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CHARLIE E. SMITH, being sworn upon oath, deposes and states as follows: 

I. My name is Charlie E. Smith. The matters contained in this affidavit are based on 

my personal knowledge, and.! am over the age of eighteen (18) years old. 

2. Attached nereto as Exhibit A is true and correct copy of a RepOit that I drafted tor 

Rangen, Inc. ("Rangen") entitled "In the Matter of Distribution of Water to Rangen, Inc's Water 

Right Nos. 36-02551 and 36-07694." My experience and background are contained in the 

Report, and I incorporate that training and experience into this Affidavit. 

3. After researching and studying Rangen Research Hatchery, I concluded that 

Rangen is using all available water at its facility,. and it could utilize more water at the Research 

Hatchery ifinote water were available, 

FURTHER YOUR AFFIANT SA YETHNOT. 

DATED this L day of January 2013. 

SUBSCRIBED AND SWORN to before me this L day of January 20 13. 
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EXHIBIT A 



Expert RepQrt 

1.11 Matler of Distribution of Wate.r to 

Rangen, Ine's Water Right Nos. 36-02551. 

and 36·07694 

Prepa.red for Rangen, lnt 

by 

Charlie E.Srnith 



I. Introduction 

A.E'lIperlence 

I make this state.ll'1E!J1t aSi an indep1!ndent fishery cOhsultant.t am an expert ill 
<!quael!lture$~ie[1~e,ll$h hlstqp,,~hplogy! fis,h parholpgy> fish health management, and fish 
nutrltion. My ~perlence related to, these areas ;sparlSover 50 years. I began my fisheries 
career with the U;S. Hsh& Wildlife Service in 1.961. attne Weslernflsh Nutrition labQr'atQry in 
Copk,Washirlgt:on, where I wotkedau Fishery flesearch Biologist,1 worked with a grQUp Qf 
researchers, studying the.causeof livercanterin rainbOW trout and CQnducted studies on 
vitamin requirements of salmon. I.alsorese.arched dinicaland hematologiCal ehangesin 
rain.bow trot!tdElfident vit.amln B1, vitamin BEland fQllt: acid qeficienwinC::oho slllmQn. fn 1.91!.!l 
I transferred to the U.S. Fish & Wildlife's Fish CultuJ'e Development Center{currentrythe. 
B.ozeman FishTech/lol0.tlYCenter)inBozeman, Montana where I workedfot the next. 2$ years, 
I was director of the; Centerfrom 1985 until my re·tjrem.entfrom. the Servjeein 199\>. 

I was emploYed by .Rangen, Ihc. from 1993 until20Q3 where I assisted in conducting 
nutrition research studies on trout, Atlantlesalmon and. tilapia, and on fish diseas1! 
di;lgo'osfs/projects. Since retiring I wQrk as an indepElndent cpntrattpr/cOIl!;l,IJtant. 

A 1iJ;.t of professional memberships, professional actiVities, research activities, 
pubHcatio.ns,offrces held in .prtifess[onaTahd sdentific:otganizatlO)'ls .iscQntained Ina. copy Of 
my mO.5t recent biographical s.ketchattaflnedas Exhjbit.t. 

B,Publiclltions 

A Jist .of m.y publkatlpnsis att<!chlld as Exhibit 2. 

C. compensation 

MV fee for tl]s prQjett is $G5/per hOt!r piUS expenses. 

D. Information Reviewed 

ram familtar wfth Rangen'sAquaCUlture and Reseatch tenter ("Research HatcherV') 
since I worked part time for Rangen, 1M. from my home fnBoteman, MT from 1.993 to ZOOZ 
afierretiringfromthell.S. Fish &.wildlife Service. fwas primarily involved with nutrition 
re5llare" proje.cts and disease diagnosIs, but spent considerable time atthe Rangen Research 
Hatchery working on research projects. Becaus.e of my interest in hatcheries I spent time 
obserVing amj discussinl:\ ongpinl:\'operations at the Research Hatchery with Doug Ramsey, Dan 
Maxwell & Lonnv Tate. 

r Visited the Researcft Hatchery on Jul" 13-25, 2012 where i revIewed tbe hatthery water 
system, the hat.cneryconfiguratio.n, determined where pipelines originated and if illI water was 
p.utto beneficial use. Based on the etllpty tanks iin the Researcb Hatchery and hatch 
house/eatly rearing building, as weUa.s the m"Jority of emptyouts.ide raceways where most of 
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the fish productlon OCCUrs, it was clear that Insuffidenl water flow was a malor limltihg factor 
at ttte hatchery. 

I visited the Research Hatchery <lg .. in on Octob,er 3& 4, 20U.During mY visits attne 
Research Hatchery,1 spoke With' Rangen employees IncludfngOoug R'amsey,. LonnyTate,. and 
Wayne Courtl1ey~ 

I illso cOnsulted and rely up0l);alJth:Q(itatiVe tel(tsin~ludingthefollowing: 

• RG .. Piper etat 1982, Fish H!ltchery Management, U,S. PePt. I,ntetior, Ftsh & 
wildlife Service, Washlngton,D. C,S17 pp. 

-Fomshell, G .• ;2002. Rainb.ow tro.!Jt- ch;dlel)ge;!i~ndsoJutions. Rev.,ittflsheries. 
science 10 (3&4):545-557. 

- Wedemeyer/G. A.1SSEi. Pnysiologyoffishin intensivecl,lltl\resystems. 
Chapman & Hall,231pp. 

• We.Stllrs, H. 2,O{):1,. Production. Paglls 31- 891n; GA Wedemeyer,lIditor. Fi,sh 
Hatchery Management, second·edltlon. Am.eritah Fisneries$ociet'f,Sethesda, 
MO. 

E. PreJ/louselIpertfestilnony 

WYoming Trout Ranch vs. Ml!Ier, fifth J.lJdici~1 District, Cody, WYAQQ9 ei)(il Action No, 
24863. 

II. Opinions teljuested~ 

I have been .llskedto renderopillioi:'lsih this. matter onthe~tollowlng Issu,es':, 

A. Is Rang'!!nu$ing the;lvallab/e water at lIS liesearch ra£;ilityto raise fish and 
~ondu~tJesearGh,1' 

~. Cotild aangen F.alse more fish and/or conduct more re.searc/:lif more water was 
.available? 

III. Summary of Opinions 

Rangenis IJsil1gali of theavalla.ble flow o,twater clJJrently going to the Resean::h 
Hatchery to raise fish and conduttresearch. 

There is no doubt that Rangen cO.!Jld utilize more water at the Research Hatchery. With 
the exception ofthl'ee rows of:! each 8)( 80X 3 ft. raceways and g, 180 X 16 X g ft. raceways 
receivingatotaJ waterflow,oHS .CFS (cl\blc feet per second.) and In which fish are currently 
being rean;d. there is insufficient water flow to raiSE! additional fish. AII2ct of thesmaH 3.5 X 
100)( 2ft. raceways, 21 of 30, 8X.80X3 ft. large production raceways (figure 1) and.6 ofthe 9, 
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16)( lao X:3 ft (eTR) ra~~way$ areemptvdue to insufficient waterflow to the Resean:h, 
Hiltcheryf()rTiS/i re.;Iring, 

1.\1, 8:ackgrolmd 

A. U$e ofwllt.er at tbe Re$1i!,mh fil~illty 

Rangen u~es the W;;lter In its facility to r;;liseJjsh. H!!n~en proc{uC!ls fish for sate and tn. 
order to €OndUcHesearch. 

il Research, 

In 1963 the Ratigen Research Hatchery Was DUI.I!.. Based .on an abu!ldant watllt supplyof 
excellent quaiity it was designed tO~;;Ii5e·fishunder typical prOduction condItions simililr to 
those of otber 'hatcheries in theare.a. This allowed replicate testing of different feeds .and feed 
ingr!ldients undertypical pond lOadings as we.ll;;ls water reused down through a series of ponds 
similar to those used at'other hatcheries. Rang,en was one ofthe first sources of reliable trout 
a!ld salmon feeds and l'emalhSone oftl'le mostextensilie manofatturersof !luttitionall" 
effediveaquacultu re feeds., 

Deslgn'of the Research Hatchery allows side !Jyside testing of different diets. COQtsof 
fish feed have risen drilmatic~lIyin the past 3-4 yellfs based on the I.imited quantity and high - ' - . - . 

cost of fish meals and some other keyihgredlents. Since RangenisohE! ofthemajor producers 
of fish. feeds it is In their bestilltetestto tontinuallytest neW ingredients that may be 
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repla~ements for fish mllal and other costly ingredients as they become available. rhede!;!gn 
of the Research Hatth.ery allows replicate, testll:\~ ill both smaU & largl! pondS which improltl!S 
the reliability ofthe da.ta cO fleeted, I'eedtests call also be done in first, second and third use. 
water to det.ermlne howweU they perform under each condi.tion. SJI1I:e Rangen is in the 
business to sen feild, the Research !"Iiltchery plilYs ilnimporta:nt role prod.ucing quality reeds at 
reasonable. costs. 

Ii) Sah! 

Currently ralilboW troUt being raised at Rangl!h Research HafcherVatl! tlioSl! beih~ 
raised under contract for Idaho POWllf Company for p lanting In American Falls & Strike 
Resg!'Vl)ip~ <lnd the; rnJd-Snii!ke river. ThIs is d\!e to a mlJch..better price per pound thiln that paid 
for processed fish bvprocessors in the area,. However, the contract dOes require tliat fish. are' 
raised aUowex fish loadings (lbs/gpm water flow) and fish d!'!t')sit!'es (Ibsjftaofspa~e). Any 
~xcess fish are sold to a prQc~ssor. Lack.of suffldent water flow to the Research Hlltchery 
prevents production .of large nU.mbers offish for processors in the. area, There is ample 
ra.;:eway sPac~ sitting empty, but fnsl.lfflcigot water fl.ows t.o lhe hatc;heryto fllise addition ill 
fish. 

8. Res.earch flaGlUtity 

Rangen raises trQot infour areas of theres'I!atch facility; 

II Sreenh.ouse/early rearinihat~hery 

Egginl:ubation. ro . .om: withln the batch hO\!5e are tocatl!d 12 upwelling inCubators for 
nlltching gyeqceggs. The i.m;:ubators have a' tot,.!ellil c!lpacity of aOO,OOOelllls, Water flowt.o 
each inCUbator is initially 8,5 gallonspermlnl.lte(gpmJ justpriot to hatchil1gjthen increased to 
10 gallons per minute. 

Eggsl eyed eggs arE!pun::ha~ed from. broods~Qc;K hatcheries and are ilyajlaQle all Year 
round. HlstQrically, approximately 2,100,000 were purchased each year in batches of 30Q,OOQ, 
7 timeS ea.ah year approximately 52 days apJl.rt. HOweyer, these shipments depend Upol1 
aYililable water flfJWS through~.o\!t the. year 

BeC;lUSeof the extremely IQwwater flows ordering of 12!i,QOQ eggs occ\!rstwice a year 
and 60,000 once a year, alffor Idaho Power company (dependsQndlseaSeetc,j, Due to the 
difficulty of getting .trout eggs it is necessary tfJ ortlereggs one to two years in advance of 
purchase. 

Fry stage: when button up fryarec raadyto commence feeding they are placed in the 
flberglass tanks and are fed by hand for the first 2-3 days, They are then fedby automatic 
feeders atthtl headot the rearing trol!ghs, 



There are 12 fiberglass rearing, troughs lotatedwithln the hatth housE!forearly rearing 
of fry.to fingerllngsstagj!. Each is 16'long, 2' wide and l' deep and has a carryihg cal1aefW of 
25',000 fingerlings, and a total weight of H? Ibs (14,~/lb, (@l.S inchl'!s). Watl'!rflow toe<!ch 
trough is 30 glim. 

ill Small Raceways 

Fingerlfngs arl'! moved to' oufsldeconcrete nursery ponds ati!.? to 3,;0 in'Ghes in length 
wherl'! they (1rl'! hl'!ldfor 1.5 to 3.S montbs. Currl'!ntly. the nursery ponds are not bl'!ing u,sed due 
to, insufffcient water flow. Maximu m capacity of ea,ch nUfseryp,ond is 30,(100 fish weigbing 1100 
pounds. 

Produ!;tionfisb; ThereaTI'! 30, a x au X 3ft,. wide con'Cl"eterearinll ponds, Th!:l ponds are 
arnmged inla rows witb 3 raceways in each ,row. Water flows througb the series of 3 ponds. In 
each row, mixes and then flows into. the lHoot wide mark!:ltpondsbelow. Currentlyonly9 of 
tl:te '10 ponds are in use dt\e 10 lowwateri'lows . 

. fisht'rom thl'! nursery ponds 1!fl'! moved to thl'!Prodgctipn PPOdswhen they .are p hwhes 
In .fehgtll(12/llij and arelleldi in the 8 ft. Wide tearing raceways· for !htl 4 months. Thevare 
then split intPthe other pond~ pf the same ~.i.;te as thevoutgrpw their ponds. Tpfal l;apa!;ifypf 
fhe production pon~s varies depending onavailabflity pi' water. Tney afe then moved below to 
then!n.e, 16 X 180 X3. ft. wid.e marketppnds(CTRpondsjat 9 to 10 inches in length (3/lb) or 
larger. Each series of'! ppnd~ re!;eive~from 4,S.oO gpm water fiow(lOCFSI to o5Q(J gpm(1;S 
CF$l or more depending on avaHability .. 

Iv) CTR Raceways. 

TherE! ate4.foWS.ofCTRRaceways, ;llso arranged In a seties ora. t<ICeW;lYS in eathrtlw. 
Onli!oftbeserows.of pondS is. used attlma: of cleaning forcollE!ctjaopfwaste matE!rial. from all 
the athl'!r r<leewavs. whl'!fe fish are peiog raise4. 

Marketfish ilfe gradede.very 2 t03 weeks and 11 to 13 inch (@1.2/fbjflsh are .shJilped 
to market. Fish are in thematkef ponds for 2. to 3 months before being pracessed. TOt;!1 
capacity ofthe market ponds is nprmally ;lS,OOO fish and 14,000 pound,. With anirrcrl'!ased flow 
and pristine water, ilrodUction would increase conside,.ably~ 

\/. Factors iltfecting;lbility to grow fish 

A. Carrying capacity 

Carrying capatlty is the animal load a system can support. Carrying calial;ity can be 
exprl'!ssed a.S maximum allowable weight offish per unit 01 flow (loading), or maximum 
anowable weight offish lief' unit of silaee (density), (PlpeutaL 198t), 



CapaCity is dependent on Water flow, vohHl1.e, exchange: rat~, temperature, oxygen 
content, pH,size: .aOd species of fish bEling re.ared a~ welias tIre accumviation of metabolic 
prod\lcts,.PJimarilyammonia .. ThEl oxygen supply muSt be·suffft:ient to maintain normal grolNth. 
Oxygen consomptiO'n varies Withwatertemperatare and with fish spetfes, site and activity 
(Piperet ai, 1983). Wilter quality and quantity determine the carrying capacity ilnd productfon 
of flow- throUghsystem5. The ihcoming Water suppIleS oxygen and washes away toXic 
metabol.lc wastes. LOilding rate (Ibsof .fish!ga,lIonfminuteflowlis a mPfeaq::urate and practical 
indicator of the ci!rrying t;apilcity of the system than density IIbs of fish!fta' of spactr). Loading 
rate depends on waterflow tate, wate.t exchange rate, temperature, oxygen conte lit, metabolic 
product iI.ccumulation and the sileandspe~ies offis.h being.culbJred.,D.ensity re{ers. tothe 
rell!tionshipoffi.sh weight ,mdslze to watervolume and the spatial relationship of one fish with 
another (Piper, et aI.19c8l}. in most situations, loading becomes limiting before density. A 
common mlspert;eptlon is thl!t poor performance, as Ind.illated by redMctlonsof growth,PQor 
feed conversion ralios, l!nd dlsease problems, is due to high .clensitles, when In fact, the 
problem is USUl!lIy related to ihsuffldentflow to sustain the biomass. (~ornshell, 20tl2). 

Usually, the first. limiting factar inaquacultlJre prodoction cSYstemslS oxygl;!n and: this is 
trUl;! for rainbow trout in r"ceW<:IYs and ponds. It is recommended to ~l;!ep minimum Qfssolvl;!q 
oxygen· levels above 5.0 ppm and ideali'llit 7.0 ppm aM above. 

The second limiting factor lsamrnohla. Ammonia Is am.etabolit excretory product 
associatEld with catabolism of protein (amino ilc1ds). When ammonia, is dis;olvecf il') W;;Iter, an 
equilibrium Is established between ammonia and ammonium ioflS~ NH3+ H20: NH4++0H-. 
As pH and wated;emperature in~rease, the proporfilln o{unioo.ized:ilmmonia {tpxicgaseoU5 
Portion I increa.ses, Fortuoately, unionized' ammonia Jilrely apprOilt;h!'ls to.Xic levels in flow
through systems. (Fornshell,. (2.(j()i) 

13. NPDES 

tlean Water Act Itei:lutrements for Wastewater Treatment. 

The 1972 AmMdmentslo the Fed.eral Water Pollution Co.ntfol Act (Public law 92-Sl10), 
known a, the Clean Water Act. (CWA), established, the foundation for wastewaterdischl!rge 
controilo this country. The CWA's primaryoblective is to. "restore and maintain the chemical, 
physical and biological integrit'(l of the nation's waters." 

Aquaculture is the cultiVating of freshwater fish, such assl!Imon ·and trout, under 
co.ntro.lled· conditions ror commercial, cOl')servation, ang recreation uses .. Aquaculture 
operations in Idaho are. regulated by the National Pollutant bischargeEliminatlon System 
(NPDES),.a permItting sYstem for wastewater discharges under the federalCie<ln Water Act. 
NPDE5 permitsstrt limitsonthe typesand amounts of pollutants that indUstries and 
municipalities can release into the nation'S waterways. The water i:l.ualitystandards consist of 
Qesignated usesiandan·antidellradation Stateml;!nt. NPDES Permit limits are cO.nsist.ent. with 
State Water Quality Standards. 



In Idaho, tlie NPOES permittilrgprogram Is administered by EPA. EPA liilS issued. a 
gener<\1 r-IPDES Permittqf <!qIJacIJltlJre faqHlties: and as.sot/afed fisli Pfoqessing facilities in [dalio, 
The permit. 6IJtliorizes discharges from facilities engaged in \begrowing,~ontalning, or hol~ing 
of fish In ponds, ratewavs, and other simliarstructures.The hatcheries andflsh tatmspermitted 
under the Idaho general permit im;h.tde!;tate, federal, tribal, andprJvate facilities. There are 
approximatelv 115 permitted oj:rE!tatiorts in Idaho, nearly 7(}% of which operate in the Magic 
VaUey, discharging to the5nake River or its tributaries. 

TO be POvered under the general permit, a facility must develop a best management 
practices plan as outlined in the Idaho Waste Management c:;uidellnes for Aquawliure 
Operations and submit a permit appli.cation to EPA. 

C. Water quality 

Water quality is the term used todescribEl the chemical, blologlcal and phvsical 
ch.aracterlstic. of water. W'!ter being used <\tthe .R.esearch Hatchery is of exceJlent quality 
havil1goptrmum temperature for growthohainbow trout of 59 - 60°F, II pH of7.8~Rl & 
hardnElssofUOppmas calchiJm carbonate and, Is' sat.urated with dissolved Oxygen. These 
parameters are typical for mostohhe hatcherlesliiongtlie Nortbernrlm ohheSnake .filverln 
thEl Th.ousand Springs area .. Alongwiththelarge volume of water these iluributes provide. the 
optimum envlronmentalcllnditlonsfor maximal ralnbowtrout production IJslng flow.ttrrough 
fish culture management. 

Rainbowtrotlt are generally farmed in flow-through systems ill which waterls IJsed 
down through a series of raceways pElrhaps as many as 4 or 5 times. Water qIJality suitable for 
intensive rainbow trout husbandry is dimjni~hed with e.iilchuse ofwat.er resulting In the need to 
reduce loading of raceways due primarily to the consumption of oxygen and prod!Jction of 
ammonia. f'low- through aquaculture IJsing. racewavs is characterlzEld bVa linear waterflow 
from one raceway to th(;! next il) which all elements ¢the water mOV(;! with the samEl horizontal 
VEllocitv, If sufficient drop /nelevationis available, there fs.some degreEl of dissolved okygen. 
replenishment due to the agitation oceurringbetween raceways. However, due to 'the small 
amount of drop in elevation at the Rangen Research Hatchery there is IIUleto no replenishment 
of . oxygen between the series of raceways uslng"thesame waterflow. 

IntElnsive trl:l!Jtfarming requires more strict water quality eonditionsthan thilttequired 
for eXt.en$ive aquacufturesw;h as rearing in large ponds wjtn little water flow .. Thus, 
commerCial trout farms usually raise a single specfesoffisli such as raihbowtrout atfar greater 
denslttes than would occur in their natural babitat; 

O. Stress 

Fish in intensive aquawlture "reoften exposed to 'adverse conditions such as handling, 
crowding, grading, excessl1tedensities, .andadeelin.e 1n water qUality assoCiated with high 
density tearing. Thesestressors often result In decreased Qxygen cOntenl' and increased 
ammonia .conqentratlonsln rearingwaters. Tills is, especiaUy trIJe When .exposed toa 
combination of str'ElS50rS at tlie same time. 
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Sub- acute alld chtonic stress, offellresults tn reduced growth alllf predisposes fish to 
infectious diseases ifsignlfJcant pathogens are present in the water source-In addmon. 
strfi!ssed fishoffll,n havllPoor flllld utilization and thus increased' feed coniterslonsresulting. in 
poorpllrfclttnance andprofitabi.lity:. 

ll1<;rllased U~ll of walexthro.ugh it seri.e$' of pondMesults lIT a decreilSe in waterquaIiW 
dUeto oxygeJ1consl,lrnptionand"mrno.llla eIlGretion,ar>weO as an increase fn susp!!;ndec:! recal 
rnaterial" and uneaten feed and othet partiCUlate materIal. 

Stress and disease: 

Efforts oftke fish farmer to prevent mortality offish from diseases and the use of drugs 
and cMmjcalsJot tlJeir rreatment.'::<Jn be very, cosdy. I'i.!;h d.isfi!asfi!.sinevit,II;,ly l)C;cllr in intensive 
aquaculture operations; nowelrerrisk can be minimized by taking ptoperpreCaUtions such as 
purchasing. disease free eggs, hatching eggs in dlse.as.eireewater, use of properpondJoadi.llgs, 
vaccinatio!lp~ogram5,a.nd maintaining Simit.ary, con.ditionsWithjn the hatchery a~ werla,s 
outside raceways. 

ihe mostcommon diseaseS found at the Rangen facility are bacrterialgllldis.ease,and 
bacterIal cold watli!r dfsea'se, I\.n occasiOflal!Outbreak of Infectious Hematopoieti(; viru,> diseaSfi! 
occurs,.butisnot amajorproblem as it has been in past years. 

VI. Opinions 

A. Rangen ISl.Ising all o.fthe currentlyaitailable water. 

I'lisiteu the Research Hlitcheryontw6dlfferentoccas!ons. Rangel) Was USing all ofthe 
wateravaUable at those times in afli!asonable manner tl)! raise fish. Hang!lllwas notwasting 
water. Tna following de5cribesongolrlg rearing at the time of mv Irisit. 

Rangen Research CentE!t& hatch hOUse (intubation & early rearing): There was no 
watedlowinginto this buHdingfor batchJn~ early rea'ring'Or research, projects. DUe to 
insl.lfflcientwatedlow the watE!r W""S being.used in other areas of the facillty because with 
limited flows thete Was no ability to put another crop offish through the facility:. 

Small RacewayS: 11.1120 rateWavs wEll'e.ernpty. Dua to. insufficlenf waterfloW the water 
was being used in other areas o.f the facility because with limited flows there was no ability to 
put ano.thercrop offish through the facility. 

largeRaceways~ There are 10 rows of 8)(80 j(3 ff raceways, 310 each row. Ofthese 
only.3 roWs Were. rece1vingwater,e;:lc/1 pond!rac:eway was reCeiv:ing3.S CfS w<lter flow. 
Maximum load in ea.ch ofthe.se was approximately 3.0-12,000 fish averaging 5 fish/lb. Normal 
flow,at maxim.umloading when sufficient water: is aliailable is 5,5 CFS, Thus,there were21 
empty raceways because of insufficiant Water f1ow.to rai.se more fish. 



erR .Raceways: There afl:!li carteret!! rearing pOtids (lSQ X 16X3 ftr With 3 raceways 
having 3 ponds in a .series. The center rqW is lreingused as a settiJ.ngare<1 for spUd' W<1ste frqm 
rearing ponds dvring cfe;lnTng. Only.one ofthese ponds, tWo raceways was being used fodlsh 
tearil1gat this timesTrtce there Wll$ I'IOtenough water torais!! more, fish. Watetflpw (ntothe 
ponti was l(tS C.FS. Since water hasbeenl.lsed three times down through theseriesinJne large 
raceways above, oxygen content In outfloWfngWater is less than that of ~aturation redUCing the 
pounds of fish that CQuld be raised had oxygen content been saturated. FiSh are harvested 
from these pOnds at times of plan~ing when they are approximat!!ly 1),$ fish/lb. 

I Visited thehatcneryon twoocc;asionsthls pastsummerlfall. Adiagri!m showingfaciliW 
usage.is attached hereto as i:xhiblt. 4. In both instances. itwas dearly ellident that therewlls 
insuffj.;ient waterflow at the. fatilfty 'to conduct r.asearchta~titlg, egg hat~hing, or early fry 
rearing. All available wilter;was being u~ed in 9 ofthe lIO outsIdeS i( SO footracewaysto me.et 
contract needs with Idaho Powet, The remaining 21 raceways were empty as' were the 20 
concrete nursery' potlds,a'gain duatq insufficient water flow:, Due tlliowwatediows eggs .are 
now only purchased 3 limes a year, whereas In the pasttney were Ilurchased ellery oth.er 
month to 'allowcentinuoull cropping offish. 

S., Rangel'! touldraise more f[shand/or conduct more: f.ese:arch at the re:searchfacility if 
m.ore wilterwas ava.ilabl,e. 

The primary factor limiting .the carrying cap'll city ofth!! Rangen Facility is theavallablfity 
of Water. AU other factors being equal, eachrelatllle inctease 'in theflowofwaler would allow 
Rangen to raisae more fish at thi.s faCility,. Tne following table 5umm,arizes my ca.iculations oithe 
fish that could be raised at lIarious flows inorderto 'illustrate tbis tondusiQn .. The calculations 
w!!remade USing an unpubliShed spreadshe'et programfot e'stimatlng the carryIng Eiapadty·of 
salmon.ids in hatcheries based. on rate of oxygen consumption, level of crowding andleading 
rate. Carryingc:apadty is' tbe anllnlliloada system can support .. rhe program Was developed 
by Mr. JOe. Banks, ~lshery Research Biologist, U.S .•. Fish & Wildlife (Retired). Determiningthe 
carrying capacity as related to oxygen in the water is .based on theClInnaday ,md Piper Flow 
Indel< table in the bOOk, Fish Hatchery Management on page. 69 (Plper,etllL 1983, i,Oprinti"g). 
See also pages 63.-74. Thepar~metersused for th.e calculations are detailed on attached El<hi.bit 
3. 

Thj!se calculations are conservative estimates of poonds ofptoduction aUhe Researth' 
Hatchery based upon water flows of 15 (current), 35,. 5S & 75 CFS for thegreenho!Jse/ha~ch 
house, smallr'lcewavs, large raceways, and C;TR ra.;eways, Size offish is average size at time of 
harvest from the small, large & eTR raceways. 
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~e_h~oufil(/t:ta,t~hou!e 
Stmill !t,1i:~-Wijy$ {'20Jotall 

(a!'ge:~~wavs (30 fOl11:I) 
O'R Raww;irfS.(9 tutatl 
1llt~t 

C5re~tlhlluseiHatcl'lO:lJsl!:J. 

Sl'triIli" ~te:y.t<!'y1~ 

Uirge J\a"tieWa"y.s' 

cmR~wilV$t 
TOtllls, 

Flaw I nJj~(Q,a for IPj:fI,h.n<!M for PrJ"'u,\I.". f~hl 
~tmntfiSd$ 35tF$ SSCF5" 7S::C-fS 

~Pty Empty, [mpty emp,tv 
Se;ttlUfl1f PQ\ifids St'!etlotla f'lluttds- 'sea1¢fI! , .. Poupd$: 'S'ittiims t't1undS' 

ltl ''''' n Will • ""'" n ruG<! 
n 58$ , l5ill:>S • lE~~ n 239530 
& 9MUa ~ ~- • 37m 0 *if~~- wr,BtedfQ'iJ~tO: 

37 1~1413 " 4~ n 596154- n OOIll2 

De.,ay Indijj( 11i.:I!o' iRC!lsh "nd i.Ufo, produtdo" fl'hl 
C;urrent/~ as.crs 55CF-S" 1S'CFS 

""" ,.". 36799 ,!,,!i9 
115S!j9 1,~~G: 3.@;IjlU -265.,. 7198$ lo.m:!!1 ,0l!1lIl!f 
3~144 9~1Ml ,~ l~8<1Q 

t. Ari5 t:fs:, only f!:Muah',emhl~pllte tgre.erihOl.lse experi'!!lental'tlU'iks ani! hatchfuro5e-t~nsl /brtime- pertod ofSl:!Il1.errt.ilfl'l',li!rougl.f 
Eebil,lary. Mar91 thtQ\litrAilgusttk!tes:nrii:iI!I9Wtl.~ff'of b!iJn_li'!I:ld'~h!!!;'i"tm1l radl:\1iiiY$, iltthe !WM_e,tfint!_ t)~ 1SJ:f$" Attfie,b"lg!\efflOWS" tnt 
eli:ttre ft$_eiltt!J ~Ul!l'ii~-!gtel!!!'IhQ:u!;eandl1atdlllous~l and srrn:d! ra:Of~ ~I't be UfUr~.tf_at1bl:!.s;j~tltllln~i"Qu$hQ:uuhe:v-ear. 
t At'ls._d~ bt'lfv e'tIOlJgh:~earil'ig S:1l\fW-UQs~Qn$trorlp~d Paw¥t,f/ih-:rt: d!til~iJv;'[l1d\!:J( df o,~, A.t;Ute,hlghet IIhW-.l',_ thl'!<rni1\~!tUnR ft!.~iil'it 
spac£!' tiosaci,lorniY (ars bellsedal de.nSUY'if1itelt ofitl; . 
J .wl!i d~ .t'Iniy'e:f1(j\foh'Mfhlgs~ (!):):etlitm$) fill' ld3tt_d_~~r: fish ~td.Y.lod(U: or-o.a; N ~_tfs,. a:n_~I.t!WI;iI'lH\l(:t(pns rnn 
bn-used wttb-attiial of 11,~~ons-f(lr 'd~nQ Pi:lwer.ffs~md 9:sectio!'ls at-de:~tty i4t1eKot-t;Qfcr produclilln fislL At $cu" lI:t\ougb £Pate. 
to r!&;rJilaho'PQWef fj1lft (l1.$.tJill):n-s) lIitU:p.r1iductlon fi~h (remainilie18.u!ct!ao$) utlttziillftfri! ~ntii'ti l;Jlotk.Qfr-O'cew;:jv~ At 75~. :8 tt)J:.at 
,Or12S,~gl:OO!lffpr1'owerfjsh, 15 5_ectfO~rO~ prSfd¥_tl!~_ fish; !'Iflq::~ ,~l,g~(", ~~l to ~~myftr:s! tt~e_'i'iate:f'tPt\1.e_ 91i_ bf~fbr ~;g!!;Ig.,_ 
~ Acl&ds, nn!Y_!!_\1~oiih' teJ:lljntlsp:~te. ftjtl ~ljlo:n-nf ~l!rfiSh _'!rid) t!l:~ns of ptpd),,,;t,tq!;l;flihj Atp&'ds-,J!tI_ addl.!lori\d:3 ~tiiQl1S; 
om be' us-lid \ll\fu th~ totlillfjil:'cl;lt)n$~aJla&le 'tit Cl!llsltv inaex 1.tlfe.ifnlJ, At as"t(i:, th{ cr~ t,lt'eWll%ate not' n!W.clmi J Of fjiih Q (:!o""~r 
fuh whrcll wm btuilared excijfsrveiY-ln tliriJargarac€!wavs, Jl.tSSi!nd 15_dt¥.t\.e--totaI9 sectiMs. Glfl be -Used lIt,tlll:!isltYlfldel( of 1',:0 tor 
p!tidtldlilii:tl5h~' 

Prepared anciSubmlttedbytharlieE; Smith 
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