to
make plans based upon the leased tracts. Each of these events
represents a link in a chain of bureaucratic commitment that will
become progressively harder to undo the longer it continues. Once
large bureaucracies are committed to a course of action, it is
difficult to change that course—even if new, or more thorough,
NEPA statements are prepared and the agency is told to
“redecide.” It is this type of harm that plaintiffs seek to avoid, and
it is the presence of this type of harm that courts have said can
merit an injunction in an appropriate case.

Id. at 500 (quoting Commonwealth ofMassachusetts v. Watt, 716 F.2d 946, 952-53 (1st

Cir. 1983) (emphasis added in Marsh)); see also Friends ofthe Earth v. Hall, 693 F. Supp. 904,
913 (W.D. Wash. 1988) (noting that “the risk of bias resulting from the commitment of resources
prior to a required thorough environmental review is the type of irreparable harm that results
from a NEPA violation”); cf. Calvert Cliffs' Coordinating Comm. v. Atomic Energy
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Comm 'n, 449 F.2d 1109, 1128 (D.C. Cir. 1971) (noting that where large investments affect the
NEPA analysis, the NEPA process becomes a “hollow exercise”).

Although the Ninth Circuit has not yet expressly adopted the “bureaucratic steamroller”
theory, other district courts in this circuit have found it persuasive. For example, in Protecting
Arizona's Res. & Children (‘PARC’) v. Fed. Highway Admin., 2015 WL 12618411 (D. Ariz.
July 28, 2015), the court concluded that “under Marsh, the Court may consider bureaucratic
momentum as a factor in assessing whether environmental harm is likely to occur based on
failure to comply with NEPA procedures.” Id. at *5.

Moreover, the Ninth Circuit has found that financial commitment can constitute an
irretrievable commitment of resources for purposes of NEPA. See Wildwest Inst. v. Bull, 547
F.3d 1162, 1169 (9th Cir. 2008). In Wildwest, the Ninth Circuit analyzed what it means for an
agency to take an action that limits the agency’s choice of alternatives, which is prohibited
under 40 C.F.R. § 1506.1(a). Id. at 1168-69. The court analogized this provision to the provisions
that trigger when an EIS must be completed. Id. at 1168. In those cases, the court had interpreted
an EIS as being required only when an agency has “irreversibly and irretrievably” committed
resources. Id. (citingMetcalfv. Daley, 214 F.3d at 1143 (9th Cir. 2000).

In Wildwest, the Ninth Circuit discussed how, in cases analyzing when the need for an
EIS has been triggered, the commitment of resources was generally natural resources. Id.
at 1168-69 (discussingMetcalf, 214 F.3d at 1144; Friends ofSoutheast'sFuture v. Morrison,
153 F.3d 1059, 1063-64 (9th Cir. 1998); Conner v. Burford, 848 F.2d 1441, 1446, 1449 (9th Cir.
1988)). It is not surprising that, in cases addressing when an EIS is triggered, the primary issue
would often involve a commitment relating to natural resources. NEPA requires an EIS for major

federal actions that significantly affect the quality of the human environment. 42 U.S.C.
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8 4332(2)(C). The Ninth Circuit in Wildwest extended this line of reasoning from the cases
discussing when an agency commitment is sufficient to trigger the need for an EIS to when an
agency commitment is sufficient to limit its alternatives under 40 C.F.R. 8§ 1506.1(a). 547 F.3d at
1168-69. Thus, the Ninth Circuit held that an agency’s “irreversible and irretrievable”
commitment of resources may limit its alternatives under Section 1506.1(a). Id. In doing so, the
court concluded that financial investment alone can, in some circumstances, be an irreversible
and irretrievable commitment of resources. Id. at 1169.

Defendants argue that tens of millions of dollars cannot rise to the level of commitment
required by Wildwest because the Ninth Circuit mentioned, by way of example, a commitment of
all or most of an agency’s limited budget in preparation for only one alternative. That is
unavailing for two reasons. First, the Ninth Circuit was providing only one example of when a
financial commitment may be considered limiting an agency’s alternatives, and there is no
indication that example was meant to be exclusive.

Second, the discussion by the Ninth Circuit in Wildwest does not mean that a similar level
of commitment is required under 40 C.F.R. § 1502.2(f), which prohibits agencies from
“prejudicing” the selection of alternatives. The Court must give meaning to the fact that the
agency used the term “prejudicing” in 8 1502.2(f) and “limiting” in 8 1506.1(a). Cf. Nat'lFed'n
oflndep. Business v. Sebelius, 132 S. Ct. 2566, 2583 (2012) (noting in the context of statutory
interpretation that “[w]here Congress uses certain language in one part of a statute and different
language in another, it is generally presumed that Congress acts intentionally”). If “prejudicing”
alternatives is construed identically as “limiting” alternatives in 8 1506.1(a), then § 1502.2(f)
would be superfluous. This is contrary to “the canon of construction that courts interpret statutes

S0 as not to render any section meaningless.” MengLi v. Eddy, 324 F.3d 1109, 1110 (9th
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Cir. 2003) (citing Beck v. Prupis, 529 U.S. 494, 506 (2000)); see also UnitedStates v.

Harrell, 637 F.3d 1008, 1010-11 (9th Cir. 2011) (noting that courts must give effect to each
word and “must ‘mak[e] every effort not to interpret a provision in a manner that renders other
provisions of the same statute inconsistent, meaningless or superfluous™” (alteration in original)
(quoting UnitedStates v. Cabaccang, 332 F.3d 622, 627 (9th Cir. 2003) (en banc))).

The term “limiting” connotes a more definitive restriction than does “prejudicing.” See
Biack’s Law Dictionary (10th ed. 2014) (defining “limit” as: “1 A restriction or restraint.

2. A boundary or defining line. 3. The extent of power, right, or authority.” and defining
“prejudice” as “1 Damage or detriment to one’s legal rights or claims. ... 2. A preconceived
judgment or opinion formed with little or no factual basis; a strong and unreasonable dislike or
distrust. — Also termedpreconception.” (emphasis in original)). Thus, the level of commitment
required to “limit” an agency’s alternatives is higher than the level commitment required to
“prejudice” an agency'’s alternatives. Accordingly, even if it were required for an agency to
spend most or all of its budget on one alternative before it could be found to violate § 1506.1(a)
(which the Court does not find is necessitated by the holding in Wildwest), the Court holds that a
lesser commitment may nonetheless violate § 1502.2(f).

The Court noted in the 2016 Opinion that a compliant NEPA analysis in this case “may
well require consideration of the reasonable alternative of breaching, bypassing, or removing one
or more of the four Lower Snake River Dams.” NMFS V, 184 F. Supp. 3d at 942. The
“touchstone” of NEPA’s alternatives analysis is whether the EIS’s “selection and discussion of
alternatives fosters informed decision-making and informed public participation.” Headwaters,
Inc. v. Bureau ofLandMgmt., MedfordDist., 914 F.2d 1174, 1180 (9th Cir. 1990) (quotation

marks omitted). The reality is that economic considerations are part of that decisionmaking. In
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weighing the environmental benefits of removing, breaching, or bypassing the dams, the costs of
such actions also likely will be weighed, as well as the costs of operating the dams. That analysis
will be affected if the dams require hundreds of millions in expenditures versus having just had
hundreds of millions spent in improvements and maintenance. Considering this fact, the
“bureaucratic momentum” theory, the constraints on the Corps dictated by § 1506.1(a), and the
limitations on the Corps’ actions placed by § 1502.2(f), the Court finds that spending hundreds,
tens, or even millions of dollars on the four Lower Snake River Dams during the NEPA remand
period is likely to cause irreparable harm by creating a significant risk of bias in the NEPA
process. See, e.g., Wildwest, 547 F.3d at 1169; Marsh, 872 F.2d at 500; Calvert Cliffs', 449 F.2d
at 1128; Hall, 693 F. Supp. at 913.

3. Balancing the Harms and Considering the Public Interest

a. Current Ice Harbor Projects

Plaintiffs challenge two projects at Ice Harbor Dam: Ice Harbor Turbine Runner Design
and Replacement and Ice Harbor Stator Winding Replacement. These projects are estimated to
cost $37 million in fiscal years 2018 and 2019. Plaintiffs challenge the replacements at two
turbines, Units 1 and 3. Plaintiffs do not challenge improvements being made to Unit 2.

Unit 2, which is not being challenged, is being improved with state-of-the-art
nonadjustable blades that are designed to improve fish survival. This design, however, is not
suitable at all hydraulic flow levels. Thus, at certain hydraulic flows, Unit 2 cannot operate.
Currently, Unit 3 also has nonadjustable blades, due to interim repairs that were previously
required. Unit 3 thus cannot be the backup unit when hydraulic flows do not allow Unit 2 to
operate.

Unit 1is the operative adjustable blade unit. Unit 1, however, has had failures in recent

years. Thus, if it is not replaced, as currently scheduled, it will at a minimum need repair. The
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replacement, however, is with an improved adjustable blade design that is intended to increase
juvenile fish survival. Ifthe expected improved fish passage is realized, the Corps intends to
implement the new design in other FCRPS dams.

Unit 3 also has had failures in recent years. The interim repairs done to keep the turbine
operating potentially increase the harm to fish passage and result in less efficient operation.
Additionally, even with interim repairs, the turbine performs poorly and needs replacement.

The Court recognizes the importance of an unbiased NEPA process and the chance for all
reasonable alternatives to be considered without undue economic influence. These specific Ice
Harbor Dam projects, however, have a primary benefit of increasing fish survival. As the Court
has repeatedly noted, including in this Opinion and Order in discussing increased spill, the fish
are in need of improved survival now. Improvements at Ice Harbor Dam that result in immediate
increased survival of listed species are given great weight in balancing the harms and considering
the public interest. Cottonwood, 789 F.3d at 1090 (noting that saving endangered species is given
the highest priority and is of incalculable public interest). Although the Court has found likely
irreparable harm from significant expenditures, in considering these specific projects, the Court
finds that the balance of harms and public interest weighs against the specific injunction being
requested. See Marsh, 872 F.2d at 500 (noting that even when irreparable harm is found, it does
not necessitate an injunction because “the balance of harms may point the other way” (emphasis
in original)).

b. Future Projects

The Court cannot evaluate the balance of harms or public interest in unknown future

projects. As the Court has noted, it will not enjoin projects that are needed for the safe operation

of the dams. The Court also is not inclined to enjoin projects that provide substantial immediate
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survival improvement for the listed species. Thus, the Court does not find a blanket injunction
against all future projects of more than $ 1 million to be appropriate.

The Court, however, is concerned with the potential for the irreparable harm that the
Court has found likely. Accordingly, the Court will require the Federal Defendants to disclose
sufficient information to Plaintiffs regarding the planned projects at each dam during the NEPA
remand period, at appropriate and regular intervals. If Plaintiffs believe that a project is not
needed for safe operation of the dams and substantially may bias the NEPA process, Plaintiffs
may file a new motion with the Court to enjoin any such project.

Within 14 days from the date of this Opinion and Order, the Federal Defendants, after
conferring with Plaintiffs, shall submit their proposal for a reasonable process and schedule for
providing Plaintiffs the information, including timing (quarterly, annually, etc.) and what
information should be included in their disclosure to Plaintiffs. Plaintiffs may, at their discretion,
file any response or objection within 14 days. Defendants may then have 14 days to reply.

CONCLUSION

The motions for injunctive relief requested by Plaintiffs, including Oregon, (ECF 2112
and 2114) are GRANTED IN PART, as set forth in this Opinion and Order. The Court intends to
hold periodic status conferences regarding the increased spill that must take place in 2018 and its
related planning before then. Within 28 days, the parties shall confer and file with the Court their
joint or separate recommendations for a schedule of periodic status conferences.

IT IS SO ORDERED.

DATED this 27th day of March, 2017.

/s/MichaelH. Simon___

Michael H. Simon
United States District Judge
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