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IN'IIDIlJCI'ION 

In 1964, consb:uction was completed on Stage I of the City of Cheyenne's Water 
Development Project. This project involves the diversion of water from two major 
drainages in south-central and southeastern Wyomirg: the North Fork of the Little 
Snake River drainage and the Douglas Creek drainage, respectively. water from the 
North Fork of the Little Snake River drainage is diverted to a tunnel which passes 
through the COntinental Divide. This water enters Hog Park Creek above Hog Park 
Resetvoir, is stored in the reseI:Voir, and is subsequently released into the North 
Platte River via Hog Park Creek and the Encampment River. Water entering the North 
Platte River by this system replaces water diverted to Cheyenne's water supply from 
the D:>uglas Creek drainage. Water from D:>uglas Creek and several of its tributaries 
is diverted to lake OWen and then to Middle crow Creek via a series of pipelines; 
from Middle Crow Creek, the water enters Granite and crystal ReseI:Voirs for 
controlled releases to the City of Cheyerme. 

stage II of the City of Cheyenne's Water Development Project is an expansion of 
the collection systems in both the North Fork of the Little Snake and the D:>uglas 
creek drainages. Water for stage II is diverted from a total of 16 streams which 
support trout fisheries (Figures 1 through 16). All of the streams in the North Fork 
Little Snake River drainage (Table 1) contain Colorado River cutthroat trout, a 
species whose status is listed as sensitive in Wyomirg. Protection, maintenance and 
illprovernent of Colorado River cutthroat trout populations and their habitat is a 
high management priority of both the Wyomirg Game and Fish Deparbnent (\«iFD) and the 
u.s. Forest se:rvice, as indicated by the signing of a Memorandum of Understanding 
(signed February 9, 1977) by the two agencies. 
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Table 1. Instream flow segments for streams in the North Fork Little Snake River 
drainage from which water is diverted under stage II of the city of 
Cheyenne's water Development Project. 

Upstream 
8tream Class Boun:1ary 

N. Fk. Little Snake R.1 3 NW 1/4 S26 
T13N, R85W 

Green Timber creek1 4 NE 1/4 834 
T13N, R85W 

Rose creek2 4 NE 1/4 816 
Tl2N, R85W 

Ted creek1 4 NE 1/4 827 
T13N, R85W 

'!hird creekl 4 SE 1/4 821 
T13N, R85W 

Deadman creek3 4 NE 1/4 829 
T13N, R85W 

Harrison creek3 4 SE 1/4 S29 
T13N, R85W 

8ol0m0n creek3 4 NE 1/4 831 
T13N, R85W 

Rabbit ereeoc2 4 SE 1/4 S24 
T13N, R86W 

West Branch, 5E 1/4 S18 
N. Fk. Little snake R. 3 3 T13N, R85W 

1 - rata collected by Jesperson (1980) 
2 - rata collected by Jesperson (1979) 
3 - Data collected by Wesche (1977) 

Downstream 
BoUOOary 

NW 1/4 S14 
Tl2N, R86W 

NE 1/4 S4 
T12N, R85W 

NE 1/4 S18 
Tl2N, R85W 

NE 1/4 827 
T13N, R85W 

NW 1/4 527 
T13N, R85W 

NE 1/4 833 
T13N, R85W 

NW 1/4 54 
T12N, R85W 

SW 1/4 57 
T12N, R85W . 

NE 1/4 526 
T13N, R86W 

NW 1/4 514 
T12N, R86W 

Approx. Reach 
length (miles) 

9.1 

1.7 

2.2 

0.3 

0.7 

1.3 

1.8 

3.4 

1.2 

7.4 

streams in the Douglas creek drainage (Table 2) are all managed as wild trout 
fisheries. Maintenance of wild trout fisheries is a high priority of the W3FD 
because they cost less to manage and wild trout are generally preferred over hatchery 
trout by IOC>St anglers. '!hese streams are primarily managed for brook trout only or 
brook and brown trout. 
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Table 2. Instream flow segments for streams in the Douglas Creek drainage from which 
water is diverted under stage II of the city of Cheyenne's Water 
Development Proj ect. 

Upstream 
stream Class Boundary 

IX>uglas creek1 3 NE 1/4 S9, 
T14N, R79W 

Nugget Gulch1 4 SE 1/4 S14 
T14N, R79W 

Little Beaver Creek! 4 SE 1/4 S14 
T14N, R79W 

Camp Creek1 4 SE 1/4 813 
T14N, R79W 

lake Creek1 3 NW 1/4 833 
T14N, R78W 

Horse Creek1 4 SW 1/4 S16 
TI4N, R79W 

1 - Delta collected by Jesperson (19S0) 

Downstream 
Boundary 

NW 1/4 86, 
T13~, RSOW 

SE 1/4 S14 
T14N, R79W 

SW 1/4 822 
T14N, R79W 

NE 1/4 819 
T14N, R7SW 

NW 1/4 811 
TI3N, R79W 

SE 1/4 S16 
T14N, R79W 

Approx. Reach 
length (miles) 

22.3 

0.1 

1.9 

1.2 

5.S 

0.1 

Data were collected during 1976, 1978, and 1979 to conduct instream flow analyses 
for each of the streams listed in Tables 1 and 2. '!his report sunnnarizes those 
studies and was prepare:} in compliance with instream flow legislation to support a 
Wyoming Water Development Commission application for an instream flow water right. 
The specific objective of these studies was to detennine year-round instream flows 
necessary to maintain habitat for trout spawning, cover and aquatic insect 
production. '!he maintenance flow recommendations resulting from these studies were 
incorporated as conditions of the City of Cheyenne's easement on the Medicine Bow 
National Forest in 1982. 

MEIHOIlS 

study sites 

The field data used in this study were collected from study sites located at or 
just downstream from 8tage II diversion sites. Legal descriptions for each study 
site as well as additional instream flow study details are provided in Wesche (1977) 
and Jesperson (1979, 1980). Each study site contained trout habitat that was 
representative of habitat features found throughout the instream flow segment of each 
stream. 

For each of the streams listed in Tables 1 and 2, the stage II diversion 
structures and the mouth of the stream were identified as the upstream and downstream 
boundaries of the instream flow segments, respectively. Each of these instream flow 
segments are contained wi thin the Medicine Bow National Forest and are acx:::essible to 
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the public. Because they also support inq;x>rtant trout fisheries, these stream 
segments were identified as critical stream reaches. 

Models 

'!Wo teclmiques were used to detennine instream flow recommendations for the 
streams listed in Tables 1 and 2. '!be tedmique described by Wesche (1977) was used 
on four of the streams (Table 1) to quantify the available habitat for spawning, 
cover and food production at a range of simulated flows. Water depth, velocity, top 
width, wetted perimeter, hydraulic radius, cross-sectional area, and substrate were 
measured for a single disdlarge alo~ transects established at each site. Transects 
were located at 25 foot intervals alorq the stream bank. Velocity and depth were 
measured at sufficient intervals along each transect to depict changes in stream 
bottom morphology. 

Available habitat was defined as the area of the stream which met defined 
hydraulic criteria for depth, velocity and substrate (Table 3). These criteria were 
compared to the hydraulic data for each habitat, and the width of each transect which 
met all three of the criteria for a given habitat type was detennined. The "habitatll 
widths for all transects at a site were sununed and then divided by the sum of all 
wetted transect widths for the site. This yielded an estimate of the percentage of 
the site which met the criteria for a given habitat type. Multiplying this 
percentage by the total area of the study site produced an estimate of the available 
habitat. 

Marming's equation was used to calculate di~es at various water stagas. For 
each of these disdlarges, the amount of available ~itat was detennined. A plot of 
available habitat versus discharge for several "key" cross-sections (cross-sections 
which provided the majority of the given habitat type) was then generated. The flow 
recommendation was identified as the flow below which decreases in discharge resulted 
in the greatest reductions in available habitat (the inflection point of the cw:ve). 
Since trout spawning habitat and/or cover were determined to be the habitat types 
most limiting to trout populations in these streams, recommendations for these 
streams were based on available habitat for these two habitat types. 

Table 3. Criteria used to define habitat for trout spawning, cover and food 
production areas (from Jesperson 1980). 

Depth Velocity 
Habitat Type (feet) ( feet/second) SUbstrate 

Spawning 
Brc7Nn trout ~ 0.3 0.45-1.50 fine to coarse gravel 
Brook trout ~ 0.2 0.12-1.11 fine to coarse gravel 
Oltthroat trout 0.2-0.9 0.35-1.25 fine to coarse gravel 

COVer (resting) ~ 0.5 < 0.5 cobble or boulder 

Food production < 1.0 > 0.5 cobble 
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The technique described by Jesperson (1979, 1980) was used for the remaining 12 
streams (Tables 1 and 2). Data from single transects placed across each type of fish 
habitat within a study area were analyzed with the R-2 Cross computer program (Silvey 
1976). The R-2 Cross program was used to simulate depths and velocities over a range 
of discharges. Flows which provided the hydraulic parameters at a level satisfying 
species-habitat criteria (Table 3) were identified for each cross-section in a study 
site. '!he final flow reconnnendation resulted from the average of -the flows from all 
transects in a study site. 

Rose Creek presented special problems, since the stream was divided into three 
channels at the diversion site. '!his prevented the application of the habitat 
measurement techniques used on other streams. since flow data could not be collected 
in Rose Creek at the diversion site, the recommendation for Rose Creek was based on a 
comparative analysis of streams with silnilar trout habitat. For each of those other 
streams, the recommended instream flow was divided by the average daily flow (ADF) 
and expressed as a percentage of ADF. 111e percentages of ADF for each of these 
streams were then averaged and multiplied by the average daily flow of Rose Creek to 
deterndne the flow reconnnendation for Rose Creek. 

RFSULTS 

Flow reconnnendations derived from the methods described by Wesche (1977) and 
Jesperson (1979, 1980) are stnnmarized for each stream (Table 4). rrbese 
recommendations apply to each. stream segment defined by the location of the stage. II 
di version downstream to the mouth of the stream (Table 2). Each instream flow . 
recommendation applies to the entire year. 

'rable 4. SUmmary of year-round instream flow recommendations to maintain 
existing trout fisheries in streams affected by stage II of the city of 
Cheyenne I s water project. 

Year-Round 
Stream Instream Flow Reconunendation1 ( cfs) 

Il:>uglas Creek 5.5 
Rose Creek O. 75 
Green Timber Creek 1.0 
North Fork Little Snake River 2.0 
Ted Creek 1.0 
'!bird Creek 1. 0 
Deadman Creek 2.0 
Harrison Creek 1.0 
Solamon Creek 1.0 
Rabbit Creek 1.5 
west Branch, North Fork Little Snake R. 3.5 
Nugget Gulch Creek 0.2 
Little Beaver Creek 0.35 
CaIrp Creek 0.2 
rake Creek 0.5 
Horse Creek 0.2 

1 - Or the natural flow, whichever is less 
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Figure 1. Loc3t:on of the instream fl~w reach O~ ~orth Fork of the Little Snake River. 
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Figure 2. Location of the instrearn flow reach on Green Timber Cree~. 
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ROSE CREEK Seg~en1 No. 1 - PoInt of Ending 
HOU1h of Rose Creek In SE 1/4. NE 1/4. 
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< ,ROSE CREEK INSTREAM FLDV SEGMENT NO. 
(LENGTH OF STREAM SEGMENT • 2.2 MILES) 

Figure 3. Location of the instream flow reach on Rose Creek. 
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TED CREEK Seg"ent No. 1 - POint of Ending 
Mouth of Ted Cre~k In SE 1/4. NE 1/4. 

Section 27. 1.13 N .. R.SS V. 
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1'l(jllre 4. :":.-::ation of the instrearr. f 1a'\·; reach on Ted Creek. 
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THIRD CREEK Segftent No.1 - POint of Beginning 
City of Cheyenne Diversion In SE 1/4. SE 1/4. 

21. T.13 N .. R.BS V. 

THIRD CREEK Segftent no. 1 - POint of Ending 
Mouth of Third Creek In SE 1/4. NY l/4. 
Section 27. T.13 N .. R.BS V. 
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Figure 5. Location of the instream flow reach on Third Creek. 
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11-1 DEADMAN CREEK SegMent No. 1 - POint of Beginning --------~ 
City of Cheyenne Diversion In SE 1/4. NE 1/4. 
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Section 33. T.13 N .. R.es v. 

T.13 N 

T. 12 N. 



~,: 

T .13 

T . 12 

N 

N. 

R.B5 'vi. 
HARRISON CREEK Segftent No. 1 - Point or Beginning 
City or Cheyenne Diversion In NV 1/ •. SE 1/4. 

Section 29. T.13 N .. R.eS V. 

1-1-1 
I 3j-1 

1-'-1 
-3 

1_1_1 

HARRISON CREEk Segftent No. 1 - Potnt or Endtng 
Mouth 0' HQrrlSOn Creek In ME 11 •• NY 1/4. 

Section 4. T.12 N .. R.es V. 

HARR I SON CREEK I NSTREAH F'LDV SEGMENT NO', 
(LENGTH Dr STRE~" SEGMENT • 1.8 MILES) 

Figure 7. Location of the instream flow reach on P.arrlson Creek. 
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SOLDMON CREEk Segftent No. 1 - Point of Beginning 
City of Cheyenne Diversion In NE 1/4. NE 1/4. 
Section 31. 1.13 N .. R.eS v. 
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figure 8. Location of ~h~ instrean ~low reach Soloman Cr~ek. 
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RABBIT CREEK S~g"~nt No. 1 - POint of Ending 
Mouth of RQbblt Cr~~k In SE 1/4. NE 1/4 
SectIon 26. 1.13 N .. R.86 V. 
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(LENGTH or STREAM SEGMENT • 1.2 MILES) 

?~gure 9. Locat.lon of U"'~ ':':-.:::::rl:'am flo\v reach o~ Race:.;: Cre-=!-:. 
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LITTLE SNAKE RIVER SeQ. No. 1 - POint of Ending 

Mouth of V. Br. N. Fk. Little Snake River In 

SV 1/4. NV 1/4. Section 14. T.12 N .. R.S6 V. 

Cf'n 
It n .. 
.. "< 
o 0 
:J ..., 

- n CD :r .. 
"< 

-4 .. 
::J 

- ::J W It 

Zt:J -< ,. ,., ., 
. '" CD -
U1 0 

:J 
< -

:J 

r .... 
-4 
-4< ,.... 

i: ,.,,.. .... ~ 
~. ,., 
~ 
It 
C) 

z o 

C' _!_ I _ .... _II~ I_J_I-=tl~pr L;-~ lifi j 
_1--+ I .1 1 I _1 __ ~ __ ~=-L 1 

'" < -"-• 
I 

" o 
::J .. 

f.!.qur p 10. 

'" fTI - o ..., 
~ f 
• G 

::I 
::J 

R.86 V. . ____ ~I-'--~~--~~l.}~!--~l>~~'--~'--~~ .. ~<--_' __ Ie, '(" > r , 
R.8S V. 

VEST BRANCH NORTH FK. 
LITTLE SNAKE RIVER INSTREAM fLOV SEGMENT NO. 1 

(LENGTH OF STREAM SEGMENT • 7.4 MILES) 

Locat!O!1 0: ~!.r.~ :::str('nl'l f:O',·; :::- .. :;3.c:-: ~:l :·:-=s-: 3:::-':!f::::-.=f t.:-,p Nort.h fr.:::-:: _____ .. ~ S r: a ~'-) ?::'";.r (~r • '; 



~ 

-.l 

I 

::» ::» 

- 0 CD CD 

~-~ 

DOUGLAS CREEK INSTREAH rLOV SEGMENT NO. 11 
(LENGTH Of STREAM SEGMENT • 22.3 MILES) 
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Figure 11. Location of the inslream flo~ reach on ~~uglas Creek. 
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NUGGET GULCH SegMent No. 1 - Point of Ending 
Houth of Nugget Gulch In HE 1/4. SE 1/4. 
Section 14. T.14 N .. R.79 V. 
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Figure 12. Locnt10n of t~~ instrearo flow reach on Nugget Gulc~. 
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LITTLE BEAVER CREEK SegMent No. 1 - PoInt or EndIng 
Mouth or LIttle BeQver Ck. In NE 1/4. SV 1/4. 
Section 22. T.14 N .. R.79 V. 
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Figure 13. Location of the instream flo~ reach on Little Beaver Creek. 
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CAMP CREEK SegMent No. 1 - POInt of BegInnIng 
CIty of Cheyenne DiversIon In NE 1/4. SE 1/4. 
Section 13. T.14 N .. R.79 V. 
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CAMP CREEK INSTREAM FLOV SEGMENT NO. 
(LENGTH OF STREAM SEGMENT • 1.2 MILES) 

Fiqure 1.4. Location of th.;: instr&ar.1 flow reach on C~rr.p Cr<:'~y.. 
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LAKE CREEK SegMent No. 1 - POint of Ending 
Houth of Lake Creek In NV 1/4. Section 11. 
T . 13 N.. R . 79 V. 
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LAKE CREEK Seg~ent No.1 - Point of Beginning 
Propos~d City of Cheyenne Diversion In SE 1/4. 

NV 1/4. Section 33. T.14 N .. R.78 V. 
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Figure 15. Location of the instrearn flo~ reach on LRke Creek. 
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HORSE CREEK SegMent No. 1 - POint of Beginning 
City of Cheyenne Diversion In NE 1/4. SV 1/4. 
Section 16. T.14 N .. R.79 V. 
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Flgure 16. Location of the instream flow reach on Horse Creek. 
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