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 Streams~Wetlands~Water Resources 

35715 US Hwy. 40, Suite D204 ~ Evergreen, CO 80439 ~ 303.679.4820 
 

 

Memorandum 
 
Date:  November 18, 2004 
 
To:  Chris Thorne, Holland & Hart 
 
cc:  Ann Capela, Town of Minturn 
 
From:  Troy Thompson 
 
Project: Eagle River - Minturn 
 
Re:  R2CROSS Evaluation of Rehabilitated Stream Section 
 
On October 31, 2003 Ecological Resource Consultants, Inc. (ERC) submitted results of our 
R2CROSS instream flow evaluation to Holland & Hart and the Town of Minturn. The 
analysis was based on conditions in the Eagle River through Minturn immediately 
following the 2003 stream restoration work.  
 
Holland & Hart requested that ERC conduct additional R2CROSS evaluations based on 
conditions observed in 2004 to supplement data obtained in 2003. This memo describes 
work completed, evaluation techniques and reports the findings from this 2004 work and 
compares results with those obtained in 2003. 
 
Background 
During the summer and fall of 2003, the Town of Minturn completed channel work on the 
rehabilitation of a 0.8 mile stretch of the Eagle River through Town. The work included 
narrowing the channel and creating natural riffle/pool/glide sequences necessary for good 
trout habitat and overall stream and riparian health. 
 
The restoration work was undertaken to restore the natural form and function or the stream 
system. Railroad construction along the east bank of the river, development within the 
Town and upstream watershed, changes to the natural hydrologic sequence and upstream 
mining activities all adversely affected the river. The stream channel itself through Town 
had become channelized (straightened), widened and lost its natural riffle/pool bedform. 
Land adjacent to the channel had limited native riparian vegetation and high erosion 
potential. The restoration work was funded in large part by a Natural Resource Damage 
Fund grant to restore the impacted natural resource. The project remeandered the channel, 
reshaped the cross section to its natural width and added riffle/pool sequences bringing the 
stream back to a natural state. Extensive vegetation was also planted on the newly created 
flood terraces. Similar work is being proposed by the Town of Minturn on both upstream 
and downstream sections. 
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Current legal minimum instream flow rights are for 20 cfs during the low flow season and 
50 cfs during high flows. Conversations with the Colorado Division of Wildlife (DOW) 
indicate that R2CROSS calculations were conducted by the DOW on a section of the Eagle 
River between Cross Creek and Dowd Junction in 1977. Based on the R2CROSS criteria, 
results indicated required minimum instream flows for aquatic habitat should be 
approximately 100 cfs and 290 cfs for the low and high flow periods, respectively 
(Skinner, 2002). The Town is interested in determining whether the existing instream flow 
water rights are adequate or if additional flows are needed to preserve to a reasonable 
degree the natural environment restored as part of the restoration work. 
 
Basic Approach 
The CWCB’s R2CROSS methodology is a habitat-retention model that uses field data and 
hydraulic modeling to establish minimum instream flow requirements (Espergren, 1998). 
The method uses data and calculations collected at a single stream riffle section to quantify 
minimum aquatic flow needs. Espegren presents details of the R2CROSS modeling 
procedure and interpretation of results in the Evaluation of the Standards and Methods 
Used for Quantifying Instream Flows in Colorado (Espegren, 1998). 
 
The R2CROSS methodology is sensitive to the physical conditions of the selected cross 
section including parameters such as bankfull width, longitudinal channel slope and cross 
sectional geometry. In order to quantify this sensitivity and obtain results that are 
representative of the multiple riffle sequences that now exist on the restored river section 
through the Town, ERC performed the procedure on four (4) separate riffle sections 
instead of a single section. The four sections used for the 2004 analysis are the same 
sections that were evaluated by ERC in 2003. 
 
The four riffle sections evaluated by ERC for the R2CROSS study are Riffles 11, 9, 7 and 
5 of the Eagle River Restoration Plan (ERC, 2003). These particular riffles were selected 
as they were judged to exhibit a range of physical conditions including different widths, 
slopes and geometries. Basic geometric data for all 11 created riffles as surveyed in 2003 
and 2004 is presented below. 
 

Table 1 – Surveyed Channel Geometries, 2003 and 2004 
Eagle River Restoration Project 

As-Build Data for 2003 Instream Construction Work 
        

  Station   Elevation     
Structure Start End Length Start End Slope Pool Depth 
Riffle 11 41+25 39+75 150 62.2 59.5 1.8% 5.5 
Riffle 10 38+60 37+00 160 60.3 56.3 2.5% 3.5 
Riffle 9 33+95 33+00 95 55.5 52.1 3.6% 3.5 
Riffle 8 31+25 30+00 125 51.5 49.0 2.0% 4.0 
Riffle 7 22+70 21+20 150 40.0 36.8 2.1% 6.0 
Riffle 6 19+85 18+75 110 36.4 33.4 2.7% 5.0 
Riffle 5 17+10 15+60 150 32.9 29.4 2.3% 6.0 
Riffle 4 13+80 12+30 150 28.9 26.3 1.7% 4.5 
Riffle 3 10+55 9+05 150 26.0 23.0 2.0% 5.0 
Riffle 2 7+15 5+90 125 22.4 19.1 2.6% 4.5 
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Riffle 1 4+50 3+25 125 18.7 16.4 1.8% 4.5 
Average     135     2.3% 4.7 
Minimum     95     1.7% 3.5 
Maximum     160     3.6% 6.0 

        
        

 
2004 Restoration Monitoring Survey 

        
  Station   Elevation     

Structure Start End Length Start End Slope Pool Depth 
Riffle 11 41+25 40+10 115 61.8 60.0 1.6% 4.1 
Riffle 10 38+60 36+90 170 60.6 56.7 2.3% 2.8 
Riffle 9 33+95 33+00 95 55.6 52.0 3.8% 2.1 
Riffle 8 31+25 30+05 120 51.4 48.4 2.5% 2.5 
Riffle 7 22+70 21+30 140 39.9 36.3 2.6% 3.5 
Riffle 6 19+85 18+85 100 36.2 33.4 2.8% 2.6 
Riffle 5 17+10 15+50 160 32.8 29.7 1.9% 2.8 
Riffle 4 13+80 12+60 120 29.1 26.9 1.8% 2.6 
Riffle 3 10+55 8+95 160 26.3 23.3 1.9% 2.1 
Riffle 2 7+15 5+85 130 22.6 19.9 2.1% 2.4 
Riffle 1 4+50 3+30 120 19.5 17.0 2.1% 2.7 

Average     130     2.3% 2.7 
Minimum     95     1.6% 2.1 
Maximum     170     3.8% 4.1 

 
 
Survey results shown in Table 1 above indicate that the restored portions of the channel are 
maintaining. Minor variations in these survey results are inherent from year to year as the 
survey is completed on the very irregular channel surface. Average riffle lengths and 
slopes from 2003 to 2004 are almost identical indicating that habitat variety exists. Pool 
depths have decreased from 2003 to 2004 as was expected as the pools equilibrated with 
the environment. 
 
Field Work 
On October 7, 2004 ERC resurveyed these four riffle cross sections. The resultant stream 
cross sections are illustrated on Figures 1-4 below. The figures show the cross sections as 
surveyed in both 2003 and 2004. Longitudinal slopes through the riffle sections required 
for the R2CROSS calculations were surveyed by ERC as part of developing a longitudinal 
profile for the entire restored reach and are denoted on Table 1 above. 
 
As with the profile, some amounts of shifting in the cross section from year to year is 
expected. Not only is the channel surface irregular, consisting of varying sized sands, 
gravels, cobbles and boulders, but natural sediment transport caused minor changes in the 
cross sections over time. 
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Figure 1 – Surveyed Cross Section 1 (Riffle #11) 
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Figure 2 – Surveyed Cross Section 2 (Riffle #9) 
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Figure 3 – Surveyed Cross Section 3 (Riffle #7) 
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Figure 4 – Surveyed Cross Section 4 (Riffle #5) 
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It should be noted that the downstream end of the riffle below cross section 4 has been 
impacted since last year’s survey. Several of the rocks have been moved creating a small 
drop. This work impacts slopes through this section and the resultant calculated R2CROSS 
flows values. 
 
Calculations 
Surveyed cross sectional data and riffle slopes were entered into the hydraulic computer 
model FlowMaster. This model uses Manning’s equation to determine depth, area, wetted 
perimeter, velocity and top width for a given flow rate and channel geometry. Calculated 
values were recorded for flow rates of 10 – 500 cfs. A Manning’s n value of 0.045 was 
used for the evaluation based professional experience and observation of bed conditions 
with standard publicized values. 
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The calculated bankfull width is an important parameter for R2CROSS calculations. 
Minimum recommended flow depth and percent of bankfull wetted perimeter are derived 
based on bankfull width. In order to determine bankfull conditions, FlowMaster was used 
to calculate the flow that would result in a water surface elevation reaching the points 
along the surveyed cross section that denoted bankfull flow. This was accomplished by 
inputting the elevation of the surveyed bankfull points into the model and solving for 
discharge. In the event the surveyed bankfull elevations differed from the right to the left 
bank, the lower of the two were selected. This was a conservative assumption as it resulted 
in lower recommended flows. 
 
There are three (3) calculated parameters of importance in establishing instream flows 
using the R2CROSS method. They are: average flow depth, average velocity and percent 
of bankfull wetted perimeter. Average depth is calculated by dividing the flow area by the 
top width. Average velocity is calculated by dividing the total flow by the flow area. 
Percent of bankfull wetted perimeter is taken by dividing the perimeter of the wetted 
channel at a given flow by the perimeter of the wetted channel at bankfull flow. 
 
R2CROSS methodology sets criteria for each of these three parameters based on the 
bankfull channel width. The recommended minimum instream flows for low flow (October 
1 – April 30) occurs when two of the three criteria are met. Recommended minimum 
instream flows for high flows (May 1 – September 30) is set by the flow at which all three 
criteria are met. 
 
Results of the R2CROSS modeling at each of the four cross sections are summarized 
below on Tables 2-5. 
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Table 2 – Hydraulic Modeling and R2CROSS Results 
Cross Section 1 - Constructed Riffle No. 11 

       

Flow (cfs) 
Flow Area 

(ft2) 
Top Width 

(ft) 
Avg Depth 

(ft) 
Wetted Perimeter 

(ft) 
Avg Velocity 

(ft/s) % WP 
10 6.0 26.5 0.23 26.5 1.7 43.9% 
20 9.4 28.0 0.34 28.0 2.1 46.4% 
30 12.1 29.1 0.42 29.2 2.5 48.4% 
40 14.6 30.2 0.48 30.2 2.7 50.1% 
50 16.9 31.1 0.54 31.2 3.0 51.7% 
60 19.1 31.9 0.60 32.0 3.1 53.1% 
70 21.2 32.7 0.65 32.8 3.3 54.4% 
80 23.1 33.4 0.69 33.5 3.5 55.6% 
90 25.0 34.1 0.73 34.2 3.6 56.7% 

100 26.9 34.7 0.77 34.9 3.7 57.8% 
125 31.2 36.2 0.86 36.4 4.0 60.3% 
150 35.3 37.5 0.94 37.7 4.2 62.5% 
175 39.2 38.5 1.02 38.7 4.5 64.1% 
200 42.8 39.3 1.09 39.6 4.7 65.6% 
250 49.8 40.9 1.22 41.2 5.0 68.3% 
300 56.3 42.4 1.33 42.7 5.3 70.8% 
400 68.6 45.1 1.52 45.4 5.8 75.3% 
500 80.0 47.4 1.69 47.8 6.3 79.3% 
1210 149.2 59.6 2.50 60.3 8.1 100.0%

       
Bankfull Flow Calculated to be 1210 cfs using 
FlowMaster Model    
       

Bankfull Width (ft) 55  
Two of three criteria met at 
approximately 51 cfs 

Average Depth for 
R2CROSS (ft) 0.55  

Three of three criteria met at 
approximately 96 cfs 

Percent WP for 
R2CROSS 57.4     
Average Velocity for 
R2CROSS (ft/s) 1.0     
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Table 3 – Hydraulic Modeling and R2CROSS Results 
Cross Section 2 - Constructed Riffle No. 9 

       

Flow (cfs) 
Flow Area 

(ft2) 
Top Width 

(ft) 
Avg Depth 

(ft) 
Wetted Perimeter 

(ft) 
Avg Velocity 

(ft/s) % WP 
10 3.6 12.9 0.28 12.9 2.8 22.9% 
20 6.1 16.7 0.37 16.8 3.3 29.6% 
30 8.3 19.4 0.43 19.5 3.6 34.5% 
40 10.2 21.6 0.47 21.6 3.9 38.3% 
50 12.1 23.4 0.52 23.5 4.1 41.5% 
60 13.8 25.0 0.55 25.0 4.3 44.3% 
70 15.5 26.4 0.59 26.5 4.5 46.9% 
80 17.2 27.7 0.62 27.8 4.7 49.2% 
90 18.7 28.9 0.65 29.0 4.8 51.4% 
100 20.3 30.1 0.68 30.2 4.9 53.4% 
125 23.9 32.6 0.73 32.8 5.2 58.0% 
150 27.4 34.9 0.79 35.1 5.5 62.0% 
175 30.8 36.9 0.83 37.1 5.7 65.6% 
200 34.0 38.8 0.88 39.0 5.9 68.9% 
250 39.9 41.3 0.97 41.5 6.3 73.5% 
300 44.9 42.2 1.06 42.4 6.7 75.0% 
400 54.1 43.7 1.24 43.9 7.4 77.8% 
500 62.6 45.0 1.39 45.3 8.0 80.2% 

1647 139.8 55.7 2.51 56.5 11.8 100.0%
       
Bankfull Flow Calculated to be 1,647 cfs using 
FlowMaster Model    
       

Bankfull Width (ft) 56  
Two of three criteria met at 
approximately 62 cfs 

Average Depth for 
R2CROSS (ft) 0.56  

Three of three criteria met at 
approximately 124 cfs

Percent WP for 
R2CROSS 57.9     
Average Velocity for 
R2CROSS (ft/s) 1.0     
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Table 4 – Hydraulic Modeling and R2CROSS Results 
Cross Section 3 - Constructed Riffle No. 7 

       

Flow (cfs) 
Flow Area 

(ft2) 
Top Width 

(ft) 
Avg Depth 

(ft) 
Wetted Perimeter 

(ft) 
Avg Velocity 

(ft/s) % WP 
10 4.3 15.1 0.28 15.2 2.3 25.4% 
20 7.0 17.5 0.40 17.5 2.9 29.4% 
30 9.2 19.3 0.48 19.4 3.3 32.4% 
40 11.3 20.8 0.54 20.9 3.5 35.0% 
50 13.3 22.1 0.60 22.2 3.8 37.2% 
60 15.1 23.3 0.65 23.4 4.0 39.2% 
70 16.9 24.4 0.69 24.5 4.2 41.0% 
80 18.6 25.4 0.73 25.5 4.3 42.7% 
90 20.2 26.3 0.77 26.4 4.5 44.3% 
100 21.8 27.2 0.80 27.3 4.6 45.8% 
125 25.7 29.2 0.88 29.3 4.9 49.2% 
150 29.3 30.9 0.95 31.1 5.1 52.1% 
175 32.8 32.5 1.01 32.8 5.3 54.9% 
200 36.2 34.0 1.06 34.2 5.5 57.4% 
250 42.5 36.4 1.17 36.7 5.9 61.5% 
300 48.5 38.4 1.26 38.7 6.2 64.9% 
400 60.2 42.9 1.40 43.3 6.6 72.5% 
500 71.3 46.8 1.52 47.1 7.0 79.0% 
929 113.6 59.2 1.92 59.7 8.2 100.0%

       
Bankfull Flow Calculated to be 929 cfs using 
FlowMaster Model    
       

Bankfull Width (ft) 59  
Two of three criteria met at 
approximately 49 cfs 

Average Depth for 
R2CROSS (ft) 0.59  

Three of three criteria met at 
approximately 225 cfs

Percent WP for 
R2CROSS 59.4     
Average Velocity for 
R2CROSS (ft/s) 1.0     
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Table 5 – Hydraulic Modeling and R2CROSS Results 
Cross Section 4 - Constructed Riffle No. 5 

       

Flow (cfs) 
Flow Area 

(ft2) 
Top Width 

(ft) 
Avg Depth 

(ft) 
Wetted Perimeter 

(ft) 
Avg Velocity 

(ft/s) % WP 
10 4.0 11.0 0.36 11.1 1.7 14.4% 
20 8.7 27.8 0.31 28.0 2.3 36.3% 
30 11.3 29.4 0.38 29.5 2.7 38.4% 
40 13.7 30.7 0.45 30.9 2.9 40.1% 
50 15.9 31.9 0.50 32.1 3.1 41.7% 
60 18.0 33.0 0.55 33.2 3.3 43.1% 
70 20.0 34.0 0.59 34.2 3.5 44.4% 
80 21.9 34.9 0.63 35.1 3.7 45.6% 
90 23.7 35.8 0.66 36.0 3.8 46.8% 

100 25.5 36.6 0.70 36.9 3.9 47.9% 
125 29.8 38.6 0.77 38.8 4.2 50.4% 
150 33.8 40.3 0.84 40.5 4.4 52.7% 
175 37.7 41.8 0.90 42.1 4.7 54.7% 
200 41.3 43.2 0.96 43.5 4.8 56.5% 
250 48.2 45.4 1.06 45.7 5.2 59.4% 
300 55.0 48.2 1.14 48.5 5.5 63.0% 
400 68.2 53.4 1.28 53.7 5.9 69.8% 
500 80.5 57.9 1.39 58.3 6.2 75.7% 
1092 143.8 76.5 1.88 76.9 7.6 100.0%

       
Bankfull Flow Calculated to be 1092 cfs using 
FlowMaster Model    
       

Bankfull Width (ft) 76  
Two of three criteria met at 
approximately 100 cfs

Average Depth for 
R2CROSS (ft) 0.7  

Three of three criteria met at 
approximately 403 cfs

Percent WP for 
R2CROSS 70     
Average Velocity for 
R2CROSS (ft/s) 1.0     

 
 
R3CROSS Results and Conclusions 
Model results were reviewed to determine the flow at which each of the three R2CROSS 
criteria were met. The methodology indicates that minimum instream flows for low flow 
periods is met when two of the three criteria are met and high flow requirements are met 
when all three criteria are met. Results for the four individual riffle sections are 
summarized below. 
 

Table 6 – Summary of Results 
Cross Section Minimum Low Flow (cfs) Minimum High Flow (cfs) 

No. 1 – Riffle 11 51 96 
No. 2 – Riffle 9 62 124 
No. 3 – Riffle 7 49 225 
No. 4 – Riffle 5 100 403 
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The results indicate that the minimum flow for low flow conditions ranges from 49 cfs to 
100 cfs with an average value of 66 cfs. The range for high flow periods is 96 cfs to 403 
cfs with an average value of 214 cfs. The average low flow value of 66 cfs determined in 
2004 is similar to the value of 61 cfs determined in 2003. The high flow value of 214 cfs 
from 2004 is greater than the value of 131 cfs calculated in 2003. If results from cross 
section 4, where the riffle has been altered by human activities is excluded from 2004 
calculations, average minimum instream flows resulting from the R2CROSS method for 
low and high flow values are 54 cfs and 148 cfs, respectively. 
 
The results demonstrate how sensitive the R2CROSS methodology is to physical 
conditions. They also indicate that even with the stream restoration that narrowed the 
channel and increased flow depths for a given discharge, the current legal minimum 
instream flows do not satisfy the criteria established by the DOW and the CWCB for 
instream flows. 
 
Water Availability 
In order to compare computed R2CROSS results with the existing physical supply through 
the Town, ERC conducted an evaluation of historic stream gage data. Data from two 
USGS flow gaging stations were utilized in this analysis, Gage 09064600 (Eagle River 
near Minturn, CO) and Gage 09065100 (Cross Creek near Minturn, CO). Both gages are 
located upstream of the project reach. Cross Creek joins the Eagle River just downstream 
from the gages. 
 
In order to estimate daily flows through the restored section of the river, gage data from the 
two stations were combined. Additionally there are minor tributaries to the Eagle River 
downstream of Cross Creek and upstream of the restoration work. To account for flows 
from these drainages the contributing drainage basis at the upstream end of the project was 
determined (236 square miles) and compared with the areas tributary to the two gage 
stations (220.2 square miles). This drainage basin comparison indicates the tributary 
drainage area at the upstream end of the project is seven (7) percent greater than the 
drainage area tributary to the two gages. Estimated daily average flows through the project 
reach were taken as the sum of flows measured in the Eagle River and Cross Creek gages 
plus 7 percent. 
 
Verified gage data is available from the Eagle River station from water year (WY) 1990 
through WY 2003. Data is available from the Cross Creek station from WY 1956 to WY 
2003. Since the longest concurrent period of record for both stations is WY 1990 – 2003, 
this data was used in our evaluation. 
 
Average, maximum and minimum daily flows were estimated for the project reach per 
above. Results are shown below. 
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Figure 5 

Estimated Annual Flow Hydrograph - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2003
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The red, blue and green lines represent the highest, average and lowest flow readings for 
each day of the year. Figure 6 below provides a blow up of the above figure and focuses on 
low flows. 
 

Figure 6 
Estimated Annual Flow Hydrograph - Eagle River at Cemetery Bridge - Minturn, CO

Water Years 1990 - 2003
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Based on R2CROSS methodology, the low flow period is defined as October 1st through 
April 30th and the high flow period is May 1st through September 30th. Based on the flow 
estimates presented above, the average flow through the project reach during the low and 
high flow periods are 55 cubic feet per second (cfs) and 378 cfs, respectively. During the 
period of November through March (lowest of the low flow period), the average flow is 40 
cfs. During the months of August and September (the lowest flow months in the high flow 
period) average flows are 110 cfs. On an average standpoint, existing flows are always 
greater than 30 cfs in the low flow period and 75 cfs in the high flow period. 
 
Results of the evaluation of water availability indicate that the minimum instream flows 
calculated using the R2CROSS methodology do not exist at all times during an average 
flow year. The analysis also indicates that in an average year, more water is available in the 
stream than is currently protected by the minimum instream flow values of 20 cfs in the 
low flow period and 50 cfs in the high flow period. 
 
Recommendations 
When comparing results from R2CROSS analyses and actual water availability, it is 
evident that insufficient water exists in the stream today to achieve the habitat 
requirements recommended by R2CROSS. Average recommended low and high flow 
values of 54 cfs and 148 cfs determined by R2CROSS (using results from the three 
unimpacted cross sections) are not available at all times, even under average flow 
conditions.  
 
During the months of May, June and July, average flows exceed the recommended 
minimum flow of 148 cfs. For the months of August and September average flows were 
found to always exceed 70 cfs. Review of the hydrograph for the low flow season (October 
1 – April 30) indicates that for all months except October, average flows are below the 
R2CROSS recommended minimum instream flow of 54 cfs. Average flows in October and 
November are generally higher than the remainder of the low flow period and exceed 40 
cfs. For the remaining months of December through April, average flows are found to 
exceed 30 cfs. 
 
The comparison between R2CROSS results and physical water availability suggests that a 
tiered minimum instream flow requirement be used. Recommendations below are based on 
the lesser of the average R2CROSS recommendations and average year flows with months 
grouped together following typical hydrograph patterns. 
 

Months Recommended Minimum Instream Flow (cfs) 
May - July 148 

August - September 70 
October - November 40 

December - April 30 
 
 
From an availability standpoint, these values currently exist on an average year through the 
Town. Actual flows would drop below these recommended minimum values on some 
individual days in most years but could be achieved a majority of the time. From a habitat 
standpoint, while these values do not generally achieve the recommended levels based on 
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R2CROSS, they provide greater flow depths and wetted perimeter when compared with 
the current legal values of 20 and 50 cfs. 
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Estimated Annual Flow Hydrograph - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2003
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Estimated Daily Flow Values - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2003
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Statistical Summary of Daily Flows - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2002
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Flows at Cemetery Bridge estimated based on available upstream USGS gage data.

p(0.95) = 27 cfs
p(0.90) = 31 cfs
p(0.75) = 39 cfs
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p(0.10) = 562 cfs
p(0.05) = 878 cfs
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Flood Flows - Eagle River at Cemetery Bridge - Minturn, CO
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Reference: Town of Minturn, Colorado Flood Insurance Study, 1980.

Q10 = 1,910 cfs
Q50 = 2,520 cfs
Q100 = 2,725 cfs
Q500 = 3,325 cfs
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Estimated Annual Flow Hydrograph - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2003
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Comparison of Minimum Instream Flows - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2001
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Comparison of Minimum Instream Flows - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2001
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Comparison of Minimum Instream Flows - Eagle River at Cemetery Bridge - Minturn, CO
Water Years 1990 - 2001

0

100

200

300

400

500

600

700

800

900

1000

1-Oct 31-Oct 30-Nov 31-Dec 30-Jan 2-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 31-Aug 30-Sep

Date

Fl
ow

 (c
fs

)

Average Daily Flows

Minimum Daily Flows

Legal Instream Flow Rights

Existing Minimum Flows for Aquatic Habitat - R2CROSS

Reconfigured Channel Minimum Instream Flows - R2CROSS

Flows at Cemetery Bridge estimated based on available USGS gage data.

The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change



The information provided in this report is preliminary and is subject to change








	EagleRiver_Appendix
	Memorandum
	Project: Eagle River - Minturn


	Eagle River
	Eagle River2
	Eagle River3



