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Ms Linda Bassi
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Denver Colorado 80203

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

Dear Linda

The purpose ofthis letter is to formally transmit the Colorado Division ofWildlife 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 topreserve 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 ofthe natural

environment See 37 92 102 3 C RS 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 toparticipate 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 ofthe Huerfano River to the Board for inclusion into the ISFP

The CDOW is forwarding these instream flow recommendations to the Board tomeet Colorado s policy
that the wildlife and their environment are to be protected preserved enhanced and managed for

the use benefit and enjoyment ofthe people of this state and its visitors and that to carry out such

program and policy there shall be acontinuous 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 ofaquatic habitats

DEPARTMENT OF NATURAL RESOURCES Harris D Sherman Executive Director

WILDLIFE COMMISSION Tom Burke Chair Claire ONeal ViceChair Robert Bray Secretary
Members Dennis Buechler BradCoors Jeffrey Crawford Tim Glenn Roy McAnally 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 ofbrown Salmo trutta and brook Salvelinus fontinalis trout These species
inhabit cold water streams and lakes with adequate stream spawning habitat present in the fall ofthe

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 tomake the findings required in Rule 5 i ofthe 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

AtNu

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
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Stream:  Huerfano River 

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

Segment: UNNAMED TRIBUTARY TO STANLEY CREEK 
Upper Terminus: UNNAMED TRIBUTARY 
Latitude: 37º 41’ 02”N  Longitude: 105º 24’ 09"W    
 
Lower Terminus: STANLEY CREEK 
Latitude: 37 42’ 33”N  Longitude:  105º 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 
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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.  
 

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

• 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 
 

Upper Terminus 
 

Lower Terminus 
Total Length 

(miles) 
Land Ownership 

% Private % Public 
UNNAMED 

TRIBUTARY 
STANLEY 

CREEK 2.6 5 95 

 

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 
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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 R2CROSS 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 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 2.1 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 R

DOW 8/22/2007 26.0 65.1 – 10.4 2.3 R 2.3 R

DOW 11/25/2008 10.9 27.2 – 4.4 6.0 3.0 R 
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 
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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. 



COLORADO WATER CONSERVATION BOARD

INSTREAM FLOW 1 NATURAL LAKE LEVEL PROGRAM

STREAM CROSS SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME

XS LOCATION
XS NUMBER

Huerfano River

Lower SWA 37 42 182 10522 35 7

07l19 0t3 X1

DATE

OBSERVERS

19 Jul 06

Uppendahl Molloy

1 4 SEC
SECTION

TWP

RANGE

PM

o

o

o

o

o

COUNTY
WATERSHED

DIVISION

DOW CODE

HUERFANO

HUERFANO RIVER

2

o

USGS MAP

USFS MAP

MOSCA PASS

o

SUPPLEMENTAL DATA

TAPE WT

TENSION

0 0106

99999

h NOTE

Leave TAPE WT and TENSION
at defaults for data collected

with a survey level and rod

CHANNEL PROFILE DATA

SLOPE 0 0109375

INPUT DATA CHECKED BY DATE

ASSIGNED TO DATE



STREAM NAME Huerfano River

XS LOCATION Lower SWA 37 42 18 2 10522 35 7

XS NUMBER 07 19 06 X1

DATA POINTS 41 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 3 20 0 00 0 00 0 00 0 0

Bpin 0 01 3 68 0 00 0 00 0 00 0 0

1 GL 0 50 3 76 0 00 0 00 0 00 0 0

1 65 4 34 0 00 0 00 0 00 0 0

WL 2 25 5 09 0 00 0 00 0 00 0 00 0 00 0 0

2 30 5 59 0 50 0 89 0 50 0 50 0 06 0 06 04

2 50 5 60 045 1 28 0 20 045 0 16 0 20 14

3 00 5 50 0 40 1 66 0 51 040 0 20 0 33 2 3

BR 3 50 5 85 0 80 0 12 0 61 0 80 040 0 05 0 3

4 00 5 85 0 80 2 09 0 50 0 80 0 40 0 84 5 7

4 50 5 85 0 75 2 32 0 50 0 75 0 38 0 87 5 9

5 00 5 80 0 70 144 0 50 0 70 0 35 0 50 34

5 50 5 80 0 60 1 75 0 50 0 60 0 30 0 53 3 6

6 00 5 85 0 65 2 08 0 50 0 65 0 33 0 68 4 6

6 50 5 85 0 80 1 84 0 50 0 80 0 40 0 74 5 0

7 00 5 85 0 55 2 86 0 50 0 55 0 28 0 79 54

7 50 5 80 0 50 2 58 0 50 0 50 0 25 0 65 4 4

8 00 5 90 0 80 2 20 0 51 0 80 040 0 88 6 0

8 50 5 30 0 20 2 25 0 78 0 20 0 10 0 23 1 5

9 00 540 0 20 1 95 0 51 0 20 0 10 0 20 1 3

9 50 5 65 0 60 2 60 0 56 0 60 0 30 0 78 5 3

10 00 5 80 0 70 2 60 0 52 0 70 0 35 0 91 6 2

10 50 5 85 0 75 2 38 0 50 0 75 0 38 0 89 6 1
11 00 5 80 0 65 1 79 0 50 0 65 0 33 0 58 4 0

11 50 6 05 0 65 0 47 0 56 0 65 0 33 0 15 1 0

12 00 6 10 0 95 0 78 0 50 0 95 048 0 37 2 5

12 50 6 10 0 85 0 98 0 50 0 85 0 43 042 2 8

13 00 5 80 0 75 1 99 0 58 0 75 0 38 075 5 1

13 50 5 85 0 70 2 68 0 50 0 70 0 35 0 94 64

14 00 6 00 0 60 i 60 0 52 0 60 045 0 72 4 9

BR 15 00 5 90 0 65 0 14 1 00 0 65 0 65 0 09 0 6

SR 16 00 5 60 040 0 60 1 04 040 040 0 24 1 6

17 00 5 30 0 15 0 62 1 04 0 15 0 15 0 09 0 6

18 00 545 0 25 0 74 1 01 0 25 0 25 0 19 1 3

19 00 5 25 0 10 0 00 1 02 0 10 0 10 0 00 0 0
WL 20 00 5 12 0 00 0 00 1 01 0 00 0 00 0 0

21 50 5 00 0 00 0 00 000 0 0

1 GL 22 00 3 90 0 00 0 00 0 00 0 0

24 00 3 60 0 00 0 00 0 00 0 0

Spin 24 30 365 0 00 0 00 0 00 0 0

Top Pin 34 31 3 26 0 00 0 00 0 00 0 0

TOTALS 19 02 0 95 940 14 63 100 0

Max

Manning s n 0 0624

Hydraulic Radius 0493982995



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

940 10 53 12 1

4 86 9 40 15 30 62 9

4 88 940 14 91 58 7

4 90 940 14 53 54 6

4 92 940 14 14 50 5

4 94 9 40 13 75 46 3

4 96 9 40 13 36 42 2

4 98 940 12 97 38 1

5 00 940 12 59 34 0

5 02 940 12 20 29 9

5 04 940 11 82 25 8

5 06 940 1145 21 8

5 07 9 40 11 26 19 9

5 08 940 11 08 17 9

5 09 940 10 89 16 0

5 10 940 10 71 14 0

5 11 940 10 53 12 1

5 12 940 10 35 10 2

5 13 940 10 18 8 3

5 14 940 10 00 64

5 15 940 9 82 46

5 16 940 9 65 2 7

5 18 940 9 30 1 0

5 20 9 40 8 96 47

5 22 9 40 8 62 8 3

524 9 40 8 28 11 9

5 26 940 7 94 15 5

5 28 9 40 7 61 19 0

5 30 940 7 28 22 5

5 32 9 40 6 95 26 0

5 34 940 6 63 294

5 36 940 6 32 32 7

WATERLINE AT ZERO

AREA ERROR 5 170



STREAM NAME Huerfano River

XS LOCATION Lower SWA 37 42 18 2 10522 35 7

XS NUMBER 07 19 06 X1 Constant Manning s n

GL lowest Grassline elevation corrected forsag
STAGING TABLE WL Waterline correctedforvariations in field measured watersurface 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 Sa FT FT FT CFS FT SEC

GL 3 90 21 22 1 63 2 20 34 62 23 67 100 0 146 111 17 321

4 17 20 57 141 1 93 28 98 22 77 96 2 1 27 84 84 293

4 22 2044 137 1 88 27 96 22 61 95 5 124 80 28 2 87
4 27 20 32 1 33 1 83 26 94 2244 94 8 120 75 84 282
4 32 20 20 1 28 1 78 25 93 22 28 94 1 1 16 71 50 2 76
4 37 20 11 1 24 1 73 24 92 22 14 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

447 19 99 1 15 1 63 22 91 21 90 92 5 1 05 58 86 2 57

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 01 148 19 93 21 54 91 0 0 93 47 16 2 37

4 67 19 74 0 96 143 18 94 21 42 90 5 0 88 4349 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 1949 077 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

4 97 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 1840 0 61 1 03 11 18 19 68 83 1 0 57 19 10 1 71

5 12 17 75 0 58 0 98 10 27 18 99 80 2 0 54 17 00 1 65

OWL 5 7 0 54 093 9 39 18 55 78 4 0 51 14 88 1 58

5 22 16 97 0 50 088 8 54 18 12 76 5 047 12 88 1 51

5 27 16 63 0 46 0 83 7 70 17 73 74 9 043 11 00 143

5 32 16 07 043 0 78 6 87 17 10 72 2 040 933 1 36

5 37 15 02 041 073 6 10 15 96 67 4 0 38 800 1 31
542 14 03 0 38 0 68 5 37 14 88 62 9 0 36 679 1 26

5 47 13 37 0 35 0 63 4 69 14 12 59 7 0 33 561 1 20
5 52 12 93 031 0 58 4 03 13 59 57 4 0 30 447 1 11

5 57 12 29 0 28 0 53 340 12 84 54 3 0 26 3 50

5 62 11 56 048 2 81 12 03 0 23 265 0 94

5 67 11 15 0 2 043 2 24 11 57 48 9 0 19 1 87 0 83

5 72 10 71 0 16 0 38 1 69 11 07 46 8 0 15 1 21 0 71

5 77 10 26 0 11 0 33 1 17 10 57 44 6 0 11 0 67 0 57

5 82 8 03 0 09 028 0 69 8 27 34 9 0 08 0 33 048

5 87 346 0 12 023 041 3 61 15 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 07 046

6 02 1 19 0 06 0 08 0 07 1 23 52 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

3 3 3ft

2 3



STREAM NAME

XS LOCATION

XS NUMBER

Huerfano River

Lower SWA 37 42 18 2 105 22 35 7

07 19 06 Xl

SUMMARY SHEET

MEASURED FLOW Qm

CALCULATED FLOW Qc

Qm Qc Qm 100

14 63 cfs

14 88 cfs
1 7

5 11 ft

5 17 ft
1 3

0 95 ft

093 ft

2 1

1 58 ftlsec
0 062

0 0109375 ftlft

59 cfs
36 6 cfs

RECOMMENDED INSTREAM FLOW

FLOW CFS PERIOD

MEASURED WATERLINE WLm

CALCULATED WATERLINE WLc

WLm WLc WLm 100

MAX MEASURED DEPTH Dm

MAX CALCULATED DEPTH Dc

Dm Dc Dm 100

MEAN VELOCITY

MANNING S N

SLOPE

4 Qm

2 5 Om

RATIONALE FOR RECOMMENDATION

RECOMMENDATION BY AGENCy DATE

CWCB REVIEW BY DATE



4 00

f

r 4 50
f
c
W
Cl
l

U
5 00

w

5 50

3 00
To Pin

3 5
in
GL

6 00

6 50

0 00

Huerfano River

CROSS SECTION DATA ANALYSIS

5 00 1000 15 00 20 00

DISTANCE FROM STAKE FT

Top Pin

B in

25 00

I Channel Bottom Computed Water Line I



STREAM NAME Huerfano River

XS LOCATION Lower SWA 37 42 18 2 10522 35 7

XS NUMBER 07 19 06 X1 Thorne Zevenbergen D84 Correction Applied
Estimated 084 044

GL lowest Grassline elevation corrected for sag
STAGING TABLE OWL Waterline corrected forvariations in field measured water surface elevations and sag

Velocity based on test of R1084 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 3 90 21 22 1 63 2 20 34 62 23 67 100 0 146 155 53 449

4 17 20 57 141 1 93 28 98 22 77 96 2 1 27 114 81 3 96
4 22 2044 1 37 1 88 27 96 22 61 95 5 124 107 87 3 86

4 27 20 32 1 33 1 83 26 94 2244 94 8 1 20 101 13 3 75

4 32 20 20 1 28 1 78 25 93 22 28 94 1 1 16 94 59 3 65

4 37 20 11 1 24 1 73 24 92 22 14 93 5 1 13 88 15 3 54

442 20 05 1 19 1 68 23 91 22 02 93 0 1 09 81 84 342
447 19 99 1 15 1 63 22 91 21 90 92 5 1 05 75 74 3 31

4 52 19 92 1 10 1 58 21 92 21 78 92 0 1 01 69 84 3 19

4 57 19 86 1 05 1 53 20 92 21 66 91 5 0 97 64 14 307

4 62 19 80 1 01 1 48 19 93 21 54 91 0 0 93 58 66 2 94

4 67 19 74 0 96 1 43 18 94 2142 90 5 0 88 53 39 2 82
4 72 19 67 0 91 1 38 17 96 21 31 90 0 0 84 48 33 2 69

4 77 19 61 0 87 1 33 16 97 21 19 89 5 0 80 4349 2 56

4 82 19 55 0 82 1 28 15 99 21 07 89 0 0 76 38 88 243

4 87 1949 0 77 1 23 15 02 20 95 88 5 0 72 34 49 2 30

4 92 1942 0 72 1 18 14 05 20 83 88 0 0 67 30 34 2 16
4 97 19 36 0 68 1 13 13 08 20 71 87 5 0 63 2642 2 02
5 02 19 06 0 64 1 08 12 11 20 37 86 0 059 2298 1 90

5 07 1840 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
oWL 5 17 17 36 0 54 0 93 9 39 18 55 78 4 0 51 14 88 1 58

18 12 12465 22 16 97 0 50 0 88 8 54 76 5 0 47 146
5 27 16 63 046 0 83 7 70 17 73 74 9 043 11 65 1 51
5 32 16 07 043 0 78 6 87 17 10 72 2 040 9 30 1 35

5 37 15 02 041 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

547 13 37 0 35 0 63 4 69 14 12 59 7 0 33 4 93 1 05

5 52 12 93 0 31 0 58 4 03 13 59 574 0 30 3 62 0 90

5 57 12 29 0 28 0 53 340 12 84 54 3 0 26 2 63 0 77
5 62 11 56 0 24 048 2 81 12 03 50 8 0 23 1 85 0 66
5 67 11 15 0 20 043 2 24 11 57 48 9 0 19 1 19 0 53
5 72 10 71 0 16 0 38 1 69 11 07 46 8 0 15 0 71 042

5 77 10 26 0 11 0 33 1 17 10 57 44 6 0 11 0 38 0 32

5 82 8 03 0 09 0 28 0 69 827 34 9 0 08 0 17 0 25
5 87 346 0 12 0 23 041 3 61 15 3 0 11 0 10 0 24
5 92 2 63 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 3 7 0 02 0 00 0 03



STREAM NAME
XS LOCATION

XS NUMBER
DATE

OBSERVERS

1 4 SEC

ISEC

RANGE
PM

COUNTY
WATERSHED

DIVISION
DOW CODE
USGS MAP
USFS MAP

TAPE WT
TENSION

SLOPE I

Data Input Proofing

010

Level and Rod Survey
Ibs 1 ft
Ibs

0 01093751ft 1 ft

CHECKED By DATE

ASSIGNED TO DATE

GL 1 FEATURE

Top Pin
B pin

GL

WL

B pin
Top Pin

BR

0 00
0 01
0 50
1 65

2 25
2 30

2 50
3 00
3 50
4 00
4 50
5 00

5 50
6 00
6 50
7 00
7 50
8 00

8 50

9 00
9 50

10 00
10 50
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 50

22 00
24 00
24 30
24 31

BR

BR

WL

GL

VERT WATER

DIST DEPTH DEPTH

Total Data Points 41

3 20
3 68
3 76
4 34
5 09 0 00 0 00
5 59 0 50 0 89

5 60 045 1 28

5 50 040 1 66

5 85 0 80 0 12

5 85 0 80 2 09
5 85 0 75 2 32
5 80 0 70 144

5 80 0 60 1 75

5 85 0 65 2 08

5 85 0 80 1 84

5 85 0 55 2 86
5 80 0 50 2 58
5 90 0 80 2 20
5 30 0 20 2 25

540 0 20 1 95

5 65 0 60 2 60

5 80 0 70 2 60
5 85 0 75 2 38
5 80 0 65 1 79
6 05 0 65 047
6 10 0 95 0 78

6 10 0 85 0 98

5 80 0 75 1 99

5 85 0 70 2 68
6 00 0 60 1 60
5 90 0 65 0 14

5 60 040 0 60

5 30 0 15 0 62
545 0 25 0 74

5 25 0 10 0 00
5 12 0 00 0 00

5 00

3 90
3 60

3 65
3 26

VEL

0 00
0 00
0 00

0 00
0 00
0 06
0 16
0 20
040

040
0 38
0 35
0 30
0 33
040

0 28
0 25
040

0 10
0 10
0 30

0 35
0 38

0 33
0 33
0 48
0 43
0 38

0 35
045

0 65
040

0 15
0 25

0 10
0 00
0 00
0 00
0 00
0 00

0 00

A

0 00
0 00
0 00
0 00

0 00
0 06
0 20
0 33
0 05
0 84

0 87
0 50
0 53
0 68
0 74
0 79
0 65

0 88
0 23
0 20
0 78
0 91
0 89

0 58
0 15
0 37
042

0 75
0 94

0 72
0 09
0 24
0 09
0 19

0 00
0 00
0 00
0 00
0 00
0 00

0 00

Totalsl 9401 14 631

Tape to

Q Water

0 00
0 00
0 00
0 00

0 00
5 09

5 15
5 10
5 05
5 05

5 10

5 10

5 20
5 20
5 05
5 30
5 30

5 10
5 10
5 20
5 05
5 10
5 10

5 15
540

5 15
5 25
5 05
5 15

540
5 25
5 20
5 15
5 20

5 15

0 00
0 00
0 00
0 00
0 00
0 00



FIELD DATA
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INSTREAM FLOW DETERMINATIONS

COLORADO WATER

CONSERVATION BOARD LOCATION INFORMATION

DATE

r
LEGAL

DESCRIPTION

COUNTY

ve rr c 0
USGS

OBSERVERS

Vl

STREAM NAME

er

LDJ F ILCROSS SECTION LOCATION

v SECTION RANGE M

MAP S

USFS

SUPPL EMENTAL DATA

SAG TAPE SECTION SAME AS

DISCHARGE SECTION

METER NUMBER

@NO METER TYPE

DATE RATED
Ibs

CHANNEL BED MATERIAL SIZE RANGE 5

CHANNEL PROFILE DATA

STATION
DISTANCE It ROO READING It 0

LEGEND
FROM TAPE

@ Tape @ Stake LB 0 0
Stake @

@ Tape re Stake RB 0 0 S
K Station 0

501 5 1l
E w

0 ws@ Tape LB RB 0 0 T
Photo 0C

25 0 I Q 95
H

CD WS Upstream

0 WS Downstream 9 0 5 30 Direction of Flow

C
SLOPE I 2 0 01 zy

AQUATIC SAMPLING SUMMARY 0
STREAM ELECTROFISHED YEs O I DISTANCE ELECTROFISHED 1t FISH CAUGHT YES NO I 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

FORM ISFFD 1 85



DISCHARGE CROSS SECTION NOTES

STREAM NAME
li V clYL I CROSS SECTION NO

l 1 E

910 I SHEET 1 OFfiuer c f J

BEGINNING OF MEASUREMENT I EDGE OF WATER LOOKING OOWNSTREAM
LEFTBI Gage Reading It TIME 1 300 0 AT STAKE

Ul
Stake S Distance Width Total Water Depth Revolutions Velocity ft sec

Gl

Grassline G From It Vertical Depth 01
Area Discharge

OJ WaterlineW Initial DePlh ft Obser
Time At Mean in ft2 cIsGl Rock R

Point Tape nst vation
sec Point Verticalu

It It ft

r 5 7 3 1 0

B 5 2J S9
GL 0 6 f

inS 1 I L
2 25 t5 oq Of th U
2 0 5 5 50 e fyq
2 50 S r Lf L I I j28
5 5 60 o l1 0 Jtr
t1 0 5 S JfO I 2 ocr
l yc f 2 32I J Ill 1

010 I J lJlJ0 YI j

55 5 O I JO
rr t 2 8

f o I fv
I r t

I 6 2 IT
r C bO I 2 rB

I
1 48u i 2 zD

I r 20 7 25i
j r Lln 7j q SI

O 7 l 0
In i 70 D I L foDI
ID S 6 v 75 2 3f1lJ

I D 5 y 1 06 I 1C
1 L 05 oJ S I O 4J t

2 0 Co 15 I Ol ifJ
LIS b 0 86 0 18

0 I f h S q q
S 5 A 0
0 00 b00 J

BY S D l t0 u0 I 061 4
6Y1 0 e 0 Jie I

j
bo1

11 0 5 J L n c 7

rd 6 4
or

zL n rt
01 0 5 r 5 0 py1

W L0 6 2 cy
Ll tr t 0 tJ

1 i
22 0 j 90
24 0 3 n0 2 J f 0 C 1 2
L4 5j

ID0 LJ 21

n

1 1m TTOTALS j i ii

End of Measurement Time IS rs I Gage Reading I CALCULATIONS PERFORM EOBY CALCULATIONS CHECKED BY
It
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COLORADO WATER CONSERVATION BOARD

INSTREAM FLOW I NATURAL LAKE LEVEL PROGRAM
STREAM CROSS SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME

XS LOCATION

XS NUMBER

Huerfano River

Lower SWA 37 42 18 2 10522 35 7

08 22 07 X1

DATE

OBSERVERS

22 Aug 07

Uppendahl

1 4 SEC

SECTION

TWP

RANGE

PM

o

o

o

o

o

COUNTY

WATERSHED

DIVISION

DOW CODE

HUERFANO

HUERFANO RIVER

2

o

USGS MAP

USFS MAP

MOSCA PASS
o

SUPPLEMENTAL DATA

TAPEWT

TENSION

0 0106
99999

NOTE

Leave TAPE WT and TENSION
at defaults for data collected

with a survey level and rod

CHANNEL PROFILE DATA

SLOPE 0 0109375

INPUT DATA CHECKED BY DATE

ASSIGNED TO DATE



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 4 14 0 00 0 00 0 00 0 0

1 GL 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 00 543 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 20 020 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
1 GL 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 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 X 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA

LINE AREA AREA ERROR

12 49 1249 0 0

5 19 1249 1745 39 7

5 21 1249 17 05 36 5

5 23 1249 16 65 33 3

5 25 1249 16 25 30 1

5 27 1249 15 85 26 9

5 29 1249 1546 23 7

5 31 1249 15 06 20 6

5 33 1249 14 66 174

5 35 1249 14 27 14 2

5 37 1249 13 87 11 0

5 39 1249 1348 7 9

540 1249 13 28 6 3

541 1249 13 08 4 7

542 1249 12 89 3 1

543 1249 12 69 1 6

5 44 1249 1249 0 0

545 1249 12 29 1 6

546 1249 12 10 3 2

547 1249 11 90 47

548 1249 11 71 6 2

549 1249 11 52 7 8

5 51 1249 11 15 10 8

5 53 1249 10 77 13 8

5 55 1249 1040 16 7

5 57 1249 10 04 19 6

5 59 1249 9 68 22 5

5 61 1249 9 32 254

5 63 1249 8 96 28 3

5 65 1249 8 61 31 1

5 67 1249 8 26 33 9

5 69 1249 7 91 36 7

WATERLINE AT ZERO

AREA ERROR 5440



STREAM NAME Huerfano River

XS LOCATION Lower SWA 37 42 18 2 105 22 35 7

XS NUMBER 08 22 07 X1 Constant Manning sn

GL lowest Grassline elevation correctedforsag

STAGING TABLE oWl Waterline corrected forvariations in field measured water surface elevations and sag

DIST TO TOP AVG MAX WETTED PERCENT HYDR AVG

WATER WIDTH DEPTH DEPTH AREA PER1M WET PERIM RADIUS FLOW VELOCITY

FT FT FT FT SO FT FT FT CFS FT SEC

GL 4 57 20 50 146 1 97 30 00 22 08 100 0 1 36 105 50 3 52

4 59 2048 144 1 95 29 59 22 03 99 8 1 34 10325 3 49

4 64 2044 1 40 1 90 28 57 21 93 99 3 1 30 97 69 342

4 69 2040 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

4 84 20 28 1 21 1 70 2449 2149 974 1 14 76 61 3 13

4 89 20 24 1 16 1 65 2348 21 39 96 9 1 10 71 64 3 05

4 94 20 20 1 11 1 60 2247 21 28 96 4 1 06 66 80 2 97

4 99 20 16 1 06 1 55 2146 21 17 95 9 1 01 62 08 2 89

5 04 20 11 1 02 1 50 20 45 21 06 954 0 97 57 51 2 81

5 09 20 06 0 97 145 1945 20 94 94 9 0 93 53 07 2 73

5 14 20 01 0 92 140 1845 20 83 944 0 89 48 77 2 64

5 19 19 96 0 87 1 35 1745 20 72 93 8 0 84 44 61 2 56

5 24 19 90 0 83 1 30 1645 20 60 93 3 0 80 40 60 247

5 29 19 85 0 78 1 25 1546 2049 92 8 0 75 36 73 2 38

5 34 19 80 0 73 1 20 1447 20 38 92 3 0 71 33 01 2 28

5 39 19 75 0 68 1 15 1348 20 26 91 8 0 67 2945 2 18

OWL 5 44 19 69 0 63 1 10 1249 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 2341 2 03

5 54 1847 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 1845 83 6 0 52 18 05 1 86

5 64 17 63 0 50 0 90 8 79 18 01 81 6 049 15 61 1 78

5 69 17 20 046 0 85 7 91 17 57 79 6 045 13 33 1 68

5 74 16 78 042 0 80 7 07 17 13 77 6 0 41 11 22 1 59

5 79 15 11 041 0 75 6 27 1543 69 9 041 9 85 1 57

5 84 14 77 0 37 0 70 5 52 15 08 68 3 0 37 8 10 147

5 89 1443 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 4 14 1 20

6 04 11 69 0 24 0 50 2 84 11 90 53 9 0 24 3 13
6 09 10 97 045 2 27 11 15 2 25 0 99

6 14 10 24 0 17 040 1 74 1040 47 1 0 17 1 52 0 87

6 19 8 56 0 15 0 35 1 27 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 5 79 0 10 025 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

644 1 50 0 05 0 10 0 08 1 52 6 9 0 05 0 03 0 39

649 0 75 003 0 05 0 02 0 76 34 0 02 000 0 24

6 54 0 00 DIV O 0 00 0 00 0 00 0 0 DIV O DIV O DIV O

3 2 S



STREAM NAME

XS LOCATION

XS NUMBER

Huerfano River
LowerSWA 37 42 18 2 105 22 35 7

08 22 07 X 1

SUMMARY SHEET

MEASURED FLOW Qm

CALCULATED FLOW Qc

Qm Qc Qm 100

26 04 cfs
26 05 cfs

0 0

RECOMMENDED INSTREAM FLOW

FLOW CFS PERIOO

MEASURED WATERLINE WLm

CALCULATED WATERLINE WLc

WLm WLc WLm 100

544 ft

544 ft

0 0

MAX MEASURED DEPTH Dm

MAX CALCULATED DEPTH Dc

Dm Dc Dm 100

1 10 ft

1 10 ft
0 0

MEAN VELOCITY

MANNING S N

SLOPE

2 09 ftIsec
0 054

0 0109375 ftIft

4 Qm

2 5 Qm

10 4 cfs

65 1 cfs

RATIONALE FOR RECOMMENDATION

RECOMMENDATION BY AGENCy DATE

CWCB REVIEW BY DATE



STREAM NAME
XS LOCATION

XS NUMBER
DATE

OBSERVERS

114 SEe

ISECT

RANGE

PM

COUNTY
WATERSHED

DIVISION
DOW CODE
USGS MAP
USFS MAP

TAPE WT
TENSION

SLOPE 1

Data Input Proofing

1052235 7

HUERFANU
HUERFANO RIVER
2

Muse A IAsS

10 0106
I Level and Rod Survey I

199999
Ibs 1 ft
Ibs

0 01093751ft I ft

CHECKED By DATE

ASSIGNED TO DATE

GL 1 FEATURE

VERT WATER Tape to

DIST DEPTH DEPTH VEL A Q Water

Total Data Points 28

0 00 3 65 0 00 0 00 0 00
0 01 4 14 0 00 0 00 0 00
1 50 4 57 0 00 0 00 0 00
1 70 5 00 0 00 0 00 0 00
2 00 543 0 00 0 00 0 00 0 00 0 00
3 00 5 99 0 55 0 02 0 55 0 01 5 44
4 00 6 34 0 90 1 75 0 90 1 58 544
5 00 6 34 0 90 2 02 0 90 1 82 5 44
6 00 6 39 0 95 3 26 0 95 3 10 5 44
7 00 6 14 0 70 3 52 0 70 246 544
8 00 6 24 0 80 2 95 0 80 2 36 544
9 00 5 94 0 50 3 50 0 50 1 75 544

10 00 6 24 0 80 3 09 0 80 2 47 544
11 00 6 34 0 90 3 52 0 90 3 17 544
12 00 6 54 1 10 1 71 1 10 1 88 544
13 00 644 1 00 1 31 1 00 1 31 544
14 00 6 24 0 80 1 26 0 80 1 01 5 44
15 00 6 14 0 70 0 00 0 70 0 00 544
16 00 5 94 0 50 2 04 0 50 1 02 5 44
17 00 5 94 0 50 2 58 0 50 1 29 544
18 00 5 74 0 30 1 78 0 30 0 53 544
19 00 5 79 0 35 0 10 0 35 0 04 544
20 00 5 64 0 20 1 07 0 20 0 21 544
21 00 549 0 05 0 76 0 04 0 03 544
21 70 545 0 00 0 00 0 00 0 00 0 00
22 00 4 56 0 00 0 00 0 00
24 30 4 04 0 00 0 00 0 00
24 31 3 72 0 00 0 00 0 00

Totalsl 12491 26 041

TS

BS
GL

WL

BR

WL
GL
BS
TS



c

STREAM NAME Huerfano River

XS LOCATION Lower SWA 37 42 18 2 105 22 35 7

XS NUMBER 08 22 07 X1 Thorne Zevenbergen D84 Correction Applied
Estimated 084 0 38

GL lowest Grassline elevation corrected for sag
STAGING TABLE WL Waterline corrected for variations infield measured water surface elevations and sag

Velocity based on test of R1084 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 50 146 1 97 30 00 22 08 100 0 1 36 129 04 4 30

4 59 20 48 1 44 1 95 29 59 22 03 99 8 1 34 125 98 4 26

4 64 20 44 140 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 2449 2149 974 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 11 1 60 2247 21 28 964 1 06 77 25 3 44

4 99 20 16 1 06 1 55 2146 21 17 95 9 1 01 71 10 3 31

5 04 20 11 1 02 1 50 20 45 21 06 954 0 97 65 18 3 19

5 09 20 06 0 97 145 1945 20 94 94 9 0 93 59 48 3 06

5 14 20 01 0 92 140 1845 20 83 944 0 89 54 00 2 93

5 19 19 96 0 87 1 35 17 45 20 72 93 8 0 84 48 75 2 79

5 24 19 90 0 83 1 30 1645 20 60 93 3 0 80 43 72 2 66

5 29 19 85 0 78 1 25 1546 2049 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 2 23

oWL 544 19 69 0 63 1 10 12 49 20 14 91 2 0 62 26 05 2 09

549 18 89 0 61 1 05 11 52 19 33 87 5 0 60 23 02 2 00

5 54 1847 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 1845 83 6 0 52 16 92 1 75

5 64 17 63 0 50 0 90 8 79 18 01 81 6 049 14 22 1 62

5 69 17 20 0 46 0 85 7 91 17 57 79 6 0 45 11 76 149

5 74 16 78 0 42 0 80 7 07 17 13 77 6 0 41 9 52 1 35

5 79 15 11 041 0 75 627 1543 69 9 0 41 8 20 1 31

5 84 14 77 0 37 0 70 5 52 15 08 68 3 0 37 7 11 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 11 1 01

5 99 1242 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 15 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

644 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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COLORADO WATER CONSERVATION BOARD

INSTREAM FLOW I NATURAL LAKE LEVEL PROGRAM

STREAM CROSS SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME

XS LOCATION
XS NUMBER

Huerfano River

Upper SWA@ 2nd Tumout 37 41 06 0 10524 06 0

07 19 06 X2

DATE

OBSERVERS

19 Jul 06

Uppendahl Molloy

1 4 SEC

SECTION

TWP

RANGE
PM

SE

23

27 S

72W

6

COUNTY

WATERSHED

DIVISION
DOW CODE

HUERFANO

HUERFANO RIVER

2

o

USGS MAP

USFS MAP

MOSCA PASS

o

TAPE WT

TENSION

0 0106

99999

NOTE
Leave TAPE WT and TENSION

at defaults for data collected
with a survey level and rod

SUPPLEMENTAL DATA

CHANNEL PROFILE DATA

SLOPE 0 01260504

INPUT DATA CHECKED BY DATE

ASSIGNED TO DATE



STREAM NAME Huerfano River

XS LOCATION Upper SWA@ 2nd Turnout 37 41 06 0 10524 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

1 GL 1 00 2 53 0 00 0 00 0 00 0 0

2 00 3 00 0 00 0 00 0 00 0 0

2 15 4 22 0 00 0 00 0 00 0 0

WL 2 75 4 68 0 00 0 00 0 00 0 00 0 00 0 0

4 00 4 90 0 20 1 05 1 27 020 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 10 045 1 76 1 00 0 45 045 0 79 6 0

10 00 5 00 0 35 1 23 1 00 0 35 0 26 0 32 24

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 50 540 0 70 1 22 0 50 0 70 0 35 0 43 32

12 00 5 35 0 60 2 13 0 50 0 60 0 30 0 64 4 8

12 50 540 0 85 2 55 0 50 0 85 043 1 08 8 2

13 00 5 40 055 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 10 040 2 89 0 51 0 40 0 20 0 58 4 4

15 50 5 25 0 75 3 09 0 52 0 75 0 38 1 16 8 8

16 00 5 25 0 55 2 50 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 60 045 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 11 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 04

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

1 GL 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

TOTALS 20 50 0 85 7 54 13 24 100 0

Max

Manning s n 0 0488

Hydraulic Radius 0 367650193



STREAM NAME

XS LOCATION

XS NUMBER

Huerfano River

Upper SWA@ 2nd Turnout 37 41 06 0 10524 06 0

07 19 06 X2

WATER LINE COMPARISON TABLE

WATER

LINE

AREA

ERROR

MEAS

AREA

COMP

AREA

443

4 45

4 47

449

4 51

4 53

4 55

4 57

4 59

4 61

4 63

4 64

4 65

4 66

4 67

4 68

4 69

4 70

4 71

4 72

4 73

4 75

4 77

4 79

4 81

4 83

4 85

4 87

4 89

4 91

4 93

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 54

7 76

13 34

12 87

12 40

11 93

1146

11 00

10 54

10 09

9 65

9 22

8 79

8 58

8 37

8 17

7 96

7 76

7 56

7 35

7 16

6 96

6 76

6 37

5 98

5 60

5 22

4 85

448

4 12

3 78

345

3 14

2 9

77 0

70 8

64 5

58 3

52 0

45 9

39 9

33 9

28 1

22 3

16 7

13 9

11 1

8 3

5 6

2 9

0 2

24

5 1

7 7

10 3

15 5

20 6

25 7

30 7

35 7

40 5

45 3

49 8

54 2

58 3

WATERLINE AT ZERO

AREA ERROR 4 691



STREAM NAME Huflt1i1noRIver
XS lOCATION UPXIrSWA@2ndTurnout 3741 060 10524 060

XS NUMBER 07 1902 Consbnl MannIng s n

Gl lowestGrilasllneelevilllClCOl Tll ledfOl IIO
STAGING TABlE Wl Walerl ne conocted lor vanallonmheld meilSlJ ed waler aut1ace elevallOllS and 110

OISTTO TOP G WETTED PERCENT NOR G
WATER WIDTH DEPTH QPTH AREA PERIM WETPERIM RAQlUS FLOW VELOCITY

FT iFT 1FT 1FT SOFT FT 4 1FT lCFSJ fTISEC

Gl 2440 2852 55 00
2437 2153 50 99 C 99

C 99
2428 OJ 2523 99 85l5

99 2424 99 00
1267 2501 7166

2416 99 2146 90 9154
2412 2478 99
2407 2467 71
2401 7 1765 073 4937
2391 1665 2440 06 40414 65

2381 65 1546 06 3915
2371 1427 2412 59

90 55 2397 938 55 29 1I

0 51 1191 9334 50
1175 1075 90 1211
2185 OJ 1114 j89356 2122 8314 00

L 99 7984 037
19 55 55 1979 7154 03 1071
1897 061 5se 50
1839 O 056 465 1861 71

H1669 1023 05 371 090 n 4

1511 0 341
99 1197 0 19 1215

SO 55

G015 00

234 OS
50 0 1784 09
06 09 09 1214 06

W 06 107 00

00

r S

23 1



STREAM NAME

XS LOCATION

XS NUMBER

Huerfano River

Upper SWA@ 2nd Turnout 37 41 06 0 10524 06 0

07 19 06 X2

SUMMARY SHEET

MEASURED FLOW Qm

CALCULATED FLOW Qc

Qm Qc Qm 100

13 24 cfs

13 29 cfs

04

4 68 ft
4 69 ft

02

0 85 ft
0 71 ft
16 6

1 76 ftlsec

0 049
0 01260504 ftlft

5 3 cfs

33 1 cfs

RECOMMENDED INSTREAM FLOW

FLOW CFS PERIOD

MEASURED WATERLINE WLm

CALCULATED WATERLINE WLc

WLm WLc WLm 100

MAX MEASURED DEPTH Dm

MAXCALCULATED DEPTH Dc

Dm Dc Dm 100

MEAN VELOCITY

MANNING S N

SLOPE

4 Qm

2 5 Qm

RATIONALE FOR RECOMMENDATION

RECOMMENDATION BY
AGENCy

DATE

CWCB REVIEW BY DATE



Huerfano River

CROSS SECTION DATA ANALYSIS
IT5

2 00

B

2 50

TOP PIN

P 3 00

c
E
p
Il
Q 3 50 B IN
l

U

Il
4 00

4 50

5 00

5 50

0 00 5 00 10 00 15 00 20 00 25 00

DISTANCE FROM STAKE FT

30 00

1 Channel Bottom Computed Water Line I



Data Input Proofing GL 1 FEATURE

STREAM NAME
XS LOCATION

XS NUMBER
DATE

OBSERVERS

1 4 SEC SE

SECTION 23
TWP 27 S

RANGE 72 W
PM 12 00 AM

COUNTY
WATERSHED

DIVISION

DOW CODE
USGS MAP
USFS MAP

TOP PIN

urnout 37 41 06 0 105 24 06 0 B PIN
1 GL

HUERFANO

HUERFANt RIVER
2

MOSCA PASS

10 0106
I Level and Rod Survey I

199999
TAPEWT
TENSION

SLOPE I

Ibs I ft
Ibs

0 0126050421ft I ft

CHECKED By DATE

ASSIGNEDTO DATE

WL

GL
BPIN

TOP PIN

WL

VERT WATER Tape to
DIST DEPTH DEPTH VEL A Q Water

Total Data Points 37

0 00 1 63 0 00 0 00 0 00
0 01 2 39 0 00 0 00 0 00
1 00 2 53 0 00 0 00 0 00
2 00 3 00 0 00 0 00 0 00
2 15 4 22 0 00 0 00 0 00
2 75 4 68 0 00 0 00 0 00 0 00 0 00
4 00 4 90 0 20 1 05 0 23 0 24 4 70
5 00 4 85 0 15 1 12 0 15 0 17 4 70
6 00 5 00 0 35 0 66 0 35 023 4 65
7 00 4 95 0 30 1 71 0 30 0 51 4 65
800 5 00 0 35 1 12 0 35 0 39 4 65
9 00 5 10 045 1 76 045 0 79 4 65

10 00 5 00 0 35 1 23 0 26 0 32 4 65
10 50 5 25 0 50 1 20 0 25 0 30 4 75
11 00 540 0 60 0 75 0 30 0 23 4 80
11 50 540 0 70 1 22 0 35 043 4 70
12 00 5 35 0 60 2 13 0 30 0 64 4 75
12 50 540 0 85 2 55 043 1 08 4 55
13 00 5 40 0 55 2 89 0 28 0 79 4 85
13 50 5 35 0 70 2 00 0 35 0 70 4 65
14 00 5 20 0 60 2 80 0 30 0 84 4 60
14 50 5 20 0 60 1 72 0 30 0 52 4 60
15 00 5 10 040 2 89 0 20 0 58 4 70
15 50 525 0 75 3 09 0 38 1 16 4 50
16 00 5 25 0 55 2 50 0 28 0 69 4 70
16 50 5 25 0 70 1 77 0 35 0 62 4 55
17 00 5 20 0 60 1 93 045 0 87 4 60
18 00 5 00 0 30 1 01 0 30 0 30 4 70
19 00 5 05 0 25 1 89 0 25 047 4 80
20 00 4 90 0 05 0 79 0 05 0 04 4 85
21 00 5 00 0 25 1 11 0 25 0 28 4 75
22 00 4 85 0 10 0 50 0 10 0 05 4 75
23 00 4 68 0 00 0 00 0 00 0 00 0 00
26 00 4 50 0 00 0 00 0 00
26 50 3 80 0 00 0 00 0 00
27 90 3 65 0 00 0 00 0 00
27 91 2 95 0 00 0 00 0 00

Totals I 7 541 13 241

TR



STREAM NAME Huerfano River

XS LOCATION Upper SW A @ 2nd Turnout 37 41 06 0 105 24 06 0

XS NUMBER 07 19 06 X2 Thorne Zevenbergen D84 Correction Applied
Estimated 084 0 24

GL lowest Grassline elevation corrected for sag
STAGING TABLE oWL Waterline corrected for variations in field measured water surface elevations and sag

Veloci based on test of R1084 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 3 80 2440 1 17 1 60 28 52 25 55 100 0 1 12 136 79 4 80

3 84 24 37 1 13 1 56 27 53 2546 99 6 1 08 128 51 4 67

3 89 24 33 1 08 1 51 26 31 25 34 99 2 1 04 118 69 4 51

3 94 2428 1 03 146 25 09 25 23 98 8 0 99 109 19 4 35

3 99 24 24 0 99 141 23 88 25 12 98 3 0 95 100 01 4 19

4 04 24 20 0 94 1 36 22 67 25 01 97 9 0 91 91 17 4 02

4 09 24 16 0 89 1 31 2146 24 90 97 5 0 86 82 67 3 85

4 14 24 12 0 84 1 26 20 25 24 78 97 0 0 82 74 52 3 68

4 19 24 07 0 79 1 21 19 05 24 67 96 6 0 77 66 73 3 50

4 24 24 01 0 74 1 16 17 85 24 55 96 1 0 73 59 32 3 32

4 29 23 91 0 70 1 11 16 65 24 40 95 5 0 68 52 33 3 14

4 34 23 81 0 65 1 06 1546 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 0 55 33 68 2 57

449 23 50 0 51 0 91 11 91 23 83 93 3 0 50 28 27 2 37

4 54 22 75 047 0 86 10 75 23 05 90 2 047 23 88 2 22

4 59 21 85 044 0 81 9 63 22 14 86 6 044 19 99 2 08

4 64 20 95 041 0 76 8 56 21 22 83 1 040 1648 1 92

oWL 4 69 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 1 57

4 79 18 97 0 29 0 61 5 58 19 20 75 2 0 29 7 69 1 38

4 84 18 39 025 0 56 4 65 18 61 72 9 0 25 544 1 17

4 89 16 69 0 23 0 51 3 77 16 90 66 2 0 22 349 0 93

4 94 15 11 020 046 2 97 15 30 59 9 0 19 2 38 0 80

4 99 11 97 0 19 041 2 29 12 15 47 6 0 19 1 84 0 80

5 04 9 14 0 19 0 36 1 76 9 30 364 0 19 1 51 0 85

5 09 7 55 0 18 0 31 1 35 7 68 30 1 0 18 1 08 0 80

5 14 6 67 0 15 0 26 1 00 6 78 26 5 0 15 0 63 0 63

5 19 5 91 0 12 0 21 0 68 5 98 234 0 11 0 32 0 46

5 24 4 50 0 10 0 16 043 4 55 17 8 0 09 0 16 0 37

5 29 3 06 0 09 0 11 0 26 3 09 12 1 0 08 0 08 0 31

5 34 2 73 0 04 0 06 0 12 2 74 10 7 0 04 0 02 0 16

5 39 1 30 0 01 0 01 0 01 1 31 5 1 0 01 0 00 0 08



FIELD DATA
FOR

Il INSTREAM FLOW DETERMINATIONS
0

COlORADO WATER or

CONStRVATlON BOAItD
LOCATION INFORMATION

STRtAMrlE ve c Q I SSECTIONNO

z
CROSS SECTlOIll lOClrIQN

lIlPr SWf 2M T OU

D I III I OBSERI ERS J J ft llo
LEGAL SECTION

5E ISECTIO 2 rOWNSHIP 21 NS I 1 z EfW 1 PMDESClllPTION

CO N

er a tI IW
E

IO I
A TEROlJISIO

2 I
OOW WATER CODE

rr e v

USGS M 2o SMAPlS
USFS

SUPPLEMENTAL DATA

SAG TAPE SECTION SAME AS
Y NO I METERTVJE

I tlhI15DISCHARGE SECTION

rlUERNUMBER IOAfERAlEO
ICALlalS

N Ie I t PE WEIGHT IwrOOl I rAPE TENSION

Cl1 H8ED MAHRIAL SIZE RANGE

PH01QGRAPtiS l I E O
UMBROF PHOTOGRAPHS

CHANNEL PROFILE DATA

STAnON
Dlst CE

ROOREIlOING I
lEGEND

FROM APE

100 r p SI kILB 0 0
Sl @

i8J hpelllS RII 0 0
Sllllan0

4 6 4 qR0 SfllT pelBJRS 0 0
PnoIo 0c

0 1 0 SoWSUpalfum

0 5 OOOOnll 113 5 5 25 O K OtIo1f

YiSlOPE I 15 5 S O OI2

AQUATIC SAMPLING SUMMARY

STAU EUCTAOfISiEO VES O IOISTA CEElECTAOFlSiEO 1 FISH CAuGHT YE5 0 I WATEACiE ISTRVA P LEO YES NO

lENGTH FAEQUEHCY OISTA aUlIOH 81 ONE IHCtl SIZE GROUPSjl 0 11 0 1 nc

SPECIES FlllINI
TOTAL

AQUATIC INSECTS IN STREAM SEcnON 81CO ON OR SCIENl1F1C ORDER NAUf

COMMENTS

FORM ISF fO 85 r



DISCHARGE CROSS SECTION NOTES

STREAION tlE 1 r
f e Qr

BEGINNING OF MEASUREENT
I EDGE OF WUER LOOKING OOWtlSTRUM

11O OArSTAKEI

CROSS SECTION NO i I OlJd Itt I 1llq 0 SliHT Of

LEF1I HT Gage Rll dlng II

111 p 50

St Width TOlaj WI 0 AevoIll onl
VelocilylV eC

Q bn lGI
v rllul Oepth O g

D plh
A

WIoI b eW InIIl l III Time Mean lll1 dl
hpoll On

I Po nl VertICIl

110 J 1 7
rYJ 7 Yt

I 1 0 L 5
0 0

2 5 4 L

7 15 1 C l cr 1

4 00 it 2 C

n 1 1 IS I 7

5 QU u
o 1 q Ill

COO C 1 12

1 1 10 4 I 7

101 5 ou Zc

1 5 25 5 I 21
1 c UO 0
11 10 ih 1 2
17 5 LO 1

wJ w Z SS
5 4U 5 7 i

I S 5 35 Clo
14 5 l0
115 0 70 I fL

I I S

1 57 If
1 t 7 r 7 L

II C 7 U i
S 20 C I f

If Ii OO 77 Il
I fe 1 0

If 0 U 1U v l I

1 00 11
l LJ 5 iO f i

IJ 2 L 01 fl
tii L rJ

I 21 J

Sid 1 J C

of 71 1 I
f J

n I

11

5 7 U

10 1

TOTALS

E IOr Measuremenl I T me GaoeAeadong
I CAlCUlT10 S PUIfOIlEO BY I CALCULATIONS CIECKfD BY



HUERFANO CREEK

@ UPPER SWA
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW I NATURAL LAKE LEVEL PROGRAM

STREAM CROSS SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME

XS LOCATION
XS NUMBER

Huerfano River

UPPER SWA 3

082107 X1

lA III n

3 41 06 0 105 2Y Ob

DATE

OBSERVERS

21 Aug 07

Uppendahl

1 4 SEC

SECTION

TWP

RANGE

PM

o

o

o

o

o

COUNTY
WATERSHED

DIVISION

DOW CODE

HUERFANO

HUERFANO RIVER

2

o

USGS MAP

USFS MAP

MOSCA PASS
o

SUPPLEMENTAL DATA NOTE
Leave TAPE WT and TENSION

at defaults fordata collected

with a survey level and rodTAPE WT 0 0106

TENSION 99999

CHANNEL PROFILE DATA

SLOPE 0 0109375

INPUT DATA CHECKED BY DATE

ASSIGNED TO DA
TE



STREAM NAME Huerfano River

XS LOCATION UPPER SWA 37 42 18 2 105 22 35 7

XS NUMBER 082107 X1

DATA POINTS 37 VALUESCOMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER WETTED WATER AREA Q Q
DIST DEPTH DEPTH VEL PERIM DEPTH Am Qm CELL

TS 0 00 5 03 0 00 0 00 0 00 0 0

BS 0 01 5 80 0 00 0 00 0 00 0 0

1 GL 1 00 6 04 0 00 0 00 0 00 0 0

1 80 6 30 0 00 0 00 0 00 0 0

2 00 7 65 0 00 0 00 0 00 0 0

WL 2 50 7 96 0 00 0 00 0 00 0 00 0 00 0 0

2 80 8 30 0 30 1 24 045 0 30 0 23 0 28 0 9

4 00 8 25 0 30 1 78 1 20 0 30 0 33 0 59 2 0

5 00 840 0 40 2 27 1 01 040 040 0 91 3 0

6 00 8 50 0 50 2 70 1 00 0 50 0 50 1 35 4 5

7 00 8 35 040 2 33 1 01 040 0 40 0 93 3 1

8 00 8 50 0 50 2 95 1 01 0 50 0 50 1 48 4 9

9 00 8 55 0 60 2 22 1 00 0 60 0 60 1 33 44

10 00 8 70 0 70 1 67 1 01 0 70 0 70 1 17 3 9

11 00 8 85 0 90 1 89 1 01 0 90 0 68 1 28 4 2
11 50 8 85 0 95 242 0 50 0 95 048 1 15 3 8

12 00 8 85 0 95 3 03 0 50 0 95 0 48 1 44 4 8

12 50 8 55 0 70 3 23 0 58 0 70 0 35 1 13 38

13 00 8 65 0 80 3 19 0 51 0 80 0 40 1 28 4 2

13 50 8 65 0 80 3 43 0 50 0 80 0 40 1 37 4 6
14 00 8 65 0 70 1 68 0 50 0 70 0 53 0 88 2 9

15 00 8 75 0 80 3 07 1 00 0 80 0 80 246 8 2

16 00 8 70 0 70 3 04 1 00 0 70 0 70 2 13 7 1

17 00 8 85 0 90 2 64 1 01 0 90 0 90 2 38 7 9
18 00 8 75 0 80 2 80 1 00 0 80 0 80 2 24 7 5
19 00 8 55 0 60 2 46 1 02 0 60 0 60 148 4 9

20 00 840 040 2 46 1 01 0 40 0 40 0 98 3 3

21 00 840 040 147 1 00 0 40 040 0 59 2 0

22 00 8 30 0 35 1 58 1 00 0 35 0 35 0 55 1 8

23 00 8 30 0 35 1 84 1 00 0 35 0 35 064 2 1

24 00 8 25 0 20 0 28 1 00 0 20 0 20 0 06 0 2
25 00 8 05 0 05 0 05 1 02 0 05 0 05 0 00 0 0

WL 25 80 8 00 0 00 0 00 0 80 0 00 0 00 0 0
26 00 7 90 0 00 0 00 0 00 0 0

1 GL 26 50 7 20 0 00 0 00 0 00 0 0
BS 27 90 7 05 0 00 0 00 0 00 0 0
TS 27 91 6 35 0 00 0 00 0 00 0 0

TOTALS 23 69 0 95 12 50 30 06 100 0

Max

Manning s n 0 0422

Hydraulic Radius 0 527634357



i

STREAM NAME Huerfano River

XS LOCATION UPPER SWA 37 42 18 2 10522 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

7 91 12 50 13 80 104

7 93 12 50 13 33 66

7 94 12 50 13 09 47

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 46

8 00 12 50 11 69 65

8 01 12 50 1146 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 11 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 50 747 40 3

8 21 12 50 7 04 43 7

8 23 12 50 661 47 1

WATERLINE AT ZERO

AREA ERROR 7 965



STREAM NAME H erlanoRI e

S LOCATION UPPER SWA 37 2 18 r10522 35 r
XSNUMBER 082107 Xl COn lanlMenntJIg n

Gl Ioe lGa hneela bOncorrec1ftlIOlHg
STAGING TABLE W Wale lne correcled fOf a bOn In held mee redwaler urlace el lJOn and eg

DISTTO W AVG AA WETTED PERCENT MYOR AVG
WATER WIDTH DEPTH DEPTH A A PERIU WETPERIM RADIUS FLOW VELOCITY

FT FT FT FT SQFT FT lMIl FT CFSJ 1FT SEe

GL 2451 3091 2582 12819
2 55 3060 2518 1199 12631
2 51 2931 2567 994 11633

2 41 2815 990 11054

2 2 2545 986 1026
2 38 W 2510 A 981 9556
0 2449 2522 911 8641

52 2 29 2321 2511 91 3

ji 50
75 2 25 11

1 62 21 21 2 89 6621
767 2414 U8 1964 21 16 959 0 19

2403 011 U3 1843 2 61 953 30
771 2391 012 1723 2 15 07

2319 2429 4419
7 81 2368 85 2414 U5 3958
1 92 50 1361 2391 928 50

wo 50 2316 920 CiO
2301 1134 2331 2518
2233 1021 22 1 818 2208

2235 866 1840
21 14 2203 853 1501

22 2145 2111 8 1190
2046 50 2069 801 ITi
1141 1162 682
1836 1 1 1658

1388 50 07
1238 1255 486 H5

52 1093 1109 429 2 48 1 20
8 51 n 0 28 382 50

50
50 261 SA

8 12 0 13 208

00 00 122 os
00

j
Jj

r z

2 17



II

STREAM NAME

XS LOCATION

XS NUMBER

Huerfano River

UPPER SWA 37 42 18 2 105 22 35 7

082107 X1

SUMMARY SHEET

MEASURED FLOW Om

CALCULATED FLOW Oc

Om Oc Qm 100

MEASURED WATERLINE WLm

CALCULATED WATERLINE WLc

WLm WLc JWLm 100

30 06 cIs
30 00 cfs

0 2

7 98 It

7 97 It
0 2

0 95 It
0 88 It

6 9

240 ftlsec

0 042
0 0109375 ftllt

12 0 cfs
75 2 cIs

RECOMMENDED INSTREAM FLOW

FLOW CFS PERIOD

MAX MEASURED DEPTH Dm

MAX CALCULATED DEPTH Dc

Dm Dc Dm 100

MEAN VELOCITY

MANNING S N

SLOPE

4 Om
2 5 Om

RATIONALE FOR RECOMMENDATION

RECOMMENDATION BY AGENCy DATE

CWCB REVIEW BY DATE



P 6 50

f
Q
ul
o 7 00
l

U

ul
7 50

Huerfano River

T8
5 00

CROSS SECTION DATA ANALYSIS

5 50

6 00

8 00

8 50

9 00

0 00 5 00 1000

T8

15 00 20 00 25 00

DISTANCE FROM STAKE FT

30 00

I Channel Bottom Computed Water Un



STREAM NAME
XS LOCATION

XS NUMBER
DATE

OBSERVERS

1 4 SEC

ISECTION
TWP

RANGE

PM

COUNTY
WATERSHED

DIVISION
DOW CODE
USGS MAP

USFS MAP

TAPE WT
TENSION

SLOPE I

Data Input Proofing

APA

Level and Rod Survey
Ibs I ft

Ibs

0 01093751ft I ft

CHECKED By DATE

ASSIGNED TO DATE

GL 1 FEATURE

TS
BS
GL

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

WL

WL

GL
BS

TS

VERT WATER

DI5T DEPTH DEPTH

Total Data Points 37

5 03
5 80
6 04
6 30

7 65
7 96 0 00 0 00

8 30 0 30 1 24
8 25 0 30 1 78
840 040 2 27

8 50 0 50 2 70

8 35 040 2 33

8 50 0 50 2 95
8 55 0 60 2 22
8 70 0 70 1 67
8 85 0 90 1 89
8 85 0 95 242
8 85 0 95 3 03

8 55 0 70 3 23
8 65 0 80 3 19
8 65 0 80 343
8 65 0 70 1 68
8 75 0 80 3 07
8 70 0 70 3 04

8 85 0 90 2 64
8 75 0 80 2 80

8 55 0 60 2 46
840 0 40 246
840 0 40 1 47

8 30 0 35 1 58

8 30 0 35 1 84

8 25 0 20 0 28

8 05 0 05 0 05
8 00 0 00 0 00
7 90
7 20
7 05

6 35

VEL

0 00
0 00
0 00
0 00
0 00
0 00

0 23
0 33
040

0 50
040

0 50

0 60
0 70
0 68
048
048

0 35

040
040

0 53
0 80
0 70
0 90
0 80

0 60
040

0 40
0 35
0 35
0 20

0 05
0 00
0 00
0 00
0 00
0 00

A

0 00
0 00
0 00
0 00
0 00
0 00

0 28
0 59
0 91
1 35
0 93
148

1 33
1 17
1 28
1 15
144

1 13

1 28
1 37
0 88
246

2 13
2 38
2 24

1 48
0 98
0 59
0 55
0 64
0 06

0 00
0 00
0 00
0 00
0 00
0 00

TotalsI 12 501 30 061

Tape to

Q 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



FielD DATA
FOR

INSTREAM FLOW DETERMINATIONS

3t 11 00

COlO5tAOO WATIR

CONSERVATION BOARD LOCATION INFORMATION

STRUllNAIolE

prrc CROSSECTION NO

CROSS SECTION LOCATION

1
LEGAL
OESCR ION

COUNTY

U prCe Q o

W1 RO 1510N

N S
RANGE

ll PlSl p
USFS

SUPPLEMENTAL DATA

SAG IAPE 5ECTlON SAME AS

OISCAIIGE SECTION

IoIETERNUMBER

METER TYPE m Me B r e

APEIHiSION

NUIolOEAOF PHOTOGRAPHS

AlIBlSPIN TAPE WEIGHT

C NNEt 8EO RIt SllE R G

0 OB5 rl
L PHOTOO PI1 V IJlO

CHANNEL PROFILE DATA

S ATlO
DISuNCE

ROO RUOING 1111 I
LEGEND

fROUPE

@ hlMe St L8 0 0
51 8@ aIM w St RB 0 0
s on0

fCD WSet lCIL8II lB 0 0
otoC

7 8J0 waU m

0 W500II m Ri J D1 IOOflOl IO

SLOPE I 6 t
Lf

AQUATIC SAMPLING SUMMARY

STREAMHECTRorlSHEO Yumo I OIS CE EUCTRQflSHED ll FISH CAUGHT nSItlo T WAURCH MISTRYSAPEO VESlNO

LENGTH DUfNer DISTRIBtITlON BY ONE INCH SllE GIIOUPSI10 1 9 0 HC

SPEClES fllll
TOUl

AQUATIC INSECTS 1 STIIEAM SECTlOBY COMMON OR SCIETlflC ORCER ME

COMMENTS

II ID

nD
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0
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MtJpr 1

DISCHARGE CROSS SECTION NOTES

P 17 1
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STREAM NAME Huerfano River

XS LOCATION UPPER SWA 37 42 18 2 10522 35 7

XS NUMBER 082107 X1 Thorne Zevenbergen D84 Correction Applied
Estimated 084 0 21

GL lowest Grassline elevation corrected for sag

STAGING TABLE WL Waterline corrected forvariations in field measured water surface elevations and sag

Velocity based on test of R1084 1

DIST TO TOP AVG MAX WETTED PERCENT HYDR AVG

WATER WIDTH DEPTH DEPTH AREA PERIM WET PERIM RADIUS FLOW VELOCITY

FT FT FT FD 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 25 78 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 10 148 26 92 25 45 98 6 1 06 117 80 4 38

742 24 38 1 05 143 25 70 25 34 98 1 1 01 108 62 4 23

747 24 34 1 01 1 38 2449 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 24 21 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 6746 3 44

7 72 24 03 0 77 1 13 1843 24 61 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 24 14 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

oWL 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 2145 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 25 048 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 23 347 1 05

847 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 11 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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COLORADO WATER CONSERVATION BOARD

INSTREAM FLOW I NATURAL LAKE LEVEL PROGRAM

STREAM CROSS SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME

XS LOCATION
XS NUMBER

Huerfano Creek

Upper SWA Site 37 41 06 10524 06

112508 01

DATE

OBSERVERS

25 Nov 08

Uppendahl

1 4 SEC

SECTION

TWP

RANGE
PM

SE

23

27 S

72W

6

COUNTY
WATERSHED
DIVISION

DOW CODE

HUERFANO
HUERFANO
2

30130

USGS MAP

USFS MAP

o

o

SUPPLEMENTAL DATA

TAPE WT

TENSION

0 0106

99999

NOTE

Leave TAPE WT and TENSION

at defaults fordata collected

with a survey level and rod

CHANNEL PROFILE DATA

SLOPE 0 01125

INPUT DATA CHECKED BY DATE

ASSIGNED TO DATE



STREAM NAME Huerfano Creek

XS LOCATION Upper SWA Site 3741 06 10524 06

XS NUMBER 112508 01

DATA POINTS 41 VALUESCOMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER WETTED WATER AREA Q Q

DIST DEPTH DEPTH VEL PER 1M DEPTH Am Qm CELL

TP 0 00 5 16 0 00 0 00 0 00 0 0

BP 0 01 5 92 0 00 0 00 0 00 0 0

1 GL 1 00 6 05 0 00 0 00 0 00 0 0

2 00 6 50 0 00 0 00 0 00 0 0

2 10 7 75 0 00 0 00 0 00 0 0

WL 2 80 8 25 0 00 0 00 0 00 0 00 0 00 0 0

3 00 8 45 0 20 1 01 0 28 0 20 0 12 0 12 1 1

4 00 8 35 0 10 0 80 1 00 0 10 0 10 0 08 0 7

5 00 8 40 0 10 0 77 1 00 0 10 0 10 0 08 0 7

6 00 8 55 0 30 0 58 1 01 0 30 0 30 0 17 1 6

7 00 845 0 20 1 93 1 00 0 20 0 20 0 39 3 5

8 00 8 50 0 25 1 87 1 00 0 25 0 25 0 47 4 3

9 00 8 40 0 10 1 13 1 00 0 10 0 10 0 11 1 0

10 00 8 50 0 30 1 41 1 00 0 30 0 23 0 32 2 9

10 50 8 70 0 50 1 22 0 54 0 50 0 25 0 31 2 8

11 00 8 65 0 40 1 12 0 50 0 40 0 20 0 22 2 1

11 50 8 55 0 35 1 58 0 51 0 35 0 18 0 28 2 5

12 00 8 60 040 1 99 0 50 0 40 0 20 0 40 3 7
12 50 8 65 040 2 32 0 50 040 0 20 0 46 4 3

13 00 8 95 0 70 1 92 0 58 0 70 0 35 0 67 6 2

13 50 9 00 0 80 1 04 0 50 0 80 040 042 3 8

14 00 9 00 0 75 1 99 0 50 0 75 0 38 0 75 6 9

14 50 9 10 0 90 2 00 0 51 0 90 0 45 0 90 8 3
15 00 8 75 0 50 1 70 0 61 0 50 0 25 043 3 9
15 50 9 00 0 80 2 26 0 56 0 80 040 0 90 8 3

16 00 9 00 0 75 2 16 0 50 0 75 0 38 0 81 7 4
R 16 50 8 00 0 00 0 00 1 12 0 00 0 00 0 0
R 17 00 7 90 0 00 0 00 0 00 0 00 0 00 0 0

17 50 8 35 0 10 1 47 0 67 0 10 0 05 0 07 0 7
18 00 845 0 20 1 80 0 51 0 20 0 15 0 27 2 5
19 00 8 70 0 50 1 64 1 03 0 50 0 50 0 82 7 5
20 00 8 70 0 45 1 61 1 00 0 45 0 45 0 72 6 7

21 00 8 45 0 20 1 28 1 03 0 20 0 20 0 26 2 4

22 00 8 65 040 0 78 1 02 040 040 0 31 2 9
23 00 845 0 20 0 75 1 02 0 20 0 20 0 15 14
24 00 8 35 0 10 0 10 1 00 0 10 0 09 0 01 0 1

WL 24 90 8 25 0 00 0 00 0 91 0 00 0 00 0 0

26 00 8 00 0 00 0 00 0 00 0 0
1 GL 26 50 7 30 0 00 0 00 0 00 0 0

BP 27 90 7 20 0 00 0 00 0 00 0 0
TP 27 91 6 50 0 00 0 00 0 00 0 0

TOTALS 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 1145 62 1

8 06 7 07 11 00 55 7

8 08 7 07 10 55 494

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 79 244

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 07 644 8 8

8 28 7 07 6 23 11 8

8 29 7 07 6 03 14 7

8 30 7 07 5 82 17 6

8 32 7 07 541 234

8 34 7 07 5 01 29 1

8 36 7 07 4 61 34 7

8 38 7 07 4 23 40 1

840 7 07 3 87 45 2

842 7 07 3 53 50 0

844 7 07 3 21 54 5

8 46 7 07 2 91 58 8

848 7 07 2 64 62 6

8 50 7 07 2 41 65 9

WATERLINE AT ZERO

AREA ERROR 8 240



STREAM NAME Huerfano Creek

XS LOCATION Upper SWA Site 37 41 06 105 24 06

XS NUMBER 112508 01 Constant Manning s n

GL lowest Grassline elevation corrected for sag

STAGING TABLE WL Waterline corrected forvariations in field measured watersurface 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 Sa FT FT FT CFS FT SEC

GL 7 30 2444 1 20 1 80 29 20 26 76 100 0 1 09 104 68 3 58

7 34 2440 1 16 1 76 28 22 26 67 99 7 1 06 99 08 3 51

739 24 36 1 11 1 71 27 00 26 56 99 2 1 02 92 31 342

744 24 32 1 06 1 66 25 78 2645 98 8 0 97 85 72 3 32

749 24 28 1 01 1 61 24 57 26 33 984 0 93 79 31 3 23

7 54 24 25 096 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 87 146 20 93 26 00 97 2 0 81 61 26 2 93

7 69 24 13 0 82 141 19 72 25 89 96 7 0 76 55 64 2 82

7 74 24 09 0 77 1 36 18 52 25 78 96 3 0 72 50 24 2 71
7 79 23 99 072 1 31 17 32 25 64 95 8 0 68 45 08 260
7 84 23 89 0 67 1 26 16 12 2549 95 3 0 63 40 17 249

7 89 23 78 0 63 1 21 14 93 25 34 94 7 0 59 3548 2 38

7 94 2343 0 59 1 16 13 75 24 93 93 2 0 55 31 26 2 27

7 99 23 02 0 55 1 11 12 59 2445 914 0 51 27 34 2 17

8 04 22 64 0 51 1 06 1144 24 00 89 7 048 23 62 2 06

8 09 22 27 046 1 01 10 32 23 56 88 0 044 20 14 1 95

8 14 21 90 042 0 96 9 22 23 12 864 040 16 89 1 83

8 19 21 53 0 38 0 91 8 13 22 67 84 7 0 36 13 88 1 71
OWL 8 24 21 16 0 33 0 86 706 22 23 83 1 0 32 11 13 1 57

8 29 20 62 0 29 0 81 6 02 21 62 80 8 0 28 8 68 144

8 34 20 04 0 76 5 00 20 96 78 3 0 24 6 51 1 30

8 39 18 05 0 71 4 04 18 91 70 7 0 21 4 89 1 210 22

844 15 45 0 21 0 66 3 21 16 25 0 20 3 67 1 15

849 11 91 0 21 0 61 2 52 12 64 47 2 0 20 2 90 115

8 54 9 66 0 21 0 56 1 99 10 32 38 6 0 19 2 24 1 13

8 59 7 85 0 20 0 51 1 55 844 31 5 0 18 1 69 1 09

8 64 6 05 0 20 046 1 20 6 57 24 5 0 18 1 31 1 09

8 69 4 79 0 19 041 0 93 5 24 19 6 0 18 1 00 1 07
8 74 348 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 14 026 042 3 21 12 0 0 13 0 37 0 87

8 89 2 67 0 11 0 21 0 28 2 86 10 7 0 10 0 20 0 72
8 94 2 39 0 06 0 16 0 15 2 51 94 0 06 0 08 0 53

8 99 1 78 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 01 041 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

3 3 fo Q

2 3 S O



STREAM NAME

XS LOCATION

XS NUMBER

Huerfano Creek

Upper SWA Site 37 41 06 105 24 06

112508 01

SUMMARY SHEET

MEAN VELOCITY

MANNING S N

SLOPE

10 89 efs

11 13 efs
2 1

825 ft

8 24 ft

0 1

0 90 ft

0 86 ft
4 5

1 57 ftlsee
0 047

0 01125 ftIft

44 efs

27 2 cfs

RECOMMENDED INSTREAM FLOWMEASURED FLOW Om

CALCULATED FLOW Oe

Om Oe Om 100

FLOW CFS PERIOD

MEASURED WATERLINE WLm

CALCULATED WATERLINE WLe

WLm WLe WLm 100

MAXMEASURED DEPTH Dm

MAXCALCULATED DEPTH De

Dm De Dm 100

4 Om

2 5 Om

RATIONALE FOR RECOMMENDATION

RECOMMENDATION BY
AGENCy

DATE

CWCB REVIEW BY DATE



FIELD DATA
FOR

INSTREAM FLOW DETERMINATIONS

COLORADO WATER

CONSERVATION BOARD LOCATION INFORMATION

14
CROSS SECTlQlllOCATION

STREAMNAIolE

F
CRQSS SECTIONNO

250
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UNfY

lB R OA
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zt N
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uEi2T ANt
WAlEROIVISION

2
00

I U PlS
usn

SUPPLEMENTAL DATA
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lOUfRNUIolBER

@IlO
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Mdl
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CHANIlEl BEDIlA TfR1A4 5IZE RAGE

IK TAPEW IGHI
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1 IOOITPET SION 1bt
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STA110t
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c
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fI
lEGEND

St 8
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C
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srReElECTlIOFISHED VE I DiStANCE HECTROFISHEO 1 I FISH CAUGll VEsiV I WATfRCH lI STRYSAMPHO YES NO

LENGTH fll QU HCY DISTllllUTlON IY ON IHCH Sll GIlOUPSII 0 11 20 211 lTCI
SPECIES flllINI

TOTAL

AQlJATIC INSECtSIH SIllEAI l SECTION BYCOIlON OR SCIENTIfiC ORDER HA E

COMMENTS



DISCHARGE CROSS SECTION NOTES
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VERT WATER Tape to

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

Total Data Points 41

STREAM NAME TP 0 00 5 16 0 00 0 00 0 00

XS LOCATION BP 0 01 5 92 0 00 0 00 0 00

XS NUMBER GL 1 00 6 05 0 00 0 00 0 00

DATE 2 00 6 50 0 00 0 00 0 00

OBSERVERS 2 10 7 75 0 00 0 00 0 00

WL 2 80 8 25 0 00 0 00 0 00 0 00 0 00
3 00 845 0 20 1 01 0 12 0 12 8 25

4 00 8 35 0 10 0 80 0 10 0 08 8 25

5 00 840 0 10 0 77 0 10 0 08 8 30
6 00 8 55 0 30 0 58 0 30 0 17 8 25
7 00 845 0 20 1 93 0 20 0 39 8 25
8 00 8 50 0 25 1 87 0 25 047 8 25

COUNTY 9 00 8 40 0 10 1 13 0 10 0 11 8 30

WATERSHED 10 00 8 50 0 30 141 0 23 0 32 8 20

DIVISION 10 50 8 70 0 50 1 22 0 25 0 31 8 20

DOW CODE 11 00 8 65 040 1 12 0 20 0 22 8 25

USGS MAP 11 50 8 55 0 35 1 58 0 18 0 28 8 20
USFS MAP 12 00 8 60 040 1 99 0 20 0 40 8 20

Level and Rod Survey 12 50 8 65 040 2 32 0 20 046 8 25

TAPE WT Ibs I ft 13 00 8 95 0 70 1 92 0 35 0 67 8 25

TENSION Ibs 13 50 9 00 0 80 1 04 040 0 42 8 20

14 00 9 00 0 75 1 99 0 38 0 75 8 25

SLOPE I 0 011251ft I ft 14 50 9 10 0 90 2 00 045 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 26 040 0 90 8 20

CHECKED By DATE 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
DATE

R 17 00 7 90 0 00 0 00 0 00 0 00 0 00
17 50 8 35 0 10 147 0 05 0 07 8 25

18 00 845 020 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 70 045 1 61 045 0 72 8 25
21 00 845 0 20 1 28 0 20 0 26 8 25
22 00 8 65 040 0 78 040 0 31 8 25
23 00 845 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
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

Totalsl 7 071 10 891
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1980 Revision
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SECTION SUMMARY 111 1 11
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X if inundated bv reservoir
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Boat onlv
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31monidae Fish

ther fish I
1ctaluridae

Iorinidae

Jttidae

3tostomidae

ntrarchidae

1111111111111111
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PER STATION

levation

scribe Or Map Station location

1111111111111111

I
nctalurldae
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Page 3 of 3

COMBINED STATIONS 1111111111111111

Estimated of fish biomass 1111111111111111

Salmonidae tiShlOther fish

lnctaluridae

Cyprinidae

Cottidae

Catostomidae

Centrarchldae

f 1NO 0 Sa monidae fish 6 oer mile 1111111

Pounds of salmonidae oer acre
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I
Length frequency distribution by one inch size groups 1 0 1 9 etc

2 4 6Species 1 3 S 7 8 9 10 11 12 13 14 15 To ta 1

IDJER STATION

Ilaf nbow
Irovn

Brook
Nat1ve

Whitefish

Total

UPPER STATtON

Rainbow
Brown I

Brook I

Native I
Whitefish

Total

COMB NED STATIONS

aa iDbov
Brovn

Brook
Native
lJhitefish

Total



UNSURVEYED STREAM SUMMARY

STREAM NAME Ive flND
MAJOR DRAINAGE PRIMARY

LT COUNTY j f

UT COUNTY 1Iz UT T R S

LENGTH inches SL

R oz CODE 3 d

LT T R S

DRAINAGE lfof 1Jol
r
I2 p s f 9W S3S LT ELEVATION

fP

T215 R lW Solb

LENGTH inches 1r MEANDER FACTOR

UT ELEVATION

to

Cjrwv

LENGTH miles 1 L GRADIENT c2
FIRST COUNTY M Miles d Lj
SECOND COUNTY Miles

THIRD COUNTY Miles

REGION S COUNTY MAP SHEET Uver 1

ACCESS
PAVED C miles

GRAVEL 7 r miles

4WD miles

TRAIL miles

NO TRAIL miles

LAND OWNERSHIP

4

miles

miles

OtherUSFS

BLM miles

milesCDOW miles

PRIVATE d D miles

SLB miles

STOCKING STOCK 79 83

STOCKYRS

YRS STOCK 84 85

STOCK YRS

YRS

FISH STOCKED

CREEL CENSUS

COMMENTS

CDOW HR l 2 86



v J

HUERFANO R 2 FARASITA TO S HUERFANO CONFL A HUE SES 30130

SPC 1979 MO SPC 1980 MO SPC 1981 MO SPC 1982 MO SPC 1983 MO SPC 0 MO

0 2 0 0 B 1012 5 L 2043 4 B 1031 4 0 0 0 0

0 0 L 2015 5 0 0 0 0 0 0 0 0

0 0 3027 0 2043 0 1031 0 0 0 0 0

2 3 SRN 5213 6 R 2056 6 B 1040 4 0 0 0 0 0 0

5213 0 2056 0 1040 0 0 0 0 0 0 0

6 R 2270 5 R 1500 4 R 3650 4 R 1050 4 R 500 4 0 0

R 2030 6 R 3240 5 0 0 R 805 5 R 475 5 0 0

R 1225 7 R 3780 6 0 0 R 875 6 R 1260 6 0 0

R 2495 8 R 2800 7 0 0 R 1120 7 R 700 7 0 0

0 0 R 3500 8 0 0 0 0 R 2010 8 0 0

8020 0 14820 0 3650 0 3850 0 4945 0 0 0

FM 15 FM 66 FM 71 FM 83 FM 16 0

NR 0 NR 0 NR 13 NR 0 NR 0 0

HR 50 HR 185 HR 327 HR 196 HR 38 0

TFC 33 TFC 81 TFC 120 TFC 121 TFC 13 0

CPMH 660 CPMH 438 CPMH 367 CPMH 617 CPMH 342 0 000

SPC PCT AV S SPC PCT AV S SPC PCT AV S SPC PCT AV S SPC PCT AV S SPC PCT AV S

R 78 8 10 0 R 80 2 10 0 R 50 0 9 7 R 41 3 10 7 R 46 1 8 0 0 0 0 0

B 12 1 6 0 8 1 1 1 8 0 N 15 0 13 2 B 47 1 7 0 8 30 S 7 0 0 0 O 0

L 9 1 8 0 L 8 6 8 0 8 28 3 6 5 L 1 1 6 9 1 L 23 1 10 0 0 0 0 0

0 0 0 0 0 0 0 0 L 6 7 0 0 0 0 0 0 0 0 0 0 0 09 4
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Stream:  Huerfano River 

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

Segment: UNNAMED TRIBUTARY TO STANLEY CREEK 
Upper Terminus: UNNAMED TRIBUTARY 
Latitude: 37º 41’ 02”N  Longitude: 105º 24’ 09"W    
 
Lower Terminus: STANLEY CREEK 
Latitude: 37 42’ 33”N  Longitude:  105º 22’ 16"W   
  
Counties: Huerfano County 
Length:  2.6 miles 
USGS Quad(s): Mosca Pass. 
ISF Appropriation:   5.5 cfs (January 1 – December 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 
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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 water availability constraints.  
 

• 5.5 cubic feet per 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 
Land Ownership  

Upper Terminus 
 

Lower Terminus 
Total Length 

(miles) % Private % Public 
UNNAMED 

TRIBUTARY 
STANLEY 

CREEK 2.6 5 95 

 

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.   
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Field Survey Data  
CDOW staff used the R2CROSS 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 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 3.1OR 2.1 OR 
DOW 7/19/2006 13.2 33.1 – 5.3 5.5 2.7 OR 

DOW 8/22/2007 30.1 75.2 – 12.0 5.5 OR 3.8 OR 

DOW 8/22/2007 26.0 65.1 – 10.4 2.3 OR 2.3 OR 

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 R2CROSS 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 
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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  

 
• 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 (BLA01) 
(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.   


