Stream: Armstrong Creek

Executive Summary

Water Division: 6
Water District: 44
CDOWH#: 19035
CWCB ID#: 06/06/A-013

Segment: Headwaters to Elkhead Creek

Upper Terminus: Headwaters

Latitude: 40d45'43.66"N Longitude: 107d04'20.27"W
UTM North: 4514417.229 UTM East: 325085.746

SE1/4, SE1/4, Sctn6, TIN, R86W, 6th PM

736 ft W of the E Section Line, 204 ft, N of the S Section Line

Lower Terminus: Elkhead Creek

Latitude: 40d44'43.11"N Longitude: 107d08'11.65"W
UTM North: 4512680.197 UTM East: 319614.994

NE1/4, NW1/4, Sctn15, T9N, R87W, 6th PM

2135 ft E of the W Section Line, 671 ft, S of the N Section Line

Counties: Roultt
Length: 4.63 miles
USGS Quad(s): Meaden Peak, Pilot Knob, Quaker Mountain
ISF Appropriation: 1.0 cfs (04/01 — 07/15)
0.25 cfs (07/16 — 03/31)
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Summary
The information contained in this report and the associated instream flow file folder forms the
basis for the instream flow recommendation to be considered by the Board. It is staff’s opinion

that the information contained in this report is sufficient to support the findings required in Rule
5i.

Colorado’s Instream Flow Program was created in 1973 when the Colorado State Legislature
recognized “the need to correlate the activities of mankind with some reasonable preservation of
the natural environment” (see 37-92-102 (3) C.R.S.). The statute vests the CWCB with the
exclusive authority to appropriate and acquire instream flow and natural lake level water rights.
In order to encourage other entities to participate in Colorado’s Instream Flow Program, the
statute directs the CWCB to request instream flow recommendations from other state and federal
agencies. The Colorado Division of Wildlife (CDOW) recommended this segment of Armstrong
Creek to the CWCB for inclusion into the Instream Flow Program. Armstrong Creek is being
considered for inclusion into the Instream Flow Program because it has a natural environment
that can be preserved to a reasonable degree with an instream flow water right.

The CDOW is forwarding this stream flow recommendation to the CWCB to meet the State of
Colorado’s policy “... that the wildlife and their environment are to be protected, preserved,



enhanced, and managed for the use, benefit, and enjoyment of the people of this state and its
visitors ... and that, to carry out such program and policy, there shall be a continuous operation
of planning, acquisition, and development of wildlife habitats and facilities for wildlife-related
opportunities” C.R.S. 33-1-101 (1). The CDOW Strategic Plan states “Healthy aquatic
environments are essential to maintain healthy and viable fisheries, and critical for self-
sustaining populations. The Division desires to protect and enhance the quality and quantity of
aquatic habitats.”

Armstrong Creek is approximately 4.6 miles long. It begins on the west side of Meaden Peak at
an elevation of approximately 9850 feet and terminates at the confluence with Elkhead Creek at
an elevation of approximately 7900 feet. Of the 4.6 mile segment addressed by this report,
approximately 100% of the segment, or 4.6 miles, is located on public lands. Armstrong Creek
is located within Routt County. The total drainage area of the river is approximately 3.5 square
miles. Armstrong Creek generally flows in a westerly direction.

The subject of this report is a segment of Armstrong Creek beginning at its headwaters and
extending downstream to Elkhead Creek. The proposed segment is located northeast of the
Town of Craig. The staff has received one recommendation for this segment from the CDOW.
The recommendation for this segment is discussed below.

Instream Flow Recommendation(s)

The CDOW has recommended 1.0 cfs, summer, and 0.4 cfs, winter, based on their data
collection efforts (see Table 1 and Appendix A). The modeling results from this survey effort
are within the confidence interval produced by the R2CROSS model.

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
Headwaters Elkhead Creek 4.6 0 100

100% of the public lands are owned by the USFS.

Biological and Field Survey Data

As reported in the letter from CDOW to the CWCB “The DOW, in July of 2005, collected
stream cross section information, natural environment data, and other data needed to quantify the
instream flow needs for this reach of Armstrong Creek. Armstrong Creek is classified as a minor
stream (between 4 to 9 feet wide) and fishery surveys indicate the stream environment of
Armstrong Creek supports Colorado River cutthroat trout (Salmo clarki pleuriticus), Brook trout
(Salvelinus fontinalis), Mountain sucker (Catostomus platyrhynchus), White sucker (Catostomus
commersoni), Longnose sucker (Catostomus catostomus), Longnose dace (Rhinichthys
cataractae), Speckled dace (Rhinichthys osculus) and Mottled sculpin (Cottus bairdi).

Colorado River cutthroat trout and Mountain sucker have been identified by the DOW and
several other state and federal agencies as “species of greatest conservation need”. DOW is
involved in developing Conservation and Management Plans for these species. The intention of
these plans is to increase populations and distributions of identified species, thereby assisting in




the long-term persistence of each species. The success of such plans could potentially curtail the
need for federal listing of these species under the Endangered Species Act (ESA). These species
are not currently federally listed” (See CDOW Fish Survey in Appendix B).

Field Survey Data

CDOW staff used the R2ZCROSS methodology to quantify the amount of water required to
preserve the natural environment to a reasonable degree. The R2CROSS method requires that
stream discharge and channel profile data be collected in a riffle stream habitat type. Riffles are
most easily visualized, as the stream habitat types that would dry up first should streamflow
cease. This type of hydraulic data collection consists of setting up a transect, surveying the
stream channel geometry, and measuring the stream discharge. Appendix B contains copies of
field data collected for this proposed segment.

Biological Flow Recommendation

The CWCB staff relied upon the biological expertise of the cooperating agencies to interpret
output from the R2CROSS data collected to develop the initial, biologic instream flow
recommendation. This initial recommendation is designed to address the unique biologic
requirements of each stream without regard to water availability. Three instream flow hydraulic
parameters, average depth, percent wetted perimeter, and average velocity are used to develop
biologic instream flow recommendations. The CDOW has determined that maintaining these
three hydraulic parameters at adequate levels across riffle habitat types, aquatic habitat in pools
and runs will also be maintained for most life stages of fish and aquatic invertebrates (Nehring
1979; Espegren 1996).

For this segment of stream, one data set was collected with the results shown in Table 1 below.
Table 1 shows who collected the data (Party), the date the data was collected, the measured
discharge at the time of the survey (Q), the accuracy range of the predicted flows based on
Manning’s Equation (240% and 40% of Q), the summer flow recommendation based on meeting
3 of 3 hydraulic criteria and the winter flow recommendation based upon 2 of 3 hydraulic
criteria.

Table 1: Data
Party Date Q 250%-40% Summer (3/3) Winter (2/3)
DOW 07/26/2005 0.42 1.0-0.2 1.0 0.4

DOW = Division of Wildlife

Biologic Flow Recommendation

The summer flow recommendation, which met 3 of 3 criteria and is within the accuracy range of
the R2CROSS model is 1.0 cfs (See Table 1). The winter flow recommendation, which met 2 of
3 criteria and is within the accuracy range of the R2ZCROSS model range is 0.4 cfs (See Table 1).

Hydrologic Data

After receiving the cooperating agency’s biologic recommendation, the CWCB staff conducted
an evaluation of the stream hydrology to determine if water was physically available for an
instream flow appropriation. The hydrograph below was derived from data collected by the
USGS stream gage for Elkhead Creek near Clark, CO (#09244500), which has a drainage area of




45.4 square miles (See Gage Summary in Appendix C). The total drainage area of this segment
of the Armstrong Creek is approximately 3.54 square miles. The period of record for this gage
was 1942 to 1973, the period of record used by staff in their analysis was 1942 - 1973, or 19
years of record. Table 2 below displays the estimated flow of Armstrong Creek at the gage, in

terms of a percentage of exceedence.

Table 2: Estimated Stream Flow for Armstrong Creek

Exceedence Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec
1% 0.50 0.39 1.44 31.19 48.36 26.99 271 091 101 086 0.78 0.59
5% 040 0.39 0.78 22.46 40.20 17.15 203 064 063 069 064 050
10% 034 034 0.60 14.04 35.82 15.28 172 054 044 062 058 0.39
20% 031 031 0.47 7.80 28.04 10.92 133 040 036 051 044 037
50% 025 0.23 0.30 2.34 15.75 4.44 071 026 022 030 031 027
80% 0.17 0.9 0.23 0.86 8.89 2.11 030 014 011 018 022 017
90% 0.14 0.17 0.20 0.43 6.99 1.25 022 008 007 016 019 0.16
95% 0.14 0.12 0.17 0.31 5.13 0.94 015 005 005 015 018 0.14
99% 0.14 0.2 0.16 0.20 3.34 0.50 010 003 005 0.07 016 0.14

Estimated Stream Flow on Armstrong Creek
6.00 i
5.00 -
4.00
(2]
+ 3.00
2.00 -
1.00 -
0.00 I I I = I I I I I I I I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Table 2 shows that the summer flow recommendation of 1.0 cfs is available at least 50% of the
time for the month of April 1% through July 15". The winter flow recommendation of 0.4 cfs is
not available at least 50% of the time from July 16" through March 31 Based on water
availability, the winter recommendation was further reduced to 0.25 cfs for the time period of

July 16" through March 31,




Precipitation Data

Staff reviewed a local precipitation data set from 1 site located near the Elkhead Drainage (see
Precipitation Data in Appendix C). Table 3 shows the water year and the percent of average
precipitation recorded at each site. It is staff’s opinion that the 19 years of stream-flow data
analyzed is representative of average water-years.

Table 3: Precipitation Data as a percentage of Average

Year Craig Elevation=5690 Lat=40.31 Long=-107.33
1942 73%
1943 80%
1944 102%
1945 157%
1946 112%
1947 131%
1949 117%
1950 91%
1951 139%
1952 92%
1953 108%
1954 102%
1955 90%
1956 69%
1957 139%
1958 56%
1959 106%
1960 69%
1961 94%
1962 67%
1963 94%
1964 110%
1965 104%
1966 74%
1967 125%
1968 96%
1969 125%
1970 120%
1971 83%
1972 86%
1973 94%
Average 100%

Table 3 shows that the 19 years of stream flow data analyzed is representative of average water

years.



Existing Water Right Information

Staff has analyzed the water rights tabulation and consulted with the Division Engineer’s Office
(DEO) to identify any potential water availability problems. Records indicate that there are no
surface water diversions that are located within this reach of Armstrong Creek. According to the
DEO, there is usually sufficient water available within this stream reach to satisfy the
recommended instream flow amount. Based on this analysis, staff has determined that water is
available for appropriation on Armstrong Creek, from the headwaters to the confluence with
Elkhead Creek, to preserve the natural environment to a reasonable degree without limiting or
foreclosing the exercise of valid existing water rights.
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CWCB Staff’s Instream Flow Recommendation
Based on the CDOW recommendation, staff recommends the Board form its intent to appropriate
on the following stream reach:

Stream Name: Armstrong Creek

Segment:

Upper Terminus: Headwaters

Latitude: 40d45'43.66"N Longitude: 107d04'20.27"W
UTM North: 4514417.229 UTM East: 325085.746

SE1/4, SE1/4, Sctn6, T9N, R86W, 6th PM

736 ft W of the E Section Line, 204 ft, N of the S Section Line

Lower Terminus: Elkhead Creek

Latitude: 40d44'43.11"N Longitude: 107d08'11.65"W
UTM North: 4512680.197 UTM East: 319614.994

NE1/4, NW1/4, Sctn15, T9N, R87W, 6th PM

2135 ft E of the W Section Line, 671 ft, S of the N Section Line

Counties: Roultt
Length: 4.63 miles
USGS Quad(s): Meaden Peak, Pilot Knob, Quaker Mountain
ISF Appropriation: 1.0 cfs (04/01 — 07/15)
0.25 cfs (07/16 — 03/31)



APPENDIX - A
ISF Recommendation



STATE OF COLORADO

Bill Owens, Governor
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF WILDLIFE

AN EQUAL OPPORTUNITY EMPLOYER

Bruce McCioskey, Direclor ~—
6060 Broadway For Wildiife-
Denver. Colarado 80216 For People

Telephone (303) 297-1192

December 15, 2005

Mr Dan Merniman and Mr. Todd Doherty
Colorado Water Conservation Board
Stream and Lake Protection Section

1313 Sherman Strect. Room 723

Denver, Colorado 80203

Re:  Colorado Division of Wildlife Instrcam Flow Recommendations for Armstrong Creek.

Dear Dan and Todd,

The purposc of this letter is to officially transmit the Colorado Division of Wildlife’s (DOW) Instream Flow
Recommendations for Ammstrong Creek in Routt County. The reach of stream covered by this flow
recommendation is from the headwaters of Armstrong Creek to the conflucnce with Elkhead Creek, a
distance of approximatcly 4.5 miles.

The DOW, in July of 2008, collected strearn cross section information, natural environment data, and other
dati nceded to quantify the instream flovs needs for this reach of Armstrong Creek. Armstrong Creck 1s
classified as a minor strcam (between 4 to 9 fect wide) and fishery surveys indicatc the strcam environment
of Armstrong Creck supports Colorade River cutthroat trout (Salmo clarki pleuriticus). Brook trout
(Salvelinus  fontinalis), Mountain sucker (Catostomus platvrhynchus), White sucker (Catostomus
commersoni). Longnose sucker (Catostomus catostomus), Longnose dace (Rhintchthys caturactae),
Speckled dace (Rhunichthys osculus) and Mottled sculpin (Cottus hairdi).

Colorado River cutthroat trout and Mountain sucker have been identificd by the DOW and several other state
and federal agencies as “species of greatest conservation nced”. DOW 1s involved in devcloping
Conservation and Management Plans for thesc species. The intention of these plans is to incrcase
populations and distnbutions of identified species, thercby assisting in the long-term persistence of each
species. The success of such plans could potentially curtal the need for federal listing of these species under
the Endangered Specics Act (ESA). These specics are not currently federally listed.”

The stream cross section data was analyzed using the R2CROSS program. The R2CROSS output was
evaluated using the methods deseribed in Nehring (1979) and Espegren (1996). The CDOW has reviewed
the data collected to date and based on that review recommends that the CWCB appropriated the following
flow amounts to preserve the natural environment of Armstrong Creek to a reasonabie degree:

DEPARTMENT OF NATURAL RESOURCES. Russell George, Executve Director
WILDLIFE COMMISSION, Jeffrey Crawford, Charr « Tom Burke, Vice Charr s Ken Tores, Secretary
Members. Bemard Black « Rick Enstrom » Philp James « Clare O'Neal « Brad Phelps « Robert Shoemaker
Ex Officio Members, Russell George and Don Ament



* 1.0 cubic fect per second is reccommended for Apnl 1 through September 30. This flow is
required to maintain the three principal hydraulic criteria of average depth, averagc velocity and
percent wetted perimeter;

* 0.4 cubic fect per second is reccommended for October | through March 31. This flow is required
to maintamn two of the three principal hydraulic criteria of average depth and percent wetted
perimeter.

The CDOW is forwarding this stream flow recommendation to the CWCB to meet the State of Colorado’s
policy ... that the wildlife and their environment arc to be protccted, preserved, enhanced, and managed for
the use. benefit, and enjoyment of the peoplc of this state and its visitors ... and that, to carry out such
program and policy. therc shall be a continuous operation of planning, acquisition, and development of
wildlife habitats and facilities for wildlifc-related opportunities.” C.R.S. 33-1-101 (1). The CDOW
Strategic Plan states “Healthy aquatic environments arc essential to maintain healthy and viable fisheries,
and critical for sclf-sustaining populations. The Division desires to protect and enhance the quality and
quantity of aquatic habitats.”

Plcase find attached, copics of the ficld data sheets, the RZCROSS modeling runs, fishery survey
nformation and strecam photographs. If you have any questions regarding the attached information or the
mstrcam flow recommendations, please fecl frec to contact me at (303)-291-7267.

Swncerely,

Mark Uppendahl
Colorado Division of Wildlife
Instrcam Flow Program Coordinator

Cc:  Jay Skinner, CDOW Water Unit Program Manager -- w/o attachments
Sherman Hebein, CDOW Scnior Fish Biologist — West Regions — w/o attachments
Bill Atkinson, CDOW Aquatic Biologist — w/o attachments
Lon Martin, CDOW Aquatic Biologist - w/o attachments
Susan Werner, CDOW AWM Area 10 — w/o attachments



APPENDIX - B
Field Data



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LLOCATION INFORMATION

STREAM NAME Armstrong Creek
XS LOCATION N 404434 8" W 107 08° 05 4~
XS NUMBER 7260502
DATE 26-Jul-05
OBSERVERS Uppendahl.Dilger
14 SEC NE
SECTION 15
TWP 9
RANGE 87w
PM 6
CoUNTY Houtt
WATERSHED Yampa
DIVISION 6
DOow CODE 0 N T
USGS MAP Quaker Mnt
USFS MAP 0
SUPPLEMENTAL DATA *"* NOTE "

Leave TAPE WT and TENSION
at defaults for gata collected
TAPE WT 00108 with @ survey level and rod
TENSICN 99999

CHANNEL PROFILE DATA

SLOPE 002421053

INPUT DATA CHECKED BY DATE

ASSIGNED TO DATE



STREAM NAME
XS LOCATION
X5 NUMBER

FEATURE

DIST

000
200
260
300
500
6 80
7h/0
780
7490
820
850
880
90
940
9y
10 00
10 30
1060
11 00
11 50
1300
14 00
1500
16 70
16 71

TOTALS ---—-

Armstrong Creck

N 4044’34 8w 107 08" 05 47

7260502

# DATA POINTS=

WERT
DEPTH

560
590
599
630
640
665
690
705
125
735
7 30
725
720
725
720
720
715
700
6 65
635
625
615
595
570
480

WATER
DEPTH

a oo
020
030
030
020
020
025
020
020
010
000

i)

VEL

000
o010
089
094
078
127
138
030
015
000
000

WETTED

000
000
[the )
000
000
000
0400
000
022
032
030
030
030
4130
030
030
030
034
000
000
ann
000
000
0 0o
000

WATER
DEPTH

020
030
030
020
020
n 78
020
020
010

03
{Max )

Manning's n =
Hydrauhe Rathus=

AREA

(Am}

o000
000
000
000
000
000
000
000
004
0 0%
oo9
006
006

N\ NA

w7

006
006
003
Q00
000
000
¢ o0
000
000
00U
000

057

VALUES COMPUTED FROM RAW FIELD DATA

Q
(Qm)

00
000
000
000
000
000
000
000
000
008
008
aas
007
o1
002
om
000
000
Q00
000
000
000
o000
000
000

042

01025
0 1882328718

100 0%



STREAM NAME Amnsirong Creek
X5 LOCATION N 40 447 34 8" W 107 08 05 4~
XS NUMBER 7260502

WATER LINE COMPARISON TABLE

WATER MEAS COoMP AREA
LINE AREA AREA ERROR
057 055 -2 0%

678 g s7 135 138 3%
6 80 057 127 125 5%
682 057 120 113 0%
684 0957 113 100 9%
6 86 057 107 89 0%
688 057 100 77 4%
690 os7 094 68 2%
692 057 088 55 2%
694 0587 082 44 4%
696 057 076 337%
698 057 Q70 23 3%
699 057 067 18 1%
780 ST U B8 13 U%
70 0s7 061 7 9%
702 057 058 2.9%
703 ns? gss 2 0%
704 057 053 -6 9%
705 057 050 -11 8%
T 06 Q57 047 -16.5%
707 057 044 21 3%
708 057 042 26 0%
710 Q57 027 -35.2%
712 057 031 44 3%
T 14 057 026 53 2%
716 057 022 £1.9%
718 057 017 70 2%
720 057 012 78 1%
722 057 009 B4 5%
T24 057 006 -89 3%
726 057 004 92 8%
728 057 003 -95 5%

WATERLINE AT ZERO
AREA ERROR = 7021



STREAM NAME Armstrang Coeeh

XS LOCATION N 40 44’ 34 8" W 107 0805 47
XS NUMBER 1260502 Constant Manaing's n
*GL* = iowes! Grassine elevation corrected for sag
STAGING TADLE "WL* = Watering carrected for vanahons in field measured wates surface elevations and sag
DiST TO 0P NG 10 WETTED PERCENT HYDR AVG
WATER wIDTH DEPTH DEPTH AREA PERIM  WET PERIM RADIUS FLOW VELOCITY

{FT) [FT) (F IFT} ISQFT) (FTj (%) (FT) {CFS) (FTISEC
665 420 044 070 184 462 100 0% 040 23 122
667 a1 043 oG8 175 452 97 8% 039 210 120
572 389 040 063 155 427 92 5% 036 178 115
677 167 037 ns5a 1% 402 8T 3% G 34 149 109
682 3486 034 053 118 3119 820% 03 123 oa !
687 324 031 048 102 354 76 7% a2 7T e 0 TTiose.
692 306 028 043 (o317 334 2 2% 026 o778 091
G697 294 024 0 0N 318 68 8% 022 059 083
702 280 wao) 033 056 300 65 0% 019 - - 042 074
707 265 b'16” 028 043 282 61 0% n1s or8 0 64
712 2952 012 023 Q30 265 T 4% on 016 053
717 2Mm 008 018 018 240 52 0% ao7 co? 040
122 144 005 013 008 149 1322%° 0aQs [ eX) o032
727 o7 Ce friein) [vE] urs 15 8% 004 om Cc26
732 026 001 003 000 027 58% 0ot 000 013




STREAM NAME
XS LOCAT.CN
x5 NUMBER

MEASURED FLOW (2m)=

Aumstrong Cregk

N 40 44" 34 8™ W 107 08 05 4~

7260502

SUMMARY SHEET

CALCULATED FLOW (Q¢)=

1QM-QcyQm * 100 =

MEASURED WATERLINE

(WLmj=

CALCULATED WATERLINE (Wig)=

(WLm-WLecAWWLm * 100 =

MAX MEASURED DEPTH (Dm =
MAX CALCULATED DEPTH {D¢)=

(Om-OcvDm * 100

MEAN VELOCITY=
MANNING'S N=
SLOPE=

4°Qm=
25" Qm=

RATIQNALE FOR RECCMMENDATION

_—_——

RECCMMENCATION By

CwCaB REVIEW BY

042 cfs RECOMMENDED INSTREAM FLOWY

042 cfs SS=so=Ssz=mscusEs

01 %

703 f
702 #
01 %
030 h
03
97 %

074 fi'sec

0103
0 N2421053 vt

Q2 cfs
10 cfs

AGENCY

DATE

DATE



STREAM MAME
XS LOCATION
X5 NUMBER
DATE
OBSERVERS

114 SEC
SECTION
WP
RANGE
PM

COUNTY
WATERSHED
DIVISION

Data input & Proofing

}Armsirong Creek |
|IN40 44" 34 8 W 107 08' 0547 I
|
|

17260502
17/26/2005

|Uppendahl Dilger

INE
115
19
187W
i6

{Routt
Irampa
16

DOW CODE |

USGS MAP
USFS MAP

TAPE WT
TENSION

SLOPE

{Quaker Mni
I

1959999
1

CHECKED BY
ASSIGNED TO

|
|

[Tbs

0024210526/ / Rt

DATE
DATE

od Survey |
-=7 ' lips I A

GLa1 FEATURE

o=

thenm

VERT WATER

DIST DEPTH DEPTH

NN NOhWoONNDS
o
(=]

Smwwumm
83538838332 8838

10 30

g

1100

8

1300
14 00
1500
16 70
1671

Total Data Potntg = 2%

560
590
599
630
6 40
6 65
€ 80
705 000
725 020
735 030
730 Q30
725 020
720 020
725 025
720 020
720 020
715 010
700 000
6 65
635
625
615
595
570
4 80

|

VEL

Totals)

>

00000 COCOCOO0AOOOCOODICAOO
8888883885888 828888888888

(VTR

Q

000
Q00
000
000
000
000
000
000
000
008
008
005
007
010
002
oot
000
000
000
000
000
0g0
000
000
000

042!

Tape to
Water

000
nao
000
000
000
000
000
000
705
705
T00
705
700
700
700
700
705
000
000
000
000
000
000
000
o 00



STREAM NAME Armstrong Creek

XS LOCATION N 4044 34 3" W 107 0805 4-
XS NUMBER 7260502 Thorne-Zevenbergen D84 Cnrrechion Apphed
Estimated D84 = 042
*GL* = lowest Grassine elevanon corrected for sag
STAGING TABLE WL = Waterline cofrected for varatons in fieid measured water surface elevations and sag
. Veloutr basad on test of RDB4>1
QISTTO TOP AVG MAX, WETTED PERGENT HYDR ’ AVG
WATER WIDTH DEPTH DEPTH AREA PERIM WETPERIM  RADIUS FLOW VELOCTY
[FT) (FT) (FT) (FT) (SQFT) (FT) (%) {FT) {CFS) {FTISEC)
‘GL* 6 65 420 D44 070 184 462 100 0% 040 547 298
6 67 4113 043 068 175 452 97 8% 039 49 283
672 389 040 063 155 427 92 5% 0 3% kR 249
677 367 037 058 136 403 87 3% 03 29 217
682 346 034 053 118 379 82 0% 0N 222 1487
687 124 an D48 102 354 76 7% D29 162 159
692 306 028 043 085 K 72 2% 026 111 10
697 294 024 038 071 318 68 8% 022 071 - - V0
"wL* 702 2 B0 020; 033 056 aop 65 0% 019 S =042 G4
707 265 016 028 043 282 61 0% 015 023 053
712 252 012 023 030 265 57 4% o 10 03
717 23 Qo8 Q18 L] 240 £2.000 vur 004 o
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INSTREAM FLOW DETERMINATIONS
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DISCHARGE/CROSS SECTION NOTES
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Specie List by DOW CODE # 11/3/2005

WATERG  WATERNAME  JATLICO] SAMPDATE |SPEC | COMM

19035 ARMSTRONG CREEK 16 C1  6/28/2000 LGS LONGNOSE SUCKER
19035 ARMSTRONG CREEK 16 €17 6/28/2000 MTS —'MOTTLED SCULPIN
19035 ARMSTRONG CREEK 16 C1 °  6/28/2000LND LONGNOSE DACE _
19035 ARMSTRONG CREEK 16 C1 °  6/28/2000CRN  CO RIVER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 . B/18/1998 CRN CO RIVER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 :  8/18/1998 CRN CO RIVER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 ,  8/18/1998 BRK BROOK TROUT

19035 ARMSTRONG CREEK 16 C1 . 8/18/1988 BRK BROOK TROUT

19035 ARMSTRONG CREEK 16 C1  8/17/1998 BRK BROOK TROUT

19035 ARMSTRONG CREEK 16 C1  817/1998SPD 'SPECKLED DACE
19035 ARMSTRONG CREEK 16 01' E 8/17/1998 MTS  ‘MOTTLED SCULPIN
19035 ARMSTRONG CREEK 16 C1 ' 8/17/1998 MOS MOUNTAIN SUCKER
18035 ARMSTRONG CREEK 16 C1,  8/17/1998 CRN CORWER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 8/17/1998 CRN  CO RIVER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 . 8/17/1998.CRN :CO RIVER CUTTHROAT
19035 'ARMSTRONG CREEK 16 'C1 = 7/25/1997 CRN _CO RWER CUTTHROAT
19035 " ARMSTRONG CREEK 16 C1  ~_~ 7/25/1997.CRN__CO RIVER A CUTTHROAT
19035 'ARMSTEONG CREEK i u © 7 7125/1997 MOS MOUNTAIN SUCKER
19035 'ARMSTRONG CREEK 16 'Ct - 7/25/1997 WHS WHITE SUCKER

19035 'ARMSTRONG CREEK 116" C1 |~ 7/25/1997 WHS ~ WHITE SUCKER

19035 ARMSTRONG CREEK 16 'C1 | 7/25/1997MTS MOTTLED SCULPIN
19035 ARMSTRONG CREEK 16 C1: _ 7/25/1997 SPD SPECKLED DACE
19035 ARMSTRONG CREEK 16 C1 |  7/25/1997MOS 'MOUNTAIN SUCKER
19035 _ARMSTRONG CREEK 16 C1 ' 7/25/1997] MTS. _MOTTLEO SCULPIN
19035 _ARMSTRONG CREEK 16_C17_ __ 7/25/1997:SPD_~SPECKLED DACE
19035 'ARMSTRONG CREEK 16 C1 . _  7/8/1997.5PD SPECKLED DACE
16035 ~'ARMSTRONG CREEK 16 C1 .~ "7/B11997'SPD SPECKLED DACE
19035 ARMSTRONG CREEK 16 C1 | 7/8/1997 BRK BROOK TROUT

19035 'ARMSTRONG CREEK 16 C1 . _ 7/8/1997 MTS MOTTLED SCULPIN |
19035 'ARMSTRONG CREEK 16 C1 ! 7/811997 MTS "MOTTLED SCULPIN
19035 'ARMSTRONG CREEK 16 C1 ' 7/81997 WHS WHITE SUCKER
19035 'ARMSTRONG CREEK 16 C1 . " 7/8/{997 MOS —MOUNTAIN SUCKER
19035 'ARMSTRONG CREEK 16 C1 | " 7/8[ 1897 CRN ~ CO RIVER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 -~ 7/811997 'CRN_"CO RIVER CUTTHROAT
19035 'ARMSTRONG CREEK 16 C1 :  7/8/1997 CRN CORIVER CUTTHROAT
19035 'ARMSTRONG CREEK 16 C1 |  8i28/1996 CRN 'CO RIVER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 !  9/24/1993 CRN [CO RIVER CUTTHROAT
19035 ARMSTRONG CREEK 16 C1 .  9/24/1993 MOS MOUNTAIN SUCKER
19035 ARMSTRONG CREEK 16 C1 - 9/24/1993WHS WHITE SUCKER

19035 'ARMSTRONG CREEK 16 C1~ 9/24/19938PD  SPECKLED DACE
19035 ARMSTRONG CREEK 16 C1  9/24/1993MTS MOTTLED SCULPIN
18035 'ARMSTRONG CREEK 16 C1 :  8/28/1984 SPD  SPECKLED DACE
19035 ‘ARMSTRONG CREEK 16 C1 - 8/28/1984 MOS MOUNTAIN SUCKER
19035 ARMSTRONG CREEK 16 C1 8/28/1984 MTS  MOTTLED SCULPIN
18035 ARMSTRONG CREEK 16 C1 8/14/1976 MTS  MOTTLED SCULPIN
19035 ARMSTRONG CREEK 16 C1 ¢  B/14/1976 MOS MOUNTAIN SUCKER

Page 1



Specie List by DOW CODE # 11/3/2005

ATER(Q WATERNAME IATLICOQ SAMPDATE |SPEC | COMM |
18035 . ARMSTRONG CREEK 16 C1 : 8/14/1976 SPD  :SPECKLED DACE

19035 ARMSTRONGCREEK 16 c1 8/14/19?68RK :BROOK TROUT

19035 ARMSTRONG CREEK 16 C1 ' 81411976 CRN 'CO RIVER CUTTHROAT

Page 2



APPENDIX - C
Water Availability Analysis



Staton ELKHEAD CREEK NEAR CLARK, CO.
Parametler STREAM FLOW CFS
Year 1942-1973
State CO
County ROUTT

Monthly Statistics

Jan Feb Mér Apr May

¥ Days 527 481 527 480 496

Avg Day 31 319 483 ©B6438 2388

Max Day 720 500 2100 5000 8000

Min Day 180 160 200 240 2500

*  # Months 17 17 17 16 16

SDev Month 103 0880 207 5548 7306

Skew Month 0 361 0275 0783 0734 0041

| B munti [R-19] i 60 z 37 i a7 17 3

Max Month 508 500 890 1652 3576
Exceedences

1% 640 500 1846 4000 6202

5% 513 S00 1000 2880 5156

10% 430 430 766 1800 4594

20% 400 400 600 1600 3546

50% 320 300 390 3000 2020

80% 220 240 300 1100 1140

90% 180 220 260 550 8960

I 95% 1 80 160 220 400 6580

99% 180 160 205 260 4288

Punted From HYDROCATA WEST_1 121407 &1 57 31 PM

Jul

Jun
ag0 507
8226 1074
4180 4100
580 100
16 17
50 91 5 56
0404 0078
2433 zé4
1704 1981
3462 3373
2200 2600
1950 2200
140 0 1700
5700 915
2700 388
1600 280
1200 190
640 130

Aug
527
Je4
17 00
0300
17
184
0 348
G 89a

673

1173
20
650
510
330
174
100
0700
0400

|

Statistic

Latitude
Longitude
Elevation

Drainage Area

Sep Oct
510 529
325 445
29 Q0 2300
0400 0700
17 17
161 204
0542 0 465
101 173
553 814
12 90 1100
810 885
570 791
4 60 6 50
280 380
140 230
0900 200
0700 190
0610

(900

09244500

Mean
40 4356
107 1008
7800 Q0
4540
Nov Dec
510 827
4 45 365
1200 840
160 150
17 17
152 130
0486 0401
Z6 180
764 525
998 760
820 6 40
7 50 500
560 480
400 350
280 220
240 200
235 180
200 180

Ano |

6121
34 37
80010

0300 .

15

10 40

-0 201

152U

5292

432 5
2100
1100
2300
430
260

200 :

170
o2




ELKHEAD CREEK NEAR CLARK, CO. |

T T _ T _ T _._ 7 _ DrainageBasn ~ | T T _ T 1T _T 7T _ T T T
D __ IState _ County Agency Hydrounit |Elevation(H) |Gage |Basin__  PercentArea =~ _ | — |ll_-| -
__9244500,CO __ _ROUTT "USGS | " 14050001'" 780000  @bal _ 354 _ 7 mh.__ S
| | | ! ! |
Start'Date [End Date_ ,Record A_..ocw 'Average (cfs) Max (cfs)” _Minfefs)) R R Tl T T
_ o tea2| 1973 _ 19| 6121 3437 800 03 _ | __ .
e e S S e S B A
DailyMean(ets) _ T _ i _ 1 _ L S I
- e W S A |, __ _r _ T T T T
January __ [February [March__ Apri — _ \May _ loune  July " “"August_ _ " |September October " November  December
_ 1, 32" 325 38! __ 129! 13506 1582 2265 501 281 _ 379] _ 536 _ 389
T T 27 3 3 26 wmﬂ. 1434 178 6, 1521 2051] 485 276 37 508’ 385
— 3 T318] ~ 328 3I@3’ T 1so02]” T 20371 a8t T 1019 513 ° 266 38 496 365
. T __ 47 T3asi T 337 381~ _ 16837 T 2084 _1332] 7 1819 T .mm_l T262] 378 545 3%
51 312_ 326, _ 378 1806 2031,  129] _ 1718 a6t Tza9] T3y mom_ ~ T aee
- 6 T 312 325l 378 2023 2108] 1211 15551 4863 272! 4597 ~  Ta03 3er
— 7 T 3131 73220 37, 2956] 2a321 1184 1442 T a4 T 324 T TareT T a7 T 382
T TS e sT Tl T wst T ol T whl T Tam T oow T oam a5
- R wﬁ_- 319" 38s T 3169, _ 24181082 1293l T 406 261 _ a1a] " ae8 T 367
_ 1w —o3iel 3180 386, 3669 _ 2841 1063, 1212 _ 397 269 _ 418 415 " 366
ol 3227 31e’ T 388| _ T 3971l T 2632 1073 1131, 348" T 268, T az1, T 472) T 3%6
_ _ 12321, 317 389’ 4426 _e2mig| 9881, 1071 351 _ 252 423 _ 46/ 368
3% 3n] 318 3% 4368) 28l 9338 1047 359, 248 a4 43 368
L] _ 321 318, 392] T 464l 2751 8788 _ 1052, 3e8l 231 407 _ T 406, __ 366
_ _ 18 320, 318 393 5605 2793 8613 974 352 242] _ 432 49| 364
16 _ 22| _ 317 412 6303 2936l 7806 _ 932! _ 37, 2780 465 434 363
M7 32l 3160 48] 6918|2884 7013] 88 306] 28z T 4570 T a4 736
32 316 4250 T4 2956, 6506 84y 322l " 3, _ aee, _ _as3_ 362
_ 19 38 317 __ 425 8113 _ 3008 575 g1 388 _  37|_ 433 428 365
_ I-moF 32 317 434 __9556] 2943 5338, 926 342 _348] _ 442 428l 365
21 _3dz4 317 541, _ 1087 __  _ 2906 475] 865 _ 322 3716 _ 454, 418 36
22 32 3151 588 1149, 2795 4567 rr2] 384 T &9 T awd i08; 353
_ 23 323 312 568 _ :uﬁ __ 2498 _ 4235 726" 333) _ 3gal _ aassl T a08l 349
_ “2s] 32 313 s49g] T 158! T 72305, 4409 686 33| 369 _4€3_ _ 412 _ 35
_ 25 319, 37| 83— mi21__ T As5] T39sal o4 T 28y 388, 441, 406 369
26, a3l 319 €58 T thos, T 204l 3€1s T @22l “261_ 446l ase| T 3es] T T3ey
T Tzl T o3t mies T 7] T erEs| T 2020 322 58t . ze1] T a2z T T4s5 T 3dal T 352
28" _ 318, _ 318 _ 694~ 9386 1925 _ 30821 T 535, 2610 T a1 T 578 T 3w T 344
29 315 324 72a, T 1063, 1862|2728 ~__ 507 27t~ 548, 534] 398 339
7 T3] a7 T 7B3] . 1183[_ 1833 2538 527 Nﬂ_ 4a8] s3] T Tal T 33
_onl 3T -— 83!~ _ ' e [T 13T _ 254] 0 T 842 T T T 338
Average (cfs)  "3198f 3189l ags "e438 3879 8ra6’ 1074 364 325 T 445 T 446 T 365
Max(cts) |~ 3280 33 838 _ T 1258, 3008  _ 7882 2265 622 7 "Bacl_ 578l T Tsdsl T35
Min(cfs) _ ,  __ 31 __ 22l 376 1298 1506, 2538 507, _ 25Y, 23wy I 3%a _ 3%
_ _ _ _ [
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Water ><m__mc___£._"oq ?Bm:o:u Creek Eased on Stream ommo Elkhead oqmmr NR Clark, 00

|
Daily Mean .n*mv _ _ i _ _ . _ _ _
||._..|4_||.||.|1|H..11||.|.|||..||.||||~H|-_-|.|||Hh||||
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MEAN FLOW (CFS)
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7] T084|MALBURG DITCHNO 2 T TI2[BROWNS GULCH ] SE[ W |9 7N 8W| S |19 0.7000C 5C 12311975 | 125311974 | 0B9/eT5 0| 45886,00000) wnsga-_;s‘ 1] q
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7] B43|PITNEY DITCANO 3 T B5[BUCK GULCH S [N NE [7 ELES T2000[C g 053011972 | 09011960 | 1072571960 0| 4047500000 I 1] q
| %[ S&3[PITNEY DITCANO 3 T as‘I‘BUCK GULCH s [W | NE |7 NEUEE 00330[C STF 0573011972 | 09011960 | 1012571960 0| 40475.00000) 30| 79CWooT 7 F406117[TT MEINHOLD WELL
7] 6118]PAUL MOORE WELL 2 B5[BUCK GULCH ENEIEIE 7N B8W| S [89 00110[C g 123171980 TBI971 0| 44550.00000) B0CW003q| 1] q
| %[ 796[BUCK GULCH DITCH T as‘I‘BUCK GULCH 5 || SwW |8 TN 88W| S [189 T0000[C g T2R11972 | 1214971 | 050011935 0| 455031160 R 1] L
7] 796|BUCK GULCH DITCH T B5[BUCK GULCH BB 7N B8W| S [189 T0000[C SAB 12311977 | T2BUSTL | 0501193 0| 4455031160 SICWOLT 7 q
B SPGSIEC 7 as‘I‘BUCK GULCH S [N SW[B | 7N 88W 59 0.0400/C S ToR11974 | 128171973 | 070171900 0| 452018 o737 7] g
7] T071|ZEFNER SPG SITE B 7 B5[BUCK GULCH 5 NE[SW [ | 7N 8w 5 [0 0.0300[C g 12311974 | 125311973 | 09011500 0| 452901850 W0735-77] 1] q
7| 884[SOUTH SPRING 7 as‘I‘BUCK GULCH 5] SE[NE |7 7N 88W[ 5 [89 00330[C S ToR978 | 1281977 | 0701977 0| 4675146569 WIAT4-7g) 1] L
7] 2046|MIDDLE SPG 7 B5[BUCK GULCH 5 NE | NE |7 7N B8W| S [89 0.0330[C 5C 12311978 | 12311977 | 0BRATST8 0| 46987.00000) WIATa-7g] 1] q
| 24| 2046[MIDDLE SPG 7 as‘I‘BucK GULCH 5 NE | NE |7 TN 88W[ S |89 0.0330/C SCA T2BU1978 | 125311977 | 0812471978 0 46987,00000 82CW0194] 7 0
7 2047[NORTH PG 7 B5[BUCK GULCH S [N NE [7 7N B8W| S [89 0.0330[C 5C 12311978 | 12311977 | 0BRATST8 0| 46987.00000) WIATa-7g] 1] q
[ 2047 NORTH SPG 7 as‘I‘BUCK GULCH s [W| NE |7 7N 88W[ 5 [89 00330[C SCAB | 12531978 | 12B31/1077 | 0824078 0| 46987.00000) WIAT4-7g) 7 O[ABANDONED 033CFS
7] 6118]PAUL MOORE WELL 2 B5[BUCK GULCH ENEIEIE 7N B8W| S [89 0.0220[C oC 123171980 050711980 0| 47600.00000) B0CW003q| 7 q
| %[ T18[PAUL MOORE WELL 2 B5[BUCK GULCH S [ SW| W8 TN B8W| S [89 0.0220]C O.CA 2311980 050711980 0| 47600.00000) BACWOL03| E L
7] 3425|VIDDLE RES 3 B5[BUCK GULCH ENEIEIE 7N B8W| 5 [0 S2000A g 123171982 | 125311981 | 0B0UIo46 0| 4821235279 B2CW0L9 1] q
[ 4] Z010[FOWE DITCH T TIO[CALF CK 5] NE[NE |5 | 8N 8W S |1 Z0000/C ST ToR97 | 12801076 | 07211975 0| 4585700000 BZCWO20 1] 3400700 TT MCKINLAY D 72
7] 2010|FOWE DITCH T TIO[CALF CK 5 NE| NE |5 | BN 88W| 5 [1 70000 g 12311975 | 12311974 | 0720975 0| 45857.00000) WOBs2-7 7 q
| 4| 2011[HOWE SPGNO T 7 TT0[CALF CK 5 NW [ NW |15 SN[ 88W S 9 0.2000/C SC T2B1976 | 125311975 | 012171976 0 46041,00000 W0947-76| 1] 0
7] 2011]HOWE SPGNO 1 7 TIO[CALF CK 5 [NW|NW |55 | 8N 88W S |9 0.2000C SCA 12311976 | 125311975 | 01211976 0| 4604100000 BICWO2L2| 7 q
| 4| 2012|HOWE SPG NO 2 7 TT0[CALF CK 5 NE [ W [15 SN[ 88W S 9 0.2000/C SC T2B1976 | 125311975 | 012171976 0 46041,00000 W0947-76| 1] 0
7 2012]FOWE SPGNO 2 7 TIO[CALF CK 5 NE [ W[5 | 8N 38W| 5 [0 0.2000[C SCA 12311976 | 125311975 | 01211976 0| 4604100000 T9CWOIE:| 7 q
| 24| 2013[HOWE SPG NO 3 7 TT0[CALF CK 5 NE [ W [15 SN[ 88W S 9 0.2000/C SC T2B1976 | 125311975 | 012171976 0 46041,00000 W0947-76| 1] 0
7] 2013]FOWE SPGNO 3 7 TIO[CALF CK 5 NE [ W[5 | 8N 88W| 5 [0 0.2000[C SCA 12311976 | 125311975 | 01211976 0| 4604100000 B20W0207| 7 q
7] 2084[FIOUSE SPG 7 TIO[CALF CK 7] NE[SW [ | 7N W S [8 0.0330[C g T231/1980 | 12811979 | 0611211942 L BOCWOL14| 1] 0
7] 3742]RAFTOPOULOS Q MTNRES 1 3 TIO[CALF CK 5 NE [ W |7 BN 87W 5 9 T0000A g 123171983 | 1253171982 | OB/IS/IG67 0| 4857742809 B3CWOLT 1] q
| 22| 3743[RAFTOPOULOS Q MTN RES 2 3 TIO[CALF CK S [ SW|SW |6 ELER TO000[A g T231/1983 | 1213171962 | 0612011967 0| 485774200 B3CWOLTS| 1] L
7] 374[RAFTOPOULOS Q MTNRES 3 3 TIO[CALF CK ENLEIE BN 87W 5 9 T0000[A g 123171983 | 1253171982 | 0612571967 0| 4857742009 B3CWOLT 1] q
TW}RAFTDPOULOS QMTNRES 4 3 TIO[CALF CK 5 NE [ SW |5 ELER TO000/A g T231/1983 | 1213171962 | 0613011067 0| 485774200 B3CWOLTS| 1] L
7] 3748|RAFTOPOULOS Q MTNRES 5 3 TIO[CALF CK 5 [N NE [6 BN 87W 5 9 T0000A 5C 123171983 | 125311982 | 11161983 0| 48897.00000) B3CWOLT 1] q
TW}RAFTDPOULOS QMTNRES 5 3 TIO[CALF CK 5 |[W | NE [6 ELER TO000/A SCAB | 125311983 | 12531/1%62 | 11/16/1983 0| 48897.00000) B3CWOLTS| 7 O[ABANDONED 1 CFS 1213111968
7] 1267|ROBIN SPRING 1 7 TIO[CALF CK ENEIEI BN 87W 5 9 0.0220[C g 123171988 | 125311987 | 06201978 0| 5040346027 BBCWO002| 1] q
| 74| 4186[DOROGY LOWER POND 71 3 TIO[CALF CK 5 NE [ SW |5 BN 67W S W TO000[A g T231/1994 | 1213171993 | 0913011991 0 | 55%5177 S4CWOLLY| 1] L
7] 4T87|DOROGY LOWER POND 72 3 TIO[CALF CK 5 NE | SW |5 BN 87W 5 [W 050003 g 123171994 | 1253171993 | 00301901 0 | 525%5177 SICWOLLY| 1] q
7] 5071|BRUCE WELL 7L 7 TIO[CALF CK 5] SE|SE |6 BN 87W S |8 0.0330]C g T231/1994 | 1213171993 | 061011994 0| 52747.00000) SACWO0% 1] O|WELL PERMIT 7163910, DECREED NAWE - BRUCE SPRING 71
7] T838] ASPEN GLEN SPRING 7 TIO[CALF CK ] NE[ W |13 | 8N 88W| 5 [0 0.0330[C g 12311996 | 12531719% | O70Ue7A 0 | 5332545077 G5CWO 1] q
| 74| T640[ISADORA SPRING T TIO[CALF CK A [SW[\W |13 | 8N 88W S |9 0.0330]C g T231/19%6 | 1213171995 | 070011974 0 | 5332545077 FECWO 1] L
7] T641]JONES DRAW SPRING 71 7 TIO[CALF CK ] NE W [IT | 8N 88W| 5 [0 0.0330[C g 12311996 | 125317199 | O70UIe7A 0 | 5332545077 G5CWO 1] q
74[ 1842|JONES DRAW SPRING 72 T TIO[CALF CK A [SW| NE [iT_| 8N 88W S |9 0.0330[C g T231/19%6 | 1213171995 | 070011974 0| 5332545077 FECW0 1] L
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T[ Z178[CASTERNO 157G T 57|CORRAL GULCH S [NW| NE |18 | 7N 88W] 5 |89 0.0330[C S T2R11981 | 123171980 | O5/1/1%81 0| 47978.00000) BICWOL32) 1] L
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24] T369|FIAVES SPRING T 87|CORRAL GULCH S || W32 | 7N 8W S |9 00330[C S 273171991 | 1230199 | 1053171989 0| 5149951073 IICW0047] T g
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