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INI'OOroc~oo

~ta were llectro during the 1988 fiel.d season to comuct instream flow
analyses for a t of the wirn River locatei near DJOOis, Wyoming. '!he studies
were designed provide the basis for detentdning instream fla1J5 whim would
naintain or imp e the existing fishery in the section of the wirn River that passes
tl1roUgh the ~ ~ am Fish ~rb1e1t ~lic Fishing EaseIrents east of DJOOis.

~[S

studyJ.rea

'!he Wim~ ver is considerOO a Class 2 sitreaIn by the WyClning Gan'e am Fish
~parbrent ( ). stream classifications ttLroughoot Wyomirq rarXJe frcau Class 1
(highest rating to Class 5 (lawest rating). Class 2 streams are generally
considerOO ~ t trout fisheries on a stcLtewide basis. Less than 6% of all
streams in the te are Class 2 streams .

'!he wirrl Ri er contains populations of rainbc1..l, brC1.om am Snake River cut~tllroat
trout, as well incidental brook trout am YellC1toJStone cuttllroat trout. 'n1le stream
is Cl1rrentl Y goo umer the basic yield (X)ncept for rainbc1..l am brC1.om troult.
Rainbc1..l am b trout spawniD:J is limitOO j.n this section of the wirrl River';
tributaries su as the Jakey's Fork probably contribute nnst of the natural
rec:rui~t to 's section of the stream (K. connell, ~FD, personal connmmi.cation).
Firf:}erlirf:} am td1able rainbc1..l trout are Cllrrently stocke:i in this section by ~FD
to SUWlene1t e natural reprcxiuction. No brC1.om trout are stocke:i in this ~t .
'!he study it of the Wirrl River is contaj.ne:i within two public fishing ea~ts
fXlrcl1ased by th ~ tl1at are separatOO by awroximatel y 1/4 mile of pri vate~ lam.
'!he entire is acx::essible to the publj.c by floatirf:} or at either of thle two
public fishing cx::ess areas. Pe:::ause this section of the wirrl River Sl1I¥:x:>rts: an
important tralt fishery am has public aa:ess:, this ~t was identifioo as: a
critical ream or instream fICIN recoI~tj.ons.
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I:S.ta Collection

All of the ield data use:} in this study were collectOO fran a 463 foot Lorq
study site loca within a ~ pJblic fishing eaSeIOOnt in tile northeast quarter of
Section 25, 'p 41 North, Range 106 West. 'nUs site was locatOO awroxim3.tely
6.5 miles east 0 I)Jbois (Figure 1). 'nUs site contained a CX:Inbination of poo:l arrl
riffle habitat t it" t:ro.lt that was representative of t:ro.lt habitat features fOOJOO
tl1roUgha.lt the readl. Results arrl reca~tions were awlia:i to a po:ttion
of the stream .fran tile salth bourrlar~ of the NWl/4 NE1/4 of Section !5,
TC1t\rnship 40 No ,Range 105 West Uf,Stream to "the west bourrlaJ:.y of the SWlI 4 NJ~11 4
Section 23, 'p 41 North, Range 106 West. 'nUs is a distance of approximiltely
5. 5 stream miles

In aCX:xJ with the 1986 Instream Fla.l 181islation, the goal of this s1:l.;¥j;y
was to detennine instream fla./S necessary to m3.intain or improve the existirq 1:IO.lt
fishery in the e SeJIrent of the wim River. '!he ~ific objectives of lliLs
study were to 0 i11Stream fla./S neces-sa:ry to 1) naintain or improve hydJ:'aulic

characteristics t all tines of year that are :il11PQrtant for survival of trout, fish
passage am aqua ic insect prcx:iuction am, 2 ) ]raintain or improve adult trout
prcx:iuction duro the late SUImrer nX)nths. 'lWo habitat nroels were usOO to makE~ these
dete:rminations .

Mcxlels

A Habitat Re ion nethcxi (Nehring 1979; jUmear arrl Corrier 1984) was ~ to
identify ana' flC1l1. A naintenance fl(M is defined as a cx>ntinuous flcM that
is ~oo to na' in minimum hydraulic criter:La at riffle areas III a stream SE~t.
'Ihese criteria inftX)rtant at all ti1res of YE~ to naintain passage between
different habita types for all life stages of tro.lt. '!hese criteria are also
inftX)rtant for na' ining survival rates of fi~;h arrl aquatic nacroinvertebra~;
during the w' that awroxinate rates ~,oo urrler natural stream flC1l1
corxtitions. IB: f:rom single transects place:i across three riffles within the study
area were analyz with the IR;-l CCI1p1ter P~JraIn (Milhous 1978). FlC1l1 data \\rere
collectOO at different flC1l1 levels (TablE~ 1). '!he naintenance flC1l1 is
identifioo as disd1a:rge at whim two of thE~ three criteria in Table 2 are net for
all riffles in study area.

Table ~. I:E.tes ani disd1a:t'ges when jLnstream fla./ data we-Ie collectec:L.

I r:a.te DiscJ:1arqe( cis)

06-22-88
07-18-88
09-05-88

800
301
165
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Map of study area on the Win~ River.
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Table 2. Hydrau:l.ic criteria usOO to obtain ani instream flC1tl recanr~tion usirq the
Habitat Retention nethoo.

0 Criteria

Avera ~ (ft) Tq> widt.hl x 0.01
AVi Velcx:ity (ft per ~) 1.00
Wette:i Perineter (percent) 60

1 -At I average daily flaN
2 -~rOO to wettOO perineter at bank full c:x>rrli tions

'!he Habitat QJality Irrlex (HQI) developed by the WyomiD:J Gane am Fish
~rtJtent (B' am E~ 1979) was usOO to estinate potential d1anges in trout
starrljj"(;J crq:s a ~e of late surmrer floW' corditions. '!his nmel inCXJ:rp:>rates
seven attributes that address chemical, P1ysical am biolCXJical CCITIIX:>nents of 1trout
habitat. Resul are expressei in habitat units (HU). One HU is definOO as tJ:le
ana.mt of habita quality which will ~rt one poun:i of trout. Analyses OOb~inOO
fran this ~thOO awly to the tin'e of year that gOVe1:nS trout prcxiuction. On 1t:he
wirrl River this in'e pericxi is between July 1 am September 30.

By n'easur' habitat attributes at various flay events as if associated hiiliitat
features were ical of late SUImrer flay comitions, HU estinates can 00 nBde for a
rarqe of theoret cal SUImrer flaolS. Habitat attributes on the wirn River were
~surOO on the dates am flay levels that data were collected for the Ha})itat
Retention noiel Table 1). To ootter define the potential impact of other lab~
SUImrer flay lev; s on trout praiuction, ~ attributes were derived nBtilematic::ally
or OOtained fran existing gage data. Gage data were obtained from aU. S .GeolcXJical
SUrvey gage loca on the wirn River ~tream fran tile to..ln of DJOOis for the pericxi
1946 to 1987. A ~ion equation was developed to relate tile disd1a:r'ges at tile
U.S.G.S. gage wi disd1a:r'ges IooaSUred at tile study site.

Results f the Habitat Retention nmel were usOO to identify a flail fran
October 1 to 31 whim would ~t the objective of naintaining trout surv:ival
am passage am quatic insect survival. '!his flail will also naintain any exi::;ting
brcJlln trout spa .that nay cxxur during this pericxi. Although rainoo..l trou't
spawnin:] is very limitai in this section of th.e wirrl River, the naintenance fll:1ll will
also naintain existing level of rainoo..l traIt spawnin:] between April 1 am June30.

Resul ts f~ the HQI ~el were usOO to identify tile flOil neerled to m.intain
existing levels cj>f tro.lt prcrluction between July 1 am Septelnber 30.

RESULTS

Results f the Habitat Retention nmel sha.led that tile hydraulic criteria in
Table 2 are ~t t flCJIJS of 39.4, 59.0 arrl 102 cfs for riffles 1, 2, arrl 3,
respectively ( Ie 3). 'fue naintenance flUtl derivoo fran this ~tilod is definro as
tile flUtl at whi two of tile three hydraulic c:riteria are ~t for all riffles in tile
study site whim in this case is 102 cfs.
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Table 3. SiIll1l t~ hydraulic criteria for three riffles on the wirrl River.
daily flOli = 223 cfs. Bank full disd1a:rge = 1443 cfs.

;~verage

Riffle 1
-~ --i~ :=~erage Average WettOO

~ Velocity Perilteter Disd1aI'ge
ft ft sec (it) (cfs)

.41
05
90
60
41
37
23

941
70
63

5.
4.
3.
3.
2.
2.
2.
1.
1.
1.

121.4
118.1

98.4

88.3172.9
70.8
67.5
54.6
51.6
50.7

1443.0
1053.7

692.6
424.4
248.8
223.0
167.0
72.0239.4
33.0

Riffle :2

12
96
74
52

301
10

08
70
54
39

4.39
4.02
3.52
3.07
2.68
1.96
1.89
1.35

1.1811.00

155.1
154.2
152.0
149.3
145.7
111.0
110.1

100.8193.1
64.1

1443.0
1210.9
926.2
692.7
504.5
236.3
223.0

94.8259.0
25.8

Riffle :3

.68
.35

.14

.93

.74

.78

.76

.53

.381

.81

3.89
3.33
2.99
2.68
2.13
1.61

1.551
1.00
0.71
0.15

138.8
137.0
134.5
131.9

110.91
83.3
81.6
65.4
56.4
33.5

1443.0
1067.4

856.7
679.4
410.1
237.4

223.02101.9
54.9
4.6

1 -~iIm.m1 hydraulic criteria net
2 -D~sd1arge at whim 2 of 3 hydrclulic criteria are net
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Results f~ the HQI analyses (Figure 2) iIrlicate that urrler existirq late
surmrer corditi~, the stream presently suppolts approximately 63 HUs. Acx:x>rding to
the nroel, 63 HUs ~d be realizoo at a late surmrer flaN of 165 cfs. 'D1e current
fishery nanag~ objective is to naintain 01~ improve the existirq number of HUs,
am a disd1arge ~f 110 cfs is the Ininimlm1 flC1l;f that will accomplish this objective.
At late SUImrer flC1ft1S belaN 110 cfs, the nroel iIrlicates that rerluctions in the
present fishery d oa:lJr. 'Ihese rerluctions ~d largely be the result of laNer
critical ~icxi IaN am iocrease:l t~tures. ~ in stream flaN tram 165
cfs to 500 cfs d iocrease traIt HUs over Plresent cordi tions. 'Ihe nroel inlicates
that flC1ft1S above 500 cfs ~d result in large rerluctions in traIt HUs, as r..,oild
rerluctions in. e belaN 110 cfs (Figure 2).
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Figure 2. N1.~ of potential traIt habitat units at several late surmrer flaN levels
in ~ Wirrl River.

Basai on~.results fran the HQI analyse::;, an instream flC1N of 110 cfs i~;
recxmterrloo to .in or i1TIJ?rove existin::J le'/els of trout prcrluction between July 1
arrl September 3 0 .

rolClliSIQ)~S

Base:l on tlJ analyses am results contam~ in this report, the instream 1:1011
reccmIeJ"Dations ip Table 4 will IM.intain or improve the existing fishery of the wind
River. 'nlese S tions awly to a 5.5 m:L1e S831ieJ1t of the wirrl River ext:errling

fran the sa.1th of the NWl/4 NE1/4 of Section 5, TC1tmship 40 North, RarKJe 105

West ~tream to west 00Jma:ry of the SWl/4 NE1/4 of section 23, TC1tmship 41
North, Range 106 ~t.
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Table 4. Stnmna~ of instream flOll recaI~tions to naintain the existin;J t:rQ.It
fis1~ in tile wW River.

trine Instream F1C7AT
PeriooReconm-e rrlation ( cis) -

1021
1102
102

~1 to June 30
Jul 1 to SepteJnber 30

1 to Mard1 31
-

1 -easibility dete.1:Inirm by avaj.lability at the 50% ex~ence
eve! duriI'¥J the ~ifiErl tiIle ~icx:l

2 -naintain the existiI'¥J natw:-al fl~ up to the ~ifiErl
t
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