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

l. My name is Charlie B. Smith, The matters contained in this affidavit are based on 

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

2. Attached llereto as Exhibit A is true and correct copy of a Repo1t that I drafted for 

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 ahd 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 if more water were available, 

FURTHER YOUR AFFIANT SA YETHNOT. 

DA TED this L day of January 2013. 

SUBSCRIBED AND SWORN to before me thisL day of January 2013. 
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EXHIBIT A 



Expert Report 

I.n Matter Of Distribution of Water to 

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

and 36-07694 

Prepa.red for Rangen, Int 

by 

Charlie E. Smith 



1. Introduction 

A, Eilperience 

l make this stateml!Jlt as, an independent fishery consultant. I am an expert 111 

<1quacl!lture scleoce,Jlsh hlstqp11thPlogy1 fis,h patholpgy, fish health management, and fish 
nutrition. My ~perlence related ta. these areas ;spans over 5(1 years. l began my fisheries 
career with the U;S. flsh & Wildlife :Service fn 1.!l61. aUhe Wes.tern fish Nutrition labqratqry ii'! 
CoPk, washin:gt:on, where I worked as.a Fishery 8esearch Biologlst, I worked with a grqup qf 
researchers.studying the.cause of liver canterin rai.nbow trout and conducted studies on 
vitamin requirements of salmon. I.also rese.arched clinical and hematological ehanges in 
rain.bow trol!t deficient vitamin B1, vitamin BEl and fQ/jc acid deficiency in Caho sqfmqn. Jn 1.91!.a 
I transferred to the U.S. Fish & Wildlife's Fish CUiture Development Center{currentlythe. 
B.ozeman FishTechnolo.gy Center) ln Bozeman, Montana where I worked for th.e next. 25 years, 
I was director of the; Center from 19!l5 until my re.tjrementfrom the Service in l99S:. 

l was employed by .Rangen, lhc. from 1993 until 2003 whete I assisted in conducting 
nutrition research studies on trout, Atlantie salrnon and. tilapia, and on fish disease 
dt;ign.osfs/projects. Since retiring I work as an il'!dependent contractor/tam;vJtant. 

A liJ;.t of professlonalmemberships, professional actMties, research activities, 
pubHcatio.ns, offices held .in .professfonaTand sdentific:organizat,ons .is contained in a. copy of 
my rnqst recent bfographital s.ketch attached as Exhjbit l. 

B, Public;itions 

A list .of m.y publkatiom is attached as Exhibit 2. 

c, Compe1uation 

My fee for this project is $65/per hoyr plus expenses. 

D. 111torrnation Reviewed 

ram familiar with Rangel'!'sAquaClilture and. Research tenter ("Research Hatchery'') 
since I worked part time for Ran gen, IM .. from mv home rn Bozeman, MT from 1.993 to 20oz 
afrerretiringframtheU.S. Fish &.wildlife Service. rwas primarilyinvolvedwith nutrition 
resMrch proje.cts and disease dlagnosrs, but spent cons.iderable time at the Rangen Research 
Hatchery working on research projects. Beca.us.e of my interest in hatcheries I spent time 
observing and discussinf:1 ongoing·operatiom, at the Research Hatchery with Doug Ramsey; Dan 
Maxwell & Lanny Tate. 

r visited the Research· Hatchery on July 13-25, 2012 where i reviewed the hatchery water 
system, the hatchery configuration, deterrnJned where pipelines orig\nated and if a.II water was 
p.utto beneficial use. Based on the empty tanks 'in the Research Hatchery and hatch 
house/ea.rly rearing building, as well. <1s the m.iJority of empty outs.ide raceways where most of 
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the fish production occurs, it was clear that Jnsuffident water flow was a ma}or limltihg factor 
at ttrE! hatchery, 

I visited the Research Hatchery ;,gain on Qctob,er 3 & 4, 2012. Puring mv visits atthE! 
Research Hatchery, 1 spoke With· 1langen employees includfngOoug R·amsey,. Lonny Tate,. and 
Wayne Courtney~ 

I ,dso consulted and rely upoo; a l!thodtative tE!l\ts in~luding the following: 

• RG .. Piper et at 1982, Fish Hatch.e:ry Manage:ment, U.S. Dept, 1.nte.rior, Fish. & 
Wildlife Service, Washington, o. c. 517 pp. 

• Fom,shell, G,;2002. Rainbow trQut- ch,dlenge;!> ~nd solutions. Rev,. ltt:fisherles. 
science 10 (3&4): 545-557. 

• Wedemeyer, G, A, 199.Ei. Physiology of tishio intensive c1,1ltllre systems. 
Chapman & Hail, 231 pp. 

• West11rs, H. 2.0Ol. Production. Pag11s 31-89 In; G.A. Wedemeyer, 11ditor. Fi.sh 
Hatchery Managem.ent, second·edtt!on. Am.eritah Fisheries.S.ociety, 8ethesda, 
MO. 

E. Prevl11us e>1pert testimony 

Wyoming Trout Ranch vs. Ml!ler, Fifth JtJdicia,1 District, CQdy, WY2QQJl Ci\!il Action No, 
24863. 

II. Opinions teljuestedt 

I have been .asked tQ render opinions in this. matter cmthe·tollowing issu.es:. 

A, ts Ran gen u$lng the ava11able water at its aesearch Facility to raise fish an.d 
CQn<;luctresearch-1' 

ij. Cou'I~ Rang11n r.aise more fish and/or conduct more re.search if more water was 
.available? 

Ill. summary of Opinions 

Rangen is using all of the avalla.bte flow o.twater currently going to the Resean::h 
Hatchery to raise fish and conduct research. 

There is no doubt that Ra.ngen could utilize more water at the Research Hatchery. With 
the exception of three rowsof3 each 8)( 80X3 ft. raceways and 3, i80X 16XS ft. raceways 
receiving a total waterflow.of 15 .CFS (cqblc feet per second.) and in which fish are currently 
being rean;d, there is insufficient water flow to raise a.dditlonal fish. All 20 of the smaH 3.5 X 
lOOX 2ft. ra1reways, 21 of 30, 8 X.80X3 ft. large producfio.n raceways(figure l) and .6 ofthe 9, 
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16)( 1/!0 X 3 ft (CTR) raceways are empty due to ins:uJficientwaterflowto the Resean:h, 
H;itchery fqr fish rearing, 

Plgure 1. shows two rows ofl! raceways emJitV due to.insuffident water flow to 
raise more fish. Note demand feeder {arrow), Currently 27 raceways are empty, 
Photo taken 10/3/12 

1.v, 8:ackgro1md 

A, Use ofw11t.er at the Rese;3rch facility 

Ran gen uses the w;;iter In its facility to raise.fish. Rllngen proc{uq,s fish for sate and tn. 
order to eonduct.tesearch. 

i) Research, 

In 1963 the Rangen Research Hatcher.'/ was built. Based .on an abundant watl!t supply of 
excellent quality it was d(!sfgned to raise.fish under typical production conditions simU;ir to 
those of other "hatcheries in the area. This allowed replicate testing of different feeds and feed 
ingredients under typical pond loadings as we.II as water reused down through a series of ponds 
similar tot.hose used at·other hatcheries. Rang.en was 1:me ofthe first sources of reliable trout 
and salmon feeds and remains one of the most extensive manufacturers of nutritionally 
effective aquaculture feeds., 

Design' of the Research Hatchery allows slde by side testing Qf different diets. CoQts of 
fish feed .have risen dr.imatically in the past 3-4 yellrs based on the 1.imited quantity and high - ' . . . . 

cost of fish meals and some other key ingredients:. Since Rangen is one of the major producers 
of fish. feeds it is in their best interest to tontinuallytest new ingredients that may be 

4 



replacements for fish miial and other costly ingredients as they become available. ihe design 
of the Research Hatth.ery allows replicate, test11'.\g in both smalt & largl! ponds which improves 
the reliability of the da.ta coflected, l'eecflests can also be done in first, second and third use. 
water to det.errnlne howweJI they perform under each condi.tion. Sihi:e Rangen is in the 
b1,1siness to sell feE!d; the Research Hatchery plays i3n important rol& prod.ucing quality feeds at 
reasonable. costs. 

Ii) Sall! 

currently taifibow trout being raised atRangen Research Hatchery ate those being 
raised under contract for Idaho PowE!r Company for planting.in American Falls & Strike 
Resgrvoirs <1od the; rnld-Sn<1kg river, Thf, is d1,1e to. a mtJch .better price per pound th,m .that paid 
for processed fish by processors in the area, .. However, the contract does require that fish. are· 
raised aUowe.r fishJoadings ([bs/gpm water flow} and fish densities (lbsfft3 of space}. Any 
excess fish are sold to a processor. Lack of sufficient water flow to the Research Hatchery 
prevents production of large nu.mbers offish for processors in the. area, There is ample 
rn,;:eway space sltJ;ing empty, but fnsµfflcignt water flows to fhe hatcheryto rl!ise additJom1I 
fish. 

B, Res.earth flaGIUtit\! 

Rangen ratses trout in four areas of the res!!atch facility; 

I) Sreenhouse/early rearit;ghat«:hery 

Egg intubation. ro.om: withln the hatch house are tocaf.Eld 12 upwelli(lg incubators for 
hatching gyed 0eggs. The i.m;:ubators have a total ef;!f;! c.ipacity of 300,000ef;!f;!S. Water flow to 
each incubator is initially 8.5 gallons per minute (gpmJ just prior to hatchiligi then increased to 
10 gallons per minute. 

Eggs1 eyed eggs are pun::ha~ed frorn. broo.dstoc;I< hatcheries and ar!! avaHal:!le all year 
round. Hlstorically, approximatelyl,100,000 were purchased each vear ln batches of 300,000, 
7 times ea.ah yearapproxlrnateJy 52.days apll.rt, However, these shipments depend llpou 
ayaJtable water fl9Wli through-otJt the. year 

Because of the extreOTely lowwater flows orderinf,l of 12!i,QOO eggs occyrstwice a year 
and 60,ooo once a year, alf for Idaho Power cornpany (depends on disease etc,), Due to the 
difficulty of getting .trout eggs it is necessary to 9rder eggs one to two years in advance of 
purchase. 

Fry stage: when button up fry are, ready to commence feeding they are placed in the 
fiberglass tanks and are fed by hand for the first 2·3 days. They are then fed by automatic 
feeders atthti head of the reartng troqghs. 



There are 12 fiberglass rearlng, troughs located within the Mtth house for early rearing 
of fry to flngerllngs, stag)!. Each is 16' long, 2' wide and 1' deep and has a carryihg capactw of 
25,000 flngerlings and a total weJght of 17? lbs (14,3/lb, (@2.5 inch11s). Water flow to e,1ch 
trough is 30 g!Jm. 

ii) Srn,all Raceways 

Fingerlfngs are rntJved to outside concrete nursery ponds at i!.5 to 3,:0 inthes in 1eng1:b 
where they cire held for 2.5 to 3.5 months. Currently, the nursery ponds are not being u,sed due 
to, insufffdent water flow. Maxirnu rn capacity of ea,ch nursery p,ond is 30,000 fish we,ghirlg 1100 
pounds. 

ill) larg411, Ra(eWlilYS 

Production fish: There are 30, 8 X 80 X 3ft,. wide con'Cl"ete rearin!! ponds, Thi:! ponds are 
arnmged in 10 rows with 3 raceways in each .row. Water flows through the series of 3 ponds. In 
each row, rn1xesandthen flows lnto.the16.fOot wide rnarketponds below. Currentlyonty9 of 
tl:te '.:10 ponds are in use due lo lowwateri'lows . 

. Fish t'rorn the nursery ponds 11re rnovf!ld to the prodgction ponds when th11¥ .are !> hwhes 
In .fehgtn (12/lb) and are held' in the S ft. Wide tearing raceways· for 3 .to 4months, They are 
then split into the other pond~ of the same ~.i.ite as they .outgrow their ponds. Tofad. i;apacify of 
the produ<;tlon pon~s varies depem:!ing on availabllity of water. They are then moved below to 
the nin.e, 16 X 180 X 3 ft. Wid.e market ponds (CTR ponds) at 9 to 10 inches in length (3/lb) or 
I.irger. Each series of3 pond~ receives from 4,5.00 gpm water flow(10 CFS) to 6500 gpm (1;5 
<;:F$l or more depending on avaHability. 

Iv) CTR Racewavs 

TherE! ate 4. rows .of CTR Raceways, .ilso arranged In a series of3 rm:eways in eath row. 
One oftbese rows .of ponds ls. used attlme of deaning fon:ollecticm of waste material. from all 
the oth11r rnceways. where fish are lleing raised. 

Marketfish lire graded e.very 2 to 3 weeks and 11 to 13 inch (@1.2/fbJ fish are .sh.lJ)ped 
to market. Fish are in the market pondsfor2.to3rnonfhs before being processed. Total 
capacity of the market ponds is normally ;zs,ooo fish and 141000 pound,. With an increased flow 
and pristine water, JJrodUction would increase considerably; 

\/. Factors i!ffecting .ibility to grow fish 

A. carrying capacity 

carrying capadty is the animal load a system can support. Carrying car;iac:ity can be 
expressed a.s maximum allowable weight offish per unit of flow (loading), or maximum 
anowable weight offish lier unit of space {density), (P\peretal.198t), 



Capacity rs dependent on water flow, volum.e, exchange rat~, temperature, oxyger1 
content, pH, size .and species of fish bi.ing re.ar!cid a~ well as tl're accumviation ofmetabolk 
prod!Jcts,.pJimarily ammonia .. Thi. oxygen supply must be.suffftient to maintain normal growth. 
Oxygen consomptiO'n varies With waterternperatare and with fish spedes, site and activity 
(Piper et al, 1983). W.11ter quality and quantity determine the carrying capacity .11nd prQctuctfon 
of flow- through systems. The. incoming water supplies oxygen and washes away toxic 
metabolk wastes. Lo.11ding rate {lbs of .fish/gallonfminuteflow)ls a mpr:e aq:;urate and practical 
tndicator of th!!O c<1rrying 1;ap<1city of the system than density !lbs of fish/f'ta• of spac!l'), Loading 
rate depends oh water flow rate, watet exchange rate, temperature,. oxygen content, metabolic 
product a.ccumulation and the size and spe(;ies offish being.culb.ired •. O.ensity refers. tothe 
reh,tionship offi.sh weight ;md size to water volume and the spatial relationship of one fish with 
another (Piper, et al.19.82}. in most situations, loading becomes limiting before denslty. A 
common misperception ls that poor performance, as i.nd.i13ated by redMctions of growth, pqor 
feed conversion ratios, anct dlsease problems, ls due to high .denslt\es, when in fact, the 
problem is usually relate.d to 1nsuffidentflow to sustain the .biomass. (tornshell, 20tl2). 

Usually, the first. limiting factor in aquaculture prodoction .systems i:S oxygen and:this is 
true for rainllowtrout in racew,:1vs and ponds. ltts recommended to ~eep minimum c;lissolveci 
oxygen· levels above 5.0: ppm and icfeallv lit 7.0 ppm a.nd above. 

The second ltrriiting factor lsamrnoh.la, Ammonia Is am.etabolic excre.tory product 
assoc.iated wlth catabolism of protein {amino .11clds). When ammonia• is dis;olved in w;iter, an 
equil;bdum is established between ammonia and ammonium ions: NH3 + H20 = NH4+ + OH-. 
As pH and watedemperature. in(;rease, the proportilln o{ union.ize.d,arnmonia {toxtcgaseous 
portion l increa.ses. Fortunately, tJnioni~e<:I' amrrn,nla r<1rely appro<11;hes to.Xie levels in flow-
through systems. (Fomshell,. (2.do:t) · 

13. NPDES 

ttean Water Act lte(lutrements for WasteWllter Treatment. 

The l972 Amendments:to the Fed.era! Wate.r Pollution Co.ntrol Act (Public Law 92-Sl10), 
known as the Clean Water Act. (CWA), established. the foundation for wastewater discharge 
controlin this country. The CWA's primary obJective is to. "restore and maintain the chemical, 
physical and biotog!cal integrit'(I of the nat\on's waters." 

Aquaculture is the culthtating of freshwater fish, such as.s<1lmon and trout, under 
controlled· cond!t!ons for commercial, cooservation, ang recreation uses. Aquaculture 
operations In Idaho are. rega(ated by the National Pollutant blschargeElimination System 
(NPDES), .a permitting svstem for wastewater discharges under the federal cie,m Water Ad. 
NPDES permits st)t limits on the types and amounts of pollutants that indastries and 
munidpalitles can release into the nation's waterways. The water (l.ualitystandards consist of 
clesignated uses, and an•antidegradatiorr statement .. NPDES Permit lim1ts are co.nsist.ent. wrth 
State Water Quality Standards. 



In Idaho, the NPOES permitting program is administered by EPA. EPA has issued. a 
g1merc1J r-IPDE.S permitfqr <!qµacufturefaqlJlties: andassotlafec;I fish proqessh1g facilities in ldaho, 
The permit. authorizes disqharges from facilities engaged in i;be growing, contalning; or holding 
of fish In ponds, racewavs, and other similar structures. The hatcheries and fish farms permitted 
unde.r the Idaho general permit im;Jµde ;;tate, federal, tnba(, and private facllities. There are 
approximatelv 115 permitted oi:reratiOhs in Idaho, nearly 70¾ of which operate in the.Magic 
Valley, discharging to the Snake Rive.r or its tributaries. 

To be covered under the general permit, a facility must develop a best management 
practices plan as outlined in the Idaho Waste Management t;ufdellnes for Aquaculture 
Operations and submit a permit appli.cation to EPA, 

C. Water quality 

Water quality is the term used to describl'l the chemical, blologlcal and phvslcal 
characteristic, of water. Water being used <1tthe .R.esE(arch Hatcheryisofexcellent quality 
havingeptfmum temperature for growth ohainbowtroutOfS!i-60°F, a pH of7.S~R1 & 
hardness ofUO ppm as calch.1m carbonate and, is' saturated wlth dissolved oxygen. These 
parameters are typical for most ohhe hatcheries alongthe Northern .rim ohheSnake .River in 
the Th.ousand Springs area .. Along With the large volume of Water these llttributes provide. the 
optimum environmental conditions for maximal rainbow trout production using flow•through 
fish culture management. 

Rainbow trout are generally .farmed in flow-through systems 111 Which water ls used 
d.own through a series of raceways perhaps as many as 4 or 5 times. Water quality suitable for 
intensive rainbow trout husbandry is dimini~hed with e.ii!ch vse ofwat.er resulting in the need to 
reduce loading of raceways due primarily to the consumption of oxygen and production of 
ammonia, f'low-through aquaculture using. racewavs is characterized b.V a linear water flow 
from one raceway to the next in whlch al/ elements ¢ the water m.ove with the same horizontal 
velocitv, lf sufficient drop iti elevation is available, there fs.some degree of dissolved Okygen. 
replenishment due to the agitation oceurringbetween raceways. Hewever, due to 'the small 
amount of drop fo elevation at the Rangen Research Hatchery there Is llttfeto no replenishment 
of.oxygen between the series of raceways uslng,the same water flow. 

Intensive trout farming requires more strict water quality conditions than thattequired 
for extensive aquaculture such as rearing in large ponds wjth little water flow .. Thus, 
comrnertial trout farms usually raise a single species of fish such as rainbowtrout at far greater 
densittes than would occur in their natural babitat; 

O. Stress 

Fish in intensive aquaculture lire often exposed to adve.rse conditions such as handling, 
crowding, grading, excesshte densities, .and a deelin.e 1n water quality associated with high 
density rearing. These stresso.rs often result in decreased Qxygen content and increased 
ammonia .conqentrationsln rearingwaters, This ls, especially tru!l when .exposed to a 
combination of stressors at the same time. 
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Sub- acute and ch tonic stress. Offen results tn reduced growth antf predispoi;es ffsh to 
infectious diseases ifsignlfJcant pathogens are present in the water source. in additlon, 
strfi!ssed fish off11n hav11 poor f1111d utilization and thus increased· feed conilerslons resulting. in 
poor perfcmnance and profitabi.lity:. 

ll'l<;reased us11 of watexthro.ugh a seri.es of ponds. results Irr ii decres1se in water quality 
due to oxyge,n consumption,1nd ammo11la e11cretion,ar.weff asan l11crease fn susp!!;nd!i!d fecal 
rnaterial,. and uneaten feed and othet particulate rnaterfal. 

Stress, and dis11ase: 

Efforts of the fish farmer to prevent mortality offish from diseases and the use of drugs 
and cMmJc.als.fot thei.r treatment. i:.m btt1 very cosdy. l'ish d.iseas!i!.s inevital:>ly oc;ciir in intensiv1a1 
aquaculture operations; however risk can be mlnfrnited by taking proper precautions such as 
purchasirrg. dfsease fri!e eggs, hatching eggs irr i:JJseas.e free water, use of proper pond'loadings, 
vaccination programs, and maintailling s,mitary con.ditionswithjn the hatchery as well a,s 
outside raceways. 

The mostcornrnon diseases found at the Ran gen facility are bacterial gill ells.ease, and 
bacterlal told water dfsea·se. 11.n occasional:outbreak of Infectious Hematopoietii:; virus, diseas!i! 
occurs,.butisnot a major problem as it has been in past years. 

VI. Opinions 

A. Rangen ls using all o.f the currently ililailable water. 

I Visited the Research Hatchery on two different occasions. Rangen was usirrg all of the 
water available at those times in a.reasonable manner to: raise fish. Rangen was notwasting 
water. Tha following describes ongofrrg rearitlg at the time of my ilisit. 

Rangan Research Canter & hatth house (intubation & early rearing): There was no 
watedlowingintp this building for batchin~ early reaJing-0r research.projects. Due to 
ins1.1fficient watedlow the water w<1s being.1.1sed in other areas pf the facility beca1.1sE;! with 
limited flows there was no ability to put another crop offish thro:ugh the facility. 

Small Raceways: All 20 racewavs were .empty. Due to. insufficient water flow the water 
was being usetl in other areas o.f the facility because with limited flows there was no ability to 
put an9.thercrop offish through the facility. 

Large Raceways~ There are 10 rows of 8 X80 l(3 ff raceways, 3 tn each row. Of these 
only .3 rows were. receiving water, e.:ich pond/raceway was receiv:ing :!.8 CFS water flow. 
Maximum load in ea.ch ofthe.se vvas app,oxlmately l0-12,000 fish averaging 5 fish/lb. Normal 
flow.at maxim.urn loading when sufficient water: is available is 5,5 CFS, Thus, there were 21 
empty raceways because of insufficient water flow to rai.se more fish, 



CTR.Raceways: There are 1:t cortcrete rearing ponds (18Q X 16X 3 fttwith 3 raceways 
having 3 ponds in a .series. The center rQW is being used as a settling are;i for spUd· waste frQm 
rearing ponifa dvring cfe;inJng. Only .one of these ponds, two raceways was being used for.fish 
tearirtg at this time sTrtce there WllS rtotertough water to raise more. fish. Waferflow into the 
pont1 was 1(1'8 C.FS. Since water has been ysed three times down J:hrougb the seriesinJhe large 
raceways above, oxygen content In outftowrng Water is less than that of saturation reducing the 
pounds of fish that could be raised had oxygen content been saturated. FiSh are harvested 
from th!ls:e ponds at times of plan~ing when they are app.rpximat!!ly Q,.9 fish/fl'>. 

I visited the hatchery on two occ;asions this past summer/fall. A diagr<1m showing facilify 
usage .is attached hereto as i:xhiblt 4. In both instances it was dearly evident that there was 
insuffi.;ient water flow at the. fatilfty'to conduct research testiog, egg hat~hing, or early fry 
rearing. All available w.iter: was being usi;d in 9 ofthe !10 outslde 8 X 80 foot racewaysto me.et 
corttract needs with Idaho Powet, The remaining 21 raceways were empty as were the ZO 
concrete nursery' ponds, a'gain duetQ insufficient water flow:, Due to lowwatedlows eggs .are 
now only purchased 3 tll!les a year, whereas ln the j:)astthey were purchased every other 
month to•allow centinuous cropping offish. 

S., Rangen could raise more fish and/or conduct more r.esearch at the research facility if 
rn.ore 1111.iterwas ava.ilabl,e. 

The primary factor limiting .the carrying capacity oft he Range.n Facility is the avallabllity 
of water. AU other factors being equal, eachrelatrve increase 'in the flowofwater would allow 
Rangen to raisec mor!! fish at thi.s facility., The following table summariZ!!S my ca.lculations ofthe 
fish that could be raised at Various flows iii ordeMo Ulustrate this tot'lduslon .. The calculations 
were made using an unpublished spreadshe·et prQgram fot estimating the carrying c;;apadti,i.of 
salmon.ids in hatcheries based.on rate ofoxygenconsumption, Jevel Qf crowding and..feeding 
rate. Carryingc:apadty is tbe animal load a system can support .. 'rhe program was developed 
by Mr. Joe. Banks, ~lshery Research Biologist, U.S •. Fish & Wildlife {Retired). Determining the 
carrying capacity as related to oxygen in the water is .based on the Cannaday ;md Piper Flow 
lhdex table in the book, Fish Hatchery Management on page.69 {Ptper, et aL 1983, 2''11 prirtting). 
See also pages 63.-74, The par~meters used for th.e calculations are detailed on attached Exhi.bit 
3. 

These calculations are conservative estimates of pounds of production at.the Researth' 
Hatchery based upon water flows of 15 (current), 35,. 55 & 75 CFS for the greenhouse/hatch 
house, small r.,ceways, large raceways, and CTR rac;eways, Size offish ls average size at time of 
harvest from the small, large & CTR raceways. 
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~e_h~OUJlt/t:ta,tfhOU!e 
Sm.ill !t;ti:~1.Vijy:$ {'20Jot31l 
targe:~~Wavi {30 f0111:I) 
O'R Rawwa'fs.(9 tut-all 
10.~t 

?5re~t1hause/Hatch0:use:1. 
Sllfilli" ~te:Y.,<!'.Y1~ 

Ulrge j\atieWa'f.s1 

CTRR~wayl 
Totals_ 

Flow I nJJ~(O,S for IPj: fish an<j.,P fo.r ilnidu,tlon f~h)_ 
t;i;itmnt/i$d$ 35 CFS s:scFS· 1s::c-fS 

~Pfy Empty. rmpty £mp_t-( 
Seittlul'lit POfilidt St!et!otls- f'llUttdS" 'Sta1¢fl! , .. Po1.1pd$: ·St!ttiims t'tiui\ds' 

ltl "'"' 0 WIil 0 ,..,., 0 19760 
n 58$ • - 0 11¾~~ 0 239530 
& 9Mua J i• • -:s,m 0 *4~~- iillf½ited fmJ~tO'. 

37 tij!,413 12 4~ 0 596.154- 0 OOllU 

oeo,ay I ndw< (li.:l!or iRC fish aod 1.0 for producdon flshj 
Current/~ as.CFS SSCF-S- 1S'CFS 

..., ,.,,. 36799 ''""' 115S!j9 1.~~i;; 3_@;1j!U -2656'3 7198$ 10-1'lila:!!I llil!ll!lil' 
3~144 !Jf:.1341 ,~ 1~8'16®-

:. At-'151.:fs:, only tmoug1Y,em:tn~pate (&re.erihUl.lse- cxperi!!\ental'tariks and halchfurose-t~!is) fur-time- peftod ofSl:!j)i_errt_bf!'r_ct!raugl_f 
Eeb_fl,lai'y. Mill'9'1 thl'QugJrAtlgusttki"tes'.noi:il!l9W--U.-~e:'of b!iJH.i'!/:ld·1h!!'.}tl'lilJt J:acil:~i!Y$. ilt_the fflin_e.rime_ tit 1SJ:{$,. Attb"e.hlg!\i!rflov.ts,- ti$ 
e,tttre fe.s_e11ft!i ~ui!l'iifl:8-!gtt,e!'IMU!;eilndJiatd1hous~1 and .srrn:d! r.llaf~ ~-tt be umr~_tt_att1n;_s11~tlt1t1n~i'.l)Ughqu1-the:year. 
1 At:3$..d~ t:irifv iftl®gh'{earil'ii S:µlmr(1QSm.1iQ!1$tf orld~d Pow¥t-iji'ir:rt: d!flaj_fy'll'!dex cf o.t, A.t;Uie:_h1ghet llh\i,i_,, thl'!<ft!_M,iJl'Ui-lR ri!-~iil'it 
spac£1' tiosedJornif i:ars be11set1-:Ul di!.n$l:ty"i11ite» of1tf · 
1 ,wl5 d~ .t1n_iy·e:i:10\foh·M!TI/gs~ (9/atlfo.n$) fnr \d:$_d_~~r ftsh ~,d.y_lndut af-9,a; N ~_.tfs,. a:n,~1.t!wiiil"lH\H:t(nns rnn 
bn-used wtlliattita! of U-~~ons-for ldiiho Pi:lwer.ffs~md 9:sections at-de:i~tty t4dex.of-t;ofor produclfon f_isfu. At $cki enough £µate. 
lo r~rJilaha·Po.Wer fj.!lft {U.$1:J'.tlp:h"s:) llitti:p_i1iductlon fi~h (remaini!iB,18St!ct!ao$) Utlttzlil!ftfu! ~ntii'ti l;,ltu:k.Qfr-O"ci!wliy~ At 75 ~. :s tm:-at 
_of12Sft;tl:OO&cf PrfowerfJsh, 15 s_ru:tfo~fo~ P1'Sfd¥_ct!~, f/sh; !)tif, 1~l_g~(~ ~~l to f~Wl?yftr:s! it~E_'i'/ate:f"t?t\i_e_ ~-bf ~f qr ~;gl!,lg.,. 
~ Acl&ds, on!y,\:!_\'!~Oill'I tm:11'.lntl.S.P~i:e. fot'.l ~i;tl@nf ~er:fish _<!rtd_2 $!!:~ns of pt,:t<IJ1i;t,tQ1;1;fiih; Atp.&'ds-,,ati_ addl.tfor,'iil 3 ffl.ciiQ11S, 
om be' Us"nd with th~ total lfjjj:'ci;fol')s~aJla&le for C1msltv index l.tlre•ifnlJ, At l!S"t(i:, !ht CT~ tatewa%att!- not· nt'W.clmt J Of f1i!lh Q i:!o""tr 
fish Whid1 wm be.rl!ated eltclif stvi:ily- In tliri.'Jarge't"ate!W.iVs, J1.tSS:.i!fld 7s.at{t\,e--total 9 sCctlcris. GI.fl be ·used .it.tle!isitY:1r1de1t of 1-J1 tor 
P!tidt1dlon:flth~-

r>repared and Submitted by Charlie Ee Smith 
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