
Stream:  Yellow Jacket Canyon Creek 

Executive Summary 
Water Division: 7  
Water District: 32 
CDOW#: 38442 

CWCB ID#: 06/07/A-016 

Segment:  
Upper Terminus: Confluence with Dawson Draw 
Latitude: 37d28'18.53"N  Longitude: 108d44'07.04"W    
UTM North: 4153770.707  UTM East: 169652.269   
SW1/4, SW1/4, Sctn9, T37N, R17W 
668 ft, E of the W Section Line, 412 ft, N of the S Section Line 
 
Lower Terminus: Confluence with Sandstone Canyon 
Latitude: 37d25'09.06"N  Longitude: 108d54'01.41"W    
UTM North: 4148521.088  UTM East: 154802.587   
NW1/4, SW1/4, Sctn36, T37N, R19W 
937 ft, E of the W Section Line, 2126 ft, N of the S Section Line 
 
Counties: Montezuma 
Length:   12.58 miles 
USGS Quad(s): Arriola, Woods Canyon, Negro Canyon 
ISF Appropriation:  3.2 cfs (05/16 – 10/31), 2.5 cfs (11/01- 05/15)    
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Executive Summary 
Water Division: 7 
Water District: 32 
CDOW#: 38442 

CWCB ID#: 06/07/A-017 

Segment:  
Upper Terminus: Sandstone Canyon 
Latitude: 37d21'00.87"N  Longitude: 108d59'47.6"W    
UTM North: 4141224.864   UTM East: 145963.442   
SW1/4, NE1/4, Sctn25, T36N, R20W 
1353 ft, W of the E Section Line, 2108 ft, S of the N Section Line 
 
Lower Terminus: Ismay Ditch 
Latitude: 37d25'09.06"N  Longitude: 108d54'01.41"W    
UTM North: 4148521.088  UTM East: 154802.587   
NW1/4, SW1/4, Sctn36, T37N, R19W 
937 ft, E of the W Section Line, 2126 ft, N of the S Section Line 
 
Counties: Montezuma 
Length:  10.64 miles 
USGS Quad(s): Negro Canyon, Bowdish Canyon 
ISF Appropriation:  2.1 cfs (01/01 – 12/31)  
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Yellow Jacket Canyon Creek

 
 
 
Summary 
The information contained in this report and the associated instream flow file folder forms the 
basis for staff’s instream flow recommendation to be considered by the Board.   It is staff’s 
opinion that the information contained in this report is sufficient to support the findings required 
in Rule 5i.  
 
Colorado’s Instream Flow Program was created in 1973 when the Colorado State Legislature 
recognized “the need to correlate the activities of mankind with some reasonable preservation of 
the natural environment” (see 37-92-102 (3) C.R.S.).  The statute vests the CWCB with the 
exclusive authority to appropriate and acquire instream flow and natural lake level water rights.  
In order to encourage other entities to participate in Colorado’s Instream Flow Program, the 
statute directs the CWCB to request instream flow recommendations from other state and federal 
agencies. The Bureau of Land Management recommended this segment of Yellow Jacket 
Canyon Creek to the CWCB for inclusion into the Instream Flow Program.  Yellow Jacket 
Canyon Creek is being considered for inclusion into the Instream Flow Program because it has a 
natural environment that can be preserved to a reasonable degree with an instream flow water 
right.  The BLM is very interested in protecting stream flows because Yellow Jacket Canyon 
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Creek is the only perennial stream flowing through Canyons of the Ancients National 
Monument, and the stream supports sensitive fish species.  
 
Yellow Jacket Canyon Creek is 33.8 miles long.  The creek begins on a ridge approximately two 
miles west of McPhee Dam at an elevation of approximately 7, 640 feet and terminates at the 
Colorado-Utah border at an elevation of approximately 4,900 feet.  Approximately 52% of the 
upper reach is located on federal lands, while 29% of the lower reach is located on federal lands.     
Yellow Jacket Canyon Creek is located within Montezuma County.  The total drainage area of 
the creek is approximately 196 square miles.  Yellow Jacket Canyon Creek generally flows in a 
southwesterly direction.   
 
This report addresses two segments of Yellow Jacket Canyon Creek.  The first segment 
commences at the confluence with Dawson Draw and extends downstream to the confluence 
with Sandstone Canyon.   The second segment commences at the confluence with Sandstone 
Canyon and extends downstream to the headgate of the Ismay Ditch.  The proposed segment is 
located west of the City of Cortez.  The staff has received one recommendation for this segment 
from the BLM.  The recommendation for this segment is discussed below. 

Instream Flow Recommendation(s) 
For the upper reach, BLM recommended 3.2 cfs (May 16 – October 31), 2.5 cfs (November 1 – 
May 15), based on data collection efforts on April 11, 2001.  For the lower reach, BLM 
recommended 2.3 cfs (May 16 to October 31), 2.1 cfs (November 1 to May 15) based on data 
collection efforts on April 12, 2001.  The modeling results from these survey efforts are within 
the confidence interval produced by the R2Cross model.    

Land Status Review 
Land Ownership  

Upper Terminus 
 

Lower Terminus 
Total Length 

(miles) % Private % Public 
Dawson Draw Sandstone Canyon 12.58 48% 52% 

Sandstone Canyon Ismay Ditch 10.64 71% 29% 
100% of the public land is owned by the Bureau of Land Management. 

Biological Data  
The BLM has conducted field surveys of the fishery resources on this stream and have found a 
natural environment that can be preserved.  As reported in the letter from BLM to the CWCB 
“Yellow Jacket Canyon Creek is a low gradient stream with small substrate size.   This stream 
experiences large flash flood events but the channel is remarkably stable in most locations 
because of well established riparian vegetation.  Vegetative cover, water quality, and food 
supplies are suitable for native species.   Fisheries surveys indicate self-sustaining populations of 
flannelmouth sucker, bluehead sucker, and fathead minnows.    (See BLM Fish Survey in 
Appendix B).   Riparian surveys indicate an improving cottonwood-willow plant community.  
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Field Survey Data  
BLM 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 CWCB staff relied upon the biological expertise of the cooperating agencies to interpret 
output from the R2Cross data collected to develop the initial, biologic instream flow 
recommendation.  This initial recommendation is designed to address the unique biologic 
requirements of each stream without regard to water availability.  Three instream flow hydraulic 
parameters, average depth, percent wetted perimeter, and average velocity are used to develop 
biologic instream flow recommendations.  The CDOW has determined that maintaining these 
three hydraulic parameters at adequate levels across riffle habitat types, aquatic habitat in pools 
and runs will also be maintained for most life stages of fish and aquatic invertebrates (Nehring 
1979; Espegren 1996). 
 
For the upper stream segment, two data sets were collected with the results shown in Table 1 
below.  Table 1 shows who collected the data (Party), the date the data was collected (Date), 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) 
BLM 04/11/2001 3.77 9.4 – 1.5 4.5 2.7 
BLM 04/11/2001 4.61 11.5 – 1.8 3.5 2.0 

BLM = Bureau of Land Management DOW = Division of Wildlife  
 (1) Predicted flow outside of the accuracy range of Manning’s Equation. ? = Criteria never met in R2CROSS Staging Table.  

 

 
For the lower stream segment, two data sets were collected with the results shown in Table 1 
below.  Table 1 shows who collected the data (Party), the date the data was collected (Date), 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.  
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Table 2: Data 
Party Date Q 250%-40% Summer (3/3) Winter (2/3) 
BLM 04/12/2001 4.51 11.3 – 1.8 5.7 2.0 
BLM 04/12/2001 4.56 11.4 – 1.8 3.3 2.9 

BLM = Bureau of Land Management DOW = Division of Wildlife  
 (1) Predicted flow outside of the accuracy range of Manning’s Equation. ? = Criteria never met in R2CROSS Staging Table.  

 

It is our belief that recommendations that fall outside of the accuracy range of the model, over 
250% of the measured discharge or under 40% of the measured discharge may not give an 
accurate estimate of the necessary instream flow required. 
 
Biologic Flow Recommendation  
For the upper reach, the summer flow recommendation, which meets 3 of 3 criteria and is within 
the accuracy range of the R2CROSS model is 3.8 cfs (See Table 1). The winter recommendation, 
which meets 2 of 3 criteria and is within the accurancy range of the R2Cross model, is 2.5 cfs.  
For the lower reach, the summer flow recommendation, which meets 3 of 3 criteria and is within 
the accuracy range of the R2CROSS model is 4.2 cfs (See Table 1).  The winter 
recommendation, which meets 2 of 3 criteria and is within the accurancy range of the R2Cross 
model, is 2.3 cfs.  The summer and winter biological recommendations for both reaches were 
derived by averaging the data sets available for that reach.  However, the summer and winter 
flow recommendations for both reaches were reduced because of water availability issues, as 
described in the following section.   

Hydrologic Data 
  
Since Yellowjacket is primarily fed by irrigation return flows, traditional methods of assessing 
water availability for an instream flow appropriation do not provide an accurate assessment.  
There is no historic stream gage data available for Yellowjacket Creek, nor do traditional 
methods of establishing synthetic hydrographs apply to a basin fed by return flows.   Given the 
lack of water availability data, the BLM installed pressure transducers on the creek to assess 
water availability.  
 
Pressure transducers are hydrologic instruments that are anchored on the bottom of the stream 
channel. Every hour, the instrument logs the amount of pressure that the water column is placing 
on the instrument.  The pressure recorded by the instrument is directly related to the depth of 
water above the instrument.   Stream discharge measurements are taken periodically while the 
instrument is operating.  These discharge measurements are correlated with various pressures to 
develop a relationship between pressure readings and discharge rates.   This relationship is then 
applied to all the pressure readings recorded by the instrument to display discharge rates over 
time. 
 
BLM operated pressure transducers on Yellowjacket Creek during 2003, 2004, and 2005.   BLM 
was not able to contain a continuous record for the entire three-year period because of vandalism, 
minor equipment malfunctions, and flash flood events.  However, a significant amount of data 
was collected.   The data collection period coincided with a large variation in water deliveries by 
the Montezuma Valley Irrigation Company.   In 2003, MVIC delivered 90% of normal water 
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allocations, in 2004 MVIC delivered 100% of normal water allocations, and in 2005, MVIC 
delivered 115% of normal water allocations.  
 
The CWCB staff and BLM staff consulted with the Division Engineer’s Office staff to identify 
which data from the available data set best represented average conditions in Yellowjacket 
Canyon Creek.    Analysis of these data sets revealed that average flow rates in the upper reach 
are as follows: 
 
May 16 to October 31 – 3.2 cfs 
November 1 to May 15 – 2.5 cfs 
 
BLM also cooperated with the Division 7 staff to conduct a one-time gain-loss study during early 
June 2005.  The objective of this study was to develop an approximation of the change in flow 
rates between the upper and lower reaches, recognizing that gain and loss rates change over the 
various times of the year, and recognizing that gain and loss rates changes with prevailing 
hydrologic conditions in the region.    After conducting this study and examining historic water 
delivery practices, CWCB staff, BLM staff, and the Division Engineer’s staff agreed that the 
creek typically losses between 30% and 35% of its flow between the upper and lower reaches 
during the growing season. These flow losses occur because of seepage, water surface 
evaporation, and transpiration of water by riparian plants.   The staff members also agreed that 
the loss rate should be reduced to 15% during the non-growing season, because losses due to 
evaporation and plant transpiration are minimized.  
 
If the 30% growing season loss rate and the 15% non-growing loss rate are applied to the water 
availability calculated for the upper reach, water availability in the lower reach is as follows: 
 
May 16 to October 31 – 2.1 to 2.2 cfs 
November 1 to May 15 – 2.1 cfs 
 
Since the water availability in the summer is approximately that of the water available in the 
winter months, Staff recommends a year-round recommendation of 2.1 cfs for the lower segment 
of Yellowjacket Canyon Creek.   
 
Existing Water Right Information 
Staff has analyzed the water rights tabulation and consulted with the Division Engineer’s Office 
(DEO) to identify any potential water availability problems associated with operation of 
diversions in the proposed reaches.    There are three decreed diversions within the proposed 
reach, including the Shumway and Perkins Pump and Ditch System, the Arch Rock Ditch, and 
the Ismay Ditch.    Of these three diversions, the Ismay Ditch, which holds water rights totaling 
6.2 cfs, is the most senior water right.   This is proposed as the lower terminus of the lower 
instream flow reach, since the ditch has reliably diverted since 1955.   Based on this analysis, 
staff has determined that water is available for appropriation on Yellow Jacket Canyon Creek, 
from the confluence of Dawson Draw to the headgate of the Ismay Ditch, to preserve the natural 
environment to a reasonable degree without limiting or foreclosing the exercise of valid existing 
water rights.  In addition to this analysis, Staff has been working with the SWCD to develop 
terms and conditions to include in the application to protect existing water right holders in the 
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basin.  At the time this memo was written the terms and conditions were not yet finalized but 
expect to present them at the January 2006 CWCB meeting.   
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CWCB Staff’s Instream Flow Recommendation 
Based on the BLM recommendation, staff recommends the Board form its intent to appropriate 
on the following stream reach: 
 
 
Stream Name:  Yellow Jacket Canyon Creek 

Segment:  
Upper Terminus: Confluence with Dawson Draw 
Latitude: 37d28'18.53"N  Longitude: 108d44'07.04"W    
UTM North: 4153770.707  UTM East: 169652.269   
SW1/4, SW1/4, Sctn9, T37N, R17W 
668 ft, E of the W Section Line, 412 ft, N of the S Section Line 
 
Lower Terminus: Confluence with Sandstone Canyon 
Latitude: 37d25'09.06"N  Longitude: 108d54'01.41"W    
UTM North: 4148521.088  UTM East: 154802.587   
NW1/4, SW1/4, Sctn36, T37N, R19W 
937 ft, E of the W Section Line, 2126 ft, N of the S Section Line 
 
Counties: Montezuma 
Length:   12.58 miles 
USGS Quad(s): Arriola, Woods Canyon, Negro Canyon 
ISF Appropriation:  3.2 cfs (05/16 – 10/31), 2.5 cfs (11/01- 05/15)   
     

Segment:  
Upper Terminus: Sandstone Canyon 
Latitude: 37d21'00.87"N  Longitude: 108d59'47.6"W    
UTM North: 4141224.864   UTM East: 145963.442   
SW1/4, NE1/4, Sctn25, T36N, R20W 
1353 ft, W of the E Section Line, 2108 ft, S of the N Section Line 
 
Lower Terminus: Ismay Ditch 
Latitude: 37d25'09.06"N  Longitude: 108d54'01.41"W    
UTM North: 4148521.088  UTM East: 154802.587   
NW1/4, SW1/4, Sctn36, T37N, R19W 
937 ft, E of the W Section Line, 2126 ft, N of the S Section Line 
 
Counties: Montezuma 
Length:  10.64 miles 
USGS Quad(s): Negro Canyon, Bowdish Canyon 
ISF Appropriation:  2.1 cfs (01/01 – 12/31)   
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