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INTRODUCTION

his report orovides a quantifisd asse

[£F)

sment of existing agquatis and

terrestrizl wildlife rescurces which may be impacted by development andfor

operaticn of a reservoir om the Middle Fork Powder River (Middle Fork) near
Kaycee, Wyoming. This report alsc defines the kind and extent of those impacts.
Where unavpidabie wildlife losses will occur, mitigation recommendafions are
prasented. Certain aspects 0f this project may directly or indirectly benefit

wildlife respources and recommendations are made whi

-t

k will enhance those resour-

¢
e

ces. This report does not provide an econeomic benefit analysis based on

recreational use of the facilities.
PROJECT DESCRIPTIOHN

The primary ceomponent of this project consists of 2 1,276 acre reservoir
containing 50,000 acre-feet on the Middle Fork at T43IN, ®83IW, 833. This reser-
voir will stere Middle Fork water for future industrial and agricultural uses.
Although firm industrial uses for dewveloped water have not presently been iden-
tified, design specifications call for conveying all industrial waters to the
industrial site{s) in & pipeline originating at the dam at & comnstaat rate of up
to 33.5 ¢fs throughout the yvear., Agricultural releases would be at least £9 cfs
from July 15 to September 1 and would be made directly inte the stream channel.

The proposed release schedule would result in a flow of a2bout 5 cfs immedisrcely
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Wvoming Water Development Jommission {(WDC), we zssuma that, until firm
industr will approximate
the exi the

reservoir has filled.
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e data were obtained from three sites on the Middie Fork

(Figure 1} in i9%84. Data for determining instream flow recommendztions and
stream fish habitat impacts were collected at T4ZN, RA3W, §3 (M1}, This study
site was typical of the stream habitat snd fish community structure of the

stream segment betwesn the proposed dam site and the river's ceonfluence with the

P

Red Fork. A study site located near the projected upstream limit of the reser-

L.da

volr at T42W, R84W, 812 (M3) was used to

[

alculate potential stream fish habitat

4]

=

losses which will oeccur when the river is flooded.

Additional fishery information for parts of the Middle Fork betweem Ml and
M3 was obtained f{rom investigations conducted in previous years by Wyoming Game
and Fish Departmeat {(WGF)} biologists. These datsz were collected mear the mouth

of Beaver Creeck {M2 in Figure 1).

Fishery data were obtained for twe sites on Beaver Creek. A fish population

estimate was done in 1984 at one study site located eon Beaver Creek {(BI) near
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Ingtream Flows

Fiows necessary for trout 1o be ro move into and through rifile asreas
in search of food, spawnlng areas, stc. and for ifrovr food production {aquatic
insecte) were determined using a computer model that simulated warious hydraulic
characteristics sver a range of fiows {Milhous 1978}, Data analvysis was bhased
on a2 method developed by the Colgrado Division of Wildiife (HWehring 1979) and
refined for use in Wyoming {Annear and Conder 1983}. This flow is referred to
as a2 maintenance flow meaning it is g flow necessary fo maintain a given trout
population at all times of the year ov when higher flows are not required o
aset other fish habitat requirements.

Service (USFWs) {
habitat dynamics

managed for rainb
habitat preferenc
mendations for sp
and fry during mi
marily to identif

bitat simulation model developed by the U.S. Fish and Wildlife
Bovee and Milhous 1%78) was used tc determine potential trout

over g range of flows at Hi. he

1,

ow trout after compietion of the project and as a result only

e data for rainbeo This model provided recom—

f

awning habitat {Ap ne) and habitar for adult, juvenile,

.
|

.

d to late summer to October}., This model was used pri-

provide adeguate amounts of useable area

Ft

The model is incapab

F=3
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providing more refined

a1

di

(a1

sessments relating to potential densities of fish at ferent

iy

various

model was caleculated using the Habitat
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the measured pop

£z

appropriate habitst for adult fish}

acre) normally approximates the number of HWU's in the stream, Discrepancies may

occur, however, for one or more of several reasons. These include such instan-
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where rare, unpredictable envirenmental evenis limit standing crop

. or where
angling mortalitvy is suppressing actual trout densities, Although it is usually
more accurate to messure babitat gquality for impact znalyses, scitual fish popu-

lation estimates may be substituted where HGI analyses are not availiable,

Maasuremenis over a range of flows were taken for the HRI at Ml to predict
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raenge of potential late summer releases. Data for HGL analy-
2is were alsoc collected at M3 to assess the number of HU's in this segment which

will be lost whem flooded by the reservair,

Habitat unit losses in Beaver Creek were determined by converting trout den-
sity {pounds per acre) to HU's. Habitat unit analyses at M4 were also based on

measured trout densities collected over aseveral years.

Reservolir Fishery Analysis

The Morphoedaphic Iadex (MEL) {(Ryder 1963) was used as anm estimator of pro-
ductivity for the propossd vesarveir enlargement. Hany variables affect the



by WGP {Facciani 1878) showed that the MEL could be applied to fluctuatimg

A minimum pool recommendation was based on depth requirements, morphological

2

configuration of the reservair basin

]

nd consultation with WGF area binloglists,

this reservoir, morphological changes in the streasm

channel below the dam will occur which could affect fishery resocurces and

was conducte
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Other data contained ia this report were obtained from the WGF Lakse and

£

Stream Inventory, previocus fis

her tudies, and communication with WGF area

et
(4]

i
feba

management [ishery biglogists stationed in the Department’s Buffaleo area office.
The WGF has establi

.shed management objectives for fisheries in this part of

the state which call for maintaining or increasing the sxisting supply and
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g opporcunity {Wyoming Game and Fish Department
19838). Where a given activity will reduce the guantit

we rvecommend that efforts be made fo replace that loss with an equal or greater

amount of that res
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In tion to £ishery information whish has been collecied by WGF near the
mouth of Beaver Ureek (M2} in past yeagrs, data were collected st two other sta-
tions in 1984, Station Ml was located approximately ifwo wmiles downstream of the
proposes veservolr and starion MZ was established about three miles upsireanm
from the mouth of Baaver Creek {Figure 1.

Gsme fish and nongame fish population densities were low alb Ml g 4J.
Bo fishery investigations have been conducted in this portion of the river in
recent times; bowever, the landowner notsd that trout have been seen and caught
here with regularity over at least the past ten vsars,

Table 4. Resuits of a fish population estimate for the Middle Fork Powder
Riwver at Ml on September 18, 1981,
Brown White Longnoge Mountain Flathead Longnose
Trout Sucker Suckar Sucker Chub Dace
Kumber captured i id 3 Humerous Numerous
Mean length {in}  8.00 9,35 §.43 4,95 6.3 -
Mean weight (lbs} 3.23 5.44 0.33 5.97 0.11 -

Densities of both game fish and nongame fish were considerably higher at 42
{Table 5). This density of trout is fairly tvypical of demsities found in other
good trout streams in this part of the state, which rank as some f the most
productive in Wvoming. Further evidence of the high productivity of this stream
segment is the fianding that the stream supports over 600 pounds per acre of non-
game fish in addition te the 126 pounds per acre of trout found here.

Table 5. Fish population estimates for the Middle Fork Powder River at M3 on
September 19, 1G84,

Brown Rainbow Longnos White Mountain

Trout Trout Sucker Sucker Sucker
Pounds per acre F3.4+7.2  532.7+2.2 520+48.0 89.1+2.2 2.0+, 28
Humber per mile 670+68 538+22 2,536+44 5530+11 4481+11
Mean lemgth {in) 1G.7+0.69 10.4+0G.66 13,7+6.72 13,4+0.45 6.5+0.50
Range {in} 5,9+17.9 6.1+14.0 - - -
Mean weight {ib} 0.47+0.09 0.42+0,07 4.87+G.1 0. B4+0.09 9.11+G,02




not conducted on this portion of the ¥Middle Fork soc the estimated deasity of

egtimates for the Middis Fork below the wouth of
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dam site were based onlvy on the average of the data in Table 4. The mean den-
¥ g

stream segment is 23.4 pounds/acre.

ie information regarding estimated trout densities
¥ River near the mouth of Beaver Creek.

Stream Segment Date of Study Trour Density
{ibs./acre’

Middie Ferk upstream from

Reaver Creek 1563-1065 18,9

Middle Fork upstream from

Beaver Creek 1955 29,1

¥Middle Fork downsiream from

Beaver Creek 1874 26.5

Middie Fork downstream from

RBeaver Creek 1355 1.0
Mean 23.4

“t

The Middie Fork segment referenced by M3 falls under resource category 2

Table 1) which calls for noc net leoss of in-kind habitat walue. The remainin

potentially impacted stream segments on the Middle Fork are rescurce category 3.

Instream fiow analyses were conducted only at the MI study site. Although
the fishery in Chis stream segment is presently quite limited, the water
released from the proposed reservoir wiil probably be better quality than in
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WRATY ons for the
River.

Time
Period
Jetober 1 to >33 >33
March 31
April 1 to 33-160 <100
June 30
July 1 e 33-130 75
September 30
a2 = Any flow within this range will provide adequate habitat Ffor rainbaw trout.

The preferred release schedule will minimize stream fishery losses caused by

the reservoir when it is filled.
Spawaing snd Incubation Requirements

Borth brown and rainbow frout will probably be present in the Middle Fork
below the proposed dam; however, the sitream will be managed primariily for rain-
bow troui. The spawning habltat simulation results plotted inm Figure I are for
rainbow trout omnly. Recommendations based on this information apply only fo the
time of year when thils species 1s spawning and eggs are ilncubating in stream
gravels, which is normally between April and the end of June,

These data show that raianbow trout spawning and incubation habitat is maxi-
mized at 100 cfs. Reducticms in flow result in relatively gradual habitat re-
ducticns tc 30 cfs. The model shows that small incremental reductiocns in flow

eiow 30 cfs result in relatively large reductions in spawning and incubation
habitat. To realize any successful spawning, fish must be able to reach
spawning sreags and thus reguire g flow of at least 33 cfsz for passage even
though spawning habitat may be present at lower flaow,

Spawnlog and incubation habitat is aisc lest at =z relatively gradusl rats
with increases in flow above 100 cfs, An inflection point in the habitat versus

Fm
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K, we would prefer that

relezases within the recommended range be less than 100 cfs

Adult, Juwsanile and Frv Habitat

Model results plotted in Figure 3 show that habitat for motile forms of
rainbow trout is maximized at 30 cfs. These data indicate little change in the

amount of useable arez at fiow reductions to 20 cfs. Flows lower than this

rq
-

esult im rapid habitai loss. Although this model shows nearly the same amount
of habitat at 20 cfs as at 35 cfs, it does net address the ability of fish to
move through riffle areas or the productivity of riffles in terms of aquatic
insects. In this instance, the wodel is detailing habitat dynamics in the
pocls and runs which dominate this river segmeat. To maintain a trout pepula-
tion in the stream and provide the minimum level of adeguate physical habib, we

L

recommend that £lows oot £all below 33 ¢

i
23
i
=3
oy
]
e
[

time from July 1 to September

39.

=
=
o
o
e
=)
[£H)
[
fmte
L
]
T
(a9
]
]
Ly
o
w
7]
)
]
o
T
s
¢
]
o
%]
=t
4 ,::
-
s
i
i"r
=2
ot
]
2]
I
13
M
[F4]
1t
2]
s
e
o]

ow zbove 30 cfs, higher
flows are nof usually as detrimental as the nodel indicates in late summar.

Temperature modeling has not been done Zor the Middle Fork, but ia




oL wWonp

AApmo YAl PRI 2UY UL ey 1o adURI B A94A0 TN0ET MoglTed

posodeid DUy WOL] WESATISUMAOD

A3 pug tapruesni fyynpe a0l IvIIqwRy mrsdnd v oo Guimols ITapow awligel] o rowandtg
{ sJ2) edauyosi(
097 G¥é 028 00z 08Y 09T 0F¥T 0BT 901 08 09 0¥ G2 0
3 H 8 3 % ] R £ 4 3 | £
0071
~ 08
o
o
foes
=
@ f
o o
(=Y Pres
5

i
&

T 1o

1231q8Y O

0



analysis 1s presented in the following section.

Results from HDI analvses show that the segment of the Middle Fork between
the mouth of Beaver Creek and the mouth of the Red Fork supports 8.7 HU's per

acre {Table 8}, The segment of the Middle Fo

3

% upstrean from the mouth of

Beaver 4r

@

elt to the MHWL presently suppeorts 52.3 stream HU's per acre based on
an average of the HGI analysis at M3 and meazsurved standing crop at MZ. Studies

also show=d that the portion of Besaver Lreek downstream from the fall

H

1y

£

o

prasen

+,

supperts about 15.5 HU's of trout per acre and the segment upstream from the
falls supports 122.7 HU's per acre.
Table 3. Summary of the number of HU's in peotentially impacted portions of

Beaver Creek and the Middie Fork Powder River at present and after
completion of the projsct.

Study Existing Habitat Units/Acvre afier completion of project
5iteds HYabitat Units/Acre 4% ofs 75 cfs 100 cfs

M1 8,7 32.5 63.7 61,9

M2 23,42/ 2 3 O

M3 8.2 a 4 a

Bl 15,32/ { 0 0

B2 122,73/

a — %See Figure 1

b - Based on mesgsured trout population density

Sy

— LA
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of
found there. The number of HU's in the Middie Fork upstream from the mouth of
Beaver {resk were determined by averaging results in Table 5 for MZ and M3.
Table § contains a summary of these analyses,
Table %, Summary of existing stream habitat units (HUJ and projected HU's
which may resuli from various reieases from a reservoir om the
Middle Fork Powder River.
Stream Segment
a b ol d Net
Impact
Existing Flow +128.2 +19%.4 +883.9 +4283.4
Frojected 5 cfs + 37.% ~192.4 -883.¢9 —420.4 ~-i.567.¢
Projected 10 cfs +139.6 -1%2.4 -883.9 ~420. 4 =1,485.3
Projected 20 cfs +326.4 -192.4 -833.9 -420.4 ~1,298.5
Frojected AL cfs +773.2 -192.4 -883.65 -420.4 - B51.7
Projected 50 cis +857.2 -1392.4 -883.9 ~420¢.4 - &67.7
Projected 60 cfs +1,058.06 -192.4 -883.9 ~420.4 - 566.9
Projeckted 73 cfs +1,193.1 -152.4 -883.9 =420.4 - 431.8
Frojected 100 cfs +1,1584.4 ~-192.4% -883.9 -420.4 - 470,5
a — Middle Fork from mouth of Red Fork o dam site
b - Middlie Fork from dam site to mouth of Beawver Creek
¢ - Middle Fork from mouth of Beaver Creek to mazimum high water line of
reservolr
d = Beaver Cresk
These figures show that under existing conditions, the potentially ilumpacred
porticns of the Middle Fork and Beaver (resk provide 1,624.8 stream habitat
units. The majoricy of these HU's are found between the MHWL and the mouth of
Beaver Creek.
Preliminary WHG estimates of ressrvolir release rates imply that critizal
pericd raleaszes could be as low ss 5 ¢fs if industrial water is piped from the



tive ilmpacts. On this basis, we recommend relzases of 753 cfs from July 1 to
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Minimum Pool and Reservoir Fishery Analysis

A preliminary minimum pool estimate was made for this proposed reservoir and

o

presented to WBC in 1932, Our estimate at that time called for a minimum pool

of 12,900 acre~feet (25.8% of capacity) based on morphology of the reservoir

basin, depth constraints, and projscted sedimentation rates {Table 10}. This
recommendation is still wvalid for the rveservelr according to 1ts present design,

The size of the recommended minimum pool would remain the same iIf the stovage

=

Middle Foru Reservolr could substantiglly

in the reservoir which would necessitate 2z larger minimum pool than the sne
recommended in this report.



fishery for
Projected Trout
Contour fraa Capacity Fercent Standing Crop
. s o oy by - § ; Y
Eievation LAcres ) LAc—1t) Capacity Libs./acre}
. ] oy T PR P Y= a0 7
2,965 591 12,9040 25.8 28.4

igh for reserveirs of this size in Wyoming. The effect of mini-
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Figure 4. This figure was not used to help determine the minimum pool size but
general anticipated relationship between minimum pool size and

the relative density of trout inm the proposed rveserveir. It does unot address

1]

the effect of pool size on dissclved oxvgen concentration, temperature, or other

RAL

environmental variables on reserveir trout populations. Heductions in minimum
pool size will generalily result in less productivity while higher wminimum pools

t

911l increase the productivity of the reservel

]

by

Estimates of the amount of fisherman use the reservoir will receive were

based on fishing pressure survey resulis for other

et

imilar reservoirs in this

w

11 receiwve akout

e

part of the state. These estimates show that the reservol

a

W

7,260 days of fisherman use per vear if an adeguate minimum poo

et
2]
2
.

public

access are previded.

Rare Fish
Sturgecn Chub
The following was excerpied from Stewart {1931):
"Iin 1979, the biology and distribution of the sturgeon chub, Hybopsis gelida
{Girard}, in Wyvoming was investigated in order to gain iaformation on life
histeory, growth rates and the effect of habitat chanses on population dynamics,
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¥o sturgeon chubs were
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in any tributaries tg the Powder River and
no further upstream than the confiuence of
Above this point, approximately 23.7 km east
5gqificantly and the sturgeon chub is
highly turbid water and rock,
cm and an average velocity of 83

ive
Y

d
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the sturgeon chub. The
sturgeon chub., The

h Fowder River, lives on
of the sturgecn chub. This species appears
there is no evidence that it habitually
Tota! numbers of sturgeon chubs in the Powder
rison to other fish present; but when optimum
chubs are usuzlily present. There is no evidence

s has been rsduced to dangerously low population

d
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d
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difficul
the £
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due to high variabil
emale sturgeon

lity in lemgihs at cach
chob reaches sexual maturity at

age LI. A single fish whose age was assessed from scale markings was assessed
at age IV, suggesting that fsw fish survive bevond four years.

The sturgson chub is an insectivorous minnow feeding on the small inver-
tebrates that live on the vocky substrate im riffle zomes, It bheginsg spawninag
in early June and the principle spawning activity is during July and appareatliy
all the eggs produced in the ovary during this pericd are shed. Behavioral
obsarvations revealed habits similar to other bottom—dwzlling, carnivorcus min-
nows., The sturgeon chub positions itself in the rubble substrate such that it
minimized the current effscts and will swim on its side to feed along the
substrate. When removed from its native habitat and placed in an aquartium, it
appears Lo lose its equilibrium and becomes highly stressed.”
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Field studiss were conducted during Jusme of 1983 and were axpanded in 1984,

14 s 3 e > -1 £ raed - ES | ;e - 1 £

Sampling was begun in early May of 1984 and continued through the first week of
i 2 e LS Ly E 2 g Tt . L E s B 3 B ooy
Julv. EZampling was concentrated at the mouth of Trazy Woman Creex and Clea

Creek primarily to refine capture technigues, determine the relative abundance

of stuvrgeon, and develop a geansral idea of sturgeon movenment patierns,
Seven sturgeon were captured in 1983 and six of these were captured in Crazy
Woman Creek {Table 11}). Sixty-four sturgeon were captured in 1984 with the

majority of the fish being collected during the last two weeks of June. Mo sta—
3 2 4

o

tistically significant difference in size was found between the two years.

o

Sixty—tws of the fish captursd in 1984 were tagged with numberad Monel strap

-2

tags. Hecapturing these fish will provide important information regarding parts
of the £ish’s life history in the Powder River system.

it appears that these fish are moving to spawning arsas as all fish captured
were sexually mature and several males and females were
been reported to spawn during this period in other parts of the country although
specific details of their spawning habits are unknown. Sturgseon movements into
Crazy Woman Creek appeared to be related to changes in water temperature, Very

1

few fish were captured befcre maximum daily water temperatuves reached 50°F or

[

after maximum dally water temperatures sxceeded 70°¥. This pattern is simiiar
to what was observed by Elser et al. (1877} for shovelnose sturgeon in tLhe
Tongue River, Montana. Although temperature appears Lo be one eavircnmeatal

variable affecting sturgesn movemsnts, other factors may also be important,

i
a
c;:\
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Tabls 11. Summary of shoveloonse sturgeocn canture data from 1983 and 1984,

64
Mean Lin} 38,553+ 0.70
Rang 34,9 - 23,2
Mean J.20+ G.31
Relatively little infermation regarding potential impacts of reservoir

construction on sturgeon was found im the literasture. A study by Meos {1378)

indicated that sturgeon moved upstream in th Gavins Point dam
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during their spawning season {early summer]),
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was not docu-
mented ip thatr study and no voung sturgeon or sturgeon aggs were collected,
River habitat below Gavias Point dam consists mostly of shifting sands similar
to habitat in the mainstem Powder River. Since he collected mo evidence of suc-

cessful sturgeonm reproduction, Moos hypothesized that this type of habitat may

be unsuitable for sturgeon spawning.

& study by June (1877) ina Oahe Reservolr on the Missouri River found that

[

adult shevelnose siurgeon could survive in portions of that reservoir, but that

ul

these [ish were unable to spawn successfully. Over g period eof time, these
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will no longer occur in that reservoir because of natural mortality and a lack

cf recruitment.
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Society {Ancnymous 19827 found

that the mometary valus of shovelnoss sturgeon is $1.00 per inch for fish under
3 P

30.0 inches long and 337.00 per pound for fish over 30.9 inches loag. The mone-

tary wvalue concepi pressntsd in that repert was based on the premises that:



to the public agency rvesponsible for management is required, and 3) hatchery
producition costs provide the mosi reasonable source of fish value information
Based on this svstem alone, the potentisl walue of shovelnoss sturgesn in the
Wyoming is substantial.

Goldevs

Adult goldeve were relatively common im Clear Creek in both field seasons
and seemed generally less abundant in Crazy Woman Creek {(Table 12}, No sta-
tistically significant difference in size was found heifween years or sampling
areas,
Table 1Z2. Summary of goldeve capture daza from 1983 and 1984.

Crazy Wwoman Ureek Clear Creek

1983 1534 1983 1984
Wumber captu 4 22 1 29
Mean length 12.78+0.62 12.7+0.45 12.28+0.32 12.23+0.538
Mean weight 0.44+0.18  0.53+0,06 - 0.45+6.04
No geldeye smaller than eight inches long was found at either site and no
young fish have been captured anywhere in the state by WGF biclogists. 4s a
result, very littie is known about their spawning habits.

Historically, goldeye were found in the Horth Platte, Bighorn, Pewder and
Little Misscuri River drainages. Today there are found only in the latter two
of these drainages (Baxter and Simon 1970). In the Powder River, thev opcour as
far upstream zs the mouth of Salt Creek near Kayces. Goldeye are found in both
lakes and gireams and can tolerate generslly morve turbid waters than their taxo-
nomically cliose relative the wmooneye (which is not found in Wyoming}. In new
veserveirs they tend to inhabit sreas near the inflow where currents are still



not found in any part of the North Platte River or mainstewm vesservclirs whers

8} documented spawning movements of

over 100 miles upstream from Lake Dahe, South Dakota. Goldeye abundance in th

e

[
[12]

Misscuri River reservoir was closely related to the adeguacy of stream flow into

the reserveir as it relate
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sreas. Shelren {1970} alss found that when lake-dwelling goldeve are prevented

g streams to spawn, thelr peopulations decline,

The American Fisheries Scciety has established the monetary wvalue of goldeye
as 653 cents per pound,
Terrestrial
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The proposed reservelr site lies in the foothiils along the east slope of
the Big Horn Mountains. Big sagebrush/grassiand dominates the uplands. Stands
mountain mahogany gczur along bluffs and canyon walis, and juniper dominates

the high ridges rising toward the mountains. Rubber rabbitbrush, blsck

greasewood and silver sagsbrush cceur along Beaver Creek and intermittent creeks

pomd

where the moisture level is slightly

vegetation including cottonwood, boxslder and willow is present along most of



cottonwood,

brush, grassland,

Agsuming

approximately 1,16

approXimate acreage

2 o
S cal

Habitat
each,

Tablie types wh

and the

y will be inundated,
tive abundance of the

riparia

e

juniper, meist meadow, gressewood/rabbit-

sagebrush/grassiand and mountain mahogany.

nundate

f=h

feer, the ressrvoir

The habitats inundat their

HABITAT TYPE

ACRES INKUNDATED

RELATIVE ABUNDANCEZ

Big sagebrush/grassland
Moist meadow grassland#
Riparian cottonwood
Juniper

Grassland
Willow/boxelder maple
Greasewocd/rabbitbrush
Mountain Mahogany

et
o

516
290
1046

86

[ b = O
Ef e N £ o

ot

Abundant
Rare
Rare
Abundant
Abundant
Rare
Abundant
Rare

lincludes irrigated meadows

Zbased on the acreage of each habitat i

n
411 of the habitar which wiil be los
is not directlv related to its abundanca

ah
[

o

spouthern Johnson County

has wvalue to wildlife, and the value
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Tabls 14, Plant scegies compesition in riparian ian good-
excellent condition.!
HBEIGHT
% Under 207 h Owver 20 L of Total
Trees:
Barrvowleaf 5% 5% 32%
Boxelder Maple - 1607 i%
Willow spp. - 100% %
HEIGHT
=3 3-8 GEN
Shrubes
Willow spp. - - 1667 59%
Gopsaberry - 1060 - 1
Grasses and Forbs
Smooth Brome 50%
Kentucky Bluegrass 30%
Downy Brome 5%
Other 5%
+ sample area = 25 acres (10 hectares)
Riparian cottoanwood stands zlong the Middle Fork on the Tavlier and Johnson

are lower quality wildiife habitat. Canopy cover is less and cottonwood

regrowth is very sparse, The shrub understory and diversity of gr
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arther upstream are much less apparent. Most

1 2

grassiand is dominated by downy brome {cheatgrass}, znnuzl forbs and bare

ground; especially downstream around the mouth of Beaver Creek. Trampling and

bank erosion are very evident.

Willow/boxelder habitat in the lower segment of the resevvoir is grazed and

regrowth of willow and boxelder has been largely vetarded. Herbaceous cover

inciudes 3 few perennial species but is mostly annual forbs and grasses,

Shrub and iree cover is almost non-suistent azleng Beaver {reex on the reser—

o
v

r site.

o

va reasewocd asnd rabbitbrush growing next to the creek are heavily

grazed by sheep ant

£,
=
"y
o
@
poie
Y
o
s
o
£
£
&=
s
=
=
£
putn
-
ot
-
)
o
o
=
m
i
s



Table 15. ¥Plant species composifion in mountain mahogany habitat in good
condition, i
HEIGHT
Z Under 20° % Over 20° % of Total
Trees:
Juniper - 1007 i00%
HEIGET
-3¢ 3-5' &+
Shrubs:
Curiieaf Mt. Mahogany 5G7% 30% - G567
Silver Sagebrush 130% - - 4
Skunkbrush Swumac - 1GG7% - 2%
Big Sagebrush - 1667 - Trace
Grasses and Forbs:
Needle and Thread Grass 5

Indian Ricegrass
Bluegrass spp.

Other grasses

Sample area = 25 acres

[ v B W B e

(D b e
3 BE 59 38

10 hectares)

Pt

Shrub canopy covered approximately 40% of the sample plot and 27-50% of the

@0
puv
(i

2 was bare limestone. All of the wountain mahogany stands shown in Figure 3
are in approximately the same vange condition.

near the reservoir site sppear to have besen degraded by heavy livestock grazing.
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grazed Lo some extent by boith sheep and cattle,
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tipuiation of Dig game ngrvest fo weel Lhe managgement gojee-
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ect is located in the Upper Powder R
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area 33. Habitat preferences are influenced by weather conditicns, precipita-

Jas

the mule deer in the wvicinity of the reservoir site spend the summer, fall, and

early winter on riparian areas or sagebrush and moantalin mahoganvy covered slopes

Ebe

adiacent to the Middle Fork of Powder River. The average density of mule deer

le {Wvoming Game and Fish

e

n this herd unit is 9,31 squa

[

on Summer rangse

4
o]

M

1
]
"
AN
r
o

ment 1983C). Approxzimately 5 square miles o

L&)

summer range will be

impacted by pro

v
(9

2ct development, so an estimated 3G mule deer will be displaced.
Foods taken by deer on summer range include a mumber of succulent grasses and
forbs which occcur cnlv along the river bottom. in late summer, these plants

begin to dry up and mule deer incresgsingly begin to browse on shrubs om slopes

In winter, most of the mule deer in this herd move from the Middle Fork bor-

The average density of range in this herd anit is
11.82/square mile {Wyoming Same and Fish Department 1983C), so this habitat is



fay in
bBrowse
inciuding wmountzin mahogany, sagebrush and rabbitbrush. Winter is a2 high stress
period and winter range where deer can feed undisturbed is important for sur-
viwal.
White-tailed Deer
The project is located in the Powder River white-tailed deer herd umit, hunt
rea 33. White—tailed deer ocauly inhabib rviparian zones suppoerting tree and
shrub growth. On the project arsa they are found along the ¥Middle Fork oaly
where food and cover are avallsable {Figure 5}, and inhabit approximately the
same area veariong. The average density of white—tailed deer in good habitat in
this herd unit iz i3.53/square mile {Wyoming Came and Fish Department 1383C).
This estimate 1s based on deerfsguare mile and is valid even though whitetails
may inhabit only 2 small segment, i.e., the riparian zome, in a given section of

will be impacted

ied deer will

poe

ta

mederate to low quality yearlong range

so habitat for an estimated 45 white-

Small Game and Game Blirds
411 small game and game birds in Wyomlng are managed by management area,
Populations show wide fluctuatiosn in distribution and size Deiween years,
3T



]
o3
j
k]
g
@
1
[t}
oy
b
o
"
i)
o]
i3
oy
o
(]
i
[}
. 4
&
£}
o
{3
]
0
2
4]
-t
jas}
™
4t
foo]
"
i
a3

An estimated 406 hunter davs were speni harvesting 482 birds in mansgement

Chukars concentrate along the river bottom where thev feed on aliaslfa

i RE

leaves, Russian olive berries, small grains and weed seeds during the seascn of

availability.

Gray (Hungarian) Partridge

There was no reported harvest of grav partridge in management aresz 37 inp
18982, Gray partridge are found on the project area in small numbers and utilize

the sesds of a number of small grains and bottomland weed species.

An estimated 130 hunfer days were sgpent harvesiting 725 b

e

rds in management

ald

i

in 1983, Doves inhabit ripavrian areas, nearby small grai

&

'r

juniper stands and, to a lesser extant, sagebrush grasslaands. They are present

on the project ares Ifrom May to September, nesting in low growing trees and
shrubs along the Middle Fork River znd juniper trees zt higher elevations,
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sppendix D lists the bird speciss obssrved on censuses conducted duvring the

habitats were not seen on censusss. These species probably occur at a very low

dengity and/or ave difficult to observe on walking cemsus routes.

F

Density calculations could be made for each species obsarved on censuses,

but for the purposes of this report an overall bird density is given for each

habitat. This density is based on the mean number of bhirds cbserved during two

census in June. Two censuses wmay vield only 704 of the total speciss present,
but will probably include at least 90X of the total birds present The average

birdsfacre (5.8% birds/Hectare); ripariasn cottonwoosd - 2.53 birds/acre (6,23

birds/Hectare); big sagebrush - (.87

v
ot
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o

mahogany -~ .36 birds/acre 90 birds/Hectare
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£3,95 birds/Hectare).

Based on averzge densities, direct habitat loss by inundation w

Jaeps
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b
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s
T
1)

habitat supporting species numbsvs shown in Table 16,

The numbers preseanted ave conaidered a minimum since some species may not be
included in density calculations, many birds are not counted in censuses, and
due to recruitmeat of voung, bird populations in late summer are counsidevably

higher than in the spring when censuses ware conducted.



Table 16, Mz hirds which will bs lsnet
hia

ACRE DENSI MEH
HABITAT TYPE Ly BRIEDSG/ OF BIRD
Riparian cottonwood 146 2,53 I88
Boxelder maple L4 2,57 104
Big sagebrush 318 0,87 449
Mountain mahogany 21 .56 ]
Juniper 86 .60 128
Grassland 357 0. 501 179
Rabbitbrush 36 100t 36

1,160 1,172
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ish and

May, 1984. The resulfs of the survey are preszated in Table 17.
Table 17. Raptor nests and nest territories on the proposad reservolr site in

SPECIES NESTING HABITAT NEST STATUS

solden Eagie UilTi 8

Unknown Raptor#® Ciiff U0

Amarican Kestrel Clifs 0

Unknown Haptor¥® Cliff ug

Red-tailed Hawl Cottonwood Tree 0

Rad-taiied Hawk GCottonwood Tree o

American Kestrel Cliff O

* FEvidence of recent nest effort. May have hatched before the nesting survey

was conducted.
O = pccupied nest at time of census
U0 = uncccupied nest at time of census

Rerad
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As shown, a2t least three spscies of

-

aptors malke use of the reservolr site

ng the nesting seascon. $Great horned owls alsg nest in

e

£5 dur

%)

[
(¥
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and adjacent

the area and may have used the 211iff nests which were unoccupisd in May. The

height abeve the viver bottom was estimated for al
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cocur conly in the upper segmeat of the reservoir site where the water will be
reasonably shallow, inundation of the nests locsted in 1984 would not occeur.

Some nests may ococur lowsr on the ¢liff wall, but most of this habitat should
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SPECLE
Reservolr Site: Beavear
Mink a0 ]
Muskrat 3
Public Lands Bobczat i9
REad Fox 28
Coyote z
145

Summary of Current Public Uss

Reservolr construction will eliminate heabitat whick annually provides

approximately 150 hunter days use and 60 trapper davs use. In addition, non-

residents hunting mule deer on adiacent public and private lands may be limited

turkey, cottontail rabbit and mourniag dove. The eifort expended by local trap-
pers is dependent upon fur prices and during yeare of high prices, the trapper

2

days use and harvest may be much higher than the aversge figure shown i1n Table

Reservolyr development will not vesult in anv appraciable increase in publiz

huating opportunity except in the case of wateriowi. The proposed reservolr

-~y

could potentially attract several thousand ducks and Canada geese, which would

1]



levels belfwsen October 1 and January 13, an estimated 600 hunter davs for ducks

and 300 bunters days for Canada geese could be resiized (Saunl

Potentizl Impact on Terrestrial Ressurces

Muls Deer

Reservolr construction will eliminate approximately 543 acres of mule deer

T

sumner range which supports an estimated 30 deey. These desr will be displaced
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when the reservoir is flooded, and sinc
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capacity mule deer numbers will 5e reduced and public hunting opportunity will

be diminishked.

Relocation of the county road as shown ia Figure & will result in loss of at
least 70 acreg of mule deer winter vange, and this ccoupled with disturbance of

deer in this currently imaccessible area will impact an estimated 100 mule deer.

This winter range is important to deer summering along the Middle Fork River and

Red Fork and will compound losses created by reserveir constructicn.
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Reservolr construction will eliminate approzimately 440 gores of habitat

stilized yearlong by white-tailed deer, Riparian vegetstion, iacluding cotton-

wood and boxelder maple stands and bottomland grasslands near the Middle Fork
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Came Birds

Reserveoir comstructicn will meot impact the small chukar aad Hungavian

cccasionally, Current heavy livestock grazing on the projact area does aot
favor pheasant habitat maintenance, so the phessant population is small and

scattered, and although the project will sliminate 211 pheasant habitat on the
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Project development will elimimabe approximately 1,180 acres of habitat used
by mourning doves, since they use all habitats on the project area Lo some

extent, Riparian cottonwood aud boxelider zones are especially important for

nesting, and an estimated 90+ resident doves and =zn unknown numbe

a1
[}
Pty
o]
[t
©]
7]
o]
=
o)
yroud

wmigrants will be displaced by inundation. The mourning dove population in the

2

managemenl area will be reduced and public hunt

pein
=
)
2
e
"2
Q
s
rr
Cs
=
(53]
F
e
L.
ot
=]
e
=
o
0
o
41}
[MN
oy
4
<
s
3

estimated 3 hunter days/vear.

&
L3
o
iz
*
)
e
{3
£
Pt
v
el
G
¥h
las
a3
6]
s
wm
il
[0}
[}
=
w0
[
s}
2
(=8
[
e
L]
ek
i
3
[
&
r
144
3}
ol
"
g
o]
]
[=.
i
&
%t}
m
o
=
et
LY

0 acres of

riparian cottonwood habitar used at least occo

o
lis)
Y
o
A
B3
et
ot
o
o

=
-
[
"
-
Y

v
o
it
o
e

%
=
et

-

"

disrupt seascnal movaments up and down the Middle Fork River hetween suwmmer use

oo

u
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by igun~

project, and may not find sui

table nestling terriftories bacause of competition,
The golden eagle nest on the east face of Castle Rock should nct be dirvectly
impacted by construction of the 30,000 acre foot reservoir which is proposed

However, the saglies probably hunt on th
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activity or public use tskes place within % mile of the nest betwsen February 15

and July 15, abandonment is possible

The bald eagle winter roost upriver from the reservolr site w

ot
ot
pmct
7
]
=t
[wg
it}

directly impacted by construction. However, removal of cottonwood trees at the

aiternate roost site in Section 1 and in the uppe
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end of the reservoir site

will reduce available roosting habitar significantly and make the remaining
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etwesn the uppser end of the reservolr and the mouth of the Middle Fork

Canyon very important. Any human activiiy above the current level in this zrea
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Bald s=agles forage on the Middle Fork
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Reservolr consiruction may have significant =zifects on downsiream riparian
vegetation at least as far as the coafluence with the Red Fork. Accordimg to
&
13,8, Fish and Wildiife hydreology studies, reserveir comstruction will result in

a deeper, unarrower channel and lowsred ground water table bhetwesn the reservoir
and the Red Fork, z distance of approximately 4 miles., This will result in a

narrow, less diverse riparian zone and reduce the usse of this stretch of the

river by waterfowl, fish, aguatic furbearers, and nongame birds asnd mammals.

so limit pericdic high water flows which scour the channel

[

The reservolr will a
and carry nutrients and sediment which nourish the riparian zons and contribute

Lal i

to tree and shrub regenerakbion. Begradation o

Fia

the riparian zone will impact

wildlife significantly, and grestly magnify the overall impact of the project.

The indirect impact of project development due to use of the water may also
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ignificant effects om wildl
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e resources. An increase in the amcunt of
agricultural water may increase cropland acreage or changs cropping patterns and
the tvpe of crops grown. Depredation on creplands by big game could become a

factor. Industrial development in the future is assumed, but the poteatisal
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from channel ;. and
3 : 1 = 3 5 £4 =3 - R P oy i g m
releases remain in the stream. To facilitcate fishery wmitigarion recommendaiions
made in the following seciion, we recommend that all relesses the reservolr

stream channel 2 rthe base of the dam and not

4 e U - ‘z L i = 3 H
reaching the wmouth of the Red Fork 4.0 miles below the dam,

4 direct Denefit of this proiect will be the potsntial development of a

relatively good quality reservoir fishery. Analvses sheow that this reservoir
could support a relatively high fish standing crop compared to other, similar—

sized reservoirs in show that the reservolr ma:
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receive up to 7,260 fizherman days of us fter fish populations stabilize

¢

esg associated benefits,

o

Certain criteria must be met, however, to achieve i}
¥ 2

We recommend a minimum pool of at least 12,900 acre-feet (23,82 of capacity

and 49! surface acres) to protect the fishery, HRegular, prolonged perieds with
lower pools could reduce the density of fish by increasing crowding, elevating

water temperatures, and increasing the possibility of disease among the sub-

i

sequently stressed fish.

It may be periodically desirable to draw the reservoir down to a very low
izvel in orvder to rehabilitate the fishery. MNongame fish are abundant at and
upstream from the proposed reservoir and, over a perisd of years, they may
bacome more abundant than trout im the reserveir, When this occcurs it mav be
necessarv to chemically treat the reservolr to remove mest cof the nongame fish

and improve the guality of management acti-

(il
=
pope
14
h
(=0
4]
=
[\
&1
hac
B
b
o
¢
rte
[}
%
o
£
(T
=]
i
W]
Fh
o
=
[
[<#]

but, the outlet structure of the dam should be built

go that, when 1t is mutually desirable to the sponsor ané WGF, the reservoir
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the reserveir within the take line sxcept wheve publis szafery precludes usze such
as arpund the dam and outlet structurse. Access should zlzo0 inciude gt leasti one
. 5 . , s - N .
developed bost ramp and two-wheel drive vehicle asccess to the boat ramp and st

of nongame £ish which would expand fheir numbers rapidly after the reserveoir is

minimized by removing nongame fish from flooded portiong of the siream imme-

diately prior to closure of the dam. This program will cost approximate

i
it

$5,000.00 (1984 dollars}t. We recommend that the cost be borae by the project

SPOnSar,

1.

At present, few nongame {ish species are found in Beaver Creek upstream from
the falls located about one-half mile above the stream's mouth., Whan full, the
reservolir will cover this fish barrier and eventually alligw nongame f£ish to move
ints upstream portions of Beaver Creek where they presently de not cccur.
Competition with these species could subsegquently reduce frout densitiss im this
stream. To prevent this from happening, we recommend that an artificial barrier
be constructed above the MHWL om Beaver Cresk and be paid for by the project
sponsor. This structure should be built to allew for at least a four foot ver—
tical drop during a 100-vear flood flow. An energy dissipation device should be

installed to weduce downstirgam erosion and prevent development of a plunge-pool
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Trgyffimtant - s
insufficient Lo the specific

impacet{s; of this projsct on sturgeen chubs, shovelnose sturgean, or goideve.

chub’s requirements. I[f turbidity levels ave not significantly decreased in the
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Salt Creek, impacts to sturgeon chubs

will probably be minimal (Gesrge Baxtev, University of Wyeoming, personal

o

communicationj. Sufficient information is nst available to draw a similar

conclusion regarding goldevye,

Although shovelnoss sturgeon have oaly bDeen captured in the vicinity of the
Powder Rivers' confluence with Crazy Woman and Clear (reeks, it is noi possible

to predict the potential impact of this project {or other previously proposed

Powder River projects) on shovelnose sturgeon. A great deal of information must

rr

still be obtained before conclusions can be drawn including a better defin

tign

[

of their present distribution and abundance in the Powder River system and an

analyvsis of sturgeon movement patterns and habitat requirements.

Based on informatiom collected during the past twe field szasons, it appears

2]
poe
[¢]
w
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that sturgecn seek ogut relatively small tributari the Powder River between

late May znd early July to spawn., (

p—

ear Ureek and Crazy Woman Creeks are the

only such siresms whevre sturgeon have been captured only

portions of the Middie Fork as 1) portioms of the Middle Fork appear to consist
of habitat similar to Crazy Womas aad Clear Sreeks and 2) anglers have reporied



capturing sturgson on hook and line In the
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represent a monetarily significant rescurce. In assessing the importance of
this species, other wvaluation svystems should alsc be acknowledged including

3,

reational and aesthetic wvalues., I

H

T Tel

i

he

Pt
=)
AN

L4

ddition, the specimens which have
been captured in the past Lwo vears may be 3 part of a spawnipng movement of
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sturgeon which reside in Montana during the remainder of the year. Water deve-

pont

ish could creats a

Fny
[

jects which would reduce or eiiminate this run of

potential conflict between Wyoming and Montana.

In order to improve our ability to analyze potential impacis of this and
other peotential Powder River projects on shovelnose sturgeon and provide recom—

mendaticns to wminimize impacts, we recommend that WEC provide funding in the

amount of 34G,000 to WGF to conduct a two to four vear study of the shovelaose
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sturgeon's hab! reguiremsznts and distribution in Wyoming.
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to Raptor Research Foundation

and hawks. FPowsrlines should mot cross or closely parallel the Middle Fork

River since bald eagles frequently fly up and down the river during the
~RR.
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FProject develcpment may result in an increase in the ameunt of irrigated
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cropland near Sussex, or at least z change
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CTOpS grown on
iagnds currently irrigated. This may increase the potsntial for damage to
crops by bilg game animals. Pro

ject sponsors may wish to consider game proot

Any stock fernce built as part of the project and not assocliated with

should be constructed ta Wyoming Game and Fish
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wildlife damag
Department specifications which recommend wire spacings that will contain

livestock but allow passage of resgident big game animals.

Reservolr comstruction and closing of the curreatly used county road may

s
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im

48]
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ate public access to BLM and state lands south of the reservolr site.
Public wehicular access to this area by primitive road should be retained,

Relocation of the county road to the location which has been proposed would
compound the impact of the project con mule deer and would not contribute to
public access to the reserveiv shoreline. The new road should be relocated

as shown in Figure 7. This alternative will result in a
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loss but disturbance of mule deer, in what is currently an ares with ver;
little access, will be avoided and tha public will be provided with direct

access to the shoreline for fishing
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tion in the stream. Spawning success in this stream segment at pressni is

stream gravels and in suspension. Releases from the dam will be of sssentially
clear, "sediment-hungry"” water which would improve spawning habital signifi-

cantly within a few years after storage begins by carrving much of the fine

sediments out of spawning gravels. These waters will also tend to destabilize

(&g
e
fiy
£

tream banks beyond their already highly ercded condition. Without remedia
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actions, This process would change the phys t the stream within a

£,

relatively short period after closure of the dam and cause degradation of trout

Results from the computer model used te estimate the amcunt of spawning and

L4

incubation habitat over a range of flow

7]

showed that optimum habitat conditions
exist at 100 ofs. Relatively small reductions in habitat would gccur at boih

ndicate that reles

[
i)

Pty

higher and lower flows. While results from this model es

iess than 30 cfs may provide sdequsate spawning habitat (Figure 3}, it should be

aoted that this modsl analyzes only spawning habitat and not whether fish would

3

the streanms

Jots
i

be able to reach spawning areas or have asdequate food produced

"

b

for fry after they hatch.

s & consequence, we recommend tha

i+

spawning flow

=

releases axceed 33 ofs. Adequate rainbow froui recruitment may also occur at

flows up to 160 cfs. Because of the susceptibilicty of the stream banks to ero-
sion and the impact that increased evosion could have on stream habitat, we



when btroutb greatest growth rates az s function of cover,
= . P i 1 o PR - L1 - . - - 4= 5
water Lemperature, and stream produciivity, Populations csn be strictly limited

if flows are low encugh to reduce cover and result in water temperatures that
are unfzvorable for frout. Two nodels were used to evaluate the impact of

various flows on trout.

terms of physical habitat {useable area) for life stages of rainbow trout that
will reside in this stream segmeni during late summzr after ths reservolr iz
Built. Results apply only indirectly to productivity and habitat units. The

maximum useable area, according to this model, will vesult when releases equal

30 cfs. Again, it is necessary te nete that this model doss not include an

(]

(o]

is?

analysis of fish passage or agustic insect production needs, As previcusly
noted, a flow of 33 ¢fs is necessary to meet these basic habitat requirements,
The majority of the stream habitst throughout this segment is composed of rela-

tively deep pools which the model properly interprets as good trout habitat,

Because it is only a shysical model and not an ecological wmodel, it temds to
- 3

E i

overlook passage and productivity needs.

rsical hablitat decrezsses at a relati-

., though it appears that adequate habitat will

probably exist up to 160 cfs. ¥or mitigation purposes, however, the HOL model
indicates that flows of this magnitude will reduce fishery benefirts,
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four distincl siveam ssgments. To accuvately sassess flishery impacis in the

Middie Fork, the stream was divided intsn thres segments: 1} from the Red Fork
to the proposed dam site, 2) from the dam site to Beaver Creek, and 3) from

Beaver Treek to the MHWL. A portion of Beaver Creek would also be affected.
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nalyses showed that these segments combined cont
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in 1,625 HU'S

[

[

volr is comsiructed and operated accordiag to the information provided by WBC,

tetzl HU's wiil be reduced by over %5%. Though porilons of this fishery are of

relatively low value, = significant portion is a high guality fishery resgurce.

i

ioss of the magnitude mentioned above would be counter to both WGF managemeat

]

biectives and USFWS micigation policy which call for maintenance of existing

stream sport fishing opportunity and no net loss of "in-kind" hsabitat value.

The HQL shows that the stream fishery losses which will occeur upstream from
the proposed dam site would be partiaslly mitigated with 2 mean momthly release
of 75 cfs between July 1 and September 30. Higher and lower releases would
result in greater negative fishery impacts. We recommend 2z mean monthly flow

between July 1 and September 36 of 75 cis.

60% of the stream banks in fhis stream segment are presently eroding and infor-—

1Y)

mation contained in Appendixz B sugpgests that veleases from ths dam will increase

3

the rate of down-cutting in the channel and stream bank erosion. This could
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The landowner immediafely downstream from the propesed dam has expressed
concerns that seepage arvound the dam could increase sgliniify concentrations ia

the river, espesially at times of vear when relsasesz from the dam are low,
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If this esituation develops, higher relezses may bs recommended, We expect the

recommended MF release to minimize this potentizl problem.

4 «

i. An estimated 486 acres of bottomland adjacent to Beaver Creek and the Middle

Gii~

Fork River, inmcluding riparian cottonwood, boxelder mapls, greasewocod/rab

Brush and moist meadow grassiands will permanently lose their wvalue to

terrestrial wildlife when the reservoir is built:; and riparian habitat below

the reservoir for several miles wiil be degraded in diversity aad quality.

‘d
il

i 1]
o
"

To compensate this loss, the following opticns are suggested {in order

cf preference):

Opticn #1

aj Permanent protection of approximately 3 miles (500 acres) of cettonwood
riparian habitat and adiacent meadows between the upper ead of the

ddle Fork

pria

reservoir and the mouth of the M
ment, The easement would be designed to protect riparian habitat

values and prevent development above the current level.



Middle Fork River system below the reservoir site

this

i

tand for wildlife habitsat.

Option #3

a) Permanent protaction by zasement of approximately
of bottomland {as described in Option #1).
—znd=
b Acquisition of 486 contiguous acres of bottomland
gystem which contains habitat similar to that los
zite, and which can be managed for wildlife habit
57—

ot the
is iland
and have
with proper
to partially

3 miles (500 acres}

anvywhere on the

I

b}  Acguisition of
Middle Fork immediztely downsiream from the reserveolr. Th
shouid contain habitst similar te that lost by inundation
wildlife habiifat manzgement potential, 1t iz assumed that
managemsnt the wildlife carrving capsacity coan be increased
mitigate losses on the reservolr site.

Option ¥#2

a) Permanent protection by easement by gpproximately
of bottomland {as described in Optiom #1).

-and-

b dcquisiticn of 486 comtiguous acres of beottomland

and management of

3

i

i

=
=

5 {500 acres)

on the Powder River



£84 azeres o 2r, mountain mahoe
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ganv, grassland and sagebrush/grsasiand will permansatly lose thelr walue to

about 954 acres not including borrow areas and other disturbed lands which

can be reclaimed. To compensate for thi
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g optionsg are

suggested (in arder of preference):

ajl Purchase 211 of section 31, T43N, R#3W (zn additional 200 acres abaove

that currently within the reservoir take linej gnd manzagement of this
land for wildlife habitat.

—~and—

[ %

b Protection of the shoreline of the reservoir and adiacent uplands from

livestock grazing and management of this land for wildlife habicat.

4

T

With the cooperation of the Bureau of Land Management which man-ages

4

part of the land adjacent to the ressrvoir, shorelinme protection and
enhancement of approximately 1,000 acres of land within the takeline

above the normal high waterline, and approximately 1,840 acres of BLM

on of the BLM land

(=N

lizat

[

land can be accomplished (Figure 6. Ut

which has some existing fences which could be used, will allow protec-
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with consiru
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zion and management of thi

[¢]
€T
fed
)
o
h
o
D
e
]
"
i
p}
2
(]

than Option #2,
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ing fences snd new foence needed {or shoreline protection on the proposed



Lad

2} Purchasz all of Sectlon 3! as described in Option #1 (200 acres),
~gnd-
b}  Preotecticn of the shorsline as described in Optionm #1, but without

inclusion of BLM land. This will resu

1
LAY

1,000 acres of land (Figure

Develcpment of a recreational plan for the reservoir which takes inte

account all potential recreational uses will help provide management direc-

tion and prevent conflicts between users. Zoning should be implement

i
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-

important areas to protect wildlife values. Areas which should be zoned

include:

a. The upper end of the reservoir {above the range line between RB3W and

84W), which is bordered by steep canvon walls, should be zoned o pro-

hibit public access, including boats, during the raptor and golden

cagle znd waterfowl nesting and brood rearing peviod ~ March 1 to July

15 and the season of use by bald cagles - NHovember 15 teo March 1.

b. Bays containing waterfowl nesting islands should be zoned to prohibit
beoating and other disturbances during the waterfowl and shorebird

nesting perind - March 1 to June 30.

Hesting islands for ducks, Canads geese and shorebirds should be buile in
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bays on the Forbes acguisition and in Davis Draw. Depending upon final
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construction of islands in about 24 feet of water. Previous experience
indicates islands of this size including viprap will cost approxiamately

54,000/istand. Therefore, we recommend appropriatiocn of $§ 00 for

)
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nesting islands. BRach island can be expected to raise an
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average of 5 gosiings, 10 ducklings and 5-10 shorebirds per vear for the

1ife o¢f the island which should be at least 20 years if coastructed pro-
perly. Withowt islands the regervoir will have verv limited capability for

When the reserveoir is fiiled, a large peninsula, mostly in the SWi of sec-
tion 33 near the dam will be created., The small neck of land which remains
should be removed with heavy equipment in order to create an island of
approximately 25 acres which can be managed for waterfowl nesting habitat,
Other places where "cut-off” islands can be created will be identified
before construction commences and these should alsc be separated from the
mainland by heavy squipment and be managed for waterfowl nesting habitat.

According to current information, the reserveir wilil b its lowest level

m
0]
s

during the £all of the wear due to drawdown for irrigation. Waterfowl

hunting opportunities near the reservoir which were described previously in

this report will be severely reduced by this reservoir cperation scheme.

Five to ten dugout—type retentlon dams of approximately I-3 acres in size
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potential accelerated evssion forecast by the USEWS which would reducs our pre-
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proisct sponsor implement a streambank

stabilization program in consultation with WGF habitat specialists before the

Significant public benefits can be realized by obtaining public access to

this fishery. We recommend that the projsct sponsor provide public access to
this fishery in the form of g 100 foct wide pedestrain easement along both sides

of the Middle Fork from the base of the dam to the Middle Fork's confluence with

the Red Fork. In addiition, we recommend that the sponsor provide adeguate

g

arking facilities both near the base of the dam, near the mouth of the Red

P

Fork, and at cne peoint in between. We rescommend that the casement be fenced to
keep cattle away from the stream banks ezcept for developed iivestock waters

areas on the stream. Fencing this 4 mile long easement would enclose slightly
l2ss than 100 acres. A& portiom of the cost ¢f this enhancement could possibly

be cbtaimed from the U.3. So5il Conservarion Service.

4s agreements ave signed by the Water Development Commission for purchass of

the land needed to build the reservoir, seller resistance or other faciors may

necessitate purchase of a larger acreage than currently anticipated. If this
poours, the additiomal acquisition sheuld be worked into the mitigation plan.
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When private is puvchased, the leass on the
. . s s - ; s . Fer e s P
in section 3%, T43H, B34W may be relinguished {(Figure 6. If this land is

uzed in mitigation for habitat loss, 1t would e desirable to iaclude sec—
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SUMMARY

11 have a direct impact on over 12.3

e

The propossd Middle Fork Reservoir w
stream miles and 1,625 stream habitat units, It will also create z poten—
tiglly high guality ressarvoir fishery.

Based on WGF management objectives and USFWS mitigacion pelicy reservoir
fishery gains cannot be used to repizce stream fishery losses zs the repia-

cement is not with an "ia-kind" resource.
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We recommend a minimum pool o i2,900 acre—-feet. The proposed
reservoir will support over 88 pcunds/acre of trout and provide up te 7,260
fisherman davs of use per year if an adequate minimum pool and public access
are included. Periodic dewateving of the reserveir may occasionally be
degirable for managing the reservoir fishery. Dewatering should cccur only
when mutually agreed upcn by the projiect sponscr and WCEF.

We recommend thai the project sponser develop a permanent boabt ramp e the
reservelr's north shore and provide two-wheel drive wvehicle asccess to the

hoat ramp at least two other points with parking areas on the north and west

[

sides of the reservoir., We alse recommend that The public have unrestrictsd



A1
@

ey

areas where public safsty is a oo
Maximum frouf production in the v
treating floodsed porzicns of the

ment in Relatively

Beaver Creaek.

found above this barrier. To pre

this stream,

install an artificial barrier to
high water line of the reservoir.
Filling the reservveoir will result

tat unifs in the Middle Fork and
dam. This loss im combination wi
from the project sponsor shows th

of over 83% of the stream habitat

tial impact area. These losses ¢

implementing items 8 and 9 below,

We recommend release of 75 cfs fr
October I to March 31, and betwee
directly into the existing chaanzal

that any diversions

the mouth of Red Fork and not at
Streambanit 2rosion beiween Lhe pro

most important environmentsl

ezervolr will be achisved by chemically
streams Lo remove nongame fish., The ssgti-
oat 85,000.00. We recommend that this
SOT.,

will cover a natural barrier to Fish move-—

few nongame fish species are currentily

vent other species from moving into

we recommend that the prejecti sponsor

Uns i £ish movements bave the @
upstream fish movements, above the maximum

in the unavoidabie loss 1,497 stream habi-

Beaver Creek upstream from the proposed

th projecied reservoir relsases information

at the project would cause a total

units that presently exist in th

o
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an be at least partially mitigated

om July 1 to September 30, 33 cis from

n 33 and 100 cfs from April 1 te June 30

tream habitat
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unit losses.
for industrigl use be made downstrezam from
the dam site,
pozsed dam eite and the Red Fork is one of

the number of
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after the dam i3 buillet if remedial msasures are npt take. To realize the
proiscted number of HU's for recommended instream flows, we recommend that a

bank stabilization program be impiemented in consultation with WGF habitat

-1 i
P i

specialists on this stream segment. We recommend that the easement) be
enced to keep cattle away from the streambanks except for developed
watering areas on the stream.

4

gate only 75 per-

pda

Implementing the recommendations im & and 9 a2bove wili mit

cent of the lost stream HY's. To mors fully mitigate stream habitat losses

pa
ot

ther 5) stabilize stream banks

[
Py

we recommend that the projsct sponsor ¢

throughout the 4 mile reach below the dam so that less than 30% are ercding

den-

[

r b} implemeat a habita® improvement project on ancther, as yet un

tified, stream withio a 100 wmile rvadius of the preoject. Habltat improvement

should generate at least 400 HU's and be done on 2 stream with guaranteed

3
)

public access. More extensive bank stabilizati

T

would more nearly mitigate
stream HU losses and the potential also exists te generate more HU's than
the project eliminates. Bank stabilization should begin before the dam is
completed,
We recommend that the project sponsor obtain an easement for public walking
access to a 100 foot wide strip of land cp both sides of the river between
the base of the dam and the Rad Fork., We also rvecommend that the preject
spouscer develop parking areas nesr the base of the dam, near the mouth of
the Rad Fork, and at one poiat i1n between,

gnificantiy reduced in the Powder REiver

downstream from the mouth of Salt Creek, sturgeon chub populations will

G
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Middle Fork Reservoir will inundante approximatelv 1,160 acres

An estimated fifty {50) wmule deer and forty-five {43) white-tziled deer;
chukar, gray partridge, mourning dove, turkey, pheasant cottontail rab-
bits, several furbearers and several nongame birds and mammls will be
isplaced and eventually lost when their habitat is eliminated.

Raptors which will be impacted by the project imclude golden sagle, American
kestrel, snd red-taziled hawk. Habitat lgss and potential human disturbance
during nesting are the anticipated impacts.

The endangered bald eagle winters on the reservoir site and the communal
roost which occurs just up river from the proposed reservoir should be pro-—

tected. The presence of a black~tailed prairie dog town on the reservoeir

site provides potential habitat for the endangered black—footed ferret.

&=

The estimated current public recreational use on the reservoir site is 150
hunter days and &0 trapper days. The petential exists for up to 900 water-

fowl hunter davs on the reservoir.

Reservolr construction will have significant sffects on downsiream riparian
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ground water table which will narrvow and degrade the viparisnm habitat zone.

Impacts will opoeur on all wildlife species which use Tl iabitats.
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lands, and propstv reclamation of borrow areazs, The couniy road should be
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relocates pext to the north shoreline of the veservelr. Cobttonwood fraes

We recommend mitigation for the riparian habitats

L
&y
ot
3

inundation and degraded in gquality and quantity by dewatering below the

reserveir. Mitigation will consist of an easement to protect the riparian
zone beiween the upper end of the reservoir and public land up river

a

{approximately 3 miles), and acquisition of approximately 486 contiguous

acres of riparian beottomland which can be manspged for wildlife habitat.,

.
&

We recomman itigation for the upland habitat which will be lost by inun-
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the reservoir shoreline (approximately 1,000 acres
Inclusion of Bureau of Land Management lands by cooperative

add approximately 1,840 acres te the mitigation lands and reg
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fencing than following the takelime, Twenty—five thousand dollars

{$25,000.00) should be set aside for tree planting and maintenance.

We recommend construction of 135-20 waterfowl and shorebird nesting islands
at an approximate cost of $753,000, several cut-cff nesting islands and 5-14
dugout ponds fo maximize waterfowl benefits.

The

srovide wildlife habitat.
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presented in this report. Aress where more data are needed inciude:

Mule deer population and winter distribution on the reservoir site and

winter rangs norith of the proposed reservoir.

Bald eagle winter distr

bution and roosting areas ot the Middle Fork Hiver

[

below the proposed reservoir,

Bald eagle winter use of the Bar C roost sits and the aliernate roos

’r
4]
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[
o)

Nongame bird use and distribution on the reservoir szite during the winter.

Fisheries
In order to improve cur ability to analyze potential impacts of this and
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POTENTIAL CHAHNEL CHANGES RESULTING FROM CONS OF
7 7o o= g . S OF A o = T g
MIDDLE FORK POWDER RIVER RESERVOIR

Project

The Wycoming Water Develepment Commission has proposed construc-
ing a reservoir on the Middie Fork Powder River near Kavcee,
Wyoming (Figure 1}. Release flows below the reservoir have been
computed from historical gage records by the sponsor's consuitant

=

{Tables 1 and 2). This analysis describes the potential for
alteration of downstream channel conditicons resuiting from dam
copstruction.

Channel Response

Schumm (13971, 1972) described several relationships which indicat
channel responses to changes in water discharge:

Qw = b,d

e

5
where: mean annual discharge
channel width
channel depth

LB v W o L o ]

channel gradient

& decrease in Qw results in decreased channel width and decreased

channel depth. Channel gradient increases under conditions of
decreased Qwa
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Reservoirs re sediment-free water. Commonly,
A

this resuits i ation {dewncutting! immediately
downstream of the dam uynti diment transport capacity cof the
release flow is satisfied or an armored channel bed 1s formed.

Lane {1955) related adjustments in the fluvial system to a balance

of conditions:

Gs d%@ = Qw S
where GS sediment discharge
dgﬁ median particlie size
Gw water discharge
5 bed sTope

The potential for degradation is indicated by rewritting Lane's
retaticonship for clear water reservoir release conditions:

The decrease in QS term is balanced by a decrease in bed slope
for the given conditions of sediment particle size and water
discharge.

Downstream tributary junctions are often points of aggradation
following regqulation of the mainstem river. With reduced flows
under reservoir cperations, sediment transport capacity decreases.
ARgain, the potential for zggradaticon can be illustrated by
rewriting Lane's relationship for these conditions:
0 - +

o s

Qw

The decrease in the %W term is balanced by an increase in bed
siope for unchanged conditions of sediment particlie size and
sediment discharge. Channel pattern changes often occur with

channel bed slope adjustments.
~AA_



Land

Potential Lhannel Middle Fork Powder River

7,

Leopold and Wolman {1287} deveiocped a relationship showing a
nder 1

distinction between mea

lering and braided channels:

where
channel gradient {fsei per milel

Pb bankfull flow {cubic feet per second!}

For the Middle Fork Powder River, Pb was approximated by the
geometric mean of the annual peak flows, 728 cfs, for the USGS
gage 6309500 (Table 3}. Channel gradient, measured from the 4800
feet contour to the 4880 feet contour (Figure 1)}, averaged 13 feet
per mile. For the above relaticnship, Pb of 728 cfs eguates to a2
channel gradient of 17 feet per mile. As defined by Lecpold and
Woiman, a channel with a siope less than that predicted by this
formula is considered a meandering channel. Generally, a meander-
ing channel is considered to be stable and in equlibrium with its
discharge and sediment load. Thus, alterations in discharge and

sediment loads will reguire changes in the channel conditions of
the Middle Fork.

Channel response relationships described eariier indicate the
potential for either increased channel! gradient, as a result of
decreased water discharge or decreased channel gradient, resulting
from decreased sediment discharge. The dominant facter is Tikely
te be the decreased sediment discharge for this situation.
immediately below the Middie Fork reservoir, downcutting and
associated decreased channel slope s anticipated because of the
sediment-free reservoir releases and erodible channel bed

materials. Channel width will decrease below the dam dus to the
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pe increases. Here, shallower Tow flow channels may
result. Further downstream on the Middle Fork, channel changes and
alterations in sediment locad will probably be minor.

Recommendations

This assessment of potential channel response to construction of
the Middie Fork reservoir is based upcn general relationships
developed from several case histories. A more guantitative
analysis is recommended for the Middle Fork Basin. This assessment
should include field surveys of the existing channel slope and
sediment source areas and descriptions of sediment transport
capacity and tributary inflows. At a minimum, the Middle Fork
Powder River from the damsite to 1ts junction with the Red Fork
should be studied under the current regultation and diversion
proposal. Additional studies of Beaver Creek, Red Draw, the Red
Fork and the Middlie Fork channel downstream of the Red Fork
confluence will be necessary to evaluate poetential impacts to
crk into the Middls

these channels if the diversion of the Hed F
Fork Basin azbove the reservoir is considered. Also, the studies

i

of the Middle Fork should be designed to gddress incremental
fevels of diversion and release flows at the dam.
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Table L. POWDER RIVER FLOW CONDITIONS
WITHOUT RESERVYOIR
Average Monthily “Worst year [1%9801" Monthly
Discharge fischarge

Month Acre-Feet CFS Acre-Feet £FS
Jctober 2,650 43.1 2,620 42.5
Movember 2,680 45.0 2,670 44,9
December 2,620 42.6 2,870 43.4
Janyary 2,470 40.2 Z,330 37.9
February 2,610 46.6 1,880 35.3
March 2,830 46.0 3,030 42,3
Bpritl 4,670 78.5 5,590 93.8
May 14,790 240.5 5,876 97.1
June 15,730 180.3 2,516 42.2
July 3,530 57.4 1,530 24.%9
August 2,080 33.8 1,430 23.3
September 2,230 37.5 1,500 26.9
Annual 53,8590 74.4 33,930 45.8
* at USGS gage £305500



Table Z. POWDER RIVER FLOW COGNDITIONS
WiTH RESEZRVGIR
Lverage Montnly Discharge "Worst year {19E53)" Discharge

Month Acre-Feet CF5 Acre=-Feect CF5

Uctober 320 5.7 360 4.3
Hovember i0z 5.1 3066 5.0
December 3032 4.9 300 4.9
January 2490 4.8 300 4.8
February 300 5.4 360 5.4
March 30¢C 4.9 306 4.9
April 376 6.3 360 £.0
May 6,020 G7.9 2,950 43.8
June 10,620 178.5 4,730 78.5
July 6,080 g8.9 5,020 57.5
August 5,450 89.3 1,830 23.8
September 2,720 45.7 1,570 26.4
Annual 33,139 45.7 18,610 26.1

* at USGS gage 6309500
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Brewer's Riackbird
douse Wren
¥Yellow Warbler
Black-headed Gre
American Robin
Northern Oriole

ray Catbird
Yellow-rumpad ¥ bier

Eastern Kingbird
Brown Thrasher
Kilideer

Mourning Dove
Americsan Goidfinch

Clay-colored Sparrow

Western Meadowlark
ark Sparrow
fesper Sparrow
Western Wood Pawee
Western Tanager
Pinon Jay
Violet—green §
Great Horned Qw
Prairie Falcon
Red-tailed Hawi
Beited Kingfisher
Great Blue Heron
Common Crow

Dusky Flycatcher
Barn Swallow
Loggerhead Shrike
Green—tailed Towhee
Lark Bunting
Brewer's Sparrow
Foorwill

Downy Woodpecker
Veery

Yailow-billed Cuckoo
Hermit Thrush

Tree Swallow

Bald Eagle

Clark's Nutcracker
Cedar Waxwing
Solitary Vireo
MacGillivray's Warbl
Hairy Woodpecksr
Western Flycatcher
Dipper

A

=

3

-

Black-capped Chickadee

wallow
71

Sommon ¥

Yellow-belli

REed-winged 38

Common Grackl
2

Common Merganser
Turksy Valture

Gelden Fagle
American Xestral
Mountain Bluebird
rasshopper Sparrow
Lazuli Bunting
Song Sparrow
Common Nighthawk
Brown-headed Cowbir
Yellow-breasted Chat
Common Snipe
Savannah Sparrow
Dark-eyed Junco
Chipping Sparrow
House Sparrow
Rough-legged Hawk
Townsend Solitaire

Pine Siskin



2

llow Warbler
ck~headed Grosbeak

can fRobin

-
c
orihern Oriole

Killdeer

Mourning Dove
American Goldfinch
Clav-colored Sparvow
Western Msadowlark
Lark Sparrow

Vesper Sparrow
Western Wood Fewee
Western Tanager
Pinon Jay
Viglet—green Swallow
Great Horned Dwil
Prairie Falcon
Red-tailed Hawk
Belted Kingfisher
Great Blue Heron
Common Crow

Dusky Flycatcher
Bara Swallow
Loggerhead Shr
Green-tailed T«
Lark Bunting
Brewer's Sparrow
Poorwill

Downy Woodpecker

Veery

Yellew=bilied Cuckoo
Hermit Thrush

Tree Swaliow

Bald Eagle

Clark's Nutcracke
Cedar Waxwing

Sclitary Vireo
MacSillivray's Warkler
Hairy Woodpecker
Western Flvcatcher
Bipper

Biack-capped Chickadee

[

Common Yellowthrear
Yellow-bellied Sapsuch
Red-winged Blackbird
Common Grackle

Wild Turkey
Ring-necked Pheasant
Rufous—sided Towhee
Cliff Swallow
Common Flicker
Black-biilled Magpie
Spotted Sandpiper
Mallard

Stariing

Rock Wren

Says Phoebe
Golden Eagle
American Kestra
Mpountain Bis
Grasshopper
Lazuli Bunti
Song Sparrow
Common Highthawk
Brown-headed Cowhird
Yeliow-breasted Chat
Common Saipe
Savannaik: Sparvow
Dark-eyed Junco
Chipping Sparrow
House Sparrow
Hough-legged Hawk
Townsend Solitaire
Pine Siskin
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