
Stream:  Little Cottonwood Creek 

Executive Summary 
Water Division: 6 
Water District: 44 
CDOW#: 21185 

CWCB ID#: 06/06/A-012 

Segment: Headwaters to Freeman Reservoir 
Upper Terminus: Headwaters 
Latitude: 40d46'34.85"N  Longitude: 107d24'11.73"W    
UTM North: 4516708.793  UTM East:  297191.841  
NE1/4, SW1/4, Sctn32, T10N, R89W, 6th pm 
2167 ft, E of the W Section Line, 1397 ft, N of the S Section Line 
 
Lower Terminus: 200 Feet Upstream of Freeman Reservoir 
Latitude: 40d45'55.02"N  Longitude: 107d25'19.2"W   
UTM North: 4515523.965 UTM East:  295576.225  
NE1/4, SW1/4, Sctn6, T9N, R89W, 6th PM 
1638 ft, E of the W Section, 2715 ft, N of the S Section Line 
Counties: Moffat 
Length: 1.45 miles 
USGS Quad(s): Freeman Reservoir 
ISF Appropriation:   0.70 cfs (05/01 – 07/31) 
   0.35 cfs (08/01 – 12/14) 

0.20 cfs (12/15 – 04/30) 
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Little Cottonwood Creek

 
Summary 
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 Board.  It is staff’s opinion 
that the information contained in this report is sufficient to support the findings required in Rule 
5 i.    
 
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 Colorado Division of Wildlife (CDOW) recommended this segment of Little 
Cottonwood Creek to the CWCB for inclusion into the Instream Flow Program.  Little 
Cottonwood 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.   
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The CDOW is forwarding this stream flow recommendation to the CWCB to meet the State of 
Colorado’s policy “… that the wildlife and their environment are to be protected, preserved, 
enhanced, and managed for the use, benefit, and enjoyment of the people of this state and its 
visitors … and that, to carry out such program and policy, there shall be a continuous operation 
of planning, acquisition, and development of wildlife habitats and facilities for wildlife-related 
opportunities”  C.R.S. 33-1-101 (1).  The CDOW Strategic Plan states “Healthy aquatic 
environments are essential to maintain healthy and viable fisheries, and critical for self-
sustaining populations. The Division desires to protect and enhance the quality and quantity of 
aquatic habitats.” 
 
Little Cottonwood Creek is approximately 10.5 miles long.  It begins on the southeast side of 
Black Mountain at an elevation of approximately 9800 feet and terminates at the confluence with 
Fortification Creek at an elevation of approximately 6500 feet.  Of the 1.7 mile segment 
addressed by this report, 100% of the segment, or 1.7 miles, is located on public lands.  Little 
Cottonwood Creek is located within Moffat County.  The total drainage area of Little 
Cottonwood Creek is approximately 9.0 square miles.  The Little Cottonwood Creek generally 
flows in a westerly direction.   
 
The subject of this report is a segment of the Little Cottonwood Creek beginning at its 
headwaters and extending downstream to Freeman Reservoir.  The proposed segment is located 
northeast of the Town of Craig.  The staff has received one recommendation for this segment 
from the CDOW.  The recommendation for this segment is discussed below.  
 

Instream Flow Recommendation(s) 
The CDOW has recommended 0.7 cfs year-round, based on their data collection efforts (see 
Table 1 and Appendix A).  The modeling results from this survey effort are within the 
confidence interval produced by the R2CROSS model.   

Land Status Review 
Land Ownership  

Upper Terminus 
 

Lower Terminus 
Total Length 

(miles) % Private % Public 
Headwaters Freeman Reservoir 1.45 0%  100% 

 
100% of the public lands are owned by the USFS.      

Biological and Field Survey Data  
As reported in the letter from CDOW to the CWCB “The DOW, in October of 1997, collected 
stream cross section information, natural environment data, and other data needed to quantify the 
instream flow needs for this reach of Little Cottonwood Creek.  Little Cottonwood Creek is 
classified as a minor stream (between 4 to 9 feet wide) and fishery surveys indicate the stream 
environment of Little Cottonwood Creek supports Colorado River cutthroat trout (Salmo clarki 
pleuriticus). 
 
Colorado River cutthroat trout have been identified by the DOW and several other state and 
federal agencies as “species of greatest conservation need”.  DOW is involved in developing 
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Conservation and Management Plans for these species.  The intention of these plans is to 
increase populations and distributions of identified species, thereby assisting in the long-term 
persistence of each species.  The success of such plans could potentially curtail the need for 
federal listing of these species under the Endangered Species Act (ESA).  These species are not 
currently federally listed” (See CDOW Fish Survey in Appendix B).  

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 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 this segment of stream, 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 (October 1997), 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 10/16/1997 0.48 1.2 – 0.2 2.0(1) 1.6(1)

DOW 10/16/1997 1.20 3.0 – 0.5 ? 0.7 
DOW = Division of Wildlife    
(1) Predicted flow outside of the accuracy range of Manning’s Equation. ? = Criteria never met in R2CROSS Staging Table.

  

 
Biologic Flow Recommendation  
Both summer flow recommendations, which met 3 of 3 criteria and were outside the accuracy 
range of the R2CROSS model (See Table 1).  The winter flow recommendation, which met 2 of 
3 criteria and is within the accuracy range of the R2CROSS model range is 0.7 cfs (See Table 1).  
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Hydrologic Data 
After receiving the cooperating agency’s biologic recommendation, the CWCB staff conducted 
an evaluation of the stream hydrology to determine if water was physically available for an 
instream flow appropriation.  Because there are no existing stream gages on Little Cottonwood 
Creek the next best approach is to look at the flow records of nearby streams with stream gage 
records.  In this case Granite Creek (USGS Gage 9238770) and Middle Fork Fish Creek (USGS 
Gage 9238750) were the closest gaged streams with similar watershed aspects, drainage areas, 
and elevation.  These creeks have drainage areas of 1.37 square miles and 2.82 square miles, 
respectively, and 12 years of stream gage record each, from 1984-1995.  The hydrograph below 
was derived by apportioning the averaged stream flow from these basins, using a drainage area 
ratio.  The total drainage area of Little Cottonwood Creek is approximately 1.42 square miles.  
 
Based on this analysis, the hydrograph shows that the summer flow recommendation of 0.7 cfs is 
available only from May 1 to July 31. Table 2 below displays the estimated average monthly 
stream flow in Little Cottonwood Creek.    
  

 Table 2: Estimated Stream Flow for Little Cottonwood Creek 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

CFS 0.22 0.21 0.24 0.37 5.86 23.03 2.04 0.47 0.34 0.36 0.40 0.31 
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Table 2 shows that the year round flow recommendation of 0.7 cfs is available at least 50% of 
the time for the month of May 1st through July 31st.  The winter flow recommendation of 0.7 cfs 
is not available at least 50% of the time from August 1st through April 30th.  Based on water 
availability, the winter flow recommendation was further reduced to 0.35 cfs for the time period 
of August 1st through December 14th and 0.2 cfs December 15th through April 30th. 
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Precipitation Data 
Staff reviewed a local precipitation data set from one site located around the Granite Creek and 
Middle Fork Fish Creek Drainages (See Precipitation Data in Appendix C).  Table 3 shows the 
water year and the percent of average precipitation recorded at each site.  It is staff’s opinion that 
the 12 years of stream-flow data analyzed is representative of average water-years.  
 
Table 3:  Precipitation Data as a percentage of Average 

Year 

Elevation = 7890 
Lat 40 09 
Long 106 54 
Yampa 59265 

1984 93.6% 
1985 108.7% 
1986 89.6% 
1987 74.0% 
1988 101.8% 
1989 102.4% 
1991 110.3% 
1992 92.4% 
1993 92.0% 
1994 No data 
1995 No data 

Average  96.1% 
 

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.  Records indicate there are no 
intervening surface water diversions located within this reach of Little Cottonwood Creek. 
According to the DEO, there is usually sufficient water available within this stream reach to 
satisfy the recommended instream flow amount.  Based on this analysis, staff has determined that 
water is available for appropriation on Little Cottonwood Creek, from the headwaters to Freeman 
Reservoir, to preserve the natural environment to a reasonable degree without limiting or 
foreclosing the exercise of valid existing water rights. 
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 CWCB Staff’s Instream Flow Recommendation 
Based on the CDOW recommendation, staff recommends the Board form its intent to appropriate 
on the following stream reach: 
 

Segment: Headwaters to Freeman Reservoir 
Upper Terminus: Headwaters 
Latitude: 40d46'34.85"N  Longitude: 107d24'11.73"W    
UTM North: 4516708.793  UTM East:  297191.841  
NE1/4, SW1/4, Sctn32, T10N, R89W, 6th pm 
2167 ft, E of the W Section Line, 1397 ft, N of the S Section Line 
 
Lower Terminus: 200 Feet Upstream of Freeman Reservoir 
Latitude: 40d45'55.02"N  Longitude: 107d25'19.2"W   
UTM North: 4515523.965 UTM East:  295576.225  
NE1/4, SW1/4, Sctn6, T9N, R89W, 6th PM 
1638 ft, E of the W Section, 2715 ft, N of the S Section Line 
Counties: Moffat 
Length: 1.45 miles 
USGS Quad(s): Freeman Reservoir 
ISF Appropriation:   0.70 cfs (05/01 – 07/31) 
   0.35 cfs (08/01 – 12/14) 

0.20 cfs (12/15 – 04/30) 
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WD ID WRNAME STRTYPE WRSTRNO WRSTRNAME CTY Q10 Q40 Q160 SEC TS RNG PM USETYPE DCRAMT DCRUNITS ADJTYPE ADJDATE PADJDATE APRODATE ORDNO ADMINNO PRIORNO CANO SEQNO PLANS ALTERID COMMENT

44 856 ALISPAW SPG 4 47 LITTLE COTTONWOOD CK 41 NW SW 12 9 N 90 W S 9 0.017 C S,C 26664 26298 10502 0 44559.28763 W0331-72 1 0

44 856 ALISPAW SPG 4 47 LITTLE COTTONWOOD CK 41 NW SW 12 9 N 90 W S 9 0.017 C S,C,AB 26664 26298 10502 0 44559.28763 W0331-72 2 0 ABANDONED 10/14/1980
44 542 BAKER COTTONWOOD D 1 47 LITTLE COTTONWOOD CK 41 NE NE 20 9 N 90 W S 189 2.2 C S 12868 12570 842 0 30831.19103 195 CA0692 1 0
44 542 BAKER COTTONWOOD D 1 47 LITTLE COTTONWOOD CK 41 NE NE 20 9 N 90 W S 189 1.3 C S,C 12868 12570 842 0 30831.19103 195 CA0692 2 0
44 542 BAKER COTTONWOOD D 1 47 LITTLE COTTONWOOD CK 41 NE NE 20 9 N 90 W S 189 2.2 C S,TF 12868 12570 842 0 30831.19103 195 W0577 3 4400650
44 542 BAKER COTTONWOOD D 1 47 LITTLE COTTONWOOD CK 41 NE NE 20 9 N 90 W S 189 1.3 C S,C,AB 12868 12570 842 0 30831.19103 195 84CW0071 4 0 ABANDONED 1.3 CFS (84CW71)
44 542 BAKER COTTONWOOD D 1 47 LITTLE COTTONWOOD CK 41 NE NE 20 9 N 90 W S 189 2 C S 26449 22160 14001 0 40421.32262 12 CA2259 5 0
44 542 BAKER COTTONWOOD D 1 47 LITTLE COTTONWOOD CK 41 NE NE 20 9 N 90 W S 189 3 C S,C 26449 22160 14001 0 40421.32262 0 CA2259 6 0 DILIGENCE 86CW93, 93CW34
44 542 BAKER COTTONWOOD D 1 47 LITTLE COTTONWOOD CK 41 NE NE 20 9 N 90 W S 189 3 C S,C,AB 26449 22160 14001 0 40421.32262 0 93CW0034 7 0 ABAND 3.0 CFS 4/6/2000

44 1390 BAYSINGER SPRING NO 2 4 47 LITTLE COTTONWOOD CK 41 NW NW 28 9 N 90 W S 19 0.045 C S 33969 33603 32888 0 51864.51149 92CW0020 1 0

44 998 DRY COTTONWOOD DITCH 1 47 LITTLE COTTONWOOD CK 41 SW SW 1 9 N 90 W S 1 2.33 C S 4242 4183 -2829 0 22444.15432 NONE 1 0

44 998 DRY COTTONWOOD DITCH 1 47 LITTLE COTTONWOOD CK 41 SW SW 1 9 N 90 W S 1 6.67 C S 26449 22160 19998 0 40421.38259 28 CA2259 2 0
44 1998 DRY COTTONWOOD DITCH 2 1 47 LITTLE COTTONWOOD CK 41 NE NE 3 8 N 90 W S 1 2.33 C S,AP 4242 4183 -2829 0 22444.15432 NONE 1 4400998 ACTUALLY A SECOND PT OF DIV RATHER THEN AP, BUT CODED AP.
44 1998 DRY COTTONWOOD DITCH 2 1 47 LITTLE COTTONWOOD CK 41 NE NE 3 8 N 90 W S 1 6.67 C S,AP 26449 22160 19998 0 40421.38259 28 CA2259 2 4400998 ACTUALLY A SECOND PT OF DIV RATHER THEN AP, BUT CODED AP.

44 3687 DRY COTTONWOOD RES 3 47 LITTLE COTTONWOOD CK 41 SW SE 11 9 N 90 W S 1 53.33 A S 4242 4183 -2009 0 22444.16252 NONE CA0012 1 0

44 3738 FREEMAN RESERVOIR 3 47 LITTLE COTTONWOOD CK 41 NW SW 6 9 N 89 W S 56 137.09 A S 26449 22160 23298 0 41559 48 CA2259 1 0

44 2076 GRANDMAW WYATTS SPG 4 47 LITTLE COTTONWOOD CK 41 SW NW 11 9 N 90 W S 891 0.022 C S 29220 28855 1948 0 47116.20209 79CW0114 1 0
44 817 JOHNSON & WYATT ENL D 1 47 LITTLE COTTONWOOD CK 41 NE NE 11 9 N 90 W S 1 0.06 C S,CA 13634 13064 2385 0 31325.20646 120A 79CW0113 3 0
44 817 JOHNSON & WYATT ENL D 1 47 LITTLE COTTONWOOD CK 41 NE NE 11 9 N 90 W S 1 1.25 C S 13634 13064 2385 0 31325.20646 120A CA0692 1 0
44 817 JOHNSON & WYATT ENL D 1 47 LITTLE COTTONWOOD CK 41 NE NE 11 9 N 90 W S 1 0.67 C S,C 13634 13064 2385 0 31325.20646 120A CA0692 2 0

44 4380 LITTLE BUCK RES 3 47 LITTLE COTTONWOOD CK 41 NW SE 9 9 N 90 W S X 250 A S,C 29951 29586 29859 0 48120 81CW0272 1 0 DILIGENCE 86CW17

44 4380 LITTLE BUCK RES 3 47 LITTLE COTTONWOOD CK 41 NW SE 9 9 N 90 W S X 250 A S,C,AB 29951 29586 29859 0 48120 81CW0272 2 0 DILIGENCE 86CW17. ABANDONED 250 AF ON 4/6/90
44 3696 LITTLE COTTONWOOD CK RES 3 47 LITTLE COTTONWOOD CK 41 NE SE 9 9 N 90 W S 1 433.63 A S,C 13634 13064 3483 0 31325.21744 120H CA0692 2 0
44 3696 LITTLE COTTONWOOD CK RES 3 47 LITTLE COTTONWOOD CK 41 NE SE 9 9 N 90 W S 1 433.63 A S,C,AB 13634 13064 3483 0 31325.21744 120H 84CW0071 3 0 84CW71 ABANDONED 433.63 AF
44 3696 LITTLE COTTONWOOD CK RES 3 47 LITTLE COTTONWOOD CK 41 NE SE 9 9 N 90 W S 1 49.38 A S 13634 13064 3483 0 31325.21744 120H CA0692 1 0
44 697 MCDONALD & HALL D 1 47 LITTLE COTTONWOOD CK 41 SE NE 20 9 N 90 W S 1 0.58 C S 13634 13064 2817 0 31325.21078 120C CA0692 1 0
44 697 MCDONALD & HALL D 1 47 LITTLE COTTONWOOD CK 41 SE NE 20 9 N 90 W S 1 0.5 C S,C 13634 13064 2817 0 31325.21078 120C CA0692 4 0
44 697 MCDONALD & HALL D 1 47 LITTLE COTTONWOOD CK 41 SE NE 20 9 N 90 W S 1 0.5 C S,CA 13634 13064 2817 0 31325.21078 120C W0477 6 0
44 697 MCDONALD & HALL D 1 47 LITTLE COTTONWOOD CK 41 SE NE 20 9 N 90 W S 19 1.5 C S 27029 26664 26789 0 45050 W0476-73 3 0

44 698 MCDONALD DITCH 1 47 LITTLE COTTONWOOD CK 41 SW NE 9 9 N 90 W S 1 1.25 C S 13634 13064 2687 0 31325.20948 120B CA0692 1 0

44 698 MCDONALD DITCH 1 47 LITTLE COTTONWOOD CK 41 SW NE 9 9 N 90 W S 1 0.25 C S,AB 13634 13064 2687 0 31325.20948 120B 84CW0071 3 0 ABANDONED .25CFS 84CW71

44 698 MCDONALD DITCH 1 47 LITTLE COTTONWOOD CK 41 SW NE 9 9 N 90 W S 19 5.6 C S 22160 18034 21058 0 39319 85 CA1278 2 0

44 698 MCDONALD DITCH 1 47 LITTLE COTTONWOOD CK 41 SW NE 9 9 N 90 W S 1 5.6 C S,C 22160 18034 21058 0 39319 85 CA1278 4 0

44 698 MCDONALD DITCH 1 47 LITTLE COTTONWOOD CK 41 SW NE 9 9 N 90 W S 1 5.6 C S,CA 22160 18034 21058 0 39319 85 CA1278 5 0

44 3394 VISINTAINER RES  73 3 47 LITTLE COTTONWOOD CK 41 NE SW 9 9 N 90 W S 9 1 A S 30316 29951 21388 0 48212.39649 82CW0236 1 0

44 3395 VISINTAINER RES  74 3 47 LITTLE COTTONWOOD CK 41 SE SW 9 9 N 90 W S 9 1 A S 30316 29951 17351 0 48212.35612 82CW0236 1 0
44 3396 VISINTAINER RES  75 3 47 LITTLE COTTONWOOD CK 41 NE SE 9 9 N 90 W S 9 1 A S 30316 29951 20301 0 48212.38562 82CW0236 1 0
44 3397 VISINTAINER RES  76 3 47 LITTLE COTTONWOOD CK 41 NE SE 9 9 N 90 W S 9 1.5 A S 30316 29951 18851 0 48212.37112 82CW0236 1 0

44 3398 VISINTAINER RES  77 3 47 LITTLE COTTONWOOD CK 41 NE NW 10 9 N 90 W S 9 3 A S 30316 29951 14449 0 48212.3271 82CW0236 1 0

44 3399 VISINTAINER RES  78A 3 47 LITTLE COTTONWOOD CK 41 SE NW 10 9 N 90 W S 9 3 A S 30316 29951 14842 0 48212.33103 82CW0236 1 0

44 3400 VISINTAINER RES  78B 3 47 LITTLE COTTONWOOD CK 41 SW SW 10 9 N 90 W S 9 1 A S 30316 29951 21804 0 48212.40065 82CW0236 1 0

44 3401 VISINTAINER RES  79 3 47 LITTLE COTTONWOOD CK 41 NW NE 15 9 N 90 W S 9 2 A S 30316 29951 14882 0 48212.33143 82CW0236 1 0

44 3402 VISINTAINER RES  80 3 47 LITTLE COTTONWOOD CK 41 SW NW 15 9 N 90 W S 9 1 A S 30316 29951 21050 0 48212.39311 82CW0236 1 0

44 3403 VISINTAINER RES  81 3 47 LITTLE COTTONWOOD CK 41 SW NE 15 9 N 90 W S 9 1 A S 30316 29951 23944 0 48212.42205 82CW0236 1 0
44 3404 VISINTAINER RES  82 3 47 LITTLE COTTONWOOD CK 41 NE SE 15 9 N 90 W S 9 1 A S 30316 29951 17411 0 48212.35672 82CW0236 1 0

44 3405 VISINTAINER RES  83 3 47 LITTLE COTTONWOOD CK 41 NE SW 15 9 N 90 W S 9 5 A S 30316 29951 13029 0 48212.3129 82CW0236 1 0

44 3379 VISINTAINER RES  94 3 47 LITTLE COTTONWOOD CK 41 NE SW 26 9 N 90 W S 9 1 A S 30316 29951 20318 0 48212.38579 82CW0237 1 0

44 3380 VISINTAINER RES  95 3 47 LITTLE COTTONWOOD CK 41 NE NW 26 9 N 90 W S 9 1 A S 30316 29951 21082 0 48212.39343 82CW0237 1 0
44 3381 VISINTAINER RES  96 3 47 LITTLE COTTONWOOD CK 41 NE SE 26 9 N 90 W S 9 1 A S 30316 29951 18791 0 48212.37052 82CW0237 1 0
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