
FISH & WILDLIFE
REF ERENGE LIBRARY

11NNI, 14160

Evaluation of the Effects of Extended Length Submerged

Bar Screens on Migrating juvenile Pacific Lamprey
j

(Lampet,ra tridentata) at John Day Dam in 2002

R.A. N/loursuird

M.D. Bleich
K.D. I lain
R.P. Moeller

FINAL REPORT
March-'1003

Prepared lor

the U.S. Army Corps of Engineers
Portland District
Portland, Oregori

Wider Contract DE-AC06-76RI-01 8 10

Va6b( Norffwtl("@J



LEGAL No'no,
I II is re po It I\ its pelpaled 1)@ B al IC II

C
1\ I

Clilol III I II ISO It It C M it t IC II el its it II II cc o III) I oI spo II sole,
I

IC Sea I ch ac Iivi I les Nci III C I ('I IC III I it)] Billie II
C I lot am Ile I Son ack oil o II IV I lil

II ofcit Ile] 1

NIAIO,'S ANY WARRAMY OR REPRIFISENTA'11 [ON, EXPRESS OR IMPLIED. mill
ICSpCCt to [Ile acculacv. completelless. ol uClujiless ill dw infollilitioll Contained in this lepolt.

III that tile use III fill\ inloilliatioll. appalillus@ pmccss@ (I Composition (1kciosed ill lilt, lcport

maN not infi Illie Pt ivalciv o\@ iled I ights: cil

ASsullics ;IIIN
I abi lilies iI, th I cSI)CCI it) tile (Ise ol. ()I lot clailla".0s I C"LlIfing II

olli tile use ol. fill\

Intolluiltioll, appaliltils. I)I(CCSS, (I Composition disclosed in this ICI)OII

Rejelclicc helcin it) JOIN SI)CCilic colollicicial ploduct. plocc'S. oT Cl\-iCc 1)@ 11ildc [)Allies,

Ilildculink. millitit'lClule ol othmNise' does not 11CCC'Smilk C011SLItUtC M IMPIN IS ClIdOISCHMIL

W0111111clidiltioll. ol klvolill.L' b@@ Jkluclic, Ilhe NiCN%,
Haiti

opillions ol authols C\11ressed 11clem

do [lot Ilecessatil, title ol letlecl those Ill Battelle,



PNNLA4160

Evaluation of the Effects of Extended Length
Submerged Bar Screens on Migrating
Juvenile Pacific Lamprey (Lampetra
tridentata) at John Day Dam in 2002

R-A. Moursund
M.D. Fileich

K.D. Hato

R.P. N'lueller

FINAL RETORT
March 2003

Prepared foi

ihe U.S. Anny Corps oi Flighwers
pol I land District
Portland. Orcoon
Under Contrac( DF ACOG 76R1.0 I 830

[)Pacific Northwest NaHonal Lahormoiy
PO Box 999

Richland, Washington 99352



L lahlItioll of the hffe( t@ of Pl.sl(3.@ on Afilgi@ithjg,lrilcnilc Pacific Lwipo-Y at jo/w Rw Dam in 2002

Executive Summary

Pacific I
it In p I ey (InInpoll"? Iridet It i II

@I)
is t II (@

I;
II f; E'S L a II(

I
f I lo SI a I) it II (I it I I I

1

an Ip I eY -I let
I es it) the S nilke

Ni%r
c I svs WIII. Bc( a I is(,

t hel'acif ic I

a mpre V is i I II Ill ve it II ill
I no It lot isspecies. t I

I I, U-S@ Al my
Clol ps of' I if I", illucl SI IIIS a II

i
II terest i

I I fill i I ital I
II I' It s pww( lion it Ifudei it

II

vopeia
I I,(] hydrof, I

ec Iric pro Is.

Pacific Not thwest Nat Iona II ilhol i II (I v (PN\IJ olidtl cI ed it SI II (kr i
II 200.2 to ascol I it it I[he vffe( I S oftlic

nindif,ji-d rxtetldcd lelli'[11 sliblat !,@cd hal screons (I'SHN oilI I
ylveld u Pa( ifi( lallip cN, Ill Cloth) lhv I )illn

II it oj('('L Io( II sed on f III('( , tilslis rally fil.sl (11 it) _Silti Vi(IC ( (t)s('J@ijjif)jls ill lilnlpre@

encolintering ill(' I poll I I ed I Sl @S walai I an opci aLim, oa bine imake iii john I ),w I )aIrl. 'I 1w Se( ol Id was to

iliflor Ow vI Fe( t ivulless of, tho IN's ill 1@,Il ichlig jilveni le 1)@,

I, 1@,I(,aScs (1'

Implanted %\,tell passive lllh'tlli@Wd [IiIIISI)OWNT WIT) IiW!, ( OIRMICIll with fVkv fill lestillp. The klial la@k

was it) test the ilssural);ion thiii PI I lilgl@(-d juvellile IaIIIpICV hchilVC 1)(1111ifflY it) bUlst SI)CNI alld SI-Nailled

Swint @Jpvod hhoiamf\ tests.

The F'SIN wils modified print lo M02 Fiont 3,175 [Hill to L75 MIII IMI' sIM0118 hHMIN' jWCViOUS

stjj(jj(@s sljo@i@c(j ;lIat pj%r,jjjI I' IiIIIII)w\ %%clc be(onling \%ed'@ed ill Ille ])ill s( lecils. Dwilli, 10") hollis of'

Vill,(), 50 lampley alld 18 "Illolls @ww ohwived nwril( oll'o wih ill(, modificcl PSBS Ili slot 7C.. Many of

tll('S(' lampow alld silloll ('Haiti(' into N ef (ollia(t %%ith ill() scieun. A fcw ohscrved tish be"ine nipinged

oil the Screen fit( e,
1)[11

Ilone %wrv %% ed
I,

jqcd ill ill(, 1.75 timi opening of fit(, hin, Spacin, Sputially, ill(,

Majol tv (If' IjjjjjpI,(,\@ (I)S(,j\rc(I oil ill(' uppel alld lowcr 10 feet of Ili(, si, wen (8G while vciy lew

0( (UIICd Oil Ill(' middle 20 fcet@ Nlosr SnIolls vvert@ ohselvud oil the lm%cl Half of flie scleen (-@I)oq,

Dijectional icovenleni of frSh (Ili title S( wull I"tcu colirspolided %% ill) wporied flow pillerils.

'I he Ili I

(ag (k,tc(hoii ialc at ill(, fish !II( ilitV wils 99.W3i@ ful IIIIIIIIals wicased into ill(' juvellile

bypass s%stem dowilsiream of Ow @iiwmdl and 1 Flat those wleased Ili Ili(, ,iitewell Thisdiffewnfe
Intiv he due to it (IIIIIIal"(d volij( ill J)itjjij s( hild 111111wicills holei, ill Ille @( well rill I, Miell

lispc( ted post "PilyAl. III I IVIku Ilet les1s, @M.391@ of Lamprov were commiltcd to tulbille pimLl"'C' This
sllg@,'cswd it high slisceptihilily to I, 11) loss (@% ill) hsh pir'sing 1111ou"ll Illo ('111) ilbove ille I.SRS), as Hsh

were released III it Inallner desieriell to ell"llo, (offlijc[ \%ritil IlIc Illycl, p(tjj(jI (I ill(. 1@,Slj"@ Ill tests of'

S\@ ill) pelforiliaw (" no signifi(aJIL diffelonce was sh(%N't all([ lIIjLjj,,g(sI lijillp- )I

stislaillud Swim specd (ANOVA 1) u). llowovlq, Illaxillitlill bt1ISL Speeds ditlowd sit'llificialik,
1)

-
0.02). There \vats no relationship til-,,ged Imilple% Sim and hursi s@xiln Speed (I 0. I 9.

1) JU h. sils(aint'd sk@ ifill [ill Ig Speed of I tw "I'd k) I)p ev \\(its Sjl@jj I I I(
ill It

I

III I claL,(I \\rate 1 1

(
I LI

I I
I I 1 I I

I 11

OA:f, 0,02).

" I'lli, lanower bill S( reells of, ill( 111odificd ESBS %%Al,[(, offeclivc ill prevelitnig Ow polmillwill %%c(Iging

of' laillpicy bcowell ill(' bill spilcill", Therefore. it extl@lldod lun@all [)ill s(leolls ill(, insialled in ill] ]]tells Ill
I IJohn Day Diall, llw@, sholild have the 1.75 inm !)ill cluatimce, Fill all it(,\\ screeii designs. Ille C(Ts

should use this nimmNei 1.7,) affair s1mcim" whenc,vei possihlo



II v@t It Iatiol II41he P It; @( t@ ZWE'sl"S ol I
A Itt;r, II it qt'llivel I ite Pat it I( I

i Imploy O I'Io I? III )il@ Oam III 200Z

I
N;



I @:1 aluaticti I of Iho Effe( is of I S13S oil Wigi mmg,
,

It mcnile I ',It ific Limptev i djohi Fkil. Dam it I 2002

Acknowledgments

'Sit I cele
I
v ack Ilowledge Ow cocy(A atiol I,assistatice, ill d hat-d %%oi

k oft I

le
Co I lowitig:

U.S. Army Corps of Engineers staff

IkIll I cil alld Mike L@Illgesizlv lol II ojecl o\ ('[Fiji[ hob Coldic alld Milo ZvIldol fol 11161
leseal (II

(oordillatioll a(livil ics. Doil Killmn liiid 111 thuJohij Day DiArn I ii,Pel s fol theil oulstaildill, suppol t al)d

sugg('stiolls al ille daill. "Illd I )idt Luathel-bul y tilld Mike Colesill, lo[ adillillistiatioll alid

slippol L

Pacific States Marine Fisheries Commission staff

(;I(," Kovaldiuck atid his staff provided hivaklabic assisfallce til 111k, johil Da@ I )alll juvellilc Fish

Facility bV colleclulf, ill(' laillpley used ill fic study. providillo symce lo Itil, alld hold laillprey, tilld

plovichrit"jilvellile Itillipwv rull tillillig (Ititti. Deall R"Illelloel plovidod Ille jilvellile hllljve@ 1,1111 tilllilw
data Col Bolilleville 111111.

NOAA Fisheries

Dean Bo-0, Randv Absolon. alld Oloil @,,Cllelouslv letneved Oil[' II(Ded laillplev riom ill(, Nke

licks alld slial,ed ('Kelly 2002 f-vke nei resuhs.

Oregon Department of Fish and Wildlife staff

Rosaillia I u(jol J)lo\ ided [tic, juvellilo lalllple\ I'till killliw@ dala foi N'tcNaiv Dan). Beiijtmioo Clemmis

pro% ided the juvellile iallipl-cv [kill initial( dam f(w I.Illiv Goose Daill.

Battelle staff

"(oil Abel wiliv maintamed III(, PNNI, fish holdino and lahoi,aioi,@ facilities ill Rk h1and. Tia( iS
I -

Depel Intel Cieiii(d all of, Ole diloital Illovies alld coliducted ill(- Piltigk quei ies. Phil Buffer, Heidi Kos, Bill
Milk kham and Nathim Phillips worked odd fom,@ ill suppoit of the Field and [All)

\voi k. Susao I hois(eii
llltll4i@`C@d tuid [),I( ked kill the decitomw dall.



[.,@

,
I

II
]I If it ti I of If it, I: fit,( .1s of E@I,S on

A II,, val I]
I I, M ; co i le I 'It( ifi@ I

I 1111111 ev ,
I I joh II I )a lr Do III I II ZOW

%
i



hl'Vi
I

If
Ii It iol I offlic ['111ty IS of F,WS (III WipathIt,, Juventle I "I( III( L'Imp ef, iffJolill Dily O"Im III 200Y

Contents

EXCCLItiVC SLIIIIII]MY
... ................................................................................... .

A( kijovvI(,dgincn[s
. ......................... ....................................... ..............................

1.1 Badu,iotiiid
............. ................ ... ... ........... ........ ..............

1.2 PieviousSludics...
. .. .... ... ..................... . . ... ....... ..................... ..

1.3 StLI(Ilv(lo@ll,@@ill(IOt)"i('('ti%l('.@
.. ...................... . ........ 1.1.11.--- .................

IA Stlid1v sitc Description
.. ....................... ....... ... . . .................... ___ ............

L3

1.5 Rupoll Organization
.......................................................... __ ......

IA

?..O Methods
........ ............... ................................................... ...... ............

2.1

2.1
................................................ ..............................

2.1

?,.?. PITTagaild Rcluase
............ ....................................... ............ ..... ....

2.2

2.2.1 Procc(lim, and Meastjiemenl,@
.......... ... ... I ........... I ............ __ ..........

23
2.2.2 Release Procedur( ..

.............. ... __ ......... .......................... .

4

2.3 Swiimnin@,, Pet formance of PIT hlfllwd 1,@illlpwv
...................................................... . .. ....

7

23.1 Burst Speed
................................................... . .. ... . ........... ....... ....... .........

2.7
2

@

3, @ Si I,,,[ a i
I wit S @N

i
I I I S pced

.............. ............... .............. ..... ... .....
2@8

3,0 Nesfilr@@

................ .. . .......................... .... . . . ........ ....... ......

I Study Colldt(iom
. ........... ................ . . . ......... .......... ............ ......

3. I

3. 1. I Rivel Dischal go alld Tolliperal III'('
I ................... I ........ .............. .......

:1). 1

3,1,2 Spec es Compo@ it Of I m I([ Nul I
I iming.

...... . ............ .......... ..........
3. 2

3, 1.3 Ual I I Opel atiolls
. .......... ... .... ........ ....... 1----13

3@2 Oplical Clafllcl@l

........ ........................
13

3 2.1 Ahundanct .....
_ ...... ............... .... ............... .. ...... ....

3. 3

3.2.2 I empolal Disil iblikoll
... .. .... . ..... ... . ................ .... .... .. . .... ....... .........

3A

3.2.3 Spatial Disirihillioll
.... ........... . ... ............... ..........................

3.5

3,@ ] Ohcoion ol'Movement
............... .

3. 5

s
........ ..... ....... . .... ................................. ..................................

:3.7PIT'Tan@, Relcaw

3.3.1 Moiphology
............. ............................................................... ........ ....... ...........

:1.7

33.? juvellile Hypass System Rclcaws_
_ ... . ......................... .................................

3.7

vii



b Valli;) tiol I of fill. P Ho( 1,@ oill"YIS of),kh",Iaim- III I coile Pocific LimpicI al lohn Dov Dmo III 2002

3.3 3 Mrchav Rele@lsos 3.8

3A Swim Perf of mail(,(, oi Tnp,",ed 1, ish
...... .. . ..... ........... ........ .. . ... ... . ............. . ........ .

3 t 1

3 4.1 Measm cments ol'Lahoi @ttf if FMI
.... . ..

3.1 1

3.4.2 But-a Smm 1)'peed
. @.......... ... ...

3, t I

1,13 Sij<,iamcd S%@ !Ill Spccd
.................. .... .............. .............. . ...... ....... ...

3,1 2

3AA Size vs. Speed 3, 1:1

LO Uiym@iofl 4 I

I I In Sill) Si ](,(,II Ohwlv@mow@
..... .

.
I I

12 I'll laP, Rcle@lscs.

a.0 Colwlllmojl,@ mid R( mmmofldmiojl@
,

G,i) Rol'] I lwf,@

........
AppI,ndix A lli%iomid Num Timing ol juvelilic P@Icffic I

cimpre"! .... . ..
A

@

I

Appciidix I') Dcsil,ti Spcc fficalvms--



Evil II
jilt iol jot Ille I 1'ffi,( iSol, F,.@PS of) Ali", I i II illf, Jf II I'll ile Pacific Limpoi, if Joho Day Dam III 2002

Figures

1, I A ci ia I Pho to.,, rap I
I offo h

I Il)@,V I)IIIII Fl(\%r IS fell I-iplll to felt.
... ..........................................

1 3

L2 I ocatiol I of lo III I Dav Da III
I I)Rvlalio II Io Ot II( @j k1jo I me III II vd Ioc Ic( II I( I

a( ilities I
II t I

IC,

C(IiIII11*1 River Ha@in
................ ......... ................... - ................. ....... ..........

II I of I he Op I(
it

I Call ](-I a
I )eplovi I ici it @ al Ili I hei I Asset fat ed Fields of V i(,\v I

2. ? Width Waywomelit Poill1i; (Ili
I

allipwv. 3

2 3 Qlladrallls for Re( ordin@, Okeiviitions of Pieviotisiv 11xisting Almoi mahlies
......

2 11 PIT Tal" fillplaillaholl a) 4podel [Im pullf ttlo.. b) clilaige opellill" willi mpeled dissecting

licedir, life illselled \@ ith PI f mg iiijk,( tot
.

(1)
@i siiigle stilme to close Ow Ili( Sion

. ....

?.

,

5 )Vol heild Vie@% of, (I
ic lo] it I

I lily Dal I I Juvc] 1; lc@ Fish left(, i I itv
.. .. ......... ...... . .........

5

2Ji Fyke Nei Frame Heing Removed flow (Ile Catem,11 Slot of Unit 711,
. - .............. .... . .......

2 @Y Local Ion,, o I III, I iS I )S, 1,
y ki @ N (1 I

s, if id ( lai ewel I i
I I Jo] it I Dav Da I I I Ui I

i t Y]

... .... .. .

2.-I

3 1 1) c I
I I

y R i v e I
I i sc 1

i @I I, t C, ; I I I d I
c I I I pei @I t I I I c tot ? 0 0 ? O I

I I c s w I i
I

I r I I a I
k I, rs) a I I (I t I

w
I 0

- v

Aveni@)e Oilw@ oilly)
................................. ............ .. ............................ ..........

31, @j I I islori ra I RI I II Size (,of .1

tivei iile Pacific Llu upi cy
I

I on I
1 998 to 2002. t hi ot igh Oct. 29

.....
:1,

3.3 S pec I v i; o I I 1 pos i I I o 1 1
1 ); I I a 5 I) I I I

(I

Ic
,

I
o

I
I I I

I ); I
I ) I I I I I S I 1 lo

I t M o I I
I I o I

i
I I

@,a
I -

I I I t Y..

3 I f lourly Daill Operatiom
,,, ...... .......................................... ...... . .............. ..

3@') 'I
ota

I N I I rubw of I
,I it ip ey ai Ili St not I Obsci vcd ovei II w San it)] it IC, Ti it wi;

I
I oil 1 M IIV 22-28

IG

............ ...... .... ..... ......

3. 6 'I
(it a

I N Li I I I bel' (
f I'm I I p] cY it I Ili Sa 1

1 1 lot) WS Obw 1-ved ove r I
I

if, Sa III 1)
I I

11, @ Per i oil
... .........

3. if

33 SI)cIt I @il I ) I Sit ibU
C
loll 01' Lill I I Ili c V.

S' I Ilo
I I S, a t III L I

11 if[(' I I ( I f i lilt 1;
rY OI Isel ved Sv

I I 1
1 1 1

le hl Is
I

I

Bal Mounted Video Caloeirili;
. ........................................................... ......................

3 8 Ditectional Movement of 55 1

alllple@, and Silloh Observed by IIIc Oplical Calllerw, 3. G

3@9 Total h,ligil) Frequendes of t estud Itivellilf, LaIllpicy it : 12G5 Oefi)
.. .......... .. . .......

:1 Y

TeST: 113. tO Disirilhution of f,ampi-cy Released III Dip Net EllicielleY
-

A
@.................. ... ........

3. 8

1 x



M E @Al@f I 1@) %O Pl,@, III
jlj@@Iw

) jjoul( I Cliff( ITIINIJ"I. )(I"oIN 11@1(1

M t" III widlill? I oill lo [it lo !effortw(I )@mi JI, w I

M mlljj@

lo@o 1@)\@ @)@l I (if pm@ Wqoio, I A@.)id
III I' I po@I,I,P,

I
I HdAll "I)IIIIIIIN

. . ..... ... IIII(I p lul)!@
@@pd

i

Vudaw 11) OR"(11 ll"I ""(t Pilt,@ I i,N't"IN t E

WAI@l Itp J( tIfI\j willw I po@M@uj, J@J,l )TIJ lo @Illoft?l@ )IJI 10@j AP\mjjII I VZN Rpod @l I I 1,

JI I )t It II I I mipt Ioj 11WIl') i [I?Ioj, ml@@i@) \ p ),xl@ 9I

[,I elyl.mplij lo[ I i
@,,4t

lo I mo'l @11@ Io \ 1),mfi@, 11111111tv7IN Q I E

1@111(fjo TIojjII(;!II@I(1i Mdum I po@4,11?111, pill? Iml:11"Pi 'Lld PI[IP, \11)111 lof

.............. \@)Idtlm

!)tied po@i,,Ivj @J,J,j Ili ',PHILIP) I 11@10,1 10 lJoIIII(IIHISI(I @)11011h,m,l I

G E @1'11 ILIoU P,o@)%O,M@j 0111;@@AOI[j @t@

pllmulp@@ lo\1\1 )[p Jo Intel pun Aoldule'l 1 I,)NI\J )(I) Jo 1111@j pou ),11mll

otl I MWO IC] Ij @ I I( '( 1 til I It(l lo Iloomp'llsi(I emlJoi

(11 Im'(1 W(I liff"I II, Ioldlill, I )f rx"I )jm0,IIIr Ito yj,@,q )(, S)@)o Ij milp



C-z

Cn

tf,

.4

ac



E'Va juatiol Io/ t Iw[ tfl,@ I@ o I EYN on Alkt,,ja tit I,,,, Io tonile I 'Of ifi( Lampicv m Joll] 2 0,1I, Otim ill 20W,

1.2 Previous Studies

klhoralolv Sit it
I es w,re col III)] ('I I'd i

II
I 999 To doc] In I e tit (II('] S\@

I
III ]II illl@ Ill' haviol, ourst II IA St IS]ained

svvilll spced, aild effocts of V(do( i1v oil impingellicilt at bal su'leelis
I

c@ts \%ew also ( of](111(ted to cvalllclw

Ille eltecis of Sll(,Iif on silivivA tiod injury (Momstind m Ill 2000). Theso studies clemonsiolted that

jilverlilt, lxllple@, 1mve @I dishill: I actl0tv period Ikit N inimcd @jlmosl rmoeiv to period@ of darkileSs,

Aveoqw hoist spuccl lot juvellilf, killiple". flulill, Foiled sv\im iials \\as ),3 ll/w( )I 51? ho(k, Iem,(hs/SCC

imifillile i@llwpju@
w( mill, illpikipud oo im! m @eiof lw@ ol 1

@'l CSt'(
1

olll!P@11

(@Xlwsulv@ ill Ow .@wjlm ( liallibel
,

I licsr aw Spccds hall (lic & craile vclo( ioe@ of @A I/So( fouild al

Ille hypass SC lcull
III( c if) 1111hilic jiliclkes (@Vcilmld Fiji(] 11"S(

wl M01) Ill addit@oll, Oilm : alliclas f%cw

1;Sf,(l Io doctillwill wil lt@l liefielcalioll hvh,@Viol ill oill lost m vell svqI1111
'I Ilk helvviol lesillied ill

ito'el)i1c lolnplrw@ wing Still
If belmlon Iw lim pl@lws, a je,@pojlw 'milikil to tribal Awl \ I'( @)l johil I );w mid

MI Naiv facility.

I Ahoialollv @)lld I juld ";(-I(- conlintied hv PINNI dtwill@o @.OOO-MOI I'llost, @lljdws collsisled of

labolat(l St Well lilpolp'llwilt vf'i@llx w@lwl VcIo( 1v tl@ing I Ifill aml [filter] @( wflo@, 141c( IS of

plesstlic. ;fact Itillipw\ o'spolisc lo @@Ililc Illid SIlobc little (mollryllid ('I al, 2001) I idd 1('-,[S @xcw

( on(Im led @il MT Nfii v Dim), (fail( ,Ill. ability lintlelmlo'! Video cfInleffo, IlIld ifif,mled 11,11, @o'lflces laslelled

to Ille I Sil"S blivsh 1)@il (lilt ilw@ May mid julle of MOO ;fall jimo ol'?001 ho MOO, o\el 10 k1lopley \\ew
doniflielitc(I (Itilillf, ill(, Vid(,o cvaltw[joii. III 2001, 1:) jU\CoiIc lampif,y fwic obs(ned alon,", with 57

slllolls@ 'I'lle oltliorto,l of laloolow wco, obselved (][Hill" the hoit: lc\@ hours of dIllkiless"vi(II illielaclioll

miq'ify flool ilopill"eloem oil the Screen flace lo Im-comill" lomliv \w(hied Iff"vowil ille hal mlvell slols,

Ill addilloll to Ille (allicol obscivfilions, ITI ttil@,Ipcd liimpic@ weic w4,ased @il N!I(Nfiiv Dam ill 2001.

HT if:lf@pilq, omcedill(", V'VIV Ilodilied hoill ll sm(k, I ollfjllcf(@d h,,@ Olvz@),oll @)Iilw tlllivo[Sil,,@ (Schlot k
of al,

1999)@ hoill ;II M( Naly 1)@mi @howcd hw mtigk, (oil fI(,w( tion (C'i( wilf y \\;t@ 97"'),

which \vas (ollipaltible O III(' dclectioll lclw lot juvellile
salolo;l.

Dew(lioll lalc@ (ollowilip, IvIctiscs of 700

1@1111plev ill hi, collecooll chalmol. and low1my \vow GG,9, U 0, ilrd 21 6'1c@ lespecoveh,

1.3 Study Goals and 0 ectives

Ille i)wl of this S111(k, wtl@ to dekqlome The eih.( [@ of he John i)av Xim imomie hVimSs w'd(.111, illid

sjw(j!'i( @fllv dii, modilied oil tell wha\ iol @Illd mn kill of mVcl!ij(' 1,;)( ifi( I'llillin-V. I II(, (bjcc[iVcs

welc Its lojlo\@S.

1, tMake dilc(l Ical title(, ohscl\aliolls \Militia all opelaolig mr5ille ill[Aw, ol'a(llvck llligl@ltijifl 1wellile

Pacific lfllwplw@ ;md smollf, fil l1q, nothlied F'SI'S Dowollim, Mlelhol, of flol jilvoilile klwplw@,. "[fill

@Jllol(S will@o, Imp
jlf@cd

oil illo sc ccin [it( i,; of \%efktod mio Ow opcjmlg@ hoo\(1vfI ),w@

]title ille (,fTc( iivi'lleSS of hill S( o'cl) m I'midmi, jim,11fle 1;;lllpw@ h@;
f f)ll(ltl( hil, ITI @kt

MACH1101)l v%itll lvkc ll(,l losthl@, I )o1crillme Ow lale of lflp(wd ImIlorc.". \\11ollwl I@[Oded of
111@111jded@

fioill olk%awS [built(, if) dw (olclba@i

:i rcsi s\\im pcifoiniamc of' Llillpicy ill illc laholilloly wilil tiod vJ11lotl( PIT lags to lls,@tuf [[]fit lagoed
ilodhvidlml@,, able ill .,@% lilt @011 the sfmw ability Is 1111i'"Igged fish,

I @



I 'I'vil hlilfiol I of @hebl'fll@(C% of, I "Y3S oil Afi,,,mving, hiveiii If, I jIlcific f,ampicy at John Dat, Dam ill 2002

1.4 Study Site Description

John Day DaIll, Imilit'd it[ Columbia Rivet mile 215.6@ includes a navigalion lock, i spilkkav Mill N
bavs (11111111 wred homno] III to iol ItII), it I I(] it I.W541- Io r I, @ powei house com p I ised o f I G

it it bill (is and 4

skeleloll hays Illumberel HIOIII SOUL11 10
1101111) (I @igtllC, 1.1 and 1.2). Eadi tuibine un it is (I ivided hilo thret,

iiitalkics, idontified its A. B, and C. begillifill" from Ihe north. slarldard jent"Ol YINII(III,ed tlavehll@', sclecklis

(STS) were ill iIII ulliti, at ill(, linle ol this (",I, excep( Im unit 7. which corilifined Ilic modified ESBS A

jllvojlill@ I MI 'U flity ii, Im aled oil [it(' Uo-oil show

Figure 1A. Alit ial Phoicigraph ofJohn Dav [)Haiti. Flow is I'loill right Io lefi.

Washington

Oregoi)
Idaho

Figure 1.2. I.oration nI John I )iiv 1),1111 it) Reliffloll to Othel milinstem I lv(jlo(,I(,(:ti ic liEwilides ill 111c;

Columbia Rivet Basin



Ft,; III whon of, the I Wi,a,, (VI @NPS(m Alqvwhl@@ Jim,nih, Pacific IompievatJohn Dav M?m iii AW2

1.5 Report Organization

This report ha@ several wi: I iorls@ 1,11t, sttld@ and cxpiiillitlioll or Ihe o'scalch am nut into ( olitexi ill Ille

iI1tI0dLICIi0FL Sc(tion 2, Mrihods, descrilhes tile lechinyles and (quipment used Iol file in-tilibille

ulldelwillel video oh"ervatiolls, H I [GeV, and release laillpley guidam c tests, Mittel PH tim, swilit

perfurlitin( I' expunillellis it@ ivell as the ([Metal plocessiiip, mid iijialvsN Statisiicid, paphical. tied talmlie

leplewillaholls of field and J@Iholillol%, (title Alto piesenled III the iesiili@ sectioti, Set timi 3 11xplaijilliolls ol'

the (Wil holli fit(, esll]I@ are plovidod ill he (life Imioll (S(,( lion 4). 5
t onsisl@ of he m1whisioll

@u( liuli It r, i"'ci6cm (@@. Apiwildix c%

))lo\ Itic-, ( Hill[', of lli.@Iolic@ii title lmmll@,i, (T

Pacific laillpic'y ill John Dii,\ im(t othel Collmilhia m)d SnAc Ri\ei dium Apipciidix B iii( ludes (Icsign

@,J)ef ji( ;Ijj(jj,@ f(l' ( ililit'Til iold pullei, Illoullts, udAe hjil(u@ illid Mlitir diilgmlll@ lot lights alld ullilelils.



Eva I tiatan I of the Effects of JISIN III IA figi -;It il)j" 111vol I i IoPacific Vilinproy at John DaI, Dam it) 2002

2.0 Methods

f,ab0T',IIWY 111d field (@Valtia(ioiis rot 2002 focused oil chillactetizing tile behaviol, of"jumlile laillpivy
and sallilonid sillolls (flat ellcotlilleled the Ivotolype FSBS and dcleltilillill" its effectiveness al l'outilig

jilveade lillllpje@, awav ftolll tile till'billes. hollaviol- \viis uhaiactehzed diti-ing thejlivenile oulmigiatioo
pel,iod vice it) @illl obseivaLiot is of' all opciiitiii@- tul'hi Ile uIli lot II 1) II edwit III @,S I N. ITI I ag I eleases wit II I

II

al ]d I
III Inediale IV

II list I ('it I) I of ]oil I) Dav Da In vve Iv I Ised to detel III
I ne

I N IS "I] Will Iceeffeclivelless Iot'

II ve II
i Ielat Ili)] ev I.ahot@vol V ohwl\atiolls @@ co' (ol Oticu'd Io evil III ate S%vi In III

I whollaviol I IIP II till -cd
I is It, Test an i II la I's w co' a( (I II

I ted flol II t he fisli hypass I
a(

I I it v ;I I.John I )a v Dam Ili Apt I I, Mav, a] I( I, hille

2002

2.1 In Turbine Optical Cameras

Opti(a I
III Idelwatcl, Video ca met'as vvete tised Io do( I III let it II le bella\ Io[ o I' j

I IVe Ili IC la] II pICY and

sillolls illtelactijq@ with Ihe I'SIN, hml I alliclas wcle secuied to he Ivush hat mechankni of imil 7C.

Ciallel'as W(Te (liellted facilliq tile lot) of the seteen and duvood towaid the s( icen face a( it 31'
iingte dowii I-Com veitical A follIth callietil was posiliolled I'acilig (looll, alollo Ille lellgill of' Ihe finish bal,@

video/powel. Cables wele loilted along [tile holsil hal and 11111 Ilp III(' Centel ofille sn'Cell lact, (Fiollte @-I)

Cahle gilides WeIe also fas(elled (o the flow Valle Io reduce cable Iriclioll. I'wo @pl'jllv, wilsiolled (able
RTIS WIIII S111) lillgS M1C Used to take III) Ihe slack in the rahle as the hillsh bal moved III) and down Ihe

s(RICIII.

Dm@ing Ili(, I(,( oiding pciiod, Ili(, brush bai, was opel'ilted taldel. Inallilal cotiltol, allowing I( to be

stopped whell fish wele it) View of Ow calilems.
It

Was opei'ated oil (lie iiomud 20 inin cy(
IC and stopped

only %Vllell fish w-cle encoulael-ed. Dul'ifill 11oll le(olding peliods, the bl'tish was set to CvcIe ailloloa-
hcallv, The Covel-age. ba@ed oil fill(,(, I ft will(, strips fol Iliv Held ofvievv. encompassed I!C"/i)oFtIlC ?O

it wide FSBS yltfilce atea All I(,( oi-dhip wene made oil 8 min digji@d video fonlial lapes.

I Im,

71

Hill t 1:

Figure 2.1. Djap-am of the Opti(al Camera Deployments and theii- Assodaied Fields of View

2 1



Evalwilion of1he Jeff(,( is of1,,'SBS (ill Aligiming.hivenile Ncilk Lampnovat,lohn Dav Dam II? M02

Video moiding took place beIIvecti WOO and 0200 II (six hours), May 22 28 andJunc 6-16. 2002.

On May 22 and June G samplillp (II(] not bezoill until ?. I 00 and 21 30 respectively. 1 It(, selected sampling
Li

I ill, coiiesponded to peak LI iLll I ia
I

a( Livi(y asdelermined by PLOViOLIS LOJOI at Ol y tcsis (moursulld et al.

2000) and tit(, ma oniv of lamprey sightings Ili Ili a@enage 21-hi period at McNaiy Dan) (Moulslind et al.

2001). This is also \Allen (lie bulk of lallipleys wele Collected at tile jUVCHHC hYJ)aSS SyStOto (JBS). FaLIIIS

with ill(, (,able system and p(mer supplics disabled Positions cameras thIOUghOill tit(' SaIllpling Pel'iOdS

I'able 2.1). -[,Ile Bell) hetween May 28 and JLjne G ,@ampling @@as tile iesult ofLable failLWO 011 klay 29,

New cables I,\ cre installed Vince Iccleploved with additional stlaill eclict' oldulic Li, at which time sampling

ic,@m @I- 11
@ @N

111-11.1 1. - .-1- -
-@

@11 - I
k, ...... I "Ippl-Y isiw Ohc@ lawsuit ofot@ cxce'ssi-11- vkm,1t:,v mtql M-m@@,s Cliff i,@4@flwuv va@

RIS(ked h\ June 'I. All video ic(oldings wele It'\ wm'd post scason (et Fish o(cullences. Rccolds @%ele

kept oil Ilic claw, time, sciecti location. duration of appearance, and direction of illmenwill fol each fish

observed.

Table 2.1. Recon-I of Cnineia Openiticals, Cillmela A wils localed oil nollh side flicillp Ili Camera B vvas

in ( cliler ladn') ill). Camera C: was Oil South side facill" ill). and callic,la 1) was fit( Ing (Imsil Ili('
I 11

lellgill (if ill(' hillsh bar. 0 - Operational, X Not operational, I Intenninem operation.

Camera A Camera B Camera C Camera D

Mav 22

May 23 X I

Ma\ 24 0 1 X X

Mm 25 I X X

Mm 26 I X X

Mav 27 0 1 X X

Mm 28 1 I X X

---------- --------- ----- - -

jilm, C) X I X X

title(, i O 0
Jum' 8 I I

Jim(, 9 X X

jille, I 0 O

Jillil, I I

julle 1 2 O O C)

Jmw I 3

IM W
1 1

title(' ]!I C) 0
Jim(, I Li

2.2 PIT Tag and Release

Juvenile lalopley Ivere 1cquiled from Ille John Day Dain smell monitorinp facility between eark
AI)l I I

cl I id M I( I ILI
I W.

I@iS II III Li I \Vel C I
CIC@

I Set
I it I I

I

le
11 fS tit lot Io ,

1\piiI 17 m,tc ta'o'-ed luid allowed to

wcovei Ili a mnk ofainhieni rivet \vatei Ili in(, sillolt nlointol ing tacilitY lot six dav@s priol to relcam'.
I

1111prey redeased in ill(' torebay ot garevefl altei little 18 vvere transported in tile, PNNL Aquatic

Laholat"Is, Ill Militia(,([ (ooders and held ill a 190 1-al Living StIvaill", talik ill Chilled (6@@ U and UV

tiltewd well water. TILL, change !it holding conditions \was nlndo in Fail effort to neduce finigal Infection

that had hecollic plc@alcw within tile population beill" held ill the John Da@ state][ l1lonitorilig f 'Icilitv.

2.2



Fv@ilwnhni of rho F, flocts ot'ESRS oil Affigralhig,lim,mic Pacific baiipre) tv Johii Day Daiii II) 2002

FIvis pio-wssive stisn,ptihility to iiift@ciioii has o('ciiii-e(I w1wo watel 1('IIlj)eI'a1LIICS CXCCCCIC(I 12' C fit priorI`

sriidies (MOLINUT'l(I ('I Ill. 2000).

2.2.1 PIT Tagging Procedure and Measurements

Laiiipivv vvere reiiiove(l Foiiii life holclhig raiik III lots of I 5 to 20 all(] pla(v(I fit all oiwsthetizirilg

sollitioll of, \11S ?@.2 (250 flight]-. fill 1 7.0). Whell 111('il aCtiViLV 1('Vel (Iccicasc(l cad) ltiiiiprey was iiieasLiri@(i

fbi total IciwLh. Also, MI lallipwy wow llwastlr('(f fol, wi(ith al threv positiolls Wigtlru 2.2) awl exalilifle(I

I, I",
Mc @Ihiiol I I

i@il It'
it I II it @I II II II pm I 101"'It it III ]test Ifl@ lW It @ t (It H It,(] to (ApIall Illic pwces@ allo

pmgreworl (hilt JaIllpicli expeliewe aflel illipillf)('111eiit iiii(l I)o,,% it tfifTeis betweeii 3.1 /@) aii(l L'@5 ii)fii
Ila[ spia

I
I I@C'. T[ Ic posi I i(IIS of 11)rl( ['It III

I it C@ 01 III) Ul ICS WC11' WCOIRIecl hi (pia(ljaws wv I
I I etobo(K

posilioll (FigIlre @.3) allo velfilal aflci Ciolsal sill-faces Each ahiiorriialitv %%as o,coi(lc(l as a hrmse, scar,
ahrasioii, of iiiaik.

vVI'lit, -@ - - - - - - - - - - - - - - - - - - - - -

W.Idle (sill

o", of-@,Ivrt DorsalP

Figuire ?.?@ \Viclth Wastiiciiiei)t Poijits oil Laiiij)n,v

00 000<!::@

Figure 2.3. Otia(haw@ lot Re( oi(IiiiII Observaliwis of I)w% i0irsiv Existfig Abijoriiialities

I'lach afilpley \@as Owli oil a Illoist, al(ili( treaty ShIlle (oalecl, cIos(,(I-(,(,II local]] pa(l Mill tll('

rifylll SkIP Jlill Oj)ellillgS f,'I( Mg L11j. A 212

gatip, liypo(leriiac ii(,effle was as(,(I to ptillctiliv a sillall ])of(,
I`

abotit 5
fill)] posteliol of the @,ill

poivs (hpire 2.4a). A little] C(I iliSS('C:til ]JI IW('(flV %WIS t ll(';l LISNI to gC

Ihe opellillf, Slightly allowilig ills(@Itioll of' Ihc PIT this, 11jector twe(14, (Figiae 2.4b). A 1 2
lvaiilue I'll' I ag

2 3



I"'Va Io a I io II of file T",j)(CcI.S ol I @'SBS of)
!W@qi ating lavenile Micihc Lampiely at John Day Da In if I 2002

injector ileeffle was insellerl, bevel sicle ill), mitil Ili(, neeille opeifing was miller ill(, skin (Figtire 2.4c). The

PIT Lap injector was rotaie(l, orienting the bevel sicle [owarcl the lamprev borlv ard fit(, Lag was injected

Into the bolly (avil.V. To Millimim ill(, potential for tag shedcling, partictilarly Ifirom,li (lant passage, Otc

ilicisioll \@as dosecl vvith a single stittire (Figtire ?.4d).

@.Q

c)

Figtire 2A. PH'Tag Inij)[1111tatioll. a) hypo(formic pillictlirc, b) ('111arg opening with lapere(I (II

iwccllu@ c) (a,,) iriseite(l with PIT Jag h1jeciol
I

(1) a sinole Slittile to ( lose the ill( ision

2.2.2 Release Procedures

Several lagge(l jilvellile lampley wele relvase(I ill Illeylventle bypa,@s svycol, Lis Follows: 60 vvere

release(l ill the galmell of tariff /C. 51 wele lcluasc(l a( the (restgate. 79 weic releasod at the clewmerhip,

sclecirs, 50 Ever(, lelcasc(l at (he (livelsion fork, 33 at Ili(, lish Fail(] (lebris separiiioi, ami 36 jtist Opsticaill (it'

I 1
IC Ill

I
I flat,

,

y (ic(ccl or co I k (F i

gi I I e 2.5), 1
I I ml(l I I ill I I,

i
I I (or I(, CIL w ill I I

i
I(, N OAA Fisl ici

i es flyke I let sit I (iy,

G 2 8 were re I easecl i
I I I well tat u

I
N I I psti ca I I I of I I

it, I I I I [)I I I(, o f I I if
1 1 71 @

a I 0 :I I

we I,(, I,(,
I Case(] i

I I I I
it, ,,@ I v we I I

Ili nr(ler to coni-Im I releirses ill ill(, MS aml galt,well, jampicy \well, nansport(si LO the appopriwe
lrt('@ISC SiLC ill all 01)Zi(]L](' ('011tailler covelecl with a (]Talk towel to shielil them hom La( fifty fighting. They

M41-1 renlove(I hom the lraw@porl conminel Via (hp life, @(mmol wiLh a poiiable PIT tag maclet. nansfeireo

to at I OJM(l LIC I
C1

NISC ( at I
i

S tel,
I

Owe I c(I to if IC what(' I sl I I
I awl i II(] i v i (I I I al I v rel ease(I (I ire( I I

v i
I I LO I I

IC

II I I if I(, sect Jot is a ncl ga tewe
I 1. 1@ eleases I ook pI a( e approx i

I I iat c
I

y
I 0 I I I a bovc I I

I(, (L est gate, 400 i I I

I I p@t I ea I I I o f I he pi
I

I I rat y (1(,\Va Lei it Ig St I'm I O I (" 200 I I 1 I I psireat I I of ill(, sw I [(-II p a te, 5 I I I I I pst Lear I I of' t I
I(,

fish aml cleblis sepailtor, ali(I 2
Ili iipsneam of' Ihe primary (lctm[o[ coils. keleases ill fit(, gaimell

2 I



F'i, di al I jol I of' I Ile FfIk,cts of b"S13S on Detroit It iop'lo I verij Ie Pat if!( I
ampo@y at John Dal, Dam at 2002

occurred on the forchaY Side III the centei. Fach fish was ioleased individuallY at itamals of 30 Seconds
01 glCalUl !II Oldel- 10 ledLI(e trick potential lot, detections.

Crest 1.0ewalering

Gate Structure

-41*,@'@ish
& Debris Switch

Forebay
Separator Gate

If Oki @0, Volkitoir. ng

@4:

Detector
Coils

Figure 2.5@ Vj(,%N@ (I' Ill(, j(jjjI ]),I I
I I I I ItIvellile Fish Fat ility Fish ('11tel III(' System at the

Lailiter "ale and exil at III(' jilvellilf, h,,1I)iISs OlAtfall. Boid arrows hidi( aW ioleaw localion@.

Within [ill, "atewell, lampru\ m'lc I cleased by lowul ing it ( j
a

I
I I @I

I I i
I

I I I

ace, Ill(, 1)11( kel %\ as Ilvel wd tl@illg a 11

-

Vloll lope altached to its hase, vilablilig the

lalopi (,-v tosm III om orIhe ir ow Ivofitiol I. Releases I [Ito I I)(, JBS m,l c w co [III) ishod I
II it Sit ni I

III (asl I to II

,

ol @@ heo possi b[claillfrey wele
I oweled by [la nd into if Ic

A
[III Iv I IS

I
Ip the opaqw, lelease ca njsler@

To address coliceltis repal-dillI) PIJ La"'@Wd IIIIIII)IeV taking III) winporary residen(c In III(, primary
(into,( to] coils, a I'l-oup of lample,, (G9) were relk'ased lipsti eam of the primat v detectoi coils mi Mal I

II M,
2002 The priloal @, focus of' Illese releasus mis to examille the possibility of latilp't'y holchl" posil ioll

\vithiii the III imaj v derectoi ( oils, I ausill@- the separalu "ale to lemail I open lo] all oxiclidod period of

[file(" which wolild le"uh al excossive Sol t by code hwatch. So,( olldal ilv dw I-eleases acted as it colmol to

dowl mille the (ATi( iencv of PH lag, detc( tioll ill lamprev leleased fillmediatek, upsticam of, Ill(' primary
(ICUT(ors. These fish W(lic sepai-ated into two release gmtjps@ 36 \veru icleased upstream of aw docclol
mid 33 Election icl(@ascd upstream oftho fish and dehris sepaievot.

@-5



h"Voluation of ill(, Fflorts of 1 7 S13S
oil it'liglatill, lowmic Pacific I'amplei, ai fohil Dav Dam Ill ?002

-f ]I(, remaining wleases fit the JBS %vere Conducted on Apill 23, 2002. Totals of 50, 79, aml bel

lamprey were released upstream ofthe switch gaw, dewatering screens, and canter gate, respectively.

Forehav releases upstream hom linit 'iB lvew conducted ill ( oncen willi file, NOAA Fisheries tyke tlet

StUdy bepinning onjunc 18 and extencled (hiough June 20. 2002. 1
@w folebav IcIcitscs \vele conducted

'it approximiaely 2000 and 2100 oil each ofthe three nights, fit groups of ilholit 100 totaling 206, 21 2,

and 210 fi@h oil julle 18, 1 9, alld 20 luspectively. 'I'll(% idease inu( himisin \Nas it 1/8 in. evion mush Iiiied

allillfillum callistel (9 in Icligill x
Li it) diallicte;) vvith all upwaid swinj,hig hinged door. A I anister mount

\@as imacl it
Li Lotlic I of) pomon ofthc Liash lake, Whid I I Cd it V, aU1 i'ill('( I WI C Kct Lo U( , wl np( 11 Ill H\

]lost I lot led %V II i IC Ialliprey wel e [)(,I I Ig lowled ill Id I owered Lo I he %%Britoil, Sol fill-(, I'lle bucket lva" @llspellcjed

herwath the carlWel Via II ropi, Lowell lo II pulley oil ill(' Forehay handiad of' (he trash take, ( raiie. Hie

blick(A was 10m,led v, ith the (alliStel Ulltil it ]Ca(
II ell if W S Li I Ca( C \Ville I, at WI If(:[) o0i II I it @@ its I V I I I OVC (ILI it(

I

ille ('it LI is I cI clesc cildc (I \\
I III LI

W it ash I ake. fheclooi will, he Iddf )sed \
I III a Clete III I

I
I ig ill II to @@ II I( 11

Li

rope was atiached The same lope wils attached to Ole (loot allowillp, it IC) he held of)(']) olice ill(' pin was

willmed, perillitting he lalllpjv@l lo s\\ fill (file. The laillprey wele odeitsed apploxilliateiv .'I, 10, File(] I ") f'l

hclml Ow Lill) ol, ill(' filling(, onJune 18, 19, and 20 iespectivcIv. 'I'llesc lujuilm, locations wco, ( howil to

(,[Intel,(, iliat Iampie\ \\oil](] conlacf fit(, face of ihe FSBS above the nadir of svveepila, flows, [])fill allowilij,

Its it) test the midiince efflciew v of [amprey movilli, 111) the scloell IMUld the gatewell. File turhine wal;

opulitoll, at 130 MW oil dw l'i!lt two lli.,hts and 15i MVV oil ill(' lasi.

The above relellses were collclucted ill conceit with ill(, NOAA Fishei ies PAC net study. NOAA

Fisliclius Followed the plo[ocol its ill(, 1 999 study wildtli: Led Ill John I )ay Datil (Illeg(C et Ill. 2001).

Lampicy commined to turbitic, passap, weic caught al the I'vloc ?let Fiji(] dich positioll alld phy@ical

Mildi(ion vveto tecoroed (Figure 2 6). Galevvell dip-ner catches provided all eslilliate of ill(' numbet of

fist) Plidcd b@ the I'ShS (Swol ot Ill. 1979). Figure 2.7 shovvs the lo(ations of ill(, I!ShS. ill(' f'@kc llet@.

aed ill(, @atcm,ll ill John DaY Dam unit 711.

Figure 2.6. Fyke Net Flame Beinf, Removed from the Gare@@ell Slot of little IN)
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I.vo ILI ation of I he Effecls of FSPS on
A IiIi It ing juvonde Ric if ic I,amptvi at John Di Ili, Dom III YOM)

T -f. P

Figilire 2.7. Localioji.@ of Ila, INIS, FvIke Nc(s, ancl Gaievvell ill John Day Dam Unit YH

2.3 Swimming Performance of PIT Tagged Lamprey

PIT tagcyc(l latilpev %veie ie@too to[' @whlllllill,@ hellaviol tisilig Illollo(k (levelop'(1 ill 1 999 (MotlisiliLl
I)]

@
2000). Theso cxlwi iiiwills wcw wjflic@ve(l ill ( oniiolle(l envinonment ie@l@ lit the 11NN1- Aqiiaiic

I alholajolv Sixtv lall1l)[cy weiv lesle(l fol @Llstaille(l all(l bilist sjwe(l ( almhiliLies: 30 iLigge(l an(l 30

01M (1, I
aIIII)i vV I wele collecletl hoin Ihe johli Da

-

v Dwil silloh Illollitol-ing lanlitV III fill(] Petition all(l

tomsimifecl it) 16 Wall() oil hme 2 1, 2002. vdiew ill(T W(II(I ClCclilllilje(l all(] llekl ill a 190 gal Living

stloam", trials ill dlille(l (6, all(l (11[1,aviolet fihele(l vvell %vmeli.

2.3.1 Burst Speed

It was to test 30 Fi,@h
I)CI. (label IlIciefole tests, mu, Lot (\@el, a I@Vo (,,I l)ej_io(j. 1111(,

(lay con.@isie(l of miagge(l fish. while Ili(, wcoiaj (Liv was tisc(l to to"t taoge(l I i,,,h, A hol(linp lioijoh was
iise(l ILL test maxiintim hei@si sjwe(l. A 1)lasti( @,,[ ill was jflace(l on the hotlolli with tilde[ at 10-(.Ill

intelvak awl a calliel'a waSSLISIR'llflVo OVC1 Ille tIOllgh to Ifi(ol(i laillpey nlovelnem. 111(livi(hial lanip-e\

ivelv @elocle(l fl,olli II hol(ling J)ell, J)hl(ecl illio Ihe Imligh. aml allovvetl Lo acchillate fol 5 111m

011(c Ille fish was ill \!(,\V of the I alliela,
I(

waS ill(k](TC] I( S%@illl bV S(li-lil'tillp, VM01 till-OlIt'll @I I)ij)(ALe, Tlw

fkll was then allovve(l [c) It's[ Foi 3 [iflimies hefoLe slinlillale(l again I'llis pocess %vas Iclicalecl Ll

total of, five [illics p'l ilsh ilml kwl@ oil
GO latill)['e v. Vi(lco v@as colk,o(A ill a 1/30-.@ 11"alliv

intei val. I'll(, maximmit slwe(l auaill(al %vas the fasle@l LtIll @ls IeCWYWe(j \\ thin a
I O hattle (1/3 S) illtei'val.

A maxinitim bm'sl sl)ee(l was attailie(l fol all 60 ill(livi(IIIIIIS ancl a I test (One taile(], a-0.5) was llw(l to

detel mine wheillet Olele vva@ a Significant (liffelell(c ill bol'si Sp-e(] belvveell laggecl all(l ullta@ggecl

2 7



Li Iltlaljoi I of I III, P"A'cls of ii,,SB,@ on Juvemle I ',I( ific Lanivet, at jolm DaY Dain in 2002

I

aill Ill (,V.
I @ec, a IS(' I ap"oHl all (h](II ag,pet. ],I I II Ill (@-v It @sl (,(I ol I (I if I

on, III (I a Vs,
I I is 110( I)OS"ib](i III

(iciel I ill II(, \VI wII Ill (HI'I IT-c s LI I(, If Ic I ('st
II

,
of tat'."i II"' ol Ow lc@l (la \,I

2.3.2 Sustained Swim Speed

A secoji(I setofoxl)(@riincjits ,%'its (Icsii't I('(! Iollwasi Iw@a@lili I lc(l w i
III 'I'll N re(III

i

re( III la[ \Vo

(ioal \V it I
I II w "'oll cI IT a I )\V

i I it I igriess of j

II\ ('I)
I Ic I

Ill III)] cy I osv%iiii, A 40 coi Ili ai)w(ci XI 15 I ill
I

cyi,,
II

I

Ille,,li I III)c %wild, ( oll,41(1( [r(I IT

(IIII
1 /8 i

IT 1)); Io] lm,@j I al I([I)IiI(c(j I Il@klc I I2,200 [V 1)c I I's IT
i

Io][ letel
I he III hv kA;ls y,il

I
(@(

I iat [lot Icmk. I ad @i XI I lit It'll( I @ [)I)) ( Li It he t1j)"I I 'ai IIcll(l it I )(I LI (Io'A I Istf (@Li II I c 11(i I I
]LI I

@% a LI clect I
I I ic(l %0 II \\,I (,@\ovvl I

I
III o Ownicsi I Tl I is (Icmq, II SI IT cce(le(l I

IT acco III ])I is] I I n"),1111ce III I
I li"s

M IT (Is@111'v I(MMIII l III IC ('XI)o r i
I I)o?)I, F I

I iit@ I
I jv(,I Ill(, L

III I \%('I(' for(e(l It) ( III IT i
Ia Tills] v @\vi oIhoc@ It I ;c

II IcY ( (III(I I lot Witter( IT to the IT
IT'S]

I @@( I ccll, Sc( o I III,
@

I Iccie( 11 ifi( Ratio] I pevc III('(] (he III It o micst! IgaIlhe
f)aci\ off,(, it, I)(,. 'mir(i, list I col

I! III)( obsel v( (IIII ro II
t@li I I

IT% It af ishi(eiv iocsh. Acmiml ltaiie
I

wiis

legi
II LII(' tho vo II; I I,(. ;III(I ( I II Ivil I of i I

it @ v
IT,( Inlif,T II)oItiol II I) W all (I 0.6 AM Wiiter \(,lot iiv \v;s

II

Icicaset
I

at 0.5 his I
I )(cI va[,; cVc I v a IT I

I
IIIII Iti hhe I

Li I) yley II(( it III I,
11

@@iis pussi III(' totcsI 20

I I,;)
I 1)(@ I (Ia@l t hew Io cfc'@Is %%(,IC Tot I (II Icli: (I

ovei LI wl io(I o I!hwe (lays O II t he I i
I @t, seco!)(l LI II( IIII I r(]

(lav's @.O 11111@!I-IIAI 10 maapoe(j !ollowc(l hV 10 L)IIII @,O I@IoI'o(l lkh \%Vl(' loYe(j f('spo( tivelv,

\,,clc scli,(Ic(l hill)Ilivillilly fmiii it hol(lhig peti. Miiiii cfk,ris ANOVA Lvwtl to cvaloatc (II(,

ot Ta1c, all(I Diiv ci'f(crs. The lii,, ')v (III, v iiitcia( tioll tclill (hoI)I)('(I hecatim, Not 1('111I \%ils

tiol sk;lIfficilill ill If"'Is I)CHonla'(1 vvilli (;(iller@lh/ecl I J11('al, Mo(jel IC,] /, SlaiNwa Soff\valv).



hvcdffaliorl of the fffe( is of FS13.S )if Migiating,hivemic, Pacific Lamprey M John Dai, ])Latin in 2002

3.0 Results

3.1 Study Conditions

The clivilolimentIoll and dam opeiational chara( WI PStICS dL11 iflfl [lie 2002 studv ai desci ibed in ihis

section. These clata sel [file smgu and conlext foi the iesulls thal follwx.

3.1.1 RiverDischargeandTemperature

The

Spring

had lowe; llows (77'1@'@ ofthe 10 vi avenwc) Ifum summel (101% of ill(' 10-@(] il\,(Tailo)@ Spill avelaged 86

k( fs (108"O of the M Yi iiverage) \N ith ii low of 38 ki-ts on May ?. aml a high of 196 kck on Imic 5. Spill

wa@ sli-ghtly belm% Iverage (1111-im, ill(, "pring and Slightly above avceagc dillifig ill(' Rivel

tenipemiurf, ilicleafcd meadily (Vel' t1le StJJCJ

I

V p(,j1j((l, ijVej-:jgjjjg I 9 I`(", %@j[jj ill(, ](\kr feel(,
I high at Ow

begilmilig alid clid of file stildy petiod, respecttvtdy (Figme 3.1).

00
1

2@

W

@O W

0 00
@vv

Y, A"; G;IVI,@,,

2M,Y)

I A,, @@fA

U) W

J

11i M

Figure 3.1. 1 )m1%, Rk ci Dischaige and Tempeiatuic, for 2002 Oine@ with market") and Ille 10 yi Aveiage
(liilc'@ 0111\1) DLILri 1-10111 DART (2002)



Evalliatioll of the Effects of 1, IS13S w0ligralhig Juverile POcificLampev at Johii DayDam ill 2002

3.1.2 Species Composition and Run Timing

Ba,iod oil ]aid Iroiri theSirinit Mollilorilig Pri-lgraill, ill(' ('51hilate(I iiiiiiiber of,jimiiiie larrip'(w lvssirig
I

johil Day Will (Itiiiiig 2002 Wa', Wry high (273,178) coriq)llml to fit(, 1998 lo 2001 averagc of 135,230
(Fi,,1cjr(, 3.2). ('oriyaw(l to ill(, 1998 to 2002 av(@ia,p(,, ill(, s1whig rtir Hiiihig \",, rimral, wM4, Ili(,

I

SUNIrIlet HIT) %WIS SlightIV lilt(?. Detaile(l historical clata aw jm@wjitcl-l ill AI)I)ewlix A.

-)i I A- 1@

tv
tr

Date

Figure 3.2. 1 listoncal little Sim f0l JUVOIrlU Pa(ifi( Laiiiix-ey fictoi 1998 to 2002, throtigh Oct. 29 (Icfi).

Rill) tilllilw for jilvellile Pacific lairipc ill 2002 coriyaw(l to Ili(, 1998-2002 (laily avorlige alY Johli Dav

TXIIII Data at'(' fl'(111 ill(' ST11011 MOIrMtillg Propraill.

,@J)Ccies covIII)oSitioll awl Itiji thahig clata foi jirveiiile saIrtiollics are I)1('SCIIttA lwlow@ Tlw (livi.',ioll of

Sp irig all(I S11111loer lor 01c, allalyws if) this 1,q)olt woe base(I oil (11(' tjall@itioll of (10111illarlu, of' Ill(' lilil

ficiii wafflir, dihiook to sttbve@irhii,, chimok mi Iiiiie 6. Dill hig slit ifiI,. 55% of (lowiisticarii itrigiaias

wew yeatlijig clihiooll. 21", vveic sockoye, ari(I 13% %v(,re w'elllea(l as ill(licate(I bV silloll 111olliol ilig (],all)

froill illo @aIIIj)1iTIj),Siw'It J()Iljl 1),Iv Will. 'I he lelilaill(iol of ill(, [till wlmswo of,coho awl stilwedi Ihig

c1fillooksillolts. Olllillò StIltillicl. 91'X) of (lowtistwaiii iiiigimits werc stibyearlhi-o chiiiook W!.@,tirc 3.3).

I (XXXX)

CT triov v

I (XX) Co[ lo

S,xA
I 0( StIlict

10

Figure 3.3. SI)vcws Coiiil)ositioo Data froiti the Joho Da
'

Y Daiii Sloolt Mollilolillf" Facility, Data 1,10111

DART (2002). Ariow,., hiclicaw ol)lical vuleo saiii1flitq- [w[locls.



El "Aijili0o of tho hffi,c@s of no 'Will, I i I tilic, -1111,011ile P,'Icific L, III)p1ek, x
@
lo] in Dal Doiii hi 2002

The spriking iri siai ol)scivLaiciii clata collcNit-iii ncctirrecl after the spi-irig lwiq)r(,y rtvi hilt (1111'111g 1.11C

fast li@flfcif thc sciiicwr jw@ik. TN, spritig sainpliiig pciicl(l also coiji(Accl with the kist hillf of fit(, yc@iffliig

chijiook aticl sock(,ve r(iiis. 'I'll(, SLIT1111)(A (lata w@is coll(,ctccl chwhig tho Inviisftioo of ill(, chillook S,91111nil

I'llo
1'1'0111 Y(@@lllillg Lo ,it[) ycarlitig iiwl follnwhig Ow sLiiiiiiici hii@iproy iiiii, Tho sl)(,cies wiiipositioii for

tire spilig &1loplilig periocl was 0.3'Wo SLIIJ ycarlhig chitiock 53.1% Ve@irllcg (hitiook, 1,696 coho, 36,0'@,,)

sockeYe. aiio 8.8"?b stectliclid. Tlw spccics cciiiipositioi) foi ill(, stiticcei pcrio(l was 43A!,L) SUb

ycLiHitig dihiook, 17.19,C) wi-olitig chitiook, 17.5" 6 who, 10.0%) sockeye, iiicl 12.0"(', siecllic@i(i.

S. L.5 Liam operations
I lowrly (J@iiii oper,'wom shol@ Ilic niti--C of opciatiotis it Ihe (hiii. lloth po\vcrhoiis(, @iiio spil1wly

(lischai@f)C ( llaligccl Mth spill troilolicill oclitc(l lo ii colopillism of' 12 voistis 2/1-hotir spill. Fowl)civ

Ckwatioll %lLls fw@lj ly collsr@lllt (Figlin, 3.4).

if
1@7

I

r
I

it]

A,11- D,

Figtire3.4. lloor1yDaiii0p(@iwioiis

3.2 Optical Camera Observations

@111(1 sl)@Ilial (listriNitioll, wl(l lwhilviol l1w (1('scrilw(l

3.2.1 Abundance

Dillilig 105hotirsol l8slilolts, 1,715

ljjjjdcrj[jfjeo fl.V J@Jjjjl)jc@@ h0i'lviol ill close ploxillifly to Ow Ivoll (oifl(] N,

dla]@Ictclizc(l @Is Lill @Ippajcllfly 1111(ciltiollci.1 @Isccll( ol oc-Scclit @llolig the scr(,oo ft( e l% ith which thc

iii@i ority (78%) riiirk, pcrio(li( wjit@ici. Sitiolt lvert, fic(Itwotly ol)scivccl i)izilojig coilliact with iN, screell
'i

face (44%), USLIZ111V W1111 t[Wil t@ffls, whil(, a(tiv(,lv swiiiiiiiiog awlly froill ill(' scrcotl. Dw 1111i(lelilific(l fry

3 3



F valuation of Ilip Ffhwts of [,SIN nit Nfi.,lalillp ]Ili oole Pacific Laawiev at Johii LXI@ L)aai II) 2002

werv alwavs ol)served i
I I col It Fact %v it [It he Screell at I(] were ide tit I I ied I)v theii, I)ody %% iaI)j)mg ovei, asiiigle

tiai. 1,erigthS Of' (he tllvidelfflf'i(@d ft'Y %VOIC CStitiiatcd to I)c alyioxiiiiatel1v 2
iiiiii.

3.2.2 Temporal Distribution

The iiiiijoi ity of laOilweY @%cre Mserved hetweeo @,000 11 alld 2200 11, while Salolollid ohsewatiolls

WUIC evelliv disIm'sed IIIII-OlghoLit tit(' saiiij)lhig ooriod (Iligw@e 3.5). Uiddewified Iry ol)seiwatiot)s wel,e
1

imst aNiiidaiit hetweeo 2300 II awl WO li@ Dialtip the iecoi,diii,@ 1@eriod, thei,e was I @Iight itici,ease ill

wwsLaiit. Utfideii(ified fiy displaved Li Shall) dedille Ill fioiii @Ivhy to stijiwiet, (Figia,c, 3,G)

i Gal

OP

J, dt@@,t elf I

z

Sa "w" d'.

0
PI

?(I W 2 I 00 00 CIO O M) I co 0O

How

Figure 3.5. 'lotal Nuiiihei@ of Laiiipwy aiid Siiiiih 0hserved ovei the Saiii1fliiij, Period (hoiji, 2000

rep,esews Ili(, titiO, Iroai 2000 to 2059) fmiii May V-?.8 alld jilile G IG.

SI,

1000

oo

>

Sahnicsi cis

Undentir ed i ry
lo

I

?? @3 21 25 26 27 28 Ci I 8 9 10 11 12 13 14 lb
IlAzly

Date
kln@

Figure 3 .6. j,(,aI (I, I

@allyley Fiji([ SallllollicN Obsclvcd ovel@ ill(' Sarlifflifig Pot iod (ol),wlviltiol)s

after 2359 II ow hic kided fit ill(, followhig dav

14



T"I'a illation of thu hffe( t@S of ESBS oil Phil atil@g, Itivellile Pacifil- La Inpley af John Dav Dain ill 2002

3.2.3 Spatial Distribution

Oft het1wee t I II-
I ooki I Ig (aIII eI as.iiios

I f is h%veie ohset \,ed @% it It t I

le cewur ('aawra it I (Ifewes I we I e

ithsei'ved with tile SULIth Call)(Ta. The vertieal distril)atiuti of' ol)selvatinlls Showed tile Illajolity of laillp-ey
(CCUlle'd if) file tyl)er all(] lowef, 10 I'( of' tile scleell, while Verv few evere obscived fit file iiiiddle 20 if

(Figtit't,U). Thesahiioificlsdispla
,

y a Si I Ili ]al' twild, altlloa@-h they air, dishihored iiioee evetily auoss the

ew i

Ie S( I ee II. The Li II ill (,I It if ied f IV wefe ol)ser%ed atillost ('11(irely oil fill' lowe[, half of file scleell@

Fry Lamprey Smelt
FA Ing

0

1 0 1 0 1 C

C
0

1=
.71

0 20 20 20
L

E
w UN-0.

> MREM

30 30 30

40 4 40
0 5 10 I 20 5 10 15 20 0 5 10 15 20

Horizontal Position (ft) Horizontal Position 00 Horizontal Position (11)

Figm-c3.7. Spalial DismNiliollof J'allyrey, S[llolts.alld

Thetopof Oollille't,axis illesotithet1dof'(1w
1 I

is hldht@aled [)V 0 fill t1w X axis The grav awas %@Tw oot sani[fled

3.2.4 Direction of Movement

total of' 67 laiiipwy lind salillollids wele oil fill' fa('e el the EY's willf [fic, oplic,al %@ideo

eallielas
11 I)ossihie if) as(eltaill a fit'[ dile( tiollal lomellielit ['el 5,5 of' these lish (Figtife :1 8) Ah(we

the (ladw (it, swoefIifig ('Io%%s (al)ottl 2
fit ill) fiorii (fie lmkei sCICCII li[)) G1% of ill(' Fish WOW III(Vill-0 all tie('

s(ieeti, 2TX) weie oioval@, Hills to side (7j'X) floill Sollill to 110101), alld ITA were illovill" dowo,
At fit(, nadii were iiimill@@ ill) the S('Ieell,

579@')
wele TlloVilll@, Side to Side (Vi% nooll to sotilli), alld

IT"") @%ele fllo\;illl@, dowri fellow%( ille Iladir. liolle wele itim,iiig ill) Ili(, wi,eeti, 50",() weie niovirig Si(](, to

side (63% Lioviog tionh to sotith), aiid 50% were iiim,iiio clowji. (L' fish will) llo lilt discerlohle directioll
of aioveiiietil, 6 of 8 Ljiiiprey awl 3 of d siiiolts woo, ahove tile Illidn'.

3. 5



Evaltiatioll of' tile Hie( is of ESBson Pacific I,an)pey at Jolla Day Daln ill 2002

South North

18

2

Above Nadir

1 5
1

3
2 At Nadir

2

...........

--- -------------------2

2Below Nadir

7

Lamprey Salmonid

Figare 3.8. Dijcciion@il Movenieni of 55 I

aniflicy an(l,'iinoll Obscrveo t)y ill(, Opical Calneta@, I'lle

(lotte(l line is Ille flaclit, of'sweefiing flows. AI)ove tims line, flows niove towu(l the ga[c@wll. liclok@ [Ifis

lille. flows [11o\q, (lownwal(I towal,cl flit' Til) of (II(,' s(feen.
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L: 1,1111alioll of 111(@Effecls of PSRS oil Ali,iarim, Imcmic Pacific Lampiey at Jolm Da@ Dam III 2002

3.3 PIT Tag Releases

TI IC
i II%@cld Ic by p a Sssyswai iiicl for,(, I) ay I-(,

I oasc wSLI It S al C dCS( I
I I)Vd i

I) I II isscCtiO II

3.3.1 Morphology

Jim,oilo lalf1j)[ov lallgcd fioiij I 12 to 186 aiiii it) total kaofli, the iiie'M 1ciigt1i %@as 137 filill fol Ill(,

Wst I)OI)LIkiLioll. POSWI i0l- dol-sal @%Idlll wc@aslwelllellts 1'allg)cd fit-iiii 0.7 [I) 2.1 iiiiii wirli a tiwlai of I I

;aiii,
1\11001(l t1t III \@ I (Jill H If"Is II [,(Haiti Its I Ifflccl t IoIII 5 I( III III I wi III II 11a'a a of !).i III III. ka I (I @k \%it( It II

1flra@I1I'(1al(11lIs lalinlwd fiom 3.5 to 9.8 iiao wifli a owaii of 5.6 little
(1@iwtwc 3.9).

--------- - -- -

Figure 3.9. Toral F;(,qLWoCWs (f'TCstCdJt1VCHi10 Laiii1wov: II 1265 JIM[) DisitiNitioii of widtli

111019SUIP11)(1111s III-111dilig lliaikcis iadi(atiiig 3.175 wid I.T) iiaii Ivirsi),1611t,

3.3.2 Juvenile Bypass System Releases

Do(,clioll 1@1[" dowllsln@alll I'loill Ow j)(1w(Alotisc, %ww at oi, iwar I00(,'I') (I A4, 3. 1). Tfw j)a1cw0l
,(,If@asc dowoiolls@ llo\%I,V(,[,, \@r(,I(, \,(,yy low. T]w lorel)a@ dos(ldwd ill III(, lwxt sc(tioa also

sliff,cit'd fiolil I)ool accollillaNlity (I aillptov fall, ill t1w "atcw('11.

Table 3.1. Nwiffin, I,ocaiioii. aild D(,1(,c0o1I Raw of 1,11''I aggcd Lalilpc'N, f@cloascd al I1wJ1l\ola1o
BYPI'i@@, sy@will of' Jolill Dav DaIll

Locatioti Dite Time Released Detection (Wi)

Gafev'ell ?O jillic 20 34 35

Galcwelj @5 Jilm, -4):51 25 28

Closl Gatc 23 Apil @3 44 54 IN
De\@alelillg silwom, 23 Apil )2M M M
@,witdi (;atf, 2:3 Apil NAZI 5 ( IN
FAI alid DcbI is Soparatol 28-fslai@ II 2W58 33 100

['I haai@ Defe(fimi Coils 28 %Initial MM 36 9Y



F.,valillition of the Filloce; of FS13S oil Vi"l-mill"Juvendo pacific I amproy in lohn Day Dant ill 2002

3.3.3 Forebay Releases

Of ill(, (328 lamprey i cleased ill the forebay of unif 713 dui ing the NOAA Fislici ics f@ku no study,

17.6% were accounted lot- throtigh trick combination of'fvkf, and (fill net sampling and PTT tag detecijon ill

the IBS: 52.49% of the lamprey ICICaSCCI %VC112 LllIaCC0tIlltQd foi. Aniong thuse re(aptuied oi detected ill the

JBS 98.0"') wele lecaptured ill the Iyke neis, while 1.3% re-capell-ed ill ill(, (111) net art(] 0.7% Wei(,

accollilted fol via dum tion at Ille plillialy dewool. wils. Fven ill a (Ili) no efficiency le'@I ill which 51

lamprey Were released ratio the gatewc1l immediately prior to dip nuiting. only 29.4% wcre iccoverect: I I

(;)I f: .1 1'., A:_ f-7 oW 1_
.....

@1_ ,,I ... ..... ff': ... .....
9 1 M

0

0

0

0

Figure3.10. I)isiribiiiionof F1IIidvncv'lem:n -51.

I'llemajoritv

releawdepill

itillofthelivel
bollom

Sludy o(curled nlo@tlv in the w(ond thloij."ll Coaxial [fees froill the Iop, Willi ill( peak approximately ill Ihe

fifili iiet (Figure 3.1 1). I lot izolital distribution ill Ilic l'yke nos illivitiatcs Ili(, majoritV of ill(, lek'ased

lamprey [)(,flags, recaptured ill Ihe Center then north lyke liet", While tilt, liewe,@l Were lecaplilled ill the South

fykc ects (41 4 1, and 16% respectivcly) (Fahlu 3.2). Pull of' (he I'iVel laillIECY all' diSIl'ibUtCd Ill(TC

evenly, Willi Ille llloM occult
flags, ill Ifie north face,,, and Sliplilly fewer occull ill" ill tilt' ceillial and Soll1l)

]lots (36, 31, mid 32,'4) wspectivcIv) (I able 3.3). Sniohs wciv captueed fit (it(, highest millibers al ill(,

Center f'Yk(' liels. with Slightly fewer occull illp ill the nolth areas, alld Ille fewest occul I ing ill Ille South [let's

(38, 35, and 26% rc,,pectivcly) ( lable 3.4).
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Exaluation ot tile F."Rects of h'93s of] LampievatJohn DayDam in 2002

Table 3.2. Total Numbers of PIT Tagged I,amprey Released in Foiebay and Caught in Fyke Net over
Three Days

Norib Middle south Total
Level I O I I

Level 2 13 27 38 79

Level 3 29 84 59 172

!""'wl

Level 5 3 2 7

1'evol G 3 8 2 1 3

l.ex O i 2 I 6

Level 8 0 Ct 0

I all 78 2975

'Table 3.3. Total Numbeis Run of i he Rivej I

amprey Caijolit in I'vke Net ovei Thi cc Davs

North Middle south Total
I eve] I 0 2 ?.

Level 2 3 I 5 12

1 evel 3 12 3 3 18

Level I 1 2 5

I evel 5 1 5 8 N 42

Level 6 47 46 37 130

Levd 7 III It 18 119

I,cv(,l 8 t I 0 2

Total 9-4 82 81 260

Table 3.4. Total Numbers of Rt in of the R i

v(,i Si noll @aught it i Fyke Net over Th ce Wys

North Middle south Total

L Vel I it 21

I

-
c v (.,

1 2 2 2 2 1 6 35

Le\ el 3 1 8 9 8 :15

1 evel 'I 22 22 2 7 7 1

1 eve] 5 24 33 18 75

I evel 6 2G

I cv(,l 7 3 3 8 1 4

fj'vel 8 0 1 2

Total 111 120 8 1 't I

3 10



Evalualioll of the Effects ol'I'SRS oil Nfigiatiii, Itivenile Pacific Lanijnev ar.lohn Day Danj in 2002

3.4 Swim Performance of Tagged Fish

TWs wclion conilvre@ llie s@kini Peifoiinancc of PIT ta,uge(l versijs tinlagl,e(l lainpiev,

3.4.1 Measurements of Laboratory Fish

jilvelifle fainpley fioni (It(, PIT raggecl groiij) ranpe(l fioni 128 to 171 inin In total leiigilil [lit, ni(qin
lengt1i %vas 145 inin. Total Ienp,01,@ of' tile illitaggef global) rallgecl troni I 26 to 173 inin vvitli it nican of'

[@I(s little il-igele 'i, I Z).

AN

Untagged

tlggpcl

Cr

41-

,je I ji@ 14 0 1 4 5 1 50 1 5 5 1 60 IW@ I /O I V)

Total Length (mm)

Figure 3.12. Freqtiency Disti Oilmen ofTotal Lcngtlis of Exp,riiiiental ITI Taggect (11

-
30) alA

Untago('11 (o
-

30) JUVetlilC LaMINCY
1@

3.4.2 Burst Swim Speed

maxinitlill NIT'st @I)oe(l fill PIT la@ggc(l itivolffle Pa( if c lanip ev i anguct fi
ont 0.9 to 3.5 fik \vital a iaean

of 2.5 it
'

/1". Untaggcel lanilwry Ila(] I)tjisi @Pee(ls ianging rioni 2.0 to 3.6 Ws %vifli a tileall of 2.7 ft/s

(FigUIC3.13), This eflate'@ to a Site( III( S@killl sj)C('(j (11olill'-flize(l lo 1)(-)(]V ofaftpoxilrialely 5.3

VA, fol PIT :a,C@ge(l laillpey an(l 5.6 Lks for ilie tintaggecl anipey. MaxifflUill I)UtSt S]W(AS Were
,@jf'jjjIjl1aljjjY (lifterer)l I)et\,@rejj J3,1-olyS (J) O?

3. I I
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4

U

3

E

0

Untaqqcd

Figtire 3.13. Distribtitioji of 11411,@t sj)ueo Vll]Llo@ Fo[ 111(livi(kiiiI 1,11''I"Iggeo zill(l UtItilgge(I kIIIII)Icy.

Average Maxiiiiiiiii lliji@t Vlihie \vlis
2@5 1't/@ (ii-30) for PIT Tzig',,C(I Laiiipcv ati(l 2.7 ft/s foi

(@iwiggeo Ll)iiipey (ii--30)

3.4.3 Sustained Swim Speed

Siisiaiiio(l @\vijil sl)c,(,(i izitigeo troiii 0.5 to 2.0 l't/,; foi t@igge(i aji(I tjiit@iggecl 1liiilj)F('V @%Tilh @l lIICZlII Of'

1,2@ WS fol PIT tilggecl all(] 1.38 fi/S to] I1111@1,qeO f,k1l (Fiptire 3.14), PH't igoetl liiiif iiiitappe(I llliiijoev

[lo @i.,Ilih(tlfa tliffc,tell(c ill ANOVA ic@i-s (1)

-
OA2).

N)

4@

40

3(

U.

Wlaxi@ lndhnd@l Speed (ft1s)

figure 3,14. I)Ntribiitioti of Sti,@t@liilc(j Si)('c([ V,,Altje@ 1,or hI(lM(lwlI P1 I Tllg@,,(i(l @111(1 I fil(agge(l 1,1111poy.

Mclill lillixiIIIII111 "Llstl1ille(I sj)cv(1 v@fliie @vlis 1.22 11/,@ (ii-30) foi PIT tiuYge(l Ilifyipev l1l)(1 1.38 fill fol

LITIlaggHl laiiif)rev Oi-30).

3. I?
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3.4.4 Size vs. Speed

Correlation analyws \ww pcifumccl for lampre
,

y size ill relatioll to hmst @1)e(,cl awl susmare(l stlcect ill

1,11 tagW(f fish. Maximuln bulst was [lot significant1v (onclatecl with iirclivi(lual fish total lenath
(I

-
0.19, p-0.31) (Figure 3.15). Sustainco swimming was sigiiificintlY corr(,lare(l \vital total length

0, O.43, p-0.02) (FiPue 3,16), Lengths were r1w avillable to[, l11lla.(,9(,(l lampluY bucausc ill(fMcluals

frot follow(A throupli [Ile Testing J)rotrwol.

2 0

1 0

125 1:30 135 140 1 45 1 50 P)5 1 W 165 170 175

lotol Longth(mm)

Figm@e 3.15. Maximum Bar st Sl)('Cti V Cl S Us To t a
I I c i ig t I

i t or I i i
cl i i (I t i a I 1) H 1'a gge (I I

a I I I 1) re y, A

LMSS I'll is @llown

2.2

2,0

1.8

1.6

0 1.4

-12

10

0

.6

1 25 130 1.1"i 140 145 150 155 160 1 G5 170 175

IoLal
,

etiq1t) (o)[TI)

Figm-c 3.16. Swstainc(l Si)(,(,(i \17(,[,@Yls Total h'Ilgill fol, 111(li\iiciual ['14 Tag,w(l Lamlmw. A I OESS tit is

Shown.
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4.0 Discussion

1,ah0l'atory and field II Ws characlerized the hchaviot of Ig the I I t I ejuvenilc lamprey encounterh ),oto y )

1-,,SBS. Behaviot oil the set Cell itself was chaiactei ized (]Ili ino thejuvende oullmoratioll pel iod Via ill Situ

observations oil ill(, modified F.SM inside all operaiin,@,, turbine unit. PIT tag releases withim and

immediate1v upsiream ofJohn I)a@@ Dam WCIC Used to determine ESBS guidance eftectiveness- lot
-1juvellile lallipley. Labolalolv observations wom conducted I( eVilIllatC SW111ITIlill' behaVi0i ill PI WoLlCd

fish The overall efrectivelles's of tile new S( Well al I(Altlll@(@JLIVelljlC IaIIIj)I'eY aWaV 110M Ilw eirbirleS is

discussed ill Ihis s(cl ioll@

4.1 In Situ Screen Observations

A@ Ili previoirs studies (Moinsmid el al. 2001 and 2002), we were able It; its(, video cameras moillited

('111 the blusil bal ofthe I'SM to document the he'llaviol of lalllpje@, alid salillollid

sillolts [)Missing flesh et coming ill comaci \vital the s( reen. Although only it Small numbei el' lamprey and

sillolt wele obselved. l1sefill information allow sciceii inteiactiotis (Haiti be (Ilawn from tile dara Collected.

Noric, of (lie lamprey observed apparently capble i-)fsV,'ilTIIIIitIl' allaillSt tile flows ClICOLITACIed
I @ n

et) Ihe SC] ecn, as was evidelit 1)
V [lie IIIIIIIhel (oilling it) Contact with file ,(feet) face. This is consistent

with previotis slialics, ill whil IIjLIVCIIiIC laIIIINey IIaVC 1101 exhibited an effective avoidance response to

halliCIS ill tile field (MULIf5tind et aL 2001 and Moursund et al. 2002) el in the labolatolv (motlisuild et III,

2000) tilidel flows likely lo he encountered near left, screett. Num, of' the fish obseived m,lc wedged

between the 1.75 met bar spadq, hmkever, impingettlent of) tie(, screen face was observed lot, olle

Lamprey alld oile sillolt.

The diieclional movement of fishes observed oil the Screen flice was similai to flow patierns, (Weiland

and Eschet 2001). Net duectional movement above tile fladil of "'weepilig rimk Velocities, toward ill('

gatewell alea, hich(aled [life[ the ulmald sweepilig Velo( ilies ill this lepoll diclawd lamprey Illovellivill.

Coliveiseiv, all of' the laillplev observed below Ille liadir were movill, downwald oil [he scleell. Filuse

t1m](Is of directional illovement did [lot have the saille effe( I of) sill"It's, which apparcrilly had a gleafel
de(ree of Control ovel theil illovelliclits lildcl Illese hydiakilic comfilions,

fit(, spatial art([ tempoml distiiNition of lish obscived oil [lie ,(itself Fau ]la([ a Iji0i degree of

dislill(tioll lletweell specles. A laige minilm of' fampiely were observed Ileaf ill(' 101) of tile screen, the

majolity of' which wele ill contact woll Ille Screen face as they traveled ill) tile Smolts \keic table
eveill-V disilibuled Iloilo, ill(' screell fa( e, woll slight collculltlatiolls occull'ing in the tipper alld ower 10

feel@ This is likely due to a (onihinalion of fish behavior Witter ill(' Smlphlla tochnique oil tile S(Aeell.

PICSLITIIabIV IIII Ill(" 111\1011fle lamprey are slidillf, 111) the s(,leen Face, Wheleas not all @Alllollids colitact ill(,

scieen el necessarily come ( 10SC CII0LIkh 10 IllC s(ACCII face for doIection Theiefore, more lamprey

detections ",Cie Illade Ileal, ill(, top of ill(, screen \Beliefs(, the oreater alliount, of downstream scTeell jiCa
neated a hiohei delection rate.I

The imidentified fry were hiphly abundant ill Ila, spihig. bill not ill (fie simmict. They v@ere found

almost exclusively oil the lowei half ofilic screcii face. This is likely a reflection oFtheir small body size

combined with Ili(, hineasing sweeping %velocities highel oil tile S(Iml and the reskilting effect orclearim(y



h"I a It tatiol I of tile Effects of ESBS oil Afigiathip Jnveuile Pa( tit(, Limp ov at John Day Dam it I 2002

a planktonic animal offthe upper poition of tire sciecti f@ice. Based oil tile size of tile fisli and the Little Of'

Veal- thev werc abundant, we suspect that these wele walleve fry (Slizostedion vitieum viticum) (Blet,0

1981), howevet. because no specimens were captured, a positive identification was, riot possible.

4.2 PIT Tag Releases

I)ewctiot Ieffici cI IC v for juve Ili IC, la I 11prey leleased immediate IV upstream of (heprlmar@ Clete( for co i Is

was similar to ill(, 99.75% detection late for smolls hv Rowan and Cattei (2000). Fititherinorc, near

perlect defection eff I( wrli:
,

v lot allipley leleased dowlistecalli of Ow gatewell indicate that no pas'sage
j)IOhIVI1IS fOl jLlVellil(2 lal1wrev exist with tit(, fish and debris sepal@,1101', diVel'SiOTI fork, dewateiiii.,, sueeiis.
(I switch (Yale(,.

I lowem'. the Jmv percentape of lamprey detected at the prillia1v deteciol followillo

,oalewell releases indicates that guidance may riot be efficient II om ill(' gatewell into fill, remailling.j1j's,

'this could he tile Icsuft Of Li low propensity rot' olifice passage due lo tidbit' disposition to mvini down

toward ill(, substiate and/ot away from lighl. NwIlict possibility is that (laillage ovcl ille seasoll to ill('

vellical bamet scieen (VBS) eestilihif, Ili mimeious holes way have provided a iOLIW bV Mitch Ille

1aIIIIYcV MUM h,'IV(` Viicated file '111IR'W011, LfILIS committing themselves to turbine entraillmem. 'Ille holes

ill the vBS may also explain [tic, low number of JampreV tecovened from the (lit) nel efficiemy Wst

performed fit tit(, gatewell of tariff '113.

A hiph percenta,le (52'Xo) of lamprey were unaccounted lot, followhip, tile forehav Icleaws,

collsideling tile study golil
of

recapturing all or nearly all ofthe ideases ill either tire Ivkc rict. -ual(,w(,Il. or

SON-1w-code tank. A number uf'scellarios ale possible. It is possible, foi instance, that lampey took tit)

lemporarv residence in the gatewell, avoided (tit) ]let collection, and passed OW011011 1110 11IT'llille once [tic,

fvkc tier Curtis removed. The dip not basket was 1101 designed lo captilre lamprey aTICI theil propellsitV to

dive combilled mill their small hOCIV size Illm, explaill a [)()ill, lamprey catch efficiency Anothersceriario
[flat the Idillple-v est aped tile fyke tiers themselves. Also designed to captive salmonids. tile fYke nots

have a mesh size of 6.35 nim %vital (oil (,II(] mesh of 3. H5 nim,
I he lampey. which had a Illeat)

MaxiIIIIIIII body vvidth of 5.7 mm, mav have escaped dIc II(JS thIOL1,11 tile openings ill tit(' latest),

Assuming that Ili(, catch efficiency of file lyke net is uniorill across Ille inlake, wC, (all make

illfcceiwes regaiding fill bine committed lamprey I he Vast Major it\' Of laIII[MA aecoUrItIA 101 1`10111 Ille

forehm leleases weie caplumd it) tit(' thild f@dw Ilet rok@ from ill(' lop. Ill contl Ist, tile majorky of lite title

of tile I ivel lailliNcY Wele CaIMM'd Ill file Sixth fvke filed, trom (lie lot) iridi( aiiiii) passage belmv ill(, ES13S.

Considering this, as well as Camera ohlelva[iolls illustrating tribal the majority ofobserved lalllpr(-'@ 11)

I (HIM I With the k1SHS VVeW Hear tit(' 101), it a[)j)caI`S retail these lampey passed ilirouph Ili(, -ap heiweell

tile tol) Of the ESBS 611d Ille HOW Vaile (Figme 4.1). The lamplev lesults, particularly III(' lack of lanifvc,@

in ille fiest low of [Yke liels tribal trials[ haV(, passed tillough tit(, nuap. challenge the asstilliption flat file first

row of' rVkc tict cawil leprescilts goal) loss. Both nin of'-die-river lampreV and smoles showed it bimodal

di'siribulion willi hsh ill rows 2 Carl(] 3. (,-,Ios(,i hivestigatioll of' tile possiblt@ loss and fertile of IN) [liver pas's

1hroill"ll Life @@,ap faulty lie wall'alm'd,

12
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Figure 4.1. 1 lypothesized Pathway lot the Ma oriiv of the PIT k1g)gVd LIIIIIACY, PLIH Of the RiVC1

Lamprey, and Salinonid SmoltS

It i@ i
IC pol I aT It to I low that 111clu isevidu I Ice I flat I u Ib i

Iw paSsage II lily lint he
@is (let; i;ll(,I It II

I flor

li
III I Ill CY as it is I'o I oil IC I, pa IIict II

a II y I
a I Cger, fis I

I.
I

'a bo L@I In I'Y SI H dieS CM(II, IC I N
I bV MO LI I SIIIICI CIL @i

I. (2000

and 2001) demonstnited that 11111preY (10 [lot exhibit the Ilegative effects asSo( lated with slical ol messule
changes Coillcidint" @% 0I (IIIIII passa'w

I lovowel. I 1111lulatNic effects, im luding ally eflects of sn'do'. have

[lot beco tested.

The SirlidaritieS ill hur"I and Sust'lilled @puc(IS of Lagged eclanve to untal-ged lampow Indicate that

Mj,'nONI iIl(HVidLKflS @M' "Clicially able to s@% im with ill(, Same ahiljt@ as 1111tap"IT(L I lom'ver, fill' sialislik II

diffelclicus ill maximuln blust Speed dellionstrare (Imt perlol thrift( e betweell Lho I\\o g[oups I ill[ clifTel.

Ovel-I) H these IIIhol a I ory teSts @Ilowef I Owl the sk@ I
III pul fol [[I'll I( c of PIT Iag-,,cd I uvc II ile I

a It I pre
,

v \\'('I v

Si III Hat Io LI II ta.,@gcd k
II TIpleV OVC1 t he LiHIC I)CLiOdS lel(WAI It IoIhc I I eIdreIe 1seS. D if II

el v I lce@ that wele
i'OLHId @IIC Hot likCI

,

V 10 11@1%
C ally hiological illf luelice on the oul( onle of Illis Said\

, not would it allcl ille

conchlSiolls Ill fillule studif'S. the potential ful a olggill@,, effect Should he considered. %% ilh applop late

tCStS to UVidl-lilt(' IIS lll@lf,'Ilittldc I cljoive to StudY objective's
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5.0 Conclusions and Recommendations

OtIl video observations have illustrated that lalllple@i ill slat Wdlave ill a milliller siniflal to that

obselved ill ple0ous, labor-atoIN studies. nprey ilo, pool. S\\ Ili)I 'Imellile fill llwr@ all(] Cannot Swint formal(,(

dMil fit(' \Vat('I Vel(Wities fOLMd at the screct) face. As ,I restilt thev expel ieiwe art almost instalitalleolis
ilopill,ellient oil the screell, however, most ate ahle to contintic to move along the scieen juice, Thet,
iiaiiowci 1.75 min hai spacing (ill ill(' modified ESBS prevented lanlpic\ how becoillino wedoed
between tile bal spa( lllg@

dirolig)h ill(' jtlvenile bypass system was extremely Oil( icw, Mill tilt' exception of Oie

tiall'siooll [total the gate@@ell to the winainhijjuvenile hypa s. Ill Lilt, its -allsilioll hoill tile Forebay Lo [lie
Z,@tiwwcll. howm'l, il laige number of lamprey @%ule tiflaccolilitcd lot. Fyke [let distlilhutiolls of lallipley ill

the (Ow ncts siiggest Ihat the print ipal ioute laken was to he wept 1111ough (lie ill) Following contact %@ith

the screell I'ace.

Ili miclusion, if exlended-lenf,111 bar scleells at.(, installed ill all [Hills al Joho Dav Dalll@ they should
Ili\,(, ihe 1.7,5 min bill clewance. For all lle@\ screell desips, ill(, Corps should Its(' Illis nallowet 1.75 min
spal:

filed, whellever possible, @Ne lecollitnerld that futtlIT eValtialion Of'Lhe LMIS iiichide observations (If

01 acollstIC CMI)elas. O
tile pp via optical Laid/ Dhcct obscivalions of the -all wmld dettionstrate Ow

fic(lucii(y ot'gap loss. Ili addition, \VC reconallend tile] Tilt' gafemdl area leceive addiliolial examination
fe@paiding lampey passage once the cattle oklamage to ill(, VBS has been resolved.
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