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UPPER TERMINUS: confluence Lou Creek 

 UTM North: 4231002.60 UTM East: 265665.02 
LOWER TERMINUS: confluence Uncompahgre River 

 UTM North: 4237591.58 UTM East: 258039.02 
WATER DIVISION: 4 

WATER DISTRICT: 68 

COUNTY: Ouray 

WATERSHED: Uncompahgre  

CWCB ID: 16/4/A-001 

RECOMMENDER: Colorado Parks and Wildlife (CPW) 

LENGTH: 7.4 miles 

FLOW RECOMMENDATION: 7.2 cfs (09/20 - 03/31) 
20 cfs (04/01 - 04/30) 
53 cfs (05/01 - 06/30) 
20 cfs (07/01 - 07/31) 
15 cfs (08/01 - 08/15) 
7.2 cfs (08/16 - 08/28) 
5.9 cfs (08/29 – 09/19) 
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Introduction 
Colorado’s General Assembly created the Instream Flow and Natural Lake Level Program in 
1973, recognizing “the need to correlate the activities of mankind with some reasonable 
preservation of the natural environment” (see 37-92-102 (3), C.R.S.). The statute vests the 
Colorado Water Conservation Board (CWCB or Board) with the exclusive authority to appropriate 
and acquire instream flow (ISF) and natural lake level water rights (NLL). Before initiating a 
water right filing, the Board must determine that: 1) there is a natural environment that can 
be preserved to a reasonable degree with the Board’s water right if granted, 2) the natural 
environment will be preserved to a reasonable degree by the water available for the 
appropriation to be made, and 3) such environment can exist without material injury to water 
rights.  
 
The information contained in this Executive Summary and the associated supporting data and 
analyses form the basis for staff’s ISF recommendation to be considered by the Board. This 
Executive Summary provides sufficient information to support the CWCB findings required by 
ISF Rule 5i on natural environment, water availability, and material injury. Additional 
supporting information is located at: https://cwcb.colorado.gov/2021-isf-recommendations. 
 
Background 
Colorado Parks and Wildlife (CPW) recommended that the CWCB appropriate an ISF water right 
on a reach of Cow Creek at the January 2015 ISF workshop. CPW worked on data collection 
efforts over a number of years. In addition, local stakeholders requested a delay of the 
appropriation while a study related to water supply was completed. Phase I of the study was 
completed in 2016 and Phase II was completed in 2020, and both were funded in part by CWCB 
WSRA grants (WWE, 2016 and WWE, 2020). CPW provided preliminary ISF flow rates on Cow 
Creek that were included in the final Phase II report. A water court application was filed in 
water court (Case No. 2019CW3098) by the Board of County Commissioners of Ouray County, 
Ouray County Water Users Association, Tri County Water Conservancy District and the Colorado 
River Water Conservation District for a new surface water diversion, alternative points of 
diversion, Ram’s Horn Reservoir use enlargement, appropriative rights of exchange, and storage 
of water diverted from Cow Creek in Ridgway Reservoir. Ram’s Horn Reservoir is a conditional 
25,349 AF reservoir on Cow Creek that was decreed in 1961 (Case No. CA2440). CWCB has filed 
a statement of opposition in the 2019 case due to potential impacts to ISFs on Dallas Creek and 
the Uncompahgre River above Ridgway. CWCB, CPW and the applicants are working together 
on concepts that may address biological and physical impacts and enhance multi-purpose 
benefits if the full project or aspects of the project are constructed.  
 
Recommended ISF Reach 
Cow Creek is located within Ouray County (See Vicinity Map) approximately 6 miles north and 
east from the town of Ridgway. Cow Creek originates at around 12,500 feet in elevation on the 
west side of Cimarron Ridge in the Uncompaghre Wilderness and flows northwest to the 
confluence with the Uncompaghre River at around 6,500 feet in elevation. The proposed reach 
is 7.4 miles long and extends from confluence with Lou Creek downstream to confluence with 
the Uncompahgre River. Seventy-seven percent of the land on the proposed reach is private 
land, 4% is on Bureau of Land Management lands, and 19% near the confluence with the 
Uncompahgre River is part of the Billy Creek State Wildlife Area and Ridgway State Park (See 
Land Ownership Map). CPW is interested in protecting this reach of Cow Creek to support the 
fish, wildlife, and biotic communities, which are important natural resources along Billy Creek 
State Wildlife Area (Beckett Tract). The fishery includes self-sustaining trout species and native 

https://cwcb.colorado.gov/2021-isf-recommendations
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species, including the last known remnant population of bluehead sucker residing in the Upper 
Uncompahgre River basin. Additionally, this reach provides sediment and water that help 
sustain a very popular fishery on the Uncompahgre River below Ridgway Reservoir. 
 
Natural Environment 
CWCB staff relies on the recommending entity to provide information about the natural 
environment. In addition, staff reviews information and conducts site visits for each 
recommended ISF appropriation. This information is used to provide the Board with a basis for 
determining that a natural environment exists.  
 
Cow Creek is a third order stream that runs down the west side of Cimarron Ridge in the 
northern San Juan Mountain Range. The average elevation of the watershed is 9,586 feet and 
its hydrology is snowmelt dominated. This stream is dynamic, with significant sediment 
transport, diurnal temperature, and streamflow cycles. Many sections of the reach are braided, 
especially at the confluences, with a variety of riffles, runs, pools, and slow-velocity side 
channels. The typical substrate consists of gravel and cobble, with boulders up to a foot in 
diameter. 
 
The complexity of the channel and its dynamic nature, along with the woody debris of Cow 
Creek, provides good habitat for fish and macroinvertebrates. The CPW has documented a 
diverse fish community with bluehead sucker, mottled sculpin, speckled dace, brown trout, 
rainbow trout, and cutthroat/rainbow trout hybrid. Cow Creek’s bluehead sucker population is 
the last known remnant of the population that historically inhabited the upper Uncompahgre 
River basin, and a Tier 1 Species of Greatest Conservation Need (State Wildlife Action Plan, 
2015).   
 
As the first tributary input into the Uncompahgre River below the Ridgway Reservoir, Cow Creek 
plays as important role in this reach of the Uncompahgre’s ecosystem. Cow Creek aids the 
Uncompahgre River by providing natural seasonal temperature fluctuations and transporting 
fresh gravels and cobbles to support fish and macroinvertebrate habitat. Woodling (2012) found 
a more diverse and robust macroinvertebrate community, including species that are sensitive 
to pollution, in the Uncompahgre River below the Cow Creek confluence in comparison to 
upstream from the confluence.  
  
Table 1. List of species identified in Cow Creek. 
Species Name Scientific Name Protection Status 
bluehead sucker* Catostomus discobolus State- Tier 1 Species of Greatest Conservation 

Need 
Federal- Sensitive Species 

rainbow trout Oncorhynchus mykiss None 

brown trout Salmo trutta None 

speckled dace* Rhinichthys osculus None 

mottled sculpin* Cottus bairdii None 
*Indicates native fish species.  
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ISF Quantification 
CWCB staff relies upon the biological expertise of the recommending entity to quantify the 
amount of water required to preserve the natural environment to a reasonable degree. CWCB 
staff performs a thorough review of the quantification analyses completed by the 
recommending entity to ensure consistency with accepted standards. 
 
Quantification Methodology 
CPW staff used the R2Cross methodology to develop the initial ISF recommendation. The 
R2Cross method is based on a hydraulic model and uses field data collected in a stream riffle 
(Espegren, 1996). Riffles are a stream habitat type that are most easily visualized as sections 
of the stream that would dry up first should streamflow cease. The data collected consists of a 
streamflow measurement, survey of channel geometry and features at a single transect, and 
survey of the longitudinal slope of the water surface.  
 
The field data is used to model three hydraulic parameters: average depth, average velocity, 
and percent wetted perimeter. Maintaining these hydraulic parameters at adequate levels 
across riffle habitat types also will maintain aquatic habitat in pools and runs for most life 
stages of fish and aquatic macro-invertebrates (Nehring, 1979). CPW staff interprets the model 
results to develop an initial recommendation for summer and winter flows. The summer flow 
recommendation is based on meeting 3 of 3 hydraulic criteria. The winter flow recommendation 
is based on meeting 2 of 3 hydraulic criteria. The model’s suggested accuracy range is 40% to 
250% of the streamflow measured in the field. Recommendations that fall outside of the 
accuracy range may not give an accurate estimate of the hydraulic parameters necessary to 
determine an ISF rate.  
 
The R2Cross methodology provides the biological amount of water needed for summer and 
winter periods. The recommending entity uses the R2Cross results and its biological expertise 
to develop an initial ISF recommendation. CWCB staff then evaluates water availability for the 
reach typically based on median hydrology (see the Water Availability section below for more 
details). The water availability analysis may indicate less water is available than the initial 
recommendation. In that case, the recommending entity either modifies the magnitude and/or 
duration of the recommended ISF rates if the available flows will preserve the natural 
environment to a reasonable degree, or withdraws the recommendation. 
 
Data Analysis 
R2Cross data was collected by CPW at four transects for this proposed ISF reach (Table 2). 
Results obtained at more than one transect are averaged to determine the R2Cross flow rate 
for the reach of stream. The R2Cross model results in a winter flow of 7.19 cfs, which meets 2 
of 3 criteria and is within the accuracy range of the R2Cross model. The R2Cross model results 
in a summer flow of 53.23 cfs, which meets 3 of 3 criteria and is within the accuracy range of 
the R2Cross model. R2Cross field data and model results can be found in the appendix to this 
report.  
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Table 2. Summary of R2Cross transect measurements and results for Cow Creek. 
Date, Xsec # Top Width 

(feet) 
Streamflow 
(cfs) 

Accuracy Range 
(cfs) 

Winter Rate 
(cfs) 

Summer Rate 
(cfs) 

08/07/2019, 1  56.86 90.70 36.28 - 226.75 Out of range 53.23 

09/11/2019, 1  44.71 3.50 1.40 - 8.75 7.43 Out of range 

08/06/2020, 1  51.80 5.73 2.29 - 14.33 8.63 Out of range 

08/06/2020, 2  36.04 5.97 2.39 - 14.93 5.52 Out of range 

    Mean 7.19 53.23 

 
ISF Recommendation 
The CPW recommends the following flows based on R2Cross modeling analyses, biological 
expertise, and staff’s water availability analysis:  
 
53.0 cfs from May 1 to June 30 to maintain adequate depth, velocity, and wetted perimeter in 
the early summer months when fish are active and may move throughout the reach. 
 
20.0 cfs from July 1 to July 31 to maintain adequate velocity and wetted perimeter and 
sufficient depths that allow fish to move to more stable habitat as flows begin to recede. This 
flow rate is reduced due to limited water availability. 
 
15.0 cfs from August 1 to August 15 to maintain adequate velocity and wetted perimeter and 
sufficient depths that allow fish to move to more stable habitat as flows begin to recede and 
water temperatures are high. This flow rate is reduced due to limited water availability. 
 
7.2 cfs from August 16 through August 28 to maintain adequate velocity and wetted perimeter 
supporting available habitat for fish in the late summer period when temperatures are high. 
 
5.9 cfs from August 29 through September 19 to maintain sufficient wetted perimeter to provide 
habitat for fish during the late irrigation season. Larger-bodied fish may be limited to pools and 
deeper glides during this time period and flow conditions supporting the desired thermal regime 
may not be met when ambient air temperatures are high. This rate was reduced based on 
results from the point flow model (please see the water availability section for more 
information). 
 
7.2 cfs from September 20 through March 31 to maintain adequate velocity and wetted 
perimeter supporting available habitat for fish in pools and deep glides over the overwintering 
period. 
 
20.0 cfs from April 1 through April 30 to maintain adequate velocity and wetted perimeter and 
sufficient depths to allow fish to move as spring runoff approaches. This flow rate is reduced 
due to limited water availability. 
 
Water Availability 
CWCB staff conducts hydrologic analyses for each recommended ISF appropriation to provide 
the Board with a basis for making the determination that water is available.  
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Methodology 
Each recommended ISF reach has a unique flow regime that depends on variables such as the 
timing, magnitude, and location of water inputs (such as rain, snow, and snowmelt) and water 
losses (such as diversions, reservoirs, evaporation and transpiration, groundwater recharge, 
etc). Although extensive and time-consuming investigations of all variables may be possible, 
staff takes a pragmatic and cost-effective approach to analyzing water availability. This 
approach focuses on streamflows and the influence of flow alterations, such as diversions, to 
understand how much water is physically available in the recommended reach.  
 
Staff’s hydrologic analysis is data-driven, meaning that staff gathers and evaluates the best 
available data and uses the best available analysis method for that data. Whenever possible, 
long-term stream gage data (period of record 20 or more years) will be used to evaluate 
streamflow. Other streamflow information such as short-term gages, temporary gages, spot 
streamflow measurements, diversion records, and StreamStats will be used when long-term 
gage data is not available. StreamStats, a statistical hydrologic program, uses regression 
equations developed by the USGS (Capesius and Stephens, 2009) to estimate mean flows for 
each month based on drainage basin area and average drainage basin precipitation. Diversion 
records will also be used to evaluate the effect of surface water diversions when necessary. 
Interviews with water commissioners, landowners, and ditch or reservoir operators can provide 
additional information. A range of analytical techniques may be employed to extend gage 
records, estimate streamflow in ungaged locations, and estimate the effects of diversions. The 
goal is to obtain the most detailed and reliable estimate of hydrology using the most efficient 
analysis technique.  
 
The final product of the hydrologic analysis used to determine water availability is a 
hydrograph, which shows streamflow and the proposed ISF rate over the course of one year. 
The hydrograph will show median daily values when daily data is available; otherwise, it will 
present mean-monthly streamflow values. Staff will calculate 95% confidence intervals for the 
median streamflow if there is sufficient data. Statistically, there is 95% confidence that the 
true value of the median streamflow is located within the confidence interval. 
 
Basin Characteristics  
The drainage basin of the proposed ISF on Cow Creek is 108 square miles, with an average 
elevation of 9,586 feet and average annual precipitation of 27.34 inches (See the Hydrologic 
Features Map). Hydrology in the basin is primarily based on snow-melt runoff, with relatively 
high peak flows compared to baseflows. This system can experience large daily changes in 
streamflow. Diurnal changes can be as much as 100 to 300 cfs during runoff, but generally 
reduce in size as streamflow decreases to baseflows and can be non-existent during some times.  
 
There are substantial water uses in the basin tributary to the proposed ISF, including 275 cfs in 
decreed absolute surface water diversions, 261 AF in storage, and numerous springs and other 
small water rights. Three water rights divert water from Cow Creek and are used primarily to 
irrigate lands that are tributary to the Uncompahgre River above Ridgway Reservoir (Sneva 
Ditch, Alkali Ditch D No 80, and Alkali No 2 Ditch). These water rights are decreed for 
approximately 112 cfs and with the exception of a few smaller fields, return flows from these 
ditches do not accrue to Cow Creek. In addition, the Cimarron Feeder Garden Ditch imports 
water from the Cimarron Basin for use on irrigated lands in the Oak Creek and Nate Creek 
drainage basins. These imports are typically a maximum of 30-40 cfs and average 2,800 AF per 
year (1995 to 2020). There are five structures in the proposed ISF reach that divert more than 
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1 cfs and have diversion records; these divert a decreed total of up to 33.6 cfs (Table 3). Due 
to surface water diversions and transbasin imports, hydrology in this drainage basin does not 
represent natural flow conditions. 
 
Table 3. Diversion structures located within the proposed ISF reach on Cow Creek. These 
structure are active surface water rights with diversion records and more than 1 cfs in 
decreed water rights. The structures are listed in order from bottom to top of the reach.  

WDID Structure Name 
Decreed Flow 
Rate, cfs 

Appropriation Dates Location 

6800523 Chaffee Ditich 4.934 1881 Between Burro Creek & gage 

6800601 Hayes Teague Ditch 3.667 1882 & 1883 Between Burro Creek & gage 

6800565 East Side Ditch 7. 0 1884 & 1887 Between Martin & Deer Creek 

6800729 Shortline D  Ditch 14.0  1883, 1886, 1889 Between Martin & Deer Creek 

6800624 Jolly Ditch 4.0 1882, 1884, 1887 Between Lou & Martin Creek 

 Total Diversions 33.6   

 
The diversion structures located within the proposed reach typically do not sweep the stream. 
The only diversion known to sweep the stream is the Sneva Ditch, which is located upstream 
from the proposed ISF reach (Division Engineer Bob Hurford, personal communication 
11/18/2020).  
 
Available Data and Analysis 
Gage Analysis 
DWR maintains the Cow Creek near Ridgway Reservoir gage (COWCRKCO) which is located 
approximately one mile upstream from the proposed lower terminus. This gage has operated 
year round from 2008 to present. The drainage basin of the Cow Creek gage has similar 
characteristics to the lower terminus; the drainage basin is 108 square miles, with an average 
elevation of 9,596 feet and average annual precipitation of 27.36 inches. In addition, the USGS 
operated the Cow Creek near Ridgway, CO gage (USGS 09147100) from 1955 to 1973. This gage 
was located approximately 3.9 miles upstream from the proposed upper terminus.  The USGS 
gage is not used in further analysis because it is located upstream from the proposed reach.  
 
The Cow Creek gage has 12 to 13 years of record depending on the date being reviewed. Staff 
examined a nearby gage to evaluate how this period of time compared to a longer period of 
record. The Uncompahgre River near Ridgway gage (USGS 09146200 or DWR UNCRIDCO) is 
located approximately 4.1 miles south from the Cow Creek gage and has records from 1985 to 
present. The average annual flow between 2008 and 2020 at the Uncompahgre gage was slightly 
less than the long term average. According to this analysis, that time period includes both high 
water years (2008, 2011, and 2019) and low water years (2012, 2018, and 2020). Based on this 
assessment, the Cow Creek gage record from 2008 to 2020 appears to be representative of long 
term conditions.  
 
No adjustments were made between the Cow Creek gage record and the lower terminus due to 
the small difference in drainage basin characteristics. Median streamflow was calculated using 
data between 4/1/2008 and 10/31/2020, but 95% confidence intervals for median streamflow 
were not calculated. The Cow Creek gage shows that water is available for the proposed 
appropriation at all times.  
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Point Flow Model 
The proposed reach of Cow Creek is fairly complex due to the number of mainstem diversion 
structures and return flows from adjacent irrigated lands. The availability of diversion records, 
previous modeling efforts, and the existence of the Cow Creek gage at the bottom of the reach 
made it possible for staff to develop a point flow model to better understand streamflow 
throughout the reach. This model used monthly average system efficiencies from the Gunnison 
StateCU and StateMod models to estimate return flows from irrigated lands. Return flows were 
lagged using the same west slope delay tables applied in the Gunnison Statemod model. The 
model simulates streamflow from 2008 to 2019 based on the availability of diversion records at 
the time of analysis. Streamflow was modeled at each mainstem diversion and a number of 
tributary confluences. Additional information about the model is provided in the appendix. The 
results of this analysis showed that on a median basis, water is available at all times and all 
modeled locations. The only exception was 3 to 7 days that were below 7.2 cfs in August or 
September at four locations. The final recommended ISF flow rate was reduced from 7.2 cfs to 
5.9 cfs from August 29th to September 19th to address these locations. 
 

 
Graph showing point flow model results at times when estimated streamflow at various 
locations was less than 7.2 cfs in August and September. 
 
CWCB Measurements 
CWCB staff made one streamflow measurement on the proposed reach of Cow Creek as 
summarized in Table 4. This measurement was made early in the investigation process and was 
located approximately 3.8 miles upstream from the final proposed ISF reach.  Staff also visited 
the site on 7/16/2019, but streamflow was too high to safely make a wading streamflow 
measurement. 
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Table 4. Summary of Streamflow Measurement Visits and Results for Cow Creek. 
Visit Date Flow (cfs) Collector 

05/20/2015 96.99 CWCB 
 
Water Availability Summary 
The hydrograph (See Complete Hydrograph) shows median streamflow based on the Cow Creek 
gage between 2008 and 2020, and the proposed ISF flow rates. The proposed ISF flow rates are 
less than median streamflow at the gage at all times. Two additional hydrographs show the 
median streamflow based on the Cow Creek gage and median streamflow based on estimates 
from the point flow model at various locations. This analysis of streamflow throughout the reach 
indicates that 7.2 cfs, which meets two of three hydraulic criteria, may be available less than 
50% of the time for 3-7 days in August and September at certain locations. The ISF rate was 
reduced to 5.9 cfs from August 28 to September 20 to address this. Staff has concluded that 
water is available for proposed ISF appropriation. 
 
Material Injury 
Because the proposed ISF on Cow Creek is a new junior water right, the ISF can exist without 
material injury to other water rights. Under the provisions of section 37-92-102(3)(b), C.R.S. 
(2020), the CWCB will recognize any uses or exchanges of water in existence on the date this 
ISF water right is appropriated. 
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streamflow statistics in Colorado, Scientific Investigations Report 2009-5136.  
 
Espegren, G.D., 1996, Development of Instream Flow Recommendations in Colorado Using 
R2CROSS, Colorado Water Conservation Board. 
 
Nehring, B.R., 1979, Evaluation of Instream Flow Methods and Determination of Water Quantity 
Needs for Streams in the State of Colorado, Colorado Division of Wildlife. 
 
Woodling, J., 2012, Uncompahgre River Water Quality Report. Written on behalf of the 
Uncompahgre Watershed Partnership.  
 
Wright Water Engineers, Inc., 2016, Upper Uncompahgre Basin Water Supply Protection and 
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Metadata Descriptions 
The UTM locations for the upstream and downstream termini were derived from CWCB GIS 
using the National Hydrography Dataset (NHD).  
 
Projected Coordinate System:  NAD 1983 UTM Zone 13N.  

https://cpw.state.co.us/Documents/WildlifeSpecies/SWAP/CO_SWAP_FULLVERSION.pdf
https://cpw.state.co.us/Documents/WildlifeSpecies/SWAP/CO_SWAP_FULLVERSION.pdf
https://dnrweblink.state.co.us/cwcbsearch/0/edoc/203536/Gunnison%20-%20OurayCounty-UpperUncompaghreBasinWaterSupply_FinalReport.pdf?searchid=163583a9-14cb-4fb0-b54b-af4992f129a7
https://dnrweblink.state.co.us/cwcbsearch/0/edoc/203536/Gunnison%20-%20OurayCounty-UpperUncompaghreBasinWaterSupply_FinalReport.pdf?searchid=163583a9-14cb-4fb0-b54b-af4992f129a7
https://dnrweblink.state.co.us/cwcbsearch/0/edoc/212807/Gunnison%20-%20OurayCnty_UpperUncompStrmMgmt_Final%20Deliverable.pdf?searchid=163583a9-14cb-4fb0-b54b-af4992f129a7
https://dnrweblink.state.co.us/cwcbsearch/0/edoc/212807/Gunnison%20-%20OurayCnty_UpperUncompStrmMgmt_Final%20Deliverable.pdf?searchid=163583a9-14cb-4fb0-b54b-af4992f129a7
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