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Stream: Baker Creek 

Colorado Parks and Wildlife 
Recommendation Summary 

Water Division: 2 
Water District: 16 

CPW Watercode: 29101 
 

Segment: Headwaters to USFS Boundary 
Upper Terminus: Headwaters 
13S 485496.58 4134666.58 UTM 

 
Lower Terminus: USFS Boundary 
13S 488637.74 4133589.16 UTM 

 
ISF Recommendation: 2.1 cfs (5/1 to 6/30) 

1.4 cfs (7/1 to 8/31) 
0.5 cfs (9/1 to 3/31)  
1.0 cfs (4/1 to 4/30) 
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Introduction 
The information contained in this report and the associated supporting documents form the basis 
for the instream flow recommendation to be considered by the Colorado Water Conservation 
Board (Board). It is Colorado Parks and Wildlife (CPW) staff’s opinion that the information 
contained in this report is sufficient for the Board’s staff to begin the investigations required to 
support the findings required in Rule 5(i) of the Instream Flow Rules. 

 
CPW is sending this instream flow recommendation to the Board to meet CPW’s legislative 
declaration, “… 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., and, “… that the natural, scenic, scientific, and outdoor recreation areas 
of this state are to be protected, preserved, enhanced and managed for the use, benefit, and 
enjoyment of the people of this state and visitors of this state… and that to carry such program 
and policy there shall be a continuous operation of acquisition, development, and management 
of outdoor recreation lands, waters, and facilities (C.R.S. §33-10-101 (1)).”  

 
In addition to these broad statutory guidelines, CPW’s current strategic planning document (CPW 
Strategic Plan, 2015) explains current agency goals to, “[c]onserve wildlife and habitat to ensure 
healthy sustainable populations and ecosystems.” In order to, “protect and enhance water 
resources for fish and wildlife populations,” by pursuing, “partnerships and agreements to 
enhance instream flows, protect reservoir levels, and influence water management activities,” 
and to, “[a]dvocate for water quality and quantities to conserve aquatic resources.” In addition 
to the CPW strategic plan, the agency’s fish and wildlife conservation activities are also directed 
by the State Wildlife Action Plan (2002, Revised 2015). The goals and priorities from these 
documents direct CPW to advocate for the preservation of the state’s fish and wildlife resources 
and natural environment, and therefore link CPW’s mission to the goals and priorities of CWCB’s 
ISF/NLL Program. 

 
Instream Flow Recommendation 
The subject of this report is a segment of Baker Creek beginning at its headwaters and extending 
downstream to the US Forest Service (USFS) Boundary. The proposed segment is located 
southwest of the Town of Cuchara. The recommendation for this segment is discussed below. 
The entire reach is located on public lands managed by the USFS in the Pike and San Isabel 
National Forests. 
 

 
Upper Terminus 

 
Lower Terminus 

Total Length 
(miles) 

Land Ownership 
% Private % Public 

Headwaters USFS Boundary 2.1 0% 100% 

 
Natural Environment 
Baker Creek is a first order, high-gradient stream, with a somewhat confined channel. Substrate 
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ranges from boulder to cobble. There is some large wood in the channel adding channel 
complexity. Observations by CPW staff indicate the stream environment of Baker Creek supports 
brook trout (Salvelinus fontinalis). 
 
Biological Flow Quantification 
Methodology 
CPW 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. Copies of field data collected for this 
proposed segment are included as an attachment. 
 
Field data is processed in the R2CROSS model to develop these initial recommendations. The 
recommendations are designed to address the unique biological requirements of each stream 
without regard to water availability. The R2CROSS method utilizes three hydraulic parameters, 
average depth, percent wetted perimeter, and average velocity to develop biologic instream flow 
recommendations. CPW 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). 
 
Results 
In 2006 and 2016, stream cross-section information, flow data, and natural environment 
observations were collected by CPW (DOW) staff to quantify the instream flow needs for this 
reach of the Baker Creek using R2CROSS. 
 
For this segment of stream, three data sets were collected with the results shown in Table 1 
above. 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 hydraulic equation that was used, and the 
corresponding summer flow recommendation meeting all 3 hydraulic criteria and the winter flow 
recommendation meeting 2 of 3 hydraulic criteria. 
 
Table 1. Results of R2CROSS transect measurements and the resulting flow recommendations.  

 Party Date 
Measured 

Q measured 40%-250% Hydraulic 
Equation 

Flow Meeting 
Two Criteria 

Flow Meeting 
Three Criteria 

1 DOW 5/11/2006 1.46 cfs 0.6 – 3.6 cfs Manning’s 0.6 cfs 2.1 cfs  
2 CPW 11/21/2016 0.74 cfs 0.3 – 1.9 cfs Manning’s 1.2 cfs Out of 

Confidence 
Interval 

      Mean   0.9 cfs 2.1 cfs 
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CPW’s initial recommendation is 2.1 cfs, summer, and 0.9 cfs, winter, based on 2006 and 2016 data 
collection efforts. This recommendation is based on the physical and biological data collected to 
date and does not incorporate any water availability constraints.  

 
Hydrologic Data 
CPW staff conducted a preliminary evaluation of the stream hydrology to determine if water was 
physically available for an instream flow appropriation. The hydrograph below is based on US 
Geological Survey (USGS) StreamStats, a software product that estimates mean monthly flow 
statistics for the contributing basin. Figure 1 below displays the StreamStats hydrograph, the initial 
R2CROSS recommendations, and the proposed ISF recommendations refined by water availability. 

 
Figure 1. Hydrograph showing the USGS StreamStats monthly mean flow estimates for Baker Creek above the USFS 
boundary, and initial and adjusted CPW winter and summer seasonal recommended flows. 

Recommended Flow Rates 

After incorporating the preliminary water availability information, the original instream flow 
recommendation was modified. During the baseflow period, the proposed winter flow 
recommendation was reduced from 0.9 cfs to 0.5 cfs. This reduced base flow rate is needed for fish 
overwintering and will maintain velocities that prevent freezing and achieve adequate depths at 
microhabitats across the reach – preserving habitat availability within the wetted channel. The 
proposed summer flows will preserve the natural environment by achieving all three instream flow 
criteria during the snowmelt runoff period. Because this period is limited from May to the end of 
June, CPW recommends protection of the rising and receding limbs of the hydrograph on either 
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end of runoff. This combination will support fish spawning, development, and rearing. The 
proposed flows below are sufficient to preserve the natural environment to a reasonable degree in 
this reach of Baker Creek: 

• 2.1 cfs is recommended from May 1 through June 30; 
• 1.4 cfs is recommended from July 1 through August 31; 
• 0.5 cfs is recommended from September 1 through March 31;  
• 1.0 cfs is recommended April 1 through April 30. 

If additional water is determined to be available in further investigations, the CPW would 
recommend appropriating the additional water up to the initial, biological recommended flow 
amounts to preserve the natural environment to a reasonable degree. 

 
Existing Water Right Information 
CPW staff has analyzed the water rights tabulation and consulted with the Division of Water 
Resources (DWR) Water Commissioner to identify any potential water availability problems due to 
existing diversions. Records indicate that there are no existing water rights located within this reach 
of Baker Creek. There is an existing water right downstream of the proposed ISF reach, CS&WD 
BAKER CREEK INTAKE (ID: 1600707). This water right is for Cuchara’s municipal water system.  

 
CPW and CWCB staff have met with the Cucharas Collaborative and Huerfano County Water 
Conservancy District water users; they have been made aware of these proposed ISF 
recommendations and have expressed no major issues or concerns.  

 









































 Discharge Measurement Summary Date Generated: Wed Jul 24 2013
File Information
File Name BAKERLT.001.WAD
Start Date and Time 2010/10/26 11:14:36

Site Details
Site Name BAKER CR AT LO TERM
Operator(s) BE

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.7
Software Ver 2.30
Mounting Correction  0.0%

Units  (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 9
Start Edge LEW Total Width 3.700
Mean SNR 36.0 dB Total Area 1.160
Mean Temp 32.09 °F Mean Depth 0.314
Disch. Equation Mid-Section Mean Velocity 1.0079

  Total Discharge 1.1692

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%

Depth 0.6% 5.3%

Velocity 1.2% 10.6%

Width 0.2% 0.2%

Method 3.2% -

# Stations 6.6% -

Overall 7.6% 11.9%

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information. 

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

0 11:14 2.30 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
1 11:14 2.80 0.6 0.330 0.6 0.132 0.9196 1.00 0.9196 0.165 0.1518 13.0
2 11:15 3.30 0.6 0.410 0.6 0.164 1.3333 1.00 1.3333 0.205 0.2734 23.4
3 11:16 3.80 0.6 0.430 0.6 0.172 1.1526 1.00 1.1526 0.215 0.2479 21.2
4 11:18 4.30 0.6 0.360 0.6 0.144 1.4587 1.00 1.4587 0.180 0.2625 22.4
5 11:19 4.80 0.6 0.420 0.6 0.168 0.6854 1.00 0.6854 0.210 0.1439 12.3
6 11:22 5.30 0.6 0.300 0.6 0.120 -0.4856 -1.00 0.4856 0.150 0.0728 6.2
7 11:22 5.80 None 0.100 0.0 0.0 0.0000 1.00 0.4856 0.035 0.0170 1.5
8 11:22 6.00 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
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 Discharge Measurement Summary Date Generated: Wed Jul 24 2013
File Information
File Name BAKERLT.001.WAD
Start Date and Time 2010/10/26 11:14:36

Site Details
Site Name BAKER CR AT LO TERM
Operator(s) BE
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 Discharge Measurement Summary Date Generated: Wed Jul 24 2013
File Information
File Name BAKERLT.001.WAD
Start Date and Time 2010/10/26 11:14:36

Site Details
Site Name BAKER CR AT LO TERM
Operator(s) BE

Quality Control 
St Loc %Dep Message

6 5.30 0.6 High angle: -177 
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 Discharge Measurement Summary Date Generated: Wed Jul 24 2013
File Information
File Name BAKERLT.001.WAD
Start Date and Time 2010/10/26 11:14:36

Site Details
Site Name BAKER CR AT LO TERM
Operator(s) BE

Automatic Quality Control Test (BeamCheck)
Tue Oct 26 11:12:24 MDT 2010

5 10 15 20 25 30 35 40
Range (cm)

0

50

100

150

200

Am
pl
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 (
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ts

) Beam1
Beam2

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name BKRCRLTQ.001.WAD
Start Date and Time 2014/08/07 13:16:48

Site Details
Site Name BAKER CR NR PROP LT
Operator(s) BJE

System Information
Sensor Type FlowTracker
Serial # P2355
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 15
Start Edge REW Total Width 4.400
Mean SNR 41.5 dB Total Area 2.023
Mean Temp 49.59 °F Mean Depth 0.460
Disch. Equation Mid-Section Mean Velocity 0.8038

Total Discharge 1.6259

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.5% 2.9%

Velocity 1.7% 6.5%
Width 0.2% 0.2%

Method 2.6% -
# Stations 3.3% -

Overall 4.7% 7.2%

Supplemental Data
# Time Location Gauge Height Rated Flow Comments
1 Thu Aug 7 13:22:16 MDT 2014 4.099 VERY LIGHT RAIN STRT

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

0 13:16 2.60 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
1 13:16 2.90 0.6 0.500 0.6 0.200 0.6936 1.00 0.6936 0.150 0.1040 6.4
2 13:17 3.20 0.6 0.480 0.6 0.192 0.5928 1.00 0.5928 0.144 0.0853 5.2
3 13:18 3.50 0.6 0.410 0.6 0.164 0.5079 1.00 0.5079 0.123 0.0625 3.8
4 13:20 3.80 0.6 0.480 0.6 0.192 0.4347 1.00 0.4347 0.144 0.0626 3.8
5 13:22 4.10 0.6 0.480 0.6 0.192 0.1923 1.00 0.1923 0.144 0.0277 1.7
6 13:23 4.40 0.6 0.470 0.6 0.188 0.2411 1.00 0.2411 0.141 0.0340 2.1
7 13:24 4.70 0.6 0.400 0.6 0.160 0.4715 1.00 0.4715 0.120 0.0565 3.5
8 13:25 5.00 0.6 0.490 0.6 0.196 1.6145 1.00 1.6145 0.147 0.2373 14.6
9 13:27 5.30 0.6 0.500 0.6 0.200 1.8120 1.00 1.8120 0.150 0.2717 16.7

10 13:28 5.60 0.6 0.550 0.6 0.220 1.5705 1.00 1.5705 0.165 0.2590 15.9
11 13:29 5.90 0.6 0.600 0.6 0.240 1.3366 1.00 1.3366 0.180 0.2405 14.8
12 13:30 6.20 0.6 0.690 0.6 0.276 0.6749 1.00 0.6749 0.207 0.1396 8.6
13 13:31 6.50 0.6 0.520 0.6 0.208 0.2172 1.00 0.2172 0.208 0.0453 2.8
14 13:31 7.00 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0

11/21/2014Page 1 of 4



Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name BKRCRLTQ.001.WAD
Start Date and Time 2014/08/07 13:16:48

Site Details
Site Name BAKER CR NR PROP LT
Operator(s) BJE
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name BKRCRLTQ.001.WAD
Start Date and Time 2014/08/07 13:16:48

Site Details
Site Name BAKER CR NR PROP LT
Operator(s) BJE

Quality Control
St Loc %Dep Message

5 4.10 0.6 High angle: 27
6 4.40 0.6 High angle: 26
7 4.70 0.6 High angle: 21

10 5.60 0.6 High standard error: 0.081
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Discharge Measurement Summary Date Generated: Fri Nov 21 2014
File Information
File Name BKRCRLTQ.001.WAD
Start Date and Time 2014/08/07 13:16:48

Site Details
Site Name BAKER CR NR PROP LT
Operator(s) BJE

Automatic Quality Control Test (BeamCheck)
Thu Aug 7 13:15:24 MDT 2014

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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1/17/2019 12:50:31 PM

Discharge Measurement Summary



1/17/2019 12:50:31 PM



1/17/2019 12:50:31 PM



1/17/2019 12:50:31 PM



1/17/2019 12:50:31 PM

Automated beam check Start time 10/29/2018 1:12:58 PM

Automated beam check SNR(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
35

38.2

41.4

44.6

47.8

51

Automated beam check Noise level(cnts) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
839

847

855

863

871

879

Automated beam check Peak level(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
41

42.2

43.4

44.6

45.8

47

Automated beam check Peak position(ft) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0.361

0.369

0.377

0.385

0.393

0.401

Automated beam check Quality control warnings

No quality control warnings
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