STATE OF COLORADO

Bill Ritter, Jr., Governor
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF WILDLIFE

AN EQUAL OPPORTUNITY EMPLOYER
Thomas E. Remington, Director -
6060 Broadway For Wildlife-
Denver, Colorado 80216 For Pgop[g
Telephone: (303) 297-1192

wildlife.state.co.us

January 7, 2009

Ms. Linda Bassi

Colorado Water Conservation Board
Stream and Lake Protection Section
1313 Sherman Street, Room 723
Denver, Colorado 80203

Re: Colorado Division of Wildlife Instream Flow Recommendations for the Huerfano River.

Dear Linda,

The purpose of this letter is to formally transmit the Colorado Division of Wildlife’s (CDOW) Instream
Flow Recommendations for Huerfano River (see attached Reports). The CDOW has collected data,
including stream cross section information and natural environment data, needed to quantify the
instream flow requirements for these reaches of Huerfano River identified in the report to preserve the
natural environment to a reasonable degree. The Huerfano River should be considered for inclusion into
the Instream Flow Program (ISFP) because it has a natural environment that can be preserved to a
reasonable degree with an instream flow water right.

The State of Colorado’s ISFP 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 Colorado Water Conservation Board
(Board) 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 ISFP, the statute directs the
Board to request instream flow recommendations from other state and federal agencies. The CDOW is
recommending these two segments of the Huerfano River to the Board for inclusion into the ISFP.

The CDOW is forwarding these instream flow recommendations to the Board to meet 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” (See §33-1-101 (1) C.R.S.). The
CDOW Strategic Plan states “[h]ealthy aquatic environments are essential to maintain healthy and
viable fisheries, and critical for self-sustaining populations. The [CDOW] desires to protect and enhance
the quality and quantity of aquatic habitats.”

DEPARTMENT OF NATURAL RESOURCES, Harris D. Sherman, Executive Director
WILDLIFE COMMISSION, Tom Burke, Chair e Claire O'Neal, Vice Chair  Robert Bray, Secretary
Members, Dennis Buechler e Brad Coors e Jeffrey Crawford » Tim Glenn ¢ Roy McAnally e Richard Ray
Ex Officio Members, Harris Sherman and John Stulp



These stream reaches are important to the CDOW and Colorado because they both support naturally
reproducing populations of brown (Salmo trutta) and brook (Salvelinus fontinalis) trout. These species
inhabit cold water streams and lakes with adequate stream spawning habitat present in the fall of the
year.

The information contained in the two attached reports forms the basis for the instream flow
recommendations to be considered by the Board. It is the CDOW staff’s opinion that this information is
sufficient for the Board to make the findings required in Rule 5 (i) of the Instream Flow Rules.

If you have any questions regarding the attached information or the instream flow recommendations,
please contact me at (303)-291-7267.

Sincerely,

y Ay

Mark Uppendahl
Colorado Division of Wildlife
Instream Flow Program Coordinator

Cc:  Grady McNeill, CDOW Resource Support Section Manager — w/o attachments
Jay Skinner, CDOW Water Unit Program Manager — w/o attachments
John Tonko, CDOW Water Resource Specialist — w/o attachments
Doug Krieger, CDOW Senior Fish Biologist — Southeast Region — w/o attachments
Jim Melby, CDOW Aquatic Biologist — w/o attachments
Michael Trujillo, CDOW AWM Area 11 — w/o attachments




Stream: Huerfano River

Executive Summary

Water Division: 2
Water District: 79
CDOW#: 30130

Segment: UNNAMED TRIBUTARY TO STANLEY CREEK

Upper Terminus: UNNAMED TRIBUTARY
Latitude: 37° 41’ 02”N Longitude: 105° 24’ 09"W

Lower Terminus: STANLEY CREEK
Latitude: 37 42° 33”N Longitude: 105° 22’ 16"W

Counties: Huerfano County

Length: 2.6 miles

USGS Quad(s): Mosca Pass.

ISF Appropriation:  5.75 cfs (April 1 — October 31)
2.75 cfs (November 1 — March 31)
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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 Colorado Water
Conservation Board (Board). It is the Colorado Division of Wildlife (CDOW) staff’s opinion
that the information contained in this report is sufficient to support the findings required in Rule

5(i).

The State of Colorado’s Instream Flow Program (ISFP) 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 Board 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 ISFP, the
statute directs the Board to request instream flow recommendations from other state and federal
agencies. The CDOW recommended this segment of Huerfano River to the Board for inclusion
into the ISFP. Huerfano River is being considered for inclusion into the ISFP 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 instream flow recommendation to the Board to meet 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”
(See §33-1-101 (1) C.R.S.). The CDOW Strategic Plan states “[h]ealthy aquatic environments
are essential to maintain healthy and viable fisheries, and critical for self-sustaining populations.
The [CDOW] desires to protect and enhance the quality and quantity of aquatic habitats.”

This segment of the Huerfano River is approximately 2.6 miles long. It begins at the confluence
of an unnamed tributary at an elevation of approximately 8,875 feet and terminates at the
confluence with Stanley Creek at an elevation of approximately 8,450 feet. Of the 2.6 mile
segment addressed by this report, approximately 95% of the segment, or 2.5 miles, is located on
public lands. Huerfano River is located within Huerfano County. The total drainage area of this
segment of the Huerfano River is approximately 55 square miles. Huerfano River generally
flows in a northeasterly direction.

The subject of this report is a segment of the Huerfano River beginning at the confluence of an
unnamed tributary and extending downstream to confluence with the Stanley Creek. The
proposed segment is located near the Town of Redwing. The recommendation for this segment
is discussed below.

Instream Flow Recommendation(s)

The CDOW is recommending up to 5.75 cfs, summer and 2.75 cfs winter, based on their data
collection efforts. This recommendation is based on the physical and biological data collected to
date and does not incorporate any water availability constraints.

e 5.5 cubic feet per second is required to maintain the three principal hydraulic criteria of
average depth, average velocity and percent wetted perimeter;

e 2.75 cubic feet per second is required to maintain two of the three principal hydraulic
criteria.

The modeling results from this survey effort are within the confidence interval produced by the
R2CROSS model (see Table 1).

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
UNNAMED STANLEY 26 5 95
TRIBUTARY CREEK '

Biological and Field Survey Data

The CDOW, in 2006, 2007 and 2008, collected stream cross-section information, natural
environment data, and other data needed to quantify the instream flow needs for this reach of
Huerfano River. Huerfano River is classified as a medium stream (between 20 to 35 feet wide)
and surveys indicate the stream environment of Huerfano River supports populations of brook




trout (Salvelinus fontinalis) and brown trout (Salmo trutta). These species inhabit cold water
streams and lakes with adequate stream spawning habitat present in the fall of the year.

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 R2ZCROSS 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 Board 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 7/19/2006 14.6 36.6-5.9 3.1R 2.1R
DOW 7/19/2006 13.2 33.1-5.3 5.5 2.7R
DOW 8/22/2007 30.1 75.2-12.0 5.5R 3.8%
DOW 8/22/2007 26.0 65.1 — 10.4 2.3R 2.3R
DOW 11/25/2008 10.9 27.2-4.4 6.0 3.0%

DOW = Division of Wildlife

Biologic Flow Recommendation

The summer flow recommendation, which met 3 of 3 criteria and were within the accuracy range
of the R2CROSS model ranged from 6.0 cfs and 5.5 cfs, averaging the summer flow
recommendations within range results in a 5.75 cfs recommendation (See Table 1). The winter
flow recommendation, which met 2 of 3 criteria were all just outside of the accuracy range of the
R2CROSS model. However, averaging all of the winter flow recommendations results in a 2.75




cfs recommendation. In addition, comparing this value (2.75 cfs) to the “within range” value
requested for the upstream segment of the Huerfano River, Lily Lake to Central Branch
Huerfano River Segment, of 2.7 cfs, supports this wintertime recommendation.
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME:
XS LOCATION:
XS NUMBER:

DATE:
OBSERVERS:

/4 SEC:
SECTION:
TWP:
RANGE:
PM:

COUNTY:
WATERSHED:
DIVISION:
DOW CODE:

USGS MAP:
USFS MAP:

SUPPLEMENTAL DATA

TAPE WT:
TENSION:

CHANNEL PROFILE DATA

SLOPE:

Huerfano River
Lower SWA - 37 42' 18.2" 105 22' 35.7"
07/19/05-X1

19-Jul-06
Uppendahl & Molloy

C OO0 OO0

HUERFANO
HUERFANO RIVER
2

0

MOSCA PASS
0

kR NOTE *kh
Leave TAPE WT and TENSION
at defaults for data collected
0.0106 with a survey level and rod
99999

0.0109375

INPUT DATA CHECKED BY: .....cccciviiiitiiiecen, DATE.....cooiiieene

ASSIGNED TO: ...




STREAM NAME:

Huerfano River

XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: Q07/19/06-X1
# DATA POINTS= 41
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
Top Pin 0.00 3.20
B pin 0.01 3.68
1GL 0.50 3.76
1.65 4.34
WL 225 5.09 0.00 0.00
2.30 5.59 0.50 0.89
2.50 5.60 0.45 1.28
3.00 5.50 0.40 1.66
BR 3.50 5.85 0.80 0.12
4.00 5.85 0.80 2.09
4.50 5.85 0.75 2.32
5.00 5.80 0.70 1.44
5.50 5.80 0.60 1.75
6.00 5.85 0.65 2.08
6.50 5.85 0.80 1.84
7.00 5.85 0.55 2.86
7.50 5.80 0.50 2.58
8.00 5.90 0.80 2.20
8.50 5.30 0.20 225
9.00 5.40 0.20 1.95
9.50 5.65 0.60 2.60
10.00 5.80 0.70 2.60
10.50 5.85 0.75 2.38
11.00 5.80 0.65 1.79
11.50 6.05 0.65 0.47
12.00 6.10 0.95 0.78
12.50 6.10 0.85 0.98
13.00 5.80 0.75 1.99
13.50 5.85 0.70 2.68
14.00 6.00 0.60 1.60
BR 15.00 5.90 0.65 0.14
"BR 16.00 5.60 0.40 0.60
17.00 5.30 0.15 0.62
18.00 5.45 0.25 0.74
198.00 5.25 0.10 0.00
WL 20.00 5.12 0.00 0.00
21.50 5.00
1GL 22.00 3.90
24.00 360
B pin 24.30 3.65
Top Pin 34.31 3.26
TOTALS —---emee e

VALUES COMPUTED FROM RAW FIELD DATA

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 .0.00 0.00 0.0%
0.50 0.50 0.06 0.06 0.4%
0.20 0.45 0.16 0.20 1.4%
0.51 0.40 0.20 0.33 2.3%
0.61 0.80 0.40 0.05 0.3%
0.50 0.80 0.40 0.84 5.7%
0.50 0.75 0.38 0.87 5.9%
0.50 0.70 0.35 0.50 3.4%
0.50 0.60 0.30 0.53 3.6%
0.50 0.65 0.33 0.68 4.6%
0.50 0.80 0.40 0.74 5.0%
0.50 0.55 0.28 0.79 5.4%
0.50 0.50 0.25 0.65 4.4%
0.51 0.80 0.40 0.88 6.0%
0.78 0.20 0.10 0.23 1.5%
0.51 0.20 0.10 0.20 1.3%
0.56 0.60 0.30 0.78 5.3%
0.52 0.70 0.35 0.91 6.2%
0.50 0.75 0.38 0.89 6.1%
0.50 0.65 0.33 0.58 4.0%
0.56 0.65 0.33 0.15 1.0%
0.50 0.95 0.48 0.37 2.5%
0.50 0.85 043 0.42 2.8%
0.58 0.75 0.38 0.75 5.1%
0.50 0.70 0.35 0.94 6.4%
0.52 0.60 0.45 0.72 4.9%
1.00 0.65 0.65 0.09 0.6%
1.04 0.40 0.40 0.24 1.6%
1.04 0.15 0.15 0.09 0.6%
1.01 0.25 0.25 0.19 1.3%
1.02 0.10 0.10 0.00 0.0%
1.01 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
19.02 0.95 9.40 14.63 100.0%
(Max.)
Manning's n = 0.0624
Hydraulic Radius= 0.493982995




STREAM NAME: Huerfano River
XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 07/19/06-X1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA _ ERROR
9.40 10.53 12.1%

4.86 9.40 15.30 62.9%
4.88 9.40 14.91 58.7%
4.90 9.40 14.53 54.6%
4.92 9.40 14.14 50.5%
4.94 9.40 13.75 46.3%
4.96 9.40 13.36 42.2%
4.98 9.40 12.97 38.1%
5.00 9.40 12.59 34.0%
5.02 9.40 12.20 29.9%
5.04 9.40 11.82 25.8%
5.06 9.40 11.45 21.8%
5.07 9.40 11.26 19.9%
5.08 9.40 11.08 17.9%
5.09 9.40 10.89 16.0%
5.10 9.40 10.71 14.0%
5.11 9.40 10.53 12.1%
5.12 9.40 10.35 10.2%
5.13 9.40 10.18 8.3%
514 9.40 10.00 6.4%
5.15 9.40 9.82 46%
5.16 9.40 9.65 2.7%
5.18 9.40 9.30 -1.0%
5.20 9.40 8.96 4.7%
5.22 9.40 8.62 -8.3%
5.24 9.40 8.28 -11.9%
5.26 9.40 7.94 -15.5%
5.28 9.40 7.61 -19.0%
5.30 9.40 7.28 -22.5%
5.32 9.40 6.95 -26.0%
5.34 9.40 6.63 -29.4%
5.36 9.40 6.32 -32.7%

WATERLINE AT ZERO

AREA ERROR = 5.170




STREAM NAME: Huerfano River
XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 07/19/06-X1 . Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED PERCENT . HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQ FT) (FT) (%) (FT) (CFS) (FT/SEC)
*GLY 3.90 21.22 1.63 2.20 34.62 23.67 100.0% 1.46 111.17 3.21
417 20.57 1.41 1.93 28.98 22.77 96.2% 1.27 84.84 2.93
4.22 20.44 1.37 1.88 27.96 22.61 95.5% 1.24 80.28 287
4.27 20.32 1.33 1.83 26.94 22.44 94.8% 1.20 75.84 2.82
4.32 20.20 1.28 1.78 2593 22.28 94.1% 1.16 71.50 2.76
4.37 20.11 1.24 1.73 124.92 2214 93.5% 1.13 67.21 2.70
442 20.05 1.19 1.68 '23.91 22.02 93.0% 1.09 62.98 2.63
4.47 19.99 1.15 1.63 2291 21.90 92.5% 1.05 58.86 257
4.52 19.92 1.10 1.58 ©21.92 21.78 92.0% 1.01 54.85 2.50
4.57 19.86 1.05 1.53 20.92 21.66 91.5% 0.97 50.95 244
4.62 19.80 1.01 1.48 19.93 21.54 91.0% 0.93 47.16 237
467 19.74 0.96 1.43 18.94 21.42 90.5% 0.88 43.49 2,30
4.72 19.67 0.91 1.38 17.96 21.31 90.0% 0.84 39.93 2.22
4.77 19.61 0.87 1.33 16.97 21.19 89.5% 0.80 36.49 2.15
4.82 19.55 0.82 1.28 . 15.99 21.07 89.0% 0.76 33.18 2.07
4.87 19.49 0.77 1.23 15.02 20.95 88.5% 0.72 29.99 2.00
4.92 19.42 0.72 1.18 14.05 20.83 88.0% 0.67 26.92 1.92
497 19.36 0.68 1.13 13.08 20.71 87.5% 0.63 23.99 1.83
5.02 19.06 0.64 1.08 12.11 20.37 86.0% 0.59 21.35 1.76
5.07 18.40 0.61 1.03 11.18 19.68 83.1% 0.57 19.10 1.71
512 17.75 0.58 098 10.27 18.99 80.2% 054 17.00 1.65
WL 517 1736 054 093 939 1855 784% 051 1488 158
522 16.97 0.50 0.88 8.54 18.12 76.5% 0.47 12.88 1.51
5.27 16.63 0.46 0.83 7.70 17.73 74.9% 0.43 11.00 1.43
532 16.07 0.43 0.78 6.87 17.10 72.2% 0.40 9.33 1.36
5.37 15.02 0.41 0.73 6.10 15.96 67.4% 0.38 8.00 1.31
5.42 14.03 0.38 0.68 5.37 14.88 62.9% 0.36 6.79 1.26
547 13.37 0.35 0.63 4.69 14.12 59.7% 0.33 5.61 1.20
5.52 12.93 0.31 0.58 4.03 13.59 57.4% 0.30 4.47 1.1
557 12.29 0.28 0.53 3.40 12.84 54.3% 0.26 3.50
562 11.56 0. 0.48 2.81 12.03 {50’8_"/:\ 0.23 \ 2.65
5.67 11.15 020 T 043 273 11.57 (48.9%] 0.19 7 1.87 0.83
5.72 10.71 0.16 0.38 1.69 11.07 46.8% 0.15 1.21 0.71
577 10.26 0.11 0.33 1.47 10.57 44.6% 0.1 0.67 0.57
5.82 8.03 0.09 0.28 0.69 8.27 34.9% 0.08 0.33 0.48
5.87 3.46 0.12 0.23 0.41 3.61 156.3% 0.11 0.24 0.58
5.92 2.63 0.10 0.18 0.26 2.73 11.5% 0.09 0.13 0.51
5.97 1.78 0.08 0.13 0.14 1.85 7.8% 0.08 0.07 0.46
6.02 1.19 0.06 0.08 0.07 1.23 5.2% 0.06 0.03 0.38
6.07 0.85 0.02 0.03 0.02 0.86 3.7% 0.02 0.00 0.21




STREAM NAME: Huerfano River

XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"

XS NUMBER: 07/19/06-X1

SUMMARY SHEET

MEASURED FLOW (Qm)= 14.63 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 14.88 cfs

{Qm-QcyQm * 100 = A7 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 511 ft ====z====== ===z====
CALCULATED WATERLINE (WLc)= 517 ft

(WLmM-WLc)y/WLm * 100 = 13 %

MAX MEASURED DEPTH (Dm)= 0.95 ft

MAX CALCULATED DEPTH (Dc)= 0.93 ft

(Om-Dc)y/Dm * 100 . 21 %

MEAN VELOCITY= 1.58 ft/sec

MANNING'S N= 0.062
' SLOPE= 0.0109375 fu/ft

4*Qm= ' 59 cfs

25*Qm= 36.6 cfs

RATIONALE FOR RECOMMENDATION:

RECOMMENDATION BY: ..ot AGENCY ....ooviiiviniiiiiiiiiiiiinccceeenecreinineneeeeeveevenns DATE it

CWEB REVIEW BY: ..o e s e e eae et s e bt n bt s e s esebes e e nnes DATE: ...,




VERTICAL DEPTH (FT)

-3.00 +

Huerfano River

CROSS SECTION DATA ANALYSIS

ToriPin

-3.5%- .

-4.00 -
-4.50 1
-5.00 1
-5.50 1

-6.00

Top Pin

-6.50
0.00

5.00

10.00 15.00

DISTANCE FROM STAKE (FT)

20.00 25.00

e=8==Channel Bottom —@— Computed Water Linzl




STREAM NAME:

XS LOCATION:
XS NUMBER:

STAGING TABLE

Huerfano River
Lower SWA - 37 42' 18.2" 105 22' 35.7"

07/19/06-X1

*GL* = lowest Grassline elevation corrected for sag
*WL* = Waterline corrected for variations in field measured water surface elevations and sag .
Velocity based on test of R/D84>1

Thorne-Zevenbergen D84 Correction Applied

Estimated D84 =

0.44

DISTTO TOP AVG. . WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (FT) (CFS) (FT/SEC)
*GL* 3.90 21.22 1.63 2.20 34.62 23.67 100.0% 1.46 155.53 4.49
417 20.57 1.41 1.93 28.98 22.77 96.2% 1.27 114.81 3.96
422 20.44 1.37 1.88 27.96 22,61 95.5% 1.24 107.87 3.86
427 20.32 1.33 1.83 26.94 22.44 94.8% 1.20 101.13 375
432 20.20 1.28 1.78 25.93 22.28 94.1% 1.16 94.59 3.65
437 20.11 1.24 1.73 24.92 22.14 93.5% 1.13 88.15 354
4.42 20.05 1.19 168 23.91 22.02 93.0% 1.09 81.84 342
447 19.99 1.15 163 22.91 21.90 92.5% 1.05 75.74 3.31
452 19.92 1.10 1.58 21.92 21.78 92.0% 1.01 69.84 3.19
457 19.86 1.05 1.53 20.92 21.66 91.5% 0.97 64.14 3.07
462 19.80 1.01 1.48 19.93 2154 91.0% 0.93 58.66 2.94
467 19.74 0.96 1.43 18.94 21.42 90.5% 0.88 53.39 2.82
472 19.67 0.91 1.38 17.96 21.31 90.0% 0.84 48.33 269
477 19.61 0.87 1.33 16.97 21.19 89.5% 0.80 43.49 2.56
482 19.55 0.82 1.28 15.99 21.07 89.0% 0.76 38.88 243
4.87 19.49 0.77 1.23 15.02 20.95 88.5% 0.72 34.49 2.30
4.92 19.42 0.72 1.18 14.05 20.83 88.0% 0.67 30.34 2.16
4.97 19.36 0.68 113 13.08 20.71 87.5% 0.63 26.42 2.02
5.02 19.06 0.64 1.08 12.11 20.37 86.0% 059 T 72298 1.90
5.07 18.40 0.61 1.03 11.18 19.68 83.1% 0.57 20.14 1.80
5.12 17.75 0.58 0.98 10.27 18.99 80.2% 0.54 17.51 1.70
WL 5.17 1736 054 093 9.39 1855 78.4% 0.51 14.88 158
522 16.97 0.50 0.88 854 18.12° 76.5% 047 1246 1.46
5.27 16.63 0.46 0.83 7.70 17.73 74.9% 0.43 11.65 1.51
5.32 16.07 0.43 0.78 6.87 17.10 72.2% 0.40 9.30 1.35
5.37 15.02 0.41 0.73 6.10 15.96 67.4% 0.38 7.74 1.27
542 14.03 0.38 0.68 5.37 14.88 62.9% 0.36 6.34 1.18
5.47 13.37 0.35 0.63 469 14.12 59.7% 0.33 493 1.05
5.52 12.93 0.31 0.58 4,03 13.59 57.4% 0.30 362 0.90
5.57 12.29 0.28 0.53 3.40 12.84 54.3% 0.26 263 0.77
5.62 11.56 0.24 0.48 2.81 12.03 50.8% 0.23 1.85 0.66
5.67 11.15 0.20 0.43 2.24 11.57 48.9% 0.19 1.19 0.53
572 10.71 0.16 0.38 1.69 11.07 46.8% 0.15 0.71 0.42
5.77 10.26 0.11 0.33 117 10.57 44.6% 0.11 0.38 0.32
5.82 8.03 0.09 0.28 0.69 8.27 34.9% 0.08 0.17 0.25
5.87 3.46 0.12 0.23 0.41 361 15.3% 0.11 0.10 0.24
5.92 263 0.10 0.18 0.26 2.73 11.5% 0.09 0.05 0.18
5.97 1.78 0.08 0.13 0.14 1.85 7.8% 0.08 0.02 0.13
6.02 1.19 0.06 0.08 0.07 1.23 5.2% 0.06 0.01 0.08
6.07 0.85 0.02 0.03 0.02 0.86 37% 0.02 0.00 0.03




VERT WATER Tape to

Data Input & Proofing GL=t FEATURE DIST DEPTH DEPTH VEL A Q Water

Total Data Points = 41
STREAM NAME: [Huerfano River ] Top Pin 0.00 3.20 0.00 0.00 0.00
XS LOCATION: [Lower SWA - 37 42" 18.2" 105 22' 35.7" B pin 0.01 3.68 0.00 0.00 0.00
XS NUMBER: [07/19/06-X1 1 GL 0.50 3.76 0.00 0.00 0.00
DATE: [7/19/2006 1.65 4.34 0.00 0.00 0.00
OBSERVERS: [Uppendahl & Molloy WL 2.25 5.09 0.00 0.00 0.00 0.00 0.00
2.30 5.59 0.50 0.89 0.06 0.06 5.09
1/4 SEC: 2.50 5.60 0.45 1.28 0.16 0.20 5.16
SECTION: 3.00 5.50 0.40 1.66 0.20 0.33 5.10
TWP: BR 3.50 5.85 0.80 0.12 0.40 0.05 5.05
RANGE: 4.00 5.85 0.80 2.09 0.40 0.84 5.05
PM: 4.50 5.85 0.76 2.32 0.38 0.87 510
5.00 5.80 0.70 1.44 0.35 0.50 5.10
COUNTY: [HUERFANO 5.50 5.80 0.60 1.75 0.30 0.53 5.20
WATERSHED: [HUERFANO RIVER 6.00 5.85 0.65 2.08 0.33 0.68 5.20
DIVISION: |2 6.50 5.85 0.80 1.84 0.40 0.74 5.05
DOW CODE: 7.00 5.85 0.55 2.86 0.28 0.79 5.30
USGS MAP: [MOSCA PASS 7.50 5.80 0.50 2.58 0.25 0.65 5.30
USFS MAP: 8.00 5.90 0.80 2.20 0.40 0.88 510
Level and Rod Survey | ¥ 850 530 0.20 225 010 023 5.10
TAPE WT: [0.0106 Ibs / ft 9.00 5.40 0.20 1.95 0.10 0.20 5.20
TENSION: [99999 Ibs 9.50 5.65 0.60 2.60 0.30 0.78 5.05
10.00 5.80 0.70 260 0.356 0.91 5.10
SLOPE: | 0.0109375]it / ft 10.50 5.85 0.75 2.38 0.38 0.89 5.10
11.00 5.80 0.65 1.79 0.33 0.58 5.15
11.50 6.05 0.65 0.47 0.33 0.16 5.40
CHECKED BY:....ooooiiiiiiiieciines DATE........coviins 12.00 6.10 0.95 0.78 0.48 0.37 5.15
12.50 6.10 0.85 0.98 0.43 0.42 5.25
ASSIGNED TO: ..o DATE.......coovveen 13.00 5.80 0.76 1.99 0.38 0.756 5.06

13.50 5.85 0.70 2.68 0.35 0.94 5.156
14.00 6.00 0.60 1.60 0.45 0.72 5.40
BR 15.00 5.90 0.65 0.14 0.65 0.09 5.25
BR 16.00 5.60 0.40 0.60 0.40 0.24 5.20
17.00 5.30 0.15 0.62 0.15 0.09 5.156
18.00 5.45 0.25 0.74 0.25 0.19 5.20
19.00 5.25 0.10 0.00 0.10 0.00 515
WL 20.00 5.12 0.00 0.00 0.00 0.00 0.00

21.50 5.00 0.00 0.00 0.00

1 GL 22.00 3.90 0.00 0.00 0.00
24.00 3.60 0.00 0.00 0.00

B pin 24.30 3.65 0.00 0.00 0.00

Top Pin 24.31 3.26 0.00 0.00 0.00

[ Totals] 9.40f 14.63|
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COLORADO WATER
CONSERVATION BOARD

FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

LOCATION INFORMATION

STREAM NAME:
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DATE: ) OBSERVERS: | ) \ \
?\\‘\)OQ Apeende\ + M No WA
LEGAL v SECTION: ' 7 |SECTION: TOWNSHIP: RANGE: PM:
DESCRIPTION N/S E/W
COUNTY: WATERSHED: WATER DIVISION: DOW WATER CODE:
\)\_@rvt:\m &) We @ v v Z—
USGS: N\ ,
MAP(S): osco.  Pos=
USFS:
SUPPLEMENTAL DATA
——
SAG TAPE SECTION SAME AS @ METER TYPE: ——
DISCHARGE SECTION: NO Lo - AT
METER NUMBER: DATE RATED:
CALIB/SPIN: sec | TAPE WEIGHT:  ______Ibs/foot | TAPE TENSION: ibs
CHANNEL BED MATERIAL SIZE RANGE: NUMBER OF PHOTOGRAPHS:
PHOTOGRAPHS TAKEN: (QS/ 0 5
e
CHANNEL PROFILE DATA
DISTANCE LEGEND:
STATION () ROD READING (ft) w
FROM TAPE
w ®¥-c— |
Tape @ Stake LB 0.0
Stake ® |
Tape @ Stake RB 0.0 s ‘
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5.0 51010
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AQUATIC SAMPLING SUMMARY
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Direction of Flow

1

LSTREAM ELECTROFISHED: YE%(/‘O / DISTANCE ELECTROFISHED: ft FISH CAUGHT: YES/NO WATER CHEMISTRY SAMPLED: YES/NO
LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1.9, 2.0-2.9, ETC.)

SPECIES (FILL IN) 1 2 3 4 5 6 7 8 9 10 | 1 12 113 | 1a | 15 {>15 | TOTAL

AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME:
——

COMMENTS
I L
e
_

FORM #ISF FD 1-85



DISCHARGE/CROSS SECTION NOTES

STREAM NAME: 4 { P 2 CROSS-SECTION NO:: | pater | {
ﬁu@f‘m\cg LSRN 7 :L - q_\ \G O SHeeT 1_oF 1
BEGINNING OF MEASUREMENT g%GfTOSFTX‘,’('gER LOOKING DOWNSTREAM: | v /iyt Gage Reading: w | ve: BN ®;
2| stake (s | Distance Wwidth Total Water Depth Revolutions Velocity (ft/sec)
S| Grassline (G) From (ft) Vertical Depth of Discharge
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2| Rock (R} Pg;;“ Ta"(‘,’t "a(g;’" (sec) Point Vertical
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037° 4210.00" N

1056° 23'0.00" W

Name: MOSCA PASS Location: 037°42'19.98"N 105 22'43.21"W
Date: 7/31/2006 Caption: HUERFANO RIVER X#1
Scale: 1 inch equals 2000 feet

Copyright (G) 1899, Maptech, Inc.




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

LOCATION INFORMATION

STREAM NAME: Huerfano River
XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 08/22/07-X1
DATE: 22-Aug-07
OBSERVERS: Uppendahl
1/4 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: HUERFANO
WATERSHED: HUERFANO RIVER
DIVISION: 2
DOW CODE: 0
USGS MAP: MOSCA PASS
USFS MAP: o]
SUPPLEMENTAL DATA *** NOTE ***

Leave TAPE WT and TENSION
at defaults for data collected

TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.0109375

INPUT DATA CHECKED BY: .....cceooiiveiireiecreene DATE.......cccouu....

ASSIGNED TO: ... DATE..........cccceo




STREAM NAME: Huerfano River

XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 08/22/07-X1
# DATA POINTS= 28 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) (Qm) CELL
TS 0.00 3.65 0.00 0.00 0.00 0.0%
BS 0.01 414 0.00 0.00 0.00 0.0%
1GL 1.50 4.57 0.00 0.00 0.00 - 0.0%
1.70 5.00 0.00 0.00 0.00 0.0%
WL 2.00 5.43 0.00 0.00 0.00 0.00 0.00 0.0%
3.00 5.99 0.55 0.02 1.15 0.55 0.55 0.01 0.0%
4.00 6.34 0.90 1.75 1.06 0.90 0.90 1.58 6.0%
5.00 6.34 0.90 2.02 1.00 0.90 0.90 1.82 7.0%
6.00 6.39 0.95 3.26 1.00 0.95 0.95 3.10 11.9%
7.00 6.14 0.70 3.52 1.03 0.70 0.70 2.46 9.5%
8.00 6.24 0.80 2.95 1.00 0.80 0.80 2.36 9.1%
9.00 5.94 0.50 3.50 1.04 0.50 0.50 1.75 6.7%
10.00 6.24 0.80 3.09 1.04 0.80 0.80 247 9.5%
11.00 6.34 0.90 3.52 1.00 0.90 0.90 3.17 12.2%
12.00 6.54 1.10 1.71 1.02 1.10 1.10 1.88 7.2%
13.00 6.44 1.00 1.31 1.00 1.00 1.00 1.31 5.0%
14.00 6.24 0.80 1.26 1.02 0.80 0.80 1.01 3.9%
BR 15.00 6.14 0.70 0.00 1.00 0.70 0.70 0.00 0.0%
16.00 5.94 0.50 2.04 1.02 0.50 0.50 1.02 3.9%
17.00 5.94 0.50 2.58 1.00 0.50 0.50 1.29 5.0%
18.00 5.74 0.30 1.78 1.02 0.30 0.30 0.53 2.1%
19.00 5.79 0.35 0.10 1.00 0.35 0.35 0.04 0.1%
20.00 5.64 0.20 1.07 1.01 0.20 0.20 0.21 0.8%
21.00 549 0.05 0.76 1.01 0.05 0.04 0.03 0.1%
WL 21.70 5.45 0.00 0.00 0.70 0.00 0.00 0.0%
1GL 22.00 4.56 0.00 0.00 0.00 0.0%
BS 24.30 4.04 0.00 0.00 0.00 0.0%
TS 24.31 3.72 0.00 0.00 0.00 0.0%
TOTALS ---ermmmmemmmemeaen 20.15 1.1 12.49 26.04 100.0%
(Max.)
Manning's n = 0.0542

Hydraulic Radius= 0.619986765




STREAM NAME: Huerfano River
XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 08/22/07-X1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
12.49 12.49 0.0%

5.19 12.49 17.45 39.7%
521 12.49 17.05 36.5%
5.23 12.49 16.65 33.3%
5.25 12.49 16.25 30.1%
527 12.49 15.85 26.9%
529 12.49 15.46 23.7%
5.31 12.49 15.06 20.6%
5.33 12.49 14.66 17.4%
5.35 12.49 14.27 14.2%
537 12.49 13.87 11.0%
5.39 12.49 13.48 7.9%
5.40 12.49 13.28 6.3%
5.41 12.49 13.08 4.7%
542 12.49 12.89 3.1%
543 12.49 12.69 1.6%
544 12.49 12.49 0.0%
545 12.49 12.29 -1.6%
5.46 12.49 12.10 -3.2%
5.47 12.49 11.90 -4.7%
5.48 12.49 11.71 -6.2%
5.49 12.49 11.52 -7.8%
551 12.49 11.15 -10.8%
5.53 12.49 10.77 -13.8%
5.55 12.49 10.40 -16.7%
5.57 12.49 10.04 -19.6%
5.59 12.49 9.68 -22.5%
5.61 12.49 9.32 -25.4%
5.63 12.49 8.96 -28.3%
5.65 12.49 8.61 -31.1%
567 12.49 8.26 -33.9%
5.69 12.49 7.91 -36.7%

WATERLINE AT ZERO

AREA ERROR = 5.440




STREAM NAME: Huerfano River
XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 08/22/07-X1 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 4.57 20.50 1.46 1.97 30.00 22.08 100.0% 1.36 105.50 3.52
4.59 20.48 1.44 1.95 29.59 22.03 99.8% 1.34 103.25 3.49
4.64 20.44 1.40 1.90 28.57 21.93 99.3% 1.30 97.69 3.42
469 20.40 1.35 1.85 27.54 21.82 98.8% 1.26 92.24 3.35
4.74 20.36 1.30 1.80 26.53 21.71 98.3% 1.22 86.91 3.28
4.79 20.32 1.26 1.75 25.51 21.60 97.9% 1.18 81.70 3.20
484 20.28 1.21 1.70 24.49 21.49 97.4% 1.14 76.61 313
4.89 20.24 1.16 1.65 23.48 21.39 96.9% 1.10 71.64 3.05
4.94 20.20 1.11 1.60 22.47 21.28 96.4% 1.06 66.80 2.97
4.99 20.16 1.06 1.55 21.46 21.17 95.9% 1.01 62.08 2.89
5.04 20.11 1.02 1.50 20.45 21.06 95.4% 0.97 57.51 2.81
5.09 20.06 0.97 1.45 19.45 20.94 94.9% 0.93 5§3.07 2.73
5.14 20.01 0.92 1.40 18.45 20.83 94.4% 0.89 48.77 2.64
5.19 19.96 0.87 1.35 17.45 20.72 93.8% 0.84 4461 2.56
5.24 19.90 0.83 1.30 16.45 20.60 93.3% 0.80 40.60 2.47
5.29 19.85 0.78 1.25 15.46 20.49 92.8% 0.75 36.73 2.38
5.34 19.80 0.73 1.20 14.47 20.38 92.3% 0.71 33.01 2.28
5.39 19.75 0.68 1.15 13.48 20.28 91.8% 0.67 29.45 2.18
*wL* 5.44 19.69 0.63 1.10 12.49 20.14 91.2% 0.62 26.05 2.09
5.49 18.89 0.61 1.06 11.52 19.33 87.5% 0.60 23.41 2.03
5.54 18.47 0.57 1.00 10.59 18.89 85.6% 0.56 20.64 1.95
5.59 18.05 0.54 0.95 9.68 18.45 83.6% 0.52 18.05 1.86
564 17.63 Q.50 0.90 8.79 18.01 81.6% 0.49 15.61 1.78
5.69 17.20 0.46 0.85 7.91 17.57 79.6% 0.45 13.33 1.68
5.74 16.78 0.42 0.80 7.07 17.13 77.6% 0.41 11.22 1.59
5.79 15.1 0.41 0.75 6.27 15.43 69.9% 0.41 9.85 1.57
5.84 14.77 0.37 0.70 5.52 15.08 68.3% 0.37 8.10 1.47
5.89 14.43 0.33 0.65 4.79 14.72 66.7% 0.33 6.50 1.36
5.94 13.09 0.31 0.60 4.08 13.36 60.5% 0.31 5.30 1.30
5.99 12.42 0.28 0.55 3.44 12.66 57.3% 0.27 414 1.20
6.04 11.69 0.24 0.50 2.84 11.90 53.9% 0.24 3.13 1.10
6.09 10.97 0. 0.45 2.27 11.15 50.5% 0.2 2.25 0.99
6.14 10.24 0.17 0.40 1.74 10.40 47.1%, 0.17 1.52 0.87
6.19 8.56 0.15 0.35 127 8.68 39.3% 0.15 1.01 0.80
6.24 6.89 0.13 0.30 0.88 6.97 31.6% 0.13 0.64 0.72
6.29 579 0.10 0.25 0.57 5.86 26.5% 0.10 0.34 0.60
6.34 3.70 0.08 0.20 0.31 3.74 17.0% 0.08 0.16 0.54
6.39 2.00 0.08 0.15 0.16 2.03 9.2% 0.08 0.09 0.53
6.44 1.50 0.05 0.10 0.08 1.52 6.9% 0.05 0.03 0.39
6.49 0.75 0.03 0.05 0.02 0.76 3.4% 0.02 0.00 0.24
6.54 0.00 #Div/o! 0.00 0.00 0.00 0.0% #DIv/0! #DIV/0! #DIv/0!

3/5 = 23




STREAM NAME: Huerfano River

XS LOCATION: Lower SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 08/22/07-X1

SUMMARY SHEET
MEASURED FLOW (Qm)= 26.04 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 26.05 cfs
(Qm-Qc)y/Qm * 100 = 0.0 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 5.44 ft smszssasmss ==z=====
CALCULATED WATERLINE (WLc)= 5.44 ft
(WLm-WLc)y/WLm * 100 = 0.0 %
MAX MEASURED DEPTH {Dm)= 1.10 ft
MAX CALCULATED DEPTH (Dc)= 1.10 ft
(Bm-Dc)/Dm * 100 00 %
MEAN VELOCITY= 2.09 ft/sec
MANNING'S N= 0.054
SLOPE= 0.0109375 fu/ft
4*Qm= 10.4 cfs
2.5*Qm= 65.1 cfs

RATIONALE FOR RECOMMENDATION:

RECOMMENDATION BY: .................... AGENCY ...,

CWCB REVIEW BY: ..o nsesesasseaseese e seenenenenoees DATE itiiinierccnriies e r e




VERT WATER Tape to

Data Input & Proofing GL=1 FEATURE DIST DEPTH DEPTH VEL A Q  Water

Total Data Points = 28
STREAM NAME: [Huerfano River | TS 0.00  3.65 0.00 0.0 0.00
XS LOCATION: [Cower SWA - 37 42" 18.2" 105 22 35.7' BS 0.01 414 0.00 0.0 0.00
XS NUMBER: [08/22/07-X1 1 GL 150  4.57 0.00 0.0 0.00
DATE: [8/22/2007 1.70  5.00 0.00  0.00 0.00
OBSERVERS: [Uppendahl WL 200 543 0.00 0.00 000  0.00 0.00
300 599 0.55 002 055  0.01 5.44
1/4 SEC: 400 6.34 0.90 1756  0.90 1.58 5.44
SECTION: 500 634 0.90 202 090 1.82 5.44
TWP: 6.00  6.39 0.95 326 095 310 5.44
RANGE: 7.00 6.4 0.70 352 070 246 5.44
PM: 800  6.24 0.80 295 080 236 5.44
9.00 594 0.50 350 050 1.75 5.44
COUNTY: [HUERFANO 10.00  6.24 0.80 309 080 247 5.44
WATERSHED: [HUERFANO RIVER 11.00  6.34 0.90 352 090 347 5.44
DIVISION: [2 1200 654 1.10 171 110 1.88 5.44
DOW CODE: 13.00 6.44 1.00 131 1.00 1.31 5.44
USGS MAP: [MOSCA PASS 1400  6.24 0.80 126 080  1.01 5.44
USFS MAP: BR 1500  6.14 0.70 000 070 0.0 5.44
Level and Rod Survey | ¥ 16.00 594 0.50 204 050 1.02 5.44
TAPE WT: [0.0106 Ibs / t 17.00 594 0.50 258 050 1.29 5.44
TENSION: [99999 Ibs 18.00 574 0.30 1.78 030 053 5.44
19.00 579 0.35 010 035  0.04 5.44
SLOPE: [ 0.0109375]ft / ft 20.00  5.64 0.20 1.07 020 0.1 5.44
21.00  5.49 0.05 076 004 003 5.44
WL 2170 545 0.00 000 000 0.0 0.00
CHECKED BY:..oooviiviiiieini e DATE.........ccom 1 GL 2200 456 0.00  0.00 0.00
. BS 2430 404 0.00  0.00 0.00
ASSIGNED TO: ..ooovvvriie e DATE.......coovi TS 2431 372 0.00  0.00 0.00

[__Totals] 12.49] 26.04|




STREAM NAME:
XS LOCATION:
XS NUMBER:

STAGING TABLE

Huerfano River

Lower SWA - 37 42' 18.2" 105 22' 35.7"

08/22/07-X1 Thorne-Zevenbergen D84 Correction Applied
Estimated D84 =

*GL* = lowest Grassline elevation corrected for sag

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

0.38

Velocity based on test of R/ID84>1

DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 4.57 20.50 1.46 1.97 30.00 22.08 100.0% 1.36 129.04 4.30
4.59 2048 1.44 1.95 29.59 22.03 99.8% 1.34 126.98 4.26
4.64 2044 1.40 1.90 28.57 21.93 99.3% 1.30 118.43 4.15
4.69 20.40 1.35 1.85 27.54 21.82 98.8% 1.26 111.07 4.03
4.74 20.36 1.30 1.80 26.53 21.71 98.3% 1.22 103.91 3.92
4.79 20.32 1.26 1.75 25.51 21.60 97.9% 1.18 96.94 3.80
4.84 20.28 1.21 1.70 24.49 21.49 97.4% 1.14 90.18 3.68
4.89 20.24 1.16 1.65 23.48 21.39 96.9% 1.10 83.61 3.56
4.94 20.20 1.1 1.60 22.47 21.28 96.4% 1.06 77.25 3.44
4.99 20.16 1.06 1.56 21.46 21.17 95.9% 1.01 71.10 3.31
5.04 20.11 1.02 1.50 20.45 21.06 95.4% 0.97 65.18 3.19
5.09 20.06 0.97 1.45 19.45 20.94 94.9% 0.93 59.48 3.06
5.14 20.01 0.92 1.40 18.45 20.83 94.4% 0.89 54.00 293
5.19 19.96 0.87 1.35 17.45 20.72 93.8% 0.84 48.75 279
5.24 19.90 0.83 1.30 16.45 20.60 93.3% 0.80 43.72 2.66
5.29 19.85 0.78 1.25 15.46 20.49 92.8% 0.75 38.94 2.52
5.34 19.80 0.73 1.20 14.47 20.38 92.3% 0.71 34.39 2.38
5.39 19.75 0.68 1.15 13.48 20.26 91.8% 0.67 30.09 223
*WL* 5.44 19.69 0.63 1.10 12.49 20.14 91.2% 0.62 26.05 2.09
5.49 18.89 0.61 1.05 11.52 19.33 87.5% 0.60 23.02 2.00
5.54 18.47 0.57 1.00 10.59 18.89 85.6% 0.56 19.86 1.88
5.59 18.05 0.54 0.95 9.68 18.45 83.6% 0.52 16.92 1.75
5.64 17.63 0.50 0.90 8.79 18.01 81.6% 0.49 14.22 1.62
5.69 17.20 0.46 0.85 791 17.57 79.6% 0.45 11.76 1.49
5.74 16.78 0.42 0.80 7.07 17.13 77.6% 0.41 9.52 1.35
5.79 15.11 0.41 0.75 6.27 15.43 69.9% 0.41 8.20 1.31
5.84 14.77 0.37 0.70 5.52 15.08 68.3% 0.37 711 1.29
5.89 14.43 0.33 0.65 4.79 14.72 66.7% 0.33 5.19 1.08
5.94 13.09 0.31 0.60 4.08 13.36 60.5% 0.31 4.1 1.01
5.99 12.42 0.28 0.55 3.44 12.66 57.3% 0.27 2.97 0.86
6.04 11.69 0.24 0.50 2.84 11.90 53.9% 0.24 2.07 0.73
6.09 10.97 0.21 0.45 2.27 11.15 50.5% 0.20 1.37 0.60
6.14 10.24 0.17 0.40 1.74 10.40 47.1% 0.17 0.84 0.48
6.19 8.56 0.15 0.35 1.27 8.68 39.3% 0.15 0.53 0.41
6.24 6.89 0.13 0.30 0.88 6.97 31.6% 0.13 0.31 0.35
6.29 5.79 0.10 0.25 0.57 5.86 26.5% 0.10 0.16 0.26
6.34 3.70 0.08 0.20 0.31 3.74 17.0% 0.08 0.06 0.20
6.39 2.00 0.08 0.15 0.16 2.03 9.2% 0.08 0.03 0.15
6.44 1.50 0.05 0.10 0.08 1.52 6.9% 0.05 0.01 0.08
6.49 0.75 0.03 0.05 0.02 0.76 3.4% 0.02 0.00 0.03
6.54 0.00 #DIV/O! 0.00 0.00 0.00 0.0%  #DIv/o #DIV/O! #DIV/O!
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SPECIES (FILL IN) 1 2 3 a 5 6 - 8 9 10 11 12 13 14 15 15 TOTAL
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COMMENTS
T rap—
i

Dl #4iCC s 108
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VERTICAL DEPTH (FT)

Huerfano River - ADJUSTED

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

LOCATION INFORMATION

STREAM NAME: Huerfano River
XS LOCATION: Upper SWA @ 2nd Tumnout - 37 41' 06.0" 105 24' 06.0
XS NUMBER: 07/19/06-X2
DATE: 19-Jul-06
OBSERVERS: Uppendahl & Molloy
1/4 SEC: SE
SECTION: 23
TWP: 278
RANGE: 72W
PM: 6
COUNTY: HUERFANO
WATERSHED: HUERFANO RIVER
DIVISION: 2
DOW CODE: 0
USGS MAP: MOSCA PASS
USFS MAP: 0
SUPPLEMENTAL DATA ***NOTE ***

Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.01260504

INPUT DATA CHECKED BY: ..o DATE.....ccooviee

ASSIGNED TO: ... DATE L




STREAM NAME: Huerfano River

XS LOCATION: Upper SWA @ 2nd Turnout - 37 41" 06.0" 105 24' 06.0
XS NUMBER: 07/19/06-X2
# DATA POINTS= 37 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) (Qm) CELL
TOP PIN 0.00 1.63 0.00 0.00 0.00 0.0%
B PIN 0.01 2.39 . 0.00 0.00 0.00 0.0%
1GL 1.00 253 0.00 0.00 0.00 0.0%
2.00 3.00 0.00 0.00 0.00 0.0%
215 4.22 0.00 0.00 0.00 0.0%
WL 275 4.68 0.00 0.00 0.00 0.00 0.00 0.0%
4.00 4.90 0.20 1.05 1.27 0.20 0.23 0.24 1.8%
5.00 4.85 0.15 1.12 1.00 0.15 0.15 0.17 1.3%
6.00 5.00 0.35 0.66 1.01° 0.35 0.35 0.23 1.7%
7.00 4.95 0.30 1.71 1.00 0.30 0.30 0.51 3.9%
8.00 5.00 0.35 1.12 1.00 0.35 0.35 0.39 3.0%
9.00 5.10 0.45 1.76 1.0 0.45 0.45 0.79 6.0%
10.00 5.00 0.35 1.23 1.00 0.35 0.26 0.32 2.4%
10.50 5.25 0.50 - 1.20 0.56 0.50 0.25 0.30 2.3%
11.00 5.40 0.60 0.75 0.52 0.60 0.30 0.23 1.7%
11.50 5.40 0.70 1.22 0.50 0.70 0.35 043 3.2%
12.00 5.35 0.60 213 0.50 0.60 0.30 0.64 4.8%
12.50 5.40 0.85 255 0.50 0.85 0.43 1.08 8.2%
13.00 5.40 0.55 2.89 0.50 0.55 0.28 0.79 6.0%
13.50 5.35 0.70 2.00 0.50 0.70 0.35 0.70 5.3%
14.00 5.20 0.60 2.80 0.52 0.60 0.30 0.84 6.3%
14.50 5.20 0.60 1.72 0.50 0.60 0.30 0.52 3.9%
15.00 5.10 0.40 2.89 0.51 0.40 0.20 0.58 4.4%
15.50 5.25 0.75 3.09 0.52 Q.75 0.38 1.16 8.8%
16.00 5.25 0.55 250 0.50 0.55 0.28 0.69 5.2%
16.50 5.25 0.70 1.77 0.50 0.70 0.35 0.62 4.7%
17.00 5.20 0.60 1.93 0.50 0.60 0.45 0.87 6.6%
18.00 5.00 0.30 1.01 1.02 0.30 0.30 0.30 2.3%
19.00 5.05 0.25 1.89 1.00 0.25 0.25 047 3.6%
TR 20.00 4.90 0.05 0.79 1.01 0.05 0.05 0.04 0.3%
21.00 5.00 0.25 1.1 1.00 0.25 0.25 0.28 2.1%
22.00 4.85 0.10 0.50 1.01 0.10 0.10 0.05 0.4%
WL 23.00 4.68 0.00 0.00 1.01 0.00 0.00 0.0%
26.00 4.50 0.00 0.00 0.00 0.0%
1GL 26.50 3.80 0.00 0.00 0.00 0.0%
B PIN 27.90 3.65 0.00 0.00 0.00 0.0%
TOP PIN 27.91 2.95 0.00 0.00 0.00 0.0%
0] 7Y K- P — 20.50 0.85 7.54 13.24 100.0%
{Max.)
Manning's n = 0.0488

Hydraulic Radius= 0.367650193




STREAM NAME: Huerfano River
XS LOCATION: Upper SWA @ 2nd Turnout - 37 41° 06.0" 105 24’ 06.0
XS NUMBER: 07/19/06-X2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
7.54 7.76 2.9%

443 7.54 13.34 77.0%
4.45 7.54 12.87 70.8%
4.47 7.54 12.40 64.5%
4.49 7.54 11.93 58.3%
4.51 7.54 11.46 52.0%
4.53 7.54 11.00 45.9%
4.55 7.54 10.54 39.9%
4.57 7.54 10.09 33.9%
4.59 7.54 9.65 28.1%
4.61 7.54 9.22 22.3%
4.63 7.54 8.79 16.7%
4.64 7.54 8.58 13.9%
4.65 7.54 8.37 11.1%
4.66 7.54 8.17 8.3%
4.67 7.54 7.96 5.6%
4.68 7.54 7.76 2.9%
4.69 7.54 7.56 0.2%
4.70 7.54 7.35 -2.4%
4.71 7.54 7.16 -5.1%
4.72 7.54 6.96 7.7%
4.73 7.54 6.76 -10.3%
4.75 7.54 6.37 -15.5%
4.77 7.54 5.98 -20.6%
4.79 7.54 5.60 -25.7%
4.81 7.54 5.22 -30.7%
4.83 7.54 4.85 -35.7%
4.85 7.54 4.48 -40.5%
4.87 7.54 4.12 -45.3%
4.89 7.54 3.78 -49.8%
4.91 7.54 345 -54.2%
4.93 7.54 3.14 -58.3%

WATERLINE AT ZERO
AREA ERROR = 4.691




“GL*

WL

STREAM NAME
XS LOCATION
X5 NUMBER

STAGING TABLE

Huerfano River
Upper SWA @ 2nd Turnout - 37 41' 06.0" 105 24' 06.0
0719/06-X2

*GL* = lowest Grassline elevation corrected for sag

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

Constant Manning's n

DIST TO TOP AVG MAX WETTED  PERCENT HYDR AVG

WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW  VELOGITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
3.80 24.40 1.17 1,60 2852 2555 100.0% 1.12 105,04 3.68
384 24,37 1.13 156 2753 26.46 99 6% 1.08 99 23 360
3.89 24 33 1.08 1,61 2631 2534 89 2% .04 9229 351
3,94 24.28 1.03 146 25.09 2523 96.8% 0.99 85.55 341
3.99 24.24 0.99 141 23.88 2512 98.3% 095 79.00 3.31
4.04 24,20 0.94 136 2267 25.01 97.9% 0.91 7265 320
409 24.16 0.89 1.31 21.46 24.90 97.5% 0.86 66 51 310
414 24.12 0.84 1.26 20.25 24.78 97.0% 082 60.57 299
4.19 24,07 0.79 121 19.05 24.67 96 6% 077 54.85 288
4.24 24.01 0.74 116 17.85 24,55 96.1% 0,73 49,37 277
429 23 91 0.70 1.1 1685 24.40 955% 0.68 44.14 2.65
4.34 23 81 065 1.06 15.46 24.26 95.0% 0.64 39.15 253
4.39 2371 060 1.01 1427 24.12 94.4% 059 34.40 241
4.44 23,60 055 0.96 13.09 23.97 93.8% 055 29190 229
4.49 2350 0.51 0.91 11.91 2383 93.3% 050 2566 215
4,54 2275 047 0.86 10.75 23.05 90.2% 0.47 2211 2.06
4.59 21.86 0.44 0.81 9.63 22.14 86.6% 044 18,93 1.96
4.64 20.95 0.41 0.76 8.56 21.22 83.1% 0.40 16.00 1.87
4.69 2012 0.37 0.71 7.54 20.37 79.8% 0.37 1329 1,76
4.74 19.55 0.33 0.66 6.55 19.79 775% 0.33 10.71 1.64
479 18.97 029 061 558 19.20 75.2% 0.29 % 150
4.84 18.39 f0.25] 056 485 1861 72.9% 025 c* 1.36
489 1669 0.23 | 0.51 377 16.90 66.2% 022 7a.14 1.26
4.94 15.11 020 0.46 297 15.30 58.9% | {05 KR < ) 1.15
4.99 11.97 0.19 0.41 229 12,15 [47.6% | 019 7257 112
5.04 914 0.19 036 176 9.30 36.4% 0.19 199 113
5.00 755 0.18 0.31 1.35 7.68 30.1% 0.18 145 o7
5.14 6.67 0.15 026 1.00 6.78 26.5% 0.15 0.0& {095 |
5,19 5.91 0.12 0.21 0.68 5.98 23.4% 0.11 055 0.81
5.24 450 0.10 0.16 0.43 4.55 17.8% 0.09 0.31 0.71
529 3.06 0.09 0.11 0.26 3.09 12.1% 0.08 0.17 0.66
5.34 273 0.04 0.06 0.12 2.74 10.7% 0.04 0.05 042
539 1.30 0.01 0.01 0.01 1.31 51% 0.01 0.00 014




STREAM NAME: Huerfano River

XS LOCATION: Upper SWA @ 2nd Turnout - 37 41' 06.0" 105 24' 06.0
XS NUMBER: 07/19/06-X2

SUMMARY SHEET
MEASURED FLOW (Qm)= 13.24 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 13.29 cfs
(Qm-Qc)/Qm * 100 = -0.4 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLMm)= 4.68 ft ===z======= S=m===mz
CALCULATED WATERLINE (WLc)= 469 ft
(WLM-WLc)WLm * 100 = 02 %
MAX MEASURED DEPTH (Dm)= 0.85 ft
MAX CALCULATED DEPTH (Dc)= 0.71 ft
{Dm-Dc)/Dm * 100 16.6 %
MEAN VELOCITY= 1.76 ft/sec
MANNING'S N= 0.049
SLOPE= 0.01260504 ft/ft
4*Qm = 53 cfs
25*Qm= 33.1 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ..o veeenieeceeenceeneenees ABENCY e DATE

CWECB REVIEW BY: ..ot et s e DATE........ccovieennee




VERTICAL DEPTH (FT)

Huerfano River

CROSS SECTION DATA ANALYSIS

-ITORRIN ,

-2.00 4

GL
-2.50

TOP PIN
-3.00 -

-3.50 J

-4.00

-4.50 4

-5.00 1

-5.50
0.00 5.00 10.00 15.00 20.00 25.00 : 30.00

DISTANCE FROM STAKE (FT)

[-ﬂ" Channel Bottom —4— Computed Water Lin;I




Data Input & Proofing GL=1 FEATURE
STREAM NAME: [Huerfano River ] TOP PIN
XS LOCATION: [Upper SWA @ 2nd Turnout - 37 41" 06.0" 105 24’ 06.0 B PIN
XS NUMBER: [07/19/06-X2 1 GL
DATE: [7/19/2006
OBSERVERS: [Uppendahl & Molloy
WL
1/4 SEC: [SE
SECTION: |23
TWP: [27 S
RANGE: [72W
PM: [12:00 AM
COUNTY: [HUERFANO
WATERSHED: [HUERFANO RIVER
DIVISION: |2
DOW CODE:
USGS MAP: [MOSCA PASS
USFS MAP:
Level and Rod Survey [V
TAPE WT: [0.0106 lbs / ft
TENSION: [99999 Ibs
SLOPE: | 0.012605042]ft / ft
CHECKED BY:...ocviciiiiiieccii e DATE.........ccoeeeee.
ASSIGNED TO: ..ccooveviieieeeeeeere, DATE.................
TR
WL
1 GL
B PIN
TOP PIN

VERT WATER

DIST DEPTH DEPTH

0.00
0.01
1.00
2.00
215
2.75
4.00
5.00
6.00
7.00
8.00
9.00
10.00
10.50
11.00
11.50
12.00
12.50
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
18.00
19.00
20.00
21.00
22.00
23.00
26.00
26.50
27.90
27.91

Total Data Points =

1.63

2.39

2.53

3.00

4.22

4.68 0.0
4.90 0.2
4.85 0.1
5.00 0.3
4.95 0.3
5.00 0.3
5.10 04
5.00 0.3
5.25 0.5
5.40 0.60
5.40 0.70
5.35 0.60
540 0.85
5.40 0.55
5.35 0.70
5.20 0.60
5.20 0.60
5.10 0.40
5.25 0.75
525 0.55
525 0.70
5.20 0.60
5.00 0.30
5.05 0.25
4.90 0.05
5.00 0.25
485 0.10
4.68 0.00
4.50

3.80

3.65

2.95

SO NOoONNUO O

VEL A Q
37
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00 0.00
1.05 0.23 0.24
1.12 0.15 0.17
0.66 0.35 0.23
1.71 0.30 0.51
1.12 0.35 0.39
1.76 0.45 0.79
1.23 0.26 0.32
1.20 0.25 0.30
0.75 0.30 0.23
1.22 0.35 0.43
2.13 0.30 0.64
2.55 0.43 1.08
2.89 0.28 0.79
2.00 0.35 070
2.80 0.30 0.84
1.72 0.30 0.52
2.89 0.20 0.58
3.09 0.38 1.16
2.50 0.28 0.69
1.77 0.35 0.62
1.93 0.45 0.87
1.01 0.30 0.30
1.89 0.25 0.47
0.79 0.05 0.04
1.1 0.25 0.28
0.50 0.10 0.05
0.00 0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
| Totals]  7.54] T13.24]

Tape to

Water

0.00
0.00
0.00
0.00
0.00
0.00
4.70
4.70
4.65
4.65
4.65
4.65
4.65
4.75
4.80
4.70
4.75
4.55
4.85
4.65
4.60
4.60
4.70
4.50
4.70
4.55
4.60
470
4.80
4.85
4.75
4.75
0.00
0.00
0.00
0.00
0.00




STREAM NAME:
XS LOCATION:

XS NUMBER:

STAGING TABLE

Huerfano River
Upper SWA @ 2nd Turnout - 37 41' 06.0" 105 24' 06.0

07/19/06-X2

*GL* = lowest Grassline elevation corrected for sag

Thorne-Zevenbergen D84 Correction Applied

Estimated D84 =

*WL* = Waterline corrected for variations in field measured water surface elevations and sag
Velocity based on test of R/D84>1

0.24

DIST TO TOP AVG. . WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WETPERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (FT) (CFS) (FT/SEC)

*GL* 3.80 24.40 117 1.60 2852 2555 100.0% 112 136.79 4.80
3.84 24.37 1.13 1.56 2753 25.46 99.6% 1.08 128.51 467

3.89 24.33 1.08 1.51 26.31 25.34 99.2% 1.04 118.69 4.51

3.94 24.28 1.03 1.46 25.09 25.23 98.8% 0.99 109.19 4.35

3.99 24.24 0.99 1.41 23.88 2512 98.3% 0.95 100.01 " 4.19

4.04 24.20 0.94 1.36 2267 25.01 97.9% 0.91 91.17 4.02

4.09 24.16 0.89 1.31 21.46 24.90 97.5% 0.86 82.67 3.85

414 2412 0.84 1.26 20.25 2478 97.0% 0.82 7452 368

419 24.07 0.79 1.21 19.05 24.67 96.6% 0.77 66.73 350

4.24 24.01 0.74 1.16 17.85 2455 96.1% 0.73 59.32 332

4.29 23.91 0.70 111 16.65 24.40 95.5% 0.68 52.33 3.14

4.34 23.81 0.65 1.06 15.46 24.26 95.0% 0.64 45.72 2.96

4.39 23.71 0.60 1.01 14.27 24.12 94.4% 0.59 39.50 2.77

4.44 23.60 0.55 0.96 13.09 23.97 93.8% 055 33.68 2.57

4.49 23.50 0.51 0.91 11.91 23.83 93.3% 0.50 28.27 2.37

454 22.75 0.47 0.86 10.75 23.05 90.2% 0.47 23.88 2.22

459 21.85 0.44 0.81 9.63 22.14 86.6% 0.44 19.99 2.08

464 20.95 0.41 0.76 8.56 21.22 83.1% 0.40 16.48 1.92
WL 469 20.12 0.37 0.71 7.54 20.37 79.8% 0.37 13.29 1.76
4.74 19.55 0.33 0.66 6.55 19.79 77.5% 0.33 10.31 157

4.79 18.97 0.29 0.61 5.58 19.20 75.2% 0.29 7.69 1.38

4.84 18.39 0.25 0.56 465 18.61 72.9% 0.25 5.44 1147

4.89 16.69 0.23 0.51 377 16.90 66.2% 0.22 349 0.93

4.94 15.11 0.20 0.46 2,97 15.30 59.9% 0.19 2.38 0.80

4.99 11.97 0.19 0.41 2.29 12.15 476% 0.19 1.84 0.80

5.04 9.14 0.19 0.36 1.76 9.30 36.4% 0.19 1.51 0.85

5.09 755 0.18 0.31 1.35 768 30.1% 0.18 1.08 0.80

514 6.67 0.15 0.26 1.00 6.78 26.5% 0.15 063 0.63

5.19 5.91 0.12 0.21 0.68 5.98 23.4% 0.1 0.32 0.46

5.24 4.50 0.10 0.16 0.43 455 17.8% 0.09 0.16 0.37

5.29 3.06 0.09 0.1 0.26 3.09 12.1% 0.08 0.08 0.31

534 2.73 0.04 0.06 0.12 274 10.7% 0.04 0.02 0.16

5.39 130 0.01 0.01 0.01 1.31 51% 0.01 0.00 0.08




COLORADO WATER
CONSERVATION BOARD

FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

LOCATION INFORMATION

AQUATIC SAMPLING SUMMARY

STREAM NAME: ‘_\ - ~ CROSS-SECTION NO
UeC b Ly EP <.
- = |
CROSS-SECTION LOCATION: == < — Nel
Uppe WA 2 = AN
DATE: ' | osservens: Lo ’ A -
?}]ﬂ 1.7 ppend M \ v M. llon o
LEGAL % SECTION: _— — SECTION: — — TOWNSHIP:  — RANGE: N\ g
DESCRIPTION I Z_é ‘_:_? N@ 7 24 E(V;/JI o PM\
COUNTY - WATERSHED ; WATER DIVISION: — DOW WATER CODE
Huertan o Boerlen o Ruay “—
USGS: \ < [\ < =
MAP(S): \\‘ O-._‘)C. O~ PG\ v )
USFS:
SUPPLEMENTAL DATA
ra N
SAG TAPE SECTION SAME AS ' METER TYPE: 1 , —
DISCHARGE SECTION (ves/no ()~ Al F\ Lé
METER NUMBER DATE RATED:
CALIB/SPIN sec | TAPE WEIGHT ——_Ibs/foot | TAPE TENSION Ibs
CHANNEL BED MATERIAL SIZE RANGE P NUMBER OF PHOTOGRAPHS
PHOTOGRAPHS TAKEN{YESINO
CHANNEL PROFILE DATA
STATION Fon'g::?f& i ROD READING (1% oy LEGEND
~%2
® Tape @ Stake LB 0.0
Stake
® Tape @ Siake AB 0.0 s ®
2 K Station @
(1) ws e tape LB/RB 0.0 ¢ d?/r{ 4754' 3 & 9
& ) c b Photo
- 7 = H
@ wovemon 6.0 4,50 |
@ WS Downstream (,‘3 5 7/ 15 Z.C\ Direction of Flow
P j -
p—
[ =G = s ( @
5. 59,5 =0.0120 —

[smem ELECTROFISHED: YES/NO DISTANCE ELECTROFISHED 1t FISH CAUGHT YES/NO WATER CHEMISTRY SAMPLED: YES/NO I
LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1.9, 2.0-2.9, ETC.)
SPECIES (FILL IN) 1 2 3 4 5 6 7 8 a9 10 1 12 13 14 15 15 TOTAL
AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME I
COMMENTS
o e — 1

FORM #ISF FD 1-85




DISCHARGE/CROSS SECTION NOTES

STREAM NlME:A mpr D Q& e{___ CROSS-SECTION NO.: =, Dﬁ&lq{oe R e
BEGINNING OF MEASUREMENT [%%Gf.r%’;m‘gf“m"'"ﬁ DOWNSTREAM:  grv ifiaHT ) Gage Reading: A (= \(91"50
§ g:l:::"“:g,: DF:E:'T. w{s:]m VEEEI' ! g':;:’r\ ua;m Revolutions Velocity (ft/sec) = s
e o T " | il L - S
Top S 7 L6%
W S 2,39
L (.0 1.5
.0 2,00
2.5 4. 22
we | 235 {8 O =
4,00 490 | .20 LOS
5.0 4 851 15 I 2
6 O 500 235 A
+ 0 4,95 .30 [, 71
30 £5.00| 45 i e R
1.0 5.10| .45 LA
10.0 5,005 35 L%
0.5 525 .50 s s | (2
L .o , <60 % B, =
15 .40 | S| . 30 >
e .39 .60 p ML
1245 5,40 | +8A .59
1% SHO | S5 1,59
13,5 5,35 | . 7o :
Ly S 2|5 OF
14.5 P.LO|,b!
5 5,40 | ¢ 25
5.5 5,25 35 I 2.09
I e 5,29 L.+58 250
A 5.25 | 3¢ [, 4%
13 5.20 | .60 /.93
|5 5,00 | .20 L.Of
14 5.06 | o 26 J.2<
ne B EY 42| 08 St
2 5.00 | .28 (i
22 455 | wIiD s 2
Wi 1F2S yeg | L
'zf 4,50
L1 | 268 SN do
Sebe Got | 239 2.bg
Top £ |23 4 2.95 i
W | L2
\ Qw’ Ka
“Z OL7m S
{ 2“‘\
O [ =
TOTALS:
a End of Measurement Time. CALCULATIONS ﬁHECKEU BY

v
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| 1105' 25'0.00" V‘{

1105" 24'0.00"
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037° 421 0.00" N

| 037° 4110.00" N

N
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e My ¢

10° € f/

i
®40°0.00" N

! 105° 2570.00"

=% __3.‘{:_7__{’_‘ el

<
= o o Ty
b i TR L
S | — z -

05° 24'0.00"

105" 23/0.00"
4

&

RED WING 6 Mi

037°42°0.00" N

(RED WING)

037° 431 0.00" N

05° 23'0.00"

4010.00" N

037° 41!0.00" N

o3y

Name: MOSCA PASS
Date: 7/31/2006
Scale: 1 inch equals 2000 feet

Location: 037° 41'31.26" N 105° 24' 345" W

Caption: HUERFANO RIVER X#2

o §

Copyright (C) 1899, Maptech, Inc.




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

LOCATION INFORMATION

STREAM NAME: Huerfano River
XS LOCATION: UPPER SWA - 372218292352
XS NUMBER: 082107-X1 23 41 06.0 05 24 06 Ao
DATE: 21-Aug-07
OBSERVERS: Uppendahl
1/4 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: HUERFANO
WATERSHED: HUERFANO RIVER
DIVISION: 2
DOW CODE: 0
USGS MAP: MOSCA PASS
USFS MAP: 0
SUPPLEMENTAL DATA *** NOTE ***
Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999
CHANNEL PROFILE DATA
SLOPE: 0.0109375
INPUT DATA CHECKED BY: ..o DATE.....ccoceeenn.

ASSIGNED TO: ..ottt DATE........ccovenens




VALUES COMPUTED FROM RAW FIELD DATA

STREAM NAME: Huerfano River
XS LOCATION: UPPER SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 082107-X1
# DATA POINTS= 37
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
TS 0.00 5.03
BS 0.01 5.80
1GL 1.00 6.04
1.80 6.30
2.00 7.65
WL 2.50 7.96 0.00 0.00
2.80 8.30 0.30 1.24
4.00 8.25 0.30 1.78
5.00 8.40 040 2.27
6.00 8.50 0.50 270
7.00 8.35 0.40 2.33
8.00 8.50 0.50 2.95
9.00 8.55 0.60 2.22
10.00 8.70 0.70 1.67
11.00 8.85 0.90 1.89
11.50 8.85 0.95 242
12.00 8.85 0.95 3.03
12.50 8.55 0.70 3.23
13.00 8.65 0.80 3.19
13.50 8.65 0.80 343
14.00 8.65 0.70 1.68
15.00 8.75 0.80 3.07
16.00 8.70 0.70 3.04
17.00 8.85 0.90 2.64
18.00 8.75 0.80 2.80
19.00 8.55 0.60 2.46
20.00 8.40 0.40 2.46
21.00 8.40 0.40 1.47
22.00 8.30 0.35 1.58
23.00 8.30 0.35 1.84
24.00 8.25 0.20 0.28
25.00 8.05 0.05 0.05
WL 25.80 8.00 0.00 0.00
26.00 7.90
1GL 26.50 7.20
BS 27.90 7.05
TS 27.91 6.35
TOTALS --mmeesmmmmemeeeem

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
045 0.30 0.23 0.28 0.9%
1.20 0.30 0.33 0.59 2.0%
1.01 0.40 0.40 0.91 3.0%
1.00 0.50 0.50 1.35 4.5%
1.01 0.40 0.40 0.93 3.1%
1.01 0.50 0.50 1.48 4.9%
1.00 0.60 0.60 1.33 4.4%
1.01 0.70 0.70 1.17 3.9%
1.01 0.90 0.68 1.28 4.2%
0.50 0.95 0.48 1.15 3.8%
0.50 0.95 0.48 1.44 4.8%
0.58 0.70 0.35 1.13 3.8%
0.51 0.80 0.40 1.28 4.2%
0.50 0.80 0.40 1.37 4.6%
0.50 0.70 0.53 0.88 2.9%
1.00 0.80 0.80 246 8.2%
1.00 0.70 0.70 213 71%
1.01 0.90 0.90 2.38 7.9%
1.00 0.80 0.80 224 7.5%
1.02 0.60 0.60 1.48 4.9%
1.01 0.40 0.40 0.98 3.3%
1.00 0.40 0.40 0.59 2.0%
1.00 0.35 0.35 0.55 1.8%
1.00 0.35 0.35 0.64 21%
1.00 0.20 0.20 0.06 0.2%
1.02 0.05 0.05 0.00 0.0%
0.80 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
23.69 0.95 12.50 30.06 100.0%
(Max.)
Manning's n = 0.0422
Hydraulic Radius= 0.527634357




STREAM NAME: Huerfano River
XS LOCATION: UPPER SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 082107-X1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
12.50 12.16 -2.8%

7.73 12.50 18.08 44.6%
7.75 12.50 17.60 40.8%
7.77 12.50 17.12 37.0%
7.79 12.50 16.64 33.1%
7.81 12.50 16.17 29.3%
7.83 12.50 15.69 25.5%
7.85 12.50 15.21 21.7%
7.87 12.50 14.74 17.9%
7.89 12.50 14.27 14.1%
79 12.50 13.80 10.4%
7.93 12.50 13.33 6.6%
7.94 12.50 13.09 4.7%
7.95 12.50 12.86 2.9%
7.96 12.50 12.62 1.0%
7.97 12.50 12.39 -0.9%
7.98 12.50 12.16 -2.8%
7.99 12.50 11.92 4.6%
8.00 12.50 11.69 -6.5%
8.01 12.50 11.46 -8.3%
8.02 12.50 11.23 -10.2%
8.03 12.50 11.00 -12.0%
8.05 12.50 10.55 -15.6%
8.07 12.50 10.10 -19.2%
8.09 12.50 9.66 -22.8%
8.1 12.50 9.21 -26.3%
8.13 12.50 8.77 -29.8%
8.15 12.50 8.34 -33.3%
8.17 12.50 7.90 -36.8%
8.19 12.50 7.47 -40.3%
8.21 12.50 7.04 -43.7%
8.23 12.50 6.61 -47.1%

WATERLINE AT ZERO

AREA ERROR = 7.965




“WL*

STREAM NAME
XS LOCATION
XS NUMBER

STAGING TABLE

Huerfano River

UPPER SWA - 37 42' 18.2" 105 22' 35.7"

082107-X1

*GL" = lowest Grassline elevation corrected for sag

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

Constant Manning's n

DIST TO TOP AVG MAX. WETTED  PERCENT HYDR AVG
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
7.20 24.57 1.26 165 3097 2582 100.0% 1.20 128.79 4.16
7.22 24 55 1.25 1.63 3060 2578 99.9% 1.19 126,31 413
7.27 24 51 1.20 1.58 29,37 2567 99.4% 1.14 118.33 4.03
7.32 24 47 1,15 1.53 28.15 25.56 99.0% 1.10 110.54 393
7.37 24.42 1.10 1.48 26.92 2545 98.68% 1.06 102.98 3.82
7.42 24.38 1.05 1.43 25.70 25.34 98.1% 1.01 95.58 372
T.47 24.34 1.0 1.38 24 49 25.22 a7.7% 087 88.41 361
7.52 24.29 0.96 1.33 23.27 25.11 97.3% 0.93 81.46 3.50
7.57 2425 0.91 1.28 22.06 2500 96.8% 0.88 74.73 339
7.62 24.21 0.86 1.23 20.84 24.89 96.4% 0.84 68.21 3.27
7.67 2414 0.81 1.18 19,64 24.76 95.9% 0.79 61.96 3.16
772 24.03 0.77 1.13 18.43 2461 95.3% 0.75 55,99 3.04
7.77 23.91 0.72 1.08 17.23 24 45 94.7% 0.70 50.27 2.92
7.82 23.79 067 1.03 16.04 24.29 94 1% 066 44,79 279
7.87 2368 063 0.98 14.85 24.14 93.5% 062 39,58 266
7.92 23.54 0.58 0.93 13.67 23.97 92.8% 0.57 34.64. 253
7.97 23.36 0.53 0.88 12.50 23.76 92.0% 0.53 Ca0.00> 240
B.02 23.01 0.49 083 11.34 23.37 90.5% 0.49 25.78 2.27
8.07 2233 0.46 0.78 10.21 2267 87.8% 0.45 2208 2.16
8.12 22.04 0 41 073 .10 2235 86.6% 0.41 18.40 202
8.17 21,74 0.37 0.68 8.00 22.03 85.3% 0.36 15.01 1.88
8.22 21.45 032 0.63 592 21.71 84.1% 0.32 11,90 1.72
8.27 20.46 0.29 0.58 586 20,69 80.1% 0.28 932 1.59
8.32 17.41 0.28 053 492 17.62 68.2% 0.28 7.73 1.57
8.37 16.38 lo.25 0.48 4.07 16.58 64.2% 0.25 587 1.44
842 13.88 0.24 0.43 3.30 14.06 54 5% 0.23 463 1.40
8.47 12.38 0.21 0.38 2,65 12.55 48.6% 0.21 73,45 1.30
8.52 10.93 0.19 0.33 208 11.00 42.9% 0.19 2.48 1.20
8.57 9.72 0.16 0.28 1.55 9.87 38.2% 0.16 166 7107
8.62 8.80 012 0.23 1.09 8.93 34 6% 012 0.98 0.90)
8.67 6.81 0.10 0.18 069 6.91 26.7% 0.10 0.54 0.79
8.72 5.24 0.07 0.13 038 5.31 20.6% 0.07 0.24 0.63
8.77 312 0.06 0.08 0.17 3.16 12.2% 0.06 0.09 0.53
8.82 1.87 0,03 0.03 0.05 1.89 7.3% 0.03 0.02 0.33

5 = il 2

_/:;,'l |
f 1 I




STREAM NAME: Huerfano River
XS LOCATION: UPPER SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 082107-X1

SUMMARY SHEET
MEASURED FLOW (Qm)= 30.06 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 30.00 cfs
(Qm-Qc)y/Qm * 100 = 02 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 7.98 ft z========c== ========
CALCULATED WATERLINE (WLc)= 7.97 ft
{(WLmM-WLc)/WLm * 100 = 02 %
MAX MEASURED DEPTH (Dm)= 0.95 ft
MAX CALCULATED DEPTH (Dc)= 0.88 ft
(Dm-Dc)/Dm * 100 6.8 %
MEAN VELOCITY= 2.40 ft/sec
MANNING'S N= 0.042
SLOPE= 0.0109375 ft/ft
4*Qm= 12.0 cfs
2.5*Qm= 75.2 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ....iiiiiiiiiiiiiiiirie et e eva e AGENCY ..ottt e ee e BATE




VERTICAL DEPTH (FT)

TS

Huerfano River

CROSS SECTION DATA ANALYSIS

-5.00 ¥

-5.50 4

-6.00 +

-6.50

-7.00 4

-7.50 1

-8.00 1

-8.50 1

GL

-9.00
0.00

5.00

10.00

15.00 20.00

DISTANCE FROM STAKE (FT)

25.00 30.00

e=f== Channel Bottom —&— Computed Water Line |




STREAM NAME:
XS LOCATION:
XS NUMBER:
DATE:
OBSERVERS:

1/4 SEC:
SECTION:
TWP:
RANGE:
PM:

COUNTY:
WATERSHED:
DIVISION:
DOW CODE:
USGS MAP:
USFS MAP:

TAPE WT:
TENSION:

SLOPE:

Data Input & Proofing

uerfano River ]
UPPER - 37 42" 18.2" 105 22" 35.7"

082107-X1

8/21/2007

Uppendahl

HUERFANO

HUERFANO RIVER

2_

MOSCA PASS

[0.0106

| Leve! and Rod Survey {V

Ibs / ft

[99999

Ibs

0.0109375]ft / ft

GL=1 FEATURE

T8
BS
1 GL

WL

WL

BS
TS

0.00
0.01
1.00
1.80
2.00
2.50
2.80
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
11.50
12.00
12.50
13.00
13.50
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
25.80
26.00
26.50
27.90
27.91

VERT WATER
DIST DEPTH DEPTH
Total Data Points =

5.03
5.80
6.04
6.30
7.65
7.96
8.30
8.25
8.40
8.50
8.356
8.50
8.55
8.70
8.85
8.85
8.85
8.55
8.65
8.65
8.65
8.75
8.70
8.85
8.75
8.55
8.40
8.40
8.30
8.30
8.25
8.056
8.00
7.90
7.20
7.05
6.35

0.00
0.30
0.30
0.40
0.50
0.40
0.50
0.60
0.70
0.90
0.95
0.95
0.70
0.80
0.80
0.70
0.80
0.70
0.90
0.80
0.60
0.40
0.40
0.35
0.35
0.20
0.05
0.00

VEL A Q
37

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00 0.00
124 023 0.28
178 033 0.59
227 040 0.91
270 050 1.35
233 040 0.93
295 050 1.48
222 060 1.33
167 070 147
1.89 068 1.28
242 048 1.15
3.03 048 1.44
323 035 113
319  0.40 1.28
343 0.40 1.37
168 053 0.88
3.07 0.80 2.46
3.04 0.70 213
264  0.90 2.38
280 0.80 2.24
246  0.60 1.48
246  0.40 0.98
147 040 0.59
158 035 0.55
184 035 0.64
028 0.20 0.06
0.05 0.05 0.00
0.00  0.00 0.00
0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

[ Totals] 12.50] _ 30.06]

Tape to
Water

0.00
0.00
0.00
0.00
0.00
0.00
8.00
7.95
8.00
8.00
7.95
8.00
7.95
8.00
7.95
7.90
7.90
7.85
7.85
7.85
7.95
7.95
8.00
7.95
7.95
7.95
8.00
8.00
7.95
7.95
8.05
8.00
0.00
0.00
0.00
0.00
0.00




COLORADO WATER

CONSERVATION BOARD

FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

LOCATION INFORMATION

STREAM NAME: | N CAOSS-SECTION NO
M€ t~"“‘<J CUFE
4 J >
CROSS-SECTION LOCATION: | e ) T \ o~ © ’ N
Uyer <42/3 34 416607 05 24 a0
DAT \j OBSERVERS: 1
E?{ OF Uy f] y _'{ BN
LEGAL Y% SECTION: SECTION: TOWNSHIP RANGE: PM:
DESCRPTION N/S E/W
COUNTY WATERSHED: WATER DIVISION: —, DOW WATER CODE
1A \ - ~ = j
Muerb-ealm ".-l».\x‘f--"': e \ e
USGS: = Y
MAP(S): N\.‘ Cec Pes<
USFS
SUPPLEMENTAL DATA
-= o
SAG TAPE SECTION SAME AS METER TYPE: Wi \ 2,
DISCHARGE SECTION @’"O M. sl - Mc B.icn-en
METER NUMBER: DATE RATED: -1
CALIB/SPIN sec TAPE WEIGHT Ibs/toot | TAPE TENSION Ibs
CHANNEL BED MATERIAL SIZE RANGE: , #7 Z o ) =) NUMBER OF PHOTOGRAPHS
/ - /0 05y ( PHOTOGRAPHS T&K@ESIND
CHANNEL PROFILE DATA
STATION F?"g::?ffe () ROD READING (1 ® ok LEGEND
Tape @ Stake LB 0.0
® suke ()
@ Tape & Stake RB 0.0 s
- 2 ®
£ w Station
@ WS @ Tape LB/RB 0.0 T 3 =
(o - Photo @-’
-2 o H "
@ WS Upstream
@ WS Downstream . + Direction of Flow
[ J
i . ) - ® -O——-~.1
SLOPE ) L& \—
e e e
AQUATIC SAMPLING SUMMARY
STREAM ELECTROFISHED: YES/NO DISTANCE ELECTROFISHED == FISH CAUGHT: YES/NO WATER CHEMISTRY SAMPLED: YES/NO
=
LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1.9, 2,0-2.9, ETC.)
SPECIES (FILL IN) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 >15 TOTAL
AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME
COMMENTS
= =
WL ke
NS C - . . -
- )| : ey 7 o 5
Ur\\iflf( p\k_]( | fo) J _{ t; '/J » { ¢ Ef‘{;/“‘ s
- 3 T
) o
ll * - L\U} L L :_-_ - q
- — 1

FORBRM #I1SF ED 1.5




STREAM NAME:

= 5 ot
Vo2 3 /“O
|

gl |

DISCHARGE/CROSS SECTION NOTES

CROSS-SECTION NO.:

Te o

SHEET __OF

‘R End of Measurement

CALCULATIONS PERFORMED BY

Time: lH'DD Gage Raamq.

}—\ufr[-\cexg_ P.yg I |
BEGINNING OF MEASUREMENT | (i STake) o M LEFT/RIGHT | GageReading:  —_n [mmwe [ 3! )
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STREAM NAME: Huerfano River
XS LOCATION: UPPER SWA - 37 42' 18.2" 105 22' 35.7"
XS NUMBER: 082107-X1 Thorne-Zevenbergen D84 Correction Applied
Estimated D84 = 0.21
*GL* = lowest Grassline elevation corrected for sag
STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
Velocity based on test of R/ID84>1
DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 7.20 24.57 1.26 1.65 30.97 25.82 100.0% 1.20 150.25 4.85
7.22 24.55 1.25 1.63 30.60 2578 99.9% 1.19 147.12 4.81
7.27 24.51 1.20 1.58 29.37 25.67 99.4% 1.14 137.06 4.67
7.32 24.47 1.15 1.53 28.15 25.56 99.0% 1.10 127.28 4.52
7.37 24.42 1.10 1.48 26.92 2545 98.6% 1.06 117.80 4.38
7.42 24.38 1.05 1.43 25.70 25.34 98.1% 1.01 108.62 4.23
7.47 2434 1.01 1.38 24.49 25.22 97.7% 0.97 99.75 4.07
7.52 24.29 0.96 1.33 23.27 25.11 97.3% 0.93 91.18 3.92
7.57 24.25 0.91 1.28 22.06 25.00 96.8% 0.88 82.94 3.76
7.62 2421 0.86 1.23 20.84 24.89 96.4% 0.84 75.02 3.60
7.67 24.14 0.81 1.18 19.64 24.76 95.9% 0.79 67.46 3.44
7.72 24.03 0.77 113 18.43 2461 95.3% 0.75 60.31 3.27
7.77 23.91 0.72 1.08 17.23 2445 94.7% 0.70 53.51 3.11
7.82 23.79 0.67 1.03 16.04 24.29 94.1% 0.66 47.06 2.93
7.87 23.68 0.63 0.98 14.85 2414 93.5% 0.62 40.98 2.76
7.92 23.54 0.58 0.93 13.67 23.97 92.8% 0.57 35.28 2.58
*WL* 7.97 23.36 0.53 0.88 12.50 23.76 92.0% 0.53 30.00 2.40
8.02 23.01 0.49 0.83 11.34 23.37 90.5% 0.49 25.27 2.23
8.07 22.33 0.46 0.78 10.21 22,67 87.8% 0.45 21.20 2.08
8.12 22.04 0.41 0.73 9.10 22.35 86.6% 0.41 17.20 1.89
8.17 21.74 0.37 0.68 8.00 22.03 85.3% 0.36 13.59 1.70
8.22 21.45 0.32 0.63 6.92 21.71 84.1% 0.32 10.36 1.50
8.27 20.46 0.29 0.58 5.86 20.69 80.1% 0.28 7.78 1.33
8.32 17.41 0.28 0.53 4.92 17.62 68.2% 0.28 6.33 1.29
8.37 16.38 0.25 0.48 4.07 16.58 64.2% 0.25 4.56 1.12
8.42 13.88 0.24 0.43 3.30 14.06 54.5% 0.23 3.47 1.05
8.47 12.38 0.21 0.38 2.65 12.55 48.6% 0.21 243 0.92
8.52 10.93 0.19 0.33 2.06 11.09 42.9% 0.19 1.66 0.80
8.57 9.72 0.16 0.28 1.55 9.87 38.2% 0.16 1.02 0.66
8.62 8.80 0.12 0.23 1.09 8.93 34.6% 0.12 0.53 0.49
8.67 6.81 0.10 0.18 0.69 6.91 26.7% 0.10 0.27 0.40
8.72 5.24 0.07 0.13 0.38 5.31 20.6% 0.07 0.1 0.28
8.77 3.12 0.06 0.08 0.17 3.16 12.2% 0.06 0.04 0.20

8.82 1.87 0.03 0.03 0.05 1.89 7.3% 0.03 0.00 0.10
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HUERFANO RIVER
UPPER SWA - Tributary
37 42’ 18.2” & 105 22’ 35.7”




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

LOCATION INFORMATION

STREAM NAME: Huerfano Creek
XS LOCATION: Upper SWA Site 37 41' 06" 105 24' 06"
XS NUMBER: 112508-01
DATE: 25-Nov-08
OBSERVERS: Uppendahl
1/4 SEC: SE
SECTION: 23
TWP: 278
RANGE: 72W
PM: 6
COUNTY: HUERFANO
WATERSHED: HUERFANO
DIVISION: 2
DOW CODE: 30130
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA *** NOTE ***
Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999
CHANNEL PROFILE DATA
SLOPE: 0.01125
INPUT DATA CHECKED BY: ......cvvvieiieeeieeeeieiee, DATE.....ccoieee

ASSIGNED TO: ... e DATE.........coeee




STREAM NAME: Huerfano Creek
XS LOCATION: Upper SWA Site 37 41' 06" 105 24' 06"
XS NUMBER: 112508-01
# DATA POINTS= 41
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
TP 0.00 5.16
BP 0.01 5.92
1 GL 1.00 6.05
2.00 6.50
2.10 7.75
WL 2.80 8.25 0.00 0.00
3.00 8.45 0.20 1.01
4.00 8.35 0.10 0.80
5.00 8.40 0.10 0.77
6.00 8.55 0.30 0.58
7.00 8.45 0.20 1.93
8.00 8.50 0.25 1.87
9.00 8.40 0.10 1.13
10.00 8.50 0.30 1.41
10.50 8.70 0.50 1.22
11.00 8.65 0.40 1.12
11.50 8.55 0.35 1.58
12.00 8.60 0.40 1.99
12.50 8.65 0.40 2.32
13.00 8.95 0.70 1.92
13.50 9.00 0.80 1.04
14.00 9.00 0.75 1.99
14.50 9.10 0.90 2.00
15.00 8.75 0.50 1.70
15.50 9.00 0.80 2.26
16.00 9.00 0.75 2.16
R 16.50 8.00 0.00 0.00
R 17.00 7.90 0.00 0.00
17.50 8.35 0.10 1.47
18.00 8.45 0.20 1.80
19.00 8.70 0.50 1.64
20.00 8.70 0.45 1.61
21.00 8.45 0.20 1.28
22.00 8.65 0.40 0.78
23.00 8.45 0.20 0.75
24.00 8.35 0.10 0.10
WL 24.90 8.25 0.00 0.00
26.00 8.00
1 GL 26.50 7.30
BP 27.90 7.20
TP 27.91 6.50
TOTALS —-mmmmemeeee -

VALUES COMPUTED FROM RAW FIELD DATA

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.28 0.20 0.12 0.12 1.1%
1.00 0.10 0.10 0.08 0.7%
1.00 0.10 0.10 0.08 0.7%
1.01 0.30 0.30 0.17 1.6%
1.00 0.20 0.20 0.39 3.5%
1.00 0.25 0.25 0.47 4.3%
1.00 0.10 0.10 0.11 1.0%
1.00 0.30 0.23 0.32 2.9%
0.54 0.50 0.25 0.31 2.8%
0.50 0.40 0.20 0.22 2.1%
0.51 0.35 0.18 0.28 2.5%
0.50 0.40 0.20 0.40 3.7%
0.50 0.40 0.20 0.46 4.3%
0.58 0.70 0.35 0.67 6.2%
0.50 0.80 0.40 0.42 3.8%
0.50 0.75 0.38 0.75 6.9%
0.51 0.90 0.45 0.90 8.3%
0.61 0.50 0.25 043 3.9%
0.56 0.80 0.40 0.90 8.3%
0.50 0.75 0.38 0.81 7.4%
1.12 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.67 0.10 0.05 0.07 0.7%
0.51 0.20 0.15 0.27 2.5%
1.03 0.50 0.50 0.82 7.5%
1.00 0.45 0.45 0.72 6.7%
1.03 0.20 0.20 0.26 2.4%
1.02 0.40 0.40 0.31 2.9%
1.02 0.20 0.20 0.15 1.4%
1.00 0.10 0.09 0.01 0.1%
0.91 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
22.95 0.9 7.07 10.89 100.0%
(Max.)
Manning's n = 0.0466
Hydraulic Radius= 0.3078496




STREAM NAME: Huerfano Creek
XS LOCATION: Upper SWA Site 37 41' 06" 105 24’ 06"
XS NUMBER: 112508-01

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
7.07 6.86 -2.9%

8.00 7.07 12.36 75.0%
8.02 7.07 11.91 68.5%
8.04 7.07 11.45 62.1%
8.06 7.07 11.00 55.7%
8.08 7.07 10.55 49.4%
8.10 7.07 10.11 43.1%
8.12 7.07 9.67 36.8%
8.14 7.07 9.23 30.6%
8.16 7.07 8.79 24.4%
8.18 7.07 8.36 18.3%
8.20 7.07 7.92 12.2%
8.21 7.07 7.71 9.1%
8.22 7.07 7.50 6.1%
8.23 7.07 7.28 3.1%
8.24 7.07 7.07 0.1%
8.25 7.07 6.86 -2.9%
8.26 7.07 6.65 -5.9%
8.27 7.07 6.44 -8.8%
8.28 7.07 6.23 -11.8%
8.29 7.07 6.03 -14.7%
8.30 7.07 582 -17.6%
8.32 7.07 5.41 -23.4%
8.34 7.07 5.01 -29.1%
8.36 7.07 4.61 -34.7%
8.38 7.07 4.23 -40.1%
8.40 7.07 3.87 -45.2%
8.42 7.07 3.53 -50.0%
8.44 7.07 3.21 -54.5%
8.46 7.07 2.91 -58.8%
8.48 7.07 2.64 -62.6%
8.50 7.07 2.41 -65.9%

WATERLINE AT ZERO

AREA ERROR = 8.240




GL*

STREAM NAME:
XS LOCATION:
XS NUMBER:

STAGING TABLE

Huerfano Creek
Upper SWA Site 37 41' 06" 105 24' 06"
112508-01 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag
*WL* = Waterline corrected for variations in field measured water surface elevations and sag

DIST TO TOP AVG. MAX. WETTED  PERCENT HYDR AVG.

WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW  VELOCITY
FT) (FT) FT) (FT) (SQFT) FT) (%) (FT) (CFS) (FT/SEC)
7.30 24.44 1.20 1.80 29.20 26.76 100.0% 1.09 104.68 3.58
7.34 24.40 1.16 1.76 28.22 26.67 99.7% 1.06 99.08 3.51
7.39 24.36 1.11 1.71 27.00 26.56 99.2% 1.02 92.31 3.42
7.44 24.32 1.06 1.66 25.78 26.45 98.8% 0.97 85.72 3.32
7.49 24.28 1.01 1.61 24.57 26.33 98.4% 0.93 79.31 3.23
7.54 24.25 0.96 1.56 23.35 26.22 98.0% 0.89 73.10 3.13
7.59 24.21 0.91 1.51 22.14 26.11 97.6% 0.85 67.08 3.03
7.64 24.17 0.87 1.46 20.93 26.00 97.2% 0.81 61.26 2.93
7.69 2413 0.82 1.41 19.72 25.89 96.7% 0.76 55.64 2.82
7.74 24.09 077 136 18.52 2578 96.3% 072 50.24 271
7.79 23.99 072 131 17.32 25.64 95.8% 0.68 45.08 260
7.84 23.89 0.67 1.26 16.12 25.49 95.3% 0.63 4017 2.49
7.89 2378 0.63 1.21 14.93 25.34 94.7% 0.59 35.48 2.38
7.94 23.43 0.59 1.16 13.75 24.93 93.2% 0.55 31.26 227
7.99 23.02 0.55 1.11 12.59 24.45 91.4% 0.51 27.34 247
8.04 22,64 0.51 1.06 11.44 24.00 89.7% 0.48 23.62 2.06
8.09 22.27 0.46 1.0 10.32 2356 88.0% 0.44 20.14 1.95
8.14 21.90 0.42 0.96 9.22 23.12 86.4% 0.40 16.89 1.83
8.19 21.53 0.38 0.91 8.13 22,67 84.7% 0.36 13.88 1.71
8.24 21.16 0.33 0.86 7.06 2223 83.1% 0.32 11.13 1.57
8.20 2062 0.29 0.81 6.02 21.62 80.8% 0.28 8.68 1.44
8.34 20.04 0.25 076 5.00 20.96 78.3% 0.24 6.51 1.30
8.39 18.05 0.22 071 304 697 707% 071 > 4.89 1.21
8.44 15.45 0.21 0.66 3.21 16.25 m\ 0.20 “ 3.67 1.15
8.49 11.91 0.21 0.61 2.52 12.64 47 .2% 0.20 7 2.90 1.15
8.54 9.66 0.21 0.56 1.99 10.32 38.6% 0.19 224 113
8.59 7.85 0.20 0.51 1.55 8.44 31.5% 0.18 1.69 1.09
8.64 6.05 0.20 0.46 1.20 6.57 24.5% 0.18 1.31 1.09
8.69 4.79 0.19 0.41 0.93 5.24 19.6% 0.18 1.00 1.07
874 348 0.21 0.36 0.74 3.88 14.5% 0.19 0.84 1.13
8.79 3.23 0.18 0.31 0.58 3.57 13.3% 0.16 0.58
8.84 2.95 0.14 0.26 0.42 3.21 12.0% 0.13 0.37 587
8.89 267 0.11 0.21 0.28 2.86 10.7% 0.10 0.20 072
8.94 2.39 0.06 0.16 0.15 2.51 9.4% 0.06 0.08 0.53
8.99 178 0.03 0.11 0.05 1.83 6.8% 0.03 0.01 0.30
9.04 0.38 0.03 0.06 0.01 0.41 1.5% 0.03 0.00 0.31
9.09 0.06 0.00 0.01 0.00 0.07 0.2% 0.00 0.00 0.09

3z =

2/3 =

¢.0
3.0




STREAM NAME: Huerfano Creek

XS LOCATION: Upper SWA Site 37 41' 06" 105 24' 06"
XS NUMBER: 112508-01
SUMMARY SHEET

MEASURED FLOW (Qm)= 10.89 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 11.13 cfs
(Qm-Qc)/Qm * 100 = 21 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 8.25 ft =========== ====zmzms
CALCULATED WATERLINE (WLc)= 8.24 ft
(WLm-WLc)/WLm * 100 = 0.1 %
MAX MEASURED DEPTH (Dm)= 0.90 ft
MAX CALCULATED DEPTH (Dc)= 0.86 ft
(Dm-Dc)/Dm * 100 45 %
MEAN VELOCITY= 1.57 ft/sec
MANNING'S N= 0.047
SLOPE= 0.01125 ft/ft
4*Qm = 4.4 cfs
2.5*Qm= 27.2 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ...ooiiiitiiiiit et et eee e eie b bebesaase s AGENCY ..ottt et i DATE:...oii ittt

CWCEB REVIEW BY . i i e e e e e e e et et eb bbbt DATE: oo




COLORADO WATER
CONSERVATION BOARD

FIELD DATA
FOR

INSTREAM FLOW DETERMINATIONS

LOCATION INFORMATION

AQUATIC SAMPLING SUMMARY

STREAM NAME: CROSS-SECTION NO
MUWERPFAND RIUFR }) 2508 - %/
CROSS-SECTION LOCATION i
VepdR. SWA sTTE
AT 327 W ok 105 29 0k
DATE OBSERVERS: i
)25 Jog LePFINAR L
Ye SECTION: - g SECTION TOWNSHIP: RANGE “~JPM /
BESCRIPTION o SE 25 Z3 N@ T €5
C&UNTY i WATEQISNE_D. Y WATER DIVISION —.> DOW WATER CODE )
N R FANO WUER & AN O P RO\30
USGS:
MAP(S):
USFS:
SUPPLEMENTAL DATA
SAG TAPE SECTION SAME AS 7, METER TYPE: . . y
DISCHARGE SECTION (e no MACS H - Mc B eroe
METER NUMBER DATE RATED:
CALIB/SPIN sec TAPE WEIGHT e Iba/toot TAPE TENSION: Ibs
CHANNEL BED MATERIAL SIZE RANGE - AE pe NUMBER OF PHOTOGRAPHS: o]
HOTOG AKEN: [YES/NO
CHANNEL PROFILE DATA
STATION FESL“?EPEE (t ROD READING (1 ¢ ® LEGEND
® Tape @ Stake LB 0.0
Stake ®
® Tape @ Stake RB 0.0 S
fh Station @
@ WS @ Tape LB/RB 0.0 - g E/ 5 E & &
) LAY = 2 c ~ = Photo @-.
@ WS Upstream 1 (D ?{ ! }0 "
@ WS Downstream \ L_[‘ ‘{j’ ; Lll(.) Direction of Flow
wore |36 /712 0.0 (132 s —1
b y = e ——

STREAM ELECTROFISHED YES(&’!CS)

DISTANCE ELECTROFISHED M

FISH CAUGHT 7E’S‘NO ;

WATER CHEMISTRY SAMPLED. YES/NO

r =zt

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1.9, 2.0-2.9, ETC.)

SPECIES (FILL IN)

1 2

3 4 5 6 7 8

9

10

1" 12

TOTAL

AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME

Ll

COMMENTS

s,

EOYERM #I1CSE Yy 108




DISCHARGE/CROSS SECTION NOTES

|smuunme, NUGEF ANO Q’S\J&r( CROSS-SECTION NO Dﬁf?&,@& il oos if
BEGINNING OF MEASUREMENT | EOGE OF WATER LOOKING DOWNSTREAM: et/ gGHT ") Gage Reading: | vme 12 'S5
g g:r::im:g,} oEEE. w:g;n D,‘:,:f:t'gr “ gﬁx z::g:: T Revolutions | Velocity [fh::ec:- a S
RS e - aooy | eom | Vorew | ™|
I [ £ MBS
T=e 16 582
L 10 (. 0B
2.0 b, 50
2. 16 £ 315
EYEER" g.25 | & 74
5,0 8.45 =20 Lol
y,0 8.35 | 10 .80
5.0 g.40| ,\9 TF
b.O 5 +55 30 .98
2,0 g.45 | ,20 1,93
y.0 w501 . 76 |, &
9.0 5.0 1 (D W,
10,V ¥.50 20 [+ 4]
0.9 8.30 | A0 v
1.0 3.5 o W\
11'6 ?156 ‘}"f‘ l;Sﬁ
12,0 g .60 1 .40 1.91
.5 .65 4o 2.5
13.0 .45 | .78 A
13, Ctoo ng ,. Oq
14 900 | .35 .99
145 9.0 .90 Z.00
| 8.35] .59 1. 20
1.9 Q.00 | %0 276
b, .00 | .35 215
18 | bs £00] Or ®
e 143 310 | v Z
%S §.35 | .10 L4%
L& 7.45 | 10 1,89
| 5.3 1,50 |, G
20 5.30 | .45 b))
21 .45 | ,20 .28
v & g.enh | .10 , 728
23 7Y e L
24 .35 | .1V 0
OW s 2215 ’g/ Ja)
16.0 .00
26,5 3 .30
¢ [239 7,20
X 21.4 .5 0
TOTALS: e

End of Measurement

Time;

Gage Reading:

]

CALCULATIONS PERFORMED BY:;

CALCULATIONS CHECKED BY




VERT WATER Tape to
Data Input & Proofing GL=1 FEATURE DIST DEPTH DEPTH VEL A Q Water
Total Data Points = 41

STREAM NAME: [Huerfano Creek TP 000 5.16 000 0.0 0.00
XS LOCATION: —§—§_——'——__1Upper WA Site 37 417 06" 105 24' 06 BP 001 592 000  0.00 0.00
XS NUMBER: [112508-01 1 GL 100  6.05 000  0.00 0.00
DATE: [11725/2008 200 650 000  0.00 0.00
OBSERVERS: [Uppendahl 210 775 000  0.00 0.00
WL 280 825 000 000 000  0.00 0.00

1/4 SEC: [SE 300 845 020 101 012 012 8.25
SECTION: [23 400 835 010 080 010  0.08 8.25
TWP: 275 500 840 010 077 010  0.08 8.30
RANGE: [72W 600 855 030 058 030  0.17 8.25

PM: [6 700 845 020 193 020  0.39 8.25

800 850 025 187 025 047 8.25

COUNTY: [HUERFANO 900 840 010 113 010  0.11 8.30
WATERSHED: [HUERFANO 10.00 850 030 141 023 032 8.20
DIVISION: [2 1050 870 050 122 025 031 8.20
DOW CODE: [30730 1100 865 040 112 020 022 8.25
USGS MAP: 1150 855 035 158 018 028 8.20
USFS MAP: 1200 860 040 199 020  0.40 8.20
Level and Rod Survey | 1250 865 040 232 020 046 8.25

TAPE WT: l—‘]o.mos Ibs / ft 1300 895 070 192 035 067 8.25
TENSION: [99999 Ibs 1350 900 080  1.04 040 042 8.20
1400 900 075 199 038 075 8.25

SLOPE: [ 0.01125]ft / ft 1450 910 090 200 045  0.90 8.20

15.00 8.75 0.50 1.70 0.25 0.43 8.25
15.50 9.00 0.80 2.26 0.40 0.90 8.20

CHECKED BY:.....ocooiiiniiiiiiiineec e DATE....cconne 16.00 9.00 0.75 2.16 0.38 0.81 8.25
R 16.50 8.00 0.00 0.00 0.00 0.00 0.00
ASSIGNED TO: ..o DATE.........cc.... R 17.00 7.90 0.00 0.00 0.00 0.00 0.00

17.50 8.35 0.10 1.47 0.05 0.07 8.25
18.00 8.45 0.20 1.80 0.15 0.27 8.25
19.00 8.70 0.50 1.64 0.50 0.82 8.20
20.00 8.70 0.45 1.61 0.45 0.72 8.25

21.00 8.45 0.20 1.28 0.20 0.26 8.25

22.00 8.65 0.40 0.78 0.40 0.31 8.25

23.00 8.45 0.20 0.75 0.20 0.15 8.25

24.00 8.35 0.10 0.10 0.09 0.01 8.25

WL 24.90 8.25 0.00 0.00 0.00 0.00 0.00

26.00 8.00 0.00 0.00 0.00

1 GL 26.50 7.30 0.00 0.00 0.00
BP 27.90 7.20 0.00 0.00 0.00

TP 27.91 6.50 0.00 0.00 0.00

[ Tomals[ __7.07] _10.89]




VERTICAL DEPTH (FT)

Huerfano Creek

P CROSS SECTION DATA ANALYSIS I
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Stream: Huerfano River

Executive Summary
Water Division: 2
Water District: 79

CDOWH#: 30130

Segment: UNNAMED TRIBUTARY TO STANLEY CREEK

Upper Terminus: UNNAMED TRIBUTARY
Latitude: 37° 41’ 02”N Longitude: 105° 24’ 09"W

Lower Terminus: STANLEY CREEK
Latitude: 37 42° 33”N Longitude: 105° 22’ 16"W

Counties: Huerfano County

Length: 2.6 miles

USGS Quad(s): Mosca Pass.

ISF Appropriation: 5.5 cfs (January 1 = December 31)"




Colorado Division of Wildlife
Huerfano River
CDOW 30130
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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 Colorado Water
Conservation Board (Board). It is the Colorado Division of Wildlife (CDOW) staff’s opinion
that the information contained in this report is sufficient to support the findings required in Rule

5(i).

The State of Colorado’s Instream Flow Program (ISFP) 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 Board 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 ISFP, the
statute directs the Board to request instream flow recommendations from other state and federal
agencies. The CDOW recommended this segment of Huerfano River to the Board for inclusion
into the ISFP. Huerfano River is being considered for inclusion into the ISFP 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 instream flow recommendation to the Board to meet 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”
(See §33-1-101 (1) C.R.S.). The CDOW Strategic Plan states “[h]ealthy aquatic environments
are essential to maintain healthy and viable fisheries, and critical for self-sustaining populations.
The [CDOW] desires to protect and enhance the quality and quantity of aquatic habitats.”

This segment of the Huerfano River is approximately 2.6 miles long. It begins at the confluence
of an unnamed tributary at an elevation of approximately 8,875 feet and terminates at the
confluence with Stanley Creek at an elevation of approximately 8,450 feet. Of the 2.6 mile
segment addressed by this report, approximately 95% of the segment, or 2.5 miles, is located on
public lands. Huerfano River is located within Huerfano County. The total drainage area of this
segment of the Huerfano River is approximately 55 square miles. Huerfano River generally
flows in a northeasterly direction.

The subject of this report is a segment of the Huerfano River ‘beginning at the confluence of an
unnamed tributary and extending downstream to confluence with the Stanley Creek. The
proposed segment is located near the Town of Redwing. The recommendation for this segment
is discussed below.

Instream Flow Recommendation(s)

The CDOW is recommending up to 5.5 cfs, summer and winter, based on their data collection
efforts. This recommendation is based on the physical and biological data collected to date and
does not incorporate any wateravailability constraints.

e 5.5 cubic feetper second is recommended is required to maintain the three principal
hydraulic criteria of average depth, average velocity and percent wetted perimeter.

The modeling results from this survey effort are within the confidence interval produced by the
R2CROSS model (see Table 1).

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
UNNAMED STANLEY 26 5 95
TRIBUTARY CREEK '

Biological and Field Survey Data

The CDOW, in 2006 & 2007, collected stream cross-section information, natural environment
data, and other data needed to quantify the instream flow needs for this reach of Huerfano River.
Huerfano River is classified as a medium stream (between 20 to 35 feet wide) and surveys
indicate the stream environment of Huerfano River supports populations of brook trout
(Salvelinus fontinalis) and brown trout (Salmo trutta). These species inhabit cold water streams
and lakes with adequate stream spawning habitat present in the fall of the year.




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 R2ZCROSS 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 BOARD 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. 7/19/2006 14.6 36.6-5.9 3.19% 2.1°R
DOW 7/19/2006 13.2 33.1-5.3 5.5 2.7%R
DOW 8/22/2007 30.1 75.2 -12.0 5.5 R 3.8%%
DOW 8/22/2007 26.0 65.1 — 10.4 2.3%R 2.3%R

DOW = Division of Wildlife

Biologic Flow Recommendation
The summer and winter flow recommendation, which met 3 of 3 criteria and was within the
accuracy range of the R2ZCROSS model is 5.5s (See Table 1).

Hydrologic Data

The CDOW staff conducted a preliminary 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 the Huerfano River near Redwing, CO
(#07111000), which has a drainage area of 73 square miles (See Gage Summary in Appendix C).
The total drainage area upstream of this ISF segment of Huerfano River is 55 square miles. The




period of record for the Huerfano River gage was 1923 to 1985, the period of record used by
staff in their analysis was 1923 to 1985, or 59 years of record. Table 2 below displays the
estimated flow of Huerfano River in cfs at the lower terminus of the instream flow reach in terms
of a percentage of exceedence.

Table 2: Estimated Stream Flow for Huerfano River

Exceedences January February March April May June July August September October November December
1% 14.32 13.56 18.84 61.78 189.34 190.84 126.58 108.49 68.07 32.40 23.36 18.08
5% 12.05 11.30 15.07 43.32 137.58 144.66 88.90 61.78 43.70 24.11 18.84 13.56
10% 10.55 11.30 13.56 31.64 107.82 126.58 71.58 47.47 33.15 21.85 16.58 12.05
20% 9.79 9.79 12.81 21.85 71.58 99.45 54.25 36.92 24.11 17.33 13.56 11.30
50% 7.53 7.53 9.04 13.56 39.18 54.25 31.64 22.60 15.07 12.81 10.55 8.29
80% 6.00 6.40 7.16 9.79 21.10 28.63 16.58 15.07 10.55 9.79 7.53 6.48
90% 4.90 5.27 6.03 8.29 15.82 20.49 12.81 11.30 8.29 8.29 6.93 5.65
95% 3.77 4.97 5.54 7.38 13.56 17.33 10.55 9.04 6.55 7.20 6.25 4.82
99% 3.32 3.77 4.29 6.40 9.04 12.05 6.40 6.50 4.90 4.97 5.27 3.99

e Table 2 shows that the summer flow recommendation of 5.5 cfs is available at least 50%
of the time all year.

However, if additional water is determined to be available in further investigations, the CDOW
would recommend appropriating the additional water up to the recommended flow amounts to
preserve the natural environment to a reasonable degree.

Precipitation Data

CDOW staff identified 4 local precipitation data sets located near the Huerfano River Drainage:
Gardner (3222), Redwing 1 WSW (6977), Sheep Mountain (7572) and Blanco Station (BLAO1)
(see Precipitation Data in Appendix C).

Existing Water Right Information

CDOW staff has analyzed the water rights tabulation and will consult with the Division
Engineer’s Office (DEO) to identify any potential water availability problems due to existing
diversions.. Records indicate that there are no surface water rights within this reach of Huerfano
River.



