








DRAFT INSTREAM FLOW RECOMMENDATION 
 
Ms. Linda Bassi 
Colorado Water Conservation Board 
1313 Sherman Street, Room 721 
Denver, Colorado   80203 
 
Dear Ms. Bassi: 
 
The Bureau of Land Management (BLM) is writing this letter to formally communicate its 
recommendation for an instream flow water right for the upper Animas River, located in Water 
Division 7. 
    
Location and Land Status.  The Animas River starts in the San Juan Mountains east of 
Silverton and flows downstream to the Durango area. This recommendation covers two stream 
reaches located upstream from Silverton.  The upper reach begins at the confluence with Minnie 
Gulch and extends to the confluence with Cunningham Creek.  The lower reach begins at the 
confluence with Cunningham Creek and extends downstream to the confluence with Arrastra 
Creek.    
 
In the upper reach, approximately 25 percent of the 2.25-mile reach is located on federal lands 
managed by BLM, while the remaining 75 percent is located on private lands.   In the lower 
reach, approximately 50% of the 2.25-mile reach is located on federal lands managed by BLM, 
while the remaining 50% is located on private lands. 
 
Biological Summary.   These segments of the Animas River are moderate gradient streams with 
moderate to large substrate size, often punctuated by large boulders within the stream channel.  
Many portions of the stream channel have been affected by historic mining that moved bedload 
materials.  Natural hydrologic processes since the mining activity ceased have created a natural 
stream channel, but some portions of the river are still highly braided and lack good width to 
depth ratios. 
 
Water quality in the stream segment is affected by heavy metals from both natural sources and 
historic mining activities within the watershed.   Minnie Gulch, Maggie Gulch, and Cunningham 
Creek contribute water to the river that has lower concentrations of heavy metals, so water 
quality improves as you move downstream through the two reaches.    
 
Fish surveys have documented naturally reproducing populations of brook trout in both stream 
reaches.  Brook trout are the trout species that are most tolerant of heavy metal loads, but they 
indicate that the stream has sufficient macroinvertebrates to provide for fish forage, and that the 
stream has basic ecologic functions.   Brook trout are not found either immediately above or 
below these two reaches, indicating that heavy metal loads in those locations are too high fish 
habitat.   The two recommended reaches provide an important connectivity between good fish 
habitat found in Minnie Gulch, Maggie Gulch, and Cunningham Creek.   The CWCB has 
previously appropriated instream flow water rights on all three of these important tributaries, 



based upon recommendations from BLM and the Colorado Division of Wildlife.  
 
The riparian community consists primarily of willows and potentilla.  As you move downstream 
and the water quality improves, the riparian community is more vigorous and has succeeded in 
converting the stream from a braided system to a channelized environment that is more favorable 
to fish populations.   
 
R2Cross Analysis.  Upper Segment - BLM collected the following R2Cross data from the creek: 
 

Party Date Discharge 250%-40% Summer (3/3) Winter (2/3) 
BLM 07/28/2004 37.55 15.0-93.9 15.62 Out of range 
BLM 10/20/2004 18.10 7.2-45.3 Out of range 11.37 
BLM 10/20/2004 13.81 5.5-34.5 8.80 6.80 

 
BLM’s data analysis of this data, coordinated with the Division of Wildlife, indicates that the 
following flows are needed to protect the fishery and natural environment to a reasonable degree.  
 

12.2 cubic feet per second is recommended during the high temperature period 
from May 1 through October 31.   This recommendation is derived by averaging 
the results of the data sets.  The recommendation is driven by the depth criteria.  
Given the wide creek channel in riffle habitats, 12.2 cfs is required to meet the 
depth criteria and provide sufficient physical habitat that is usable by the fish 
population. 
 
9.1 cubic feet second is recommended for the period from November 1 to April 
30.  This recommendation is derived by averaging the results of the data sets. This 
recommendation is driven by the wetted perimeter criteria, and should provide 
adequate flow through pools and prevent complete icing of riffles during winter to 
insure successful overwintering by the fish population.   

 
Lower Segment - BLM collected the following R2Cross data from the creek: 
 

Party Date Discharge 250%-40% Summer (3/3) Winter (2/3) 
BLM  07/28/2004 39.80 15.9-99.5 31.73 Out of range 
BLM 10/20/2004 39.33 15.7-98.3 16.32 Out of range 
BLM 10/20/2004 39.08 15.6-97.7 22.69 Out of range 
BLM 10/23/2008 24.63 9.9-61.6 22.43 13.92 
BLM 10/23/2008 22.68 9.1-56.7 32.17 12.23 

 
BLM’s data analysis of this data, coordinated with the Division of Wildlife, indicates that the 
following flows are needed to protect the fishery and natural environment to a reasonable degree.  
 

25.0 cubic feet per second is recommended during the high temperature period 
from May 1 through October 31.  This recommendation is driven by the depth 
criteria.  This recommendation was derived by averaging the results of the data 



sets.  Given the wide creek channel in riffle habitats, 25.0 cfs is required to meet 
the depth criteria and provide sufficient physical habitat that is usable by the fish 
population.     
 
13.0 cubic feet second is recommended for the period from November 1 to April 30.  This 
recommendation was derived by averaging the results of the data sets. A 60% wetted 
perimeter criteria was used, because the channel exceeds 40 foot width on average.  This 
recommendation is driven by the average velocity criteria, and should provide adequate 
flow through pools and prevent complete icing of riffles during winter to insure 
successful overwintering by the fish population. 
 

Water Availability.   BLM has identified a handful of decreed stream diversions located 
upstream from the proposed stream reaches.  Further analysis would be required to determine in 
what seasons these diversions are operated and whether the decreed uses are consumptive: 
 
Hematite Gulch Hydro – 6 cfs, conditional 
Burrows Creek Diversion – 1 cfs, conditional 
Mineral Point Ditch – 11 cfs, absolute 
Hematite Creek Pipeline – 0.5 cfs, absolute 
Highland Mary Pipeline – 8 cfs, absolute 
Pride of the West Pipeline – 0.5 cfs, absolute 
Cole Ranch Animas Diversion – 0.5 cfs 
Cole Ranch Minnie Diversion - 2.5 cfs 
Hewett Diversion – 0.233 cfs 
 
For water availability analysis, BLM recommends using the Animas River gage at Howardsville 
(USGS 09357500).   This gage is located in the middle of the two recommended stream reaches 
and had a long period of record from 1935 to 1982.   The gage record indicates that 
recommended flow rates are available during most hydrologic conditions.  
 
Relationship to Management Plans.  The BLM land use plan that covers this management unit 
is currently under revision.  Under the new plan, many historical management actions are 
expected to continue.  For example, BLM will continue to cooperate with the Upper Animas 
Stakeholders Group to implement projects within the watershed that are designed to minimize 
acid mine drainage.  BLM will continue to provide recreation access along this stream segment 
for informal camping, hiking, and fishing.  The river corridor will also continue to be managed as 
part of the Alpine Loop Scenic byway.   If further water quality improvements result in additional 
stream reaches of the Animas being able to support fish populations, BLM may bring forth 
additional instream flow recommendations at that time.  
  
Data sheets, R2Cross output, fishery survey information, and photographs of the cross section 
were included with BLM’s draft recommendation in February 2009.  We thank both the Division 
of Wildlife and the Water Conservation Board for their cooperation in this effort.  
 
If you have any questions regarding our instream flow recommendation, please contact Roy 



Smith at 303-239-3940.  
 
Sincerely, 
 
 
 
Linda Anania 
Deputy State Director 
Resources and Fire 
 
cc:   Mark Stiles, San Juan Public Lands Center 
Matt Janowiak, Columbine Field Office 
Kelly Palmer, San Juan Public Lands Center 
Shauna Jensen, Dolores Field Office 
        







































































COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: 250 ft. upstream from powerline crossing
XS NUMBER: 2

DATE: 23-Oct-08
OBSERVERS: R. Smith, K. Palmer, J. Seecham

1/4 SEC: NW
SECTION: 11
TWP: 41N
RANGE: 7W
PM: New Mexico

COUNTY: San Juan
WATERSHED: Animas
DIVISION: 7
DOW CODE: 38011

USGS MAP: Howardsville 7 5'USGS MAP: Howardsville 7.5'
USFS MAP: 0

SUPPLEMENTAL DATA *** NOTE ***
  Leave TAPE WT and TENSION
at defaults for data collected

TAPE WT: 0.0106  with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.0133

INPUT DATA CHECKED BY: ......................................DATE....................

ASSIGNED TO: …..............….…….............................DATE....................



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: 250 ft. upstream from powerline crossing
XS NUMBER: 2

# DATA POINTS= 28 VALUES COMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER  WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL   PERIM. DEPTH (Am) (Qm) CELL

1 LS & G 6.00 3.43 0.00  0.00 0.00 0.0%
6.60 3.95 0.00  0.00 0.00 0.0%
9.00 4.00 0.00  0.00 0.00 0.0%

11.30 4.61 0.00  0.00 0.00 0.0%
W 12.00 5.20 0.00  0.00 0.00 0.0%

15.00 5.35 0.15 0.00 3.00 0.15 0.30 0.00 0.0%
16.00 5.40 0.20 0.52 1.00 0.20 0.30 0.16 0.6%
18.00 5.55 0.35 0.57 2.01 0.35 0.70 0.40 1.6%
20.00 5.75 0.55 1.05 2.01 0.55 1.10 1.16 4.7%
22.00 5.90 0.70 1.27 2.01 0.70 1.40 1.78 7.2%
24.00 5.85 0.65 2.11 2.00 0.65 1.30 2.74 11.1%
26.00 5.75 0.55 2.48 2.00 0.55 1.10 2.73 11.1%
28.00 5.80 0.60 0.65 2.00 0.60 1.20 0.78 3.2%
30.00 5.75 0.55 1.55 2.00 0.55 1.10 1.71 6.9%
32.00 6.35 1.05 0.11 2.09 1.05 2.10 0.23 0.9%
34.00 5.60 0.40 1.59 2.14 0.40 0.80 1.27 5.2%
36.00 5.70 0.50 0.16 2.00 0.50 1.00 0.16 0.6%
38.00 5.60 0.40 1.95 2.00 0.40 0.80 1.56 6.3%
40.00 5.90 0.75 2.00 2.02 0.75 1.50 3.00 12.2%
42.00 5.90 0.70 1.69 2.00 0.70 1.40 2.37 9.6%
44.00 6.00 0.85 1.29 2.00 0.85 1.70 2.19 8.9%
46.00 5.85 0.65 1.46 2.01 0.65 1.30 1.90 7.7%
48.00 5.75 0.55 0.40 2.00 0.55 1.10 0.44 1.8%
50.00 5.45 0.25 0.16 2.02 0.25 0.44 0.07 0.3%

W 51.50 5.20 1.52  0.00 0.00 0.0%
53.00 4.68 0.00  0.00 0.00 0.0%
54.00 4.25 0.00  0.00 0.00 0.0%

1 RS & G 55.80 3.50 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 39.84 1.05 20.64 24.63 100.0%
(Max.)

Manning's n = 0.0926
Hydraulic Radius= 0.51806555



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: 250 ft. upstream from powerline crossing
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

20.64 20.64 0.0%
4.95 20.64 30.64 48.5%
4.97 20.64 29.83 44.5%
4.99 20.64 29.02 40.6%
5.01 20.64 28.22 36.7%
5.03 20.64 27.41 32.8%
5.05 20.64 26.61 28.9%
5.07 20.64 25.81 25.1%
5.09 20.64 25.01 21.2%
5.11 20.64 24.21 17.3%
5.13 20.64 23.41 13.4%
5.15 20.64 22.62 9.6%
5.16 20.64 22.22 7.7%
5.17 20.64 21.82 5.8%
5.18 20.64 21.43 3.8%
5.19 20.64 21.03 1.9%
5.20 20.64 20.64 0.0%
5.21 20.64 20.24 -1.9%
5 22 20 64 19 85 3 8%5.22 20.64 19.85 -3.8%
5.23 20.64 19.46 -5.7%
5.24 20.64 19.08 -7.6%
5.25 20.64 18.70 -9.4%
5.27 20.64 17.94 -13.1%
5.29 20.64 17.19 -16.7%
5.31 20.64 16.45 -20.3%
5.33 20.64 15.72 -23.8%
5.35 20.64 15.01 -27.3%
5.37 20.64 14.30 -30.7%
5.39 20.64 13.60 -34.1%
5.41 20.64 12.92 -37.4%
5.43 20.64 12.24 -40.7%
5.45 20.64 11.57 -44.0%

WATERLINE AT ZERO
AREA ERROR = 5.200



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: 250 ft. upstream from powerline crossing
XS NUMBER: 2 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag
STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag

  DIST TO        TOP        AVG.       MAX.      WETTED PERCENT       HYDR       AVG.
   WATER       WIDTH       DEPTH       DEPTH      AREA      PERIM. WET PERIM      RADIUS       FLOW     VELOCITY

    (FT)        (FT)        (FT)       (FT)     (SQ FT)       (FT)       (%)       (FT)       (CFS)     (FT/SEC)

*GL* 3.50 49.72 1.92 2.85 95.68 50.84 100.0% 1.88 269.89 2.82
4.20 44.37 1.40 2.15 62.33 45.16 88.8% 1.38 142.98 2.29
4.25 44.06 1.36 2.10 60.12 44.83 88.2% 1.34 135.28 2.25
4.30 43.75 1.32 2.05 57.92 44.51 87.5% 1.30 127.76 2.21
4.35 43.45 1.28 2.00 55.74 44.19 86.9% 1.26 120.42 2.16
4.40 43.14 1.24 1.95 53.58 43.87 86.3% 1.22 113.28 2.11
4.45 42.84 1.20 1.90 51.43 43.55 85.6% 1.18 106.33 2.07
4.50 42.53 1.16 1.85 49.29 43.22 85.0% 1.14 99.56 2.02
4.55 42.23 1.12 1.80 47.17 42.90 84.4% 1.10 93.00 1.97
4.60 41.92 1.08 1.75 45.07 42.58 83.7% 1.06 86.62 1.92
4.65 41.72 1.03 1.70 42.98 42.35 83.3% 1.01 80.31 1.87
4.70 41.54 0.98 1.65 40.90 42.14 82.9% 0.97 74.19 1.81
4.75 41.33 0.94 1.60 38.82 41.91 82.4% 0.93 68.28 1.76
4.80 41.13 0.89 1.55 36.76 41.68 82.0% 0.88 62.57 1.70
4.85 40.92 0.85 1.50 34.71 41.45 81.5% 0.84 57.07 1.64
4.90 40.72 0.80 1.45 32.67 41.22 81.1% 0.79 51.78 1.58
4.95 40.52 0.76 1.40 30.64 40.99 80.6% 0.75 46.70 1.52
5.00 40.31 0.71 1.35 28.62 40.76 80.2% 0.70 41.84 1.46
5.05 40.11 0.66 1.30 26.61 40.53 79.7% 0.66 37.20 1.40
5 10 39 91 0 62 1 25 24 61 40 30 79 3% 0 61 32 78 1 335.10 39.91 0.62 1.25 24.61 40.30 79.3% 0.61 32.78 1.33
5.15 39.70 0.57 1.20 22.62 40.07 78.8% 0.56 28.59 1.26

*WL* 5.20 39.50 0.52 1.15 20.64 39.84 78.3% 0.52 24.63 1.19
5.25 38.20 0.49 1.10 18.70 38.53 75.8% 0.49 21.36 1.14
5.30 36.90 0.46 1.05 16.82 37.22 73.2% 0.45 18.32 1.09
5.35 35.60 0.42 1.00 15.01 35.92 70.6% 0.42 15.52 1.03
5.40 34.30 0.39 0.95 13.26 34.61 68.1% 0.38 12.94 0.98
5.45 33.33 0.35 0.90 11.57 33.64 66.2% 0.34 10.50 0.91
5.50 32.33 0.31 0.85 9.93 32.64 64.2% 0.30 8.31 0.84
5.55 31.33 0.27 0.80 8.33 31.63 62.2% 0.26 6.34 0.76
5.60 30.50 0.22 0.75 6.79 30.79 60.6% 0.22 4.58 0.68
5.65 27.20 0.20 0.70 5.35 27.47 54.0% 0.19 3.32 0.62
5.70 23.90 0.17 0.65 4.07 24.15 47.5% 0.17 2.30 0.56
5.75 22.60 0.13 0.60 2.91 22.83 44.9% 0.13 1.36 0.47
5.80 15.30 0.13 0.55 1.96 15.50 30.5% 0.13 0.91 0.47
5.85 12.00 0.11 0.50 1.28 12.18 24.0% 0.10 0.52 0.41
5.90 6.03 0.13 0.45 0.77 6.19 12.2% 0.13 0.36 0.46
5.95 4.07 0.13 0.40 0.52 4.20 8.3% 0.12 0.24 0.46
6.00 2.10 0.18 0.35 0.37 2.21 4.4% 0.17 0.21 0.56
6.05 1.80 0.15 0.30 0.27 1.90 3.7% 0.14 0.14 0.50
6.10 1.50 0.13 0.25 0.19 1.58 3.1% 0.12 0.08 0.45
6.15 1.20 0.10 0.20 0.12 1.27 2.5% 0.09 0.05 0.38
6.20 0.90 0.08 0.15 0.07 0.95 1.9% 0.07 0.02 0.32
6.25 0.60 0.05 0.10 0.03 0.63 1.2% 0.05 0.01 0.24
6.30 0.30 0.03 0.05 0.01 0.32 0.6% 0.02 0.00 0.15
6.35 0.00 #DIV/0! 0.00 0.00 0.00 0.0% #DIV/0! #DIV/0! #DIV/0!



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: 250 ft. upstream from powerline crossing
XS NUMBER: 2

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 24.63 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 24.63 cfs =============================
(Qm-Qc)/Qm * 100 = 0.0 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 5.20 ft ===========      ========
CALCULATED WATERLINE (WLc)= 5.20 ft
(WLm-WLc)/WLm * 100 = 0.0 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 1.05 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 1.15 ft
(Dm-Dc)/Dm * 100 -9.5 % _____________________       ____________________

MEAN VELOCITY= 1.19 ft/sec _____________________       ____________________
MANNING'S N= 0.093
SLOPE= 0.0133 ft/ft

.4 * Qm = 9.9 cfs
2.5 * Qm= 61.6 cfs

RATIONALE FOR RECOMMENDATION:
=============================

_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________

RECOMMENDATION BY: .………………...………..……............................... AGENCY..……………………......……....…....……....... DATE:.......…...…......……………

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…
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Velocity vs. Discharge

Animas River - Cunningham to Arrastra
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Stage vs. Discharge
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: Approx. 750' upstream from powerline crossing
XS NUMBER: 1

DATE: 23-Oct-08
OBSERVERS: R. Smith, K. Palmer, J. Seecham

1/4 SEC: NW
SECTION: 11
TWP: 41N
RANGE: 7W
PM: NM

COUNTY: San Juan
WATERSHED: Animas
DIVISION: 7
DOW CODE: 38011

USGS MAP: Howardsville 7 5'USGS MAP: Howardsville 7.5'
USFS MAP: 0

SUPPLEMENTAL DATA *** NOTE ***
  Leave TAPE WT and TENSION
at defaults for data collected

TAPE WT: 0.0106  with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.012

INPUT DATA CHECKED BY: ......................................DATE....................

ASSIGNED TO: …..............….…….............................DATE....................



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: Approx. 750' upstream from powerline crossing
XS NUMBER: 1

# DATA POINTS= 28 VALUES COMPUTED FROM RAW FIELD DATA

FEATURE VERT WATER  WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL   PERIM. DEPTH (Am) (Qm) CELL

1 LS & G 4.60 2.80 0.00  0.00 0.00 0.0%
5.30 3.85 0.00  0.00 0.00 0.0%

W 6.60 4.70 0.00  0.00 0.00 0.0%
7.00 4.80 0.10 0.03 0.41 0.10 0.07 0.00 0.0%
8.00 4.80 0.10 0.50 1.00 0.10 0.10 0.05 0.2%
9.00 4.90 0.20 0.62 1.00 0.20 0.30 0.19 0.8%

11.00 5.40 0.70 1.52 2.06 0.70 1.40 2.13 9.4%
13.00 5.20 0.50 2.01 2.01 0.50 1.00 2.01 8.9%
15.00 5.35 0.65 2.11 2.01 0.65 1.30 2.74 12.1%
17.00 5.60 0.90 0.99 2.02 0.90 1.35 1.34 5.9%
18.00 5.30 0.60 1.81 1.04 0.60 1.20 2.17 9.6%
21.00 5.40 0.70 1.02 3.00 0.70 1.75 1.79 7.9%
23.00 5.20 0.50 1.77 2.01 0.50 1.00 1.77 7.8%
25.00 5.05 0.35 1.64 2.01 0.35 0.70 1.15 5.1%
27.00 5.30 0.60 1.50 2.02 0.60 1.20 1.80 7.9%
29.00 5.40 0.70 1.02 2.00 0.70 1.40 1.43 6.3%
31.00 4.80 0.10 0.52 2.09 0.10 0.20 0.10 0.5%
33.00 4.80 0.10 0.35 2.00 0.10 0.20 0.07 0.3%
35.00 5.20 0.50 1.50 2.04 0.50 1.00 1.50 6.6%
37.00 5.30 0.60 1.52 2.00 0.60 1.20 1.82 8.0%
39.00 5.00 0.30 0.94 2.02 0.30 0.60 0.56 2.5%
41.00 4.85 0.15 0.21 2.01 0.15 0.23 0.05 0.2%
42.00 4.75 0.05 0.00 1.00 0.05 0.08 0.00 0.0%
44.00 4.80 0.10 0.06 2.00 0.10 0.15 0.01 0.0%
45.00 4.95 0.25 0.00 1.01 0.25 0.44 0.00 0.0%

W 47.50 4.72 2.51  0.00 0.00 0.0%
50.90 4.26 0.00  0.00 0.00 0.0%

1 RS & G 54.20 2.82 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 41.27 0.9 16.86 22.68 100.0%
(Max.)

Manning's n = 0.0666
Hydraulic Radius= 0.40842036



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: Approx. 750' upstream from powerline crossing
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

16.86 16.47 -2.3%
4.46 16.86 26.99 60.1%
4.48 16.86 26.13 55.0%
4.50 16.86 25.27 49.9%
4.52 16.86 24.42 44.8%
4.54 16.86 23.57 39.8%
4.56 16.86 22.72 34.8%
4.58 16.86 21.87 29.8%
4.60 16.86 21.03 24.8%
4.62 16.86 20.20 19.8%
4.64 16.86 19.36 14.9%
4.66 16.86 18.53 9.9%
4.67 16.86 18.12 7.5%
4.68 16.86 17.71 5.0%
4.69 16.86 17.30 2.6%
4.70 16.86 16.88 0.2%
4.71 16.86 16.47 -2.3%
4.72 16.86 16.07 -4.7%
4 73 16 86 15 66 7 1%4.73 16.86 15.66 -7.1%
4.74 16.86 15.25 -9.5%
4.75 16.86 14.85 -11.9%
4.76 16.86 14.45 -14.3%
4.78 16.86 13.67 -18.9%
4.80 16.86 12.91 -23.4%
4.82 16.86 12.24 -27.4%
4.84 16.86 11.58 -31.3%
4.86 16.86 10.95 -35.1%
4.88 16.86 10.33 -38.7%
4.90 16.86 9.73 -42.3%
4.92 16.86 9.15 -45.7%
4.94 16.86 8.59 -49.0%
4.96 16.86 8.04 -52.3%

WATERLINE AT ZERO
AREA ERROR = 4.701



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: Approx. 750' upstream from powerline crossing
XS NUMBER: 1 Constant Manning's n

*GL* = lowest Grassline elevation corrected for sag
STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag

  DIST TO        TOP        AVG.       MAX.      WETTED PERCENT       HYDR       AVG.
   WATER       WIDTH       DEPTH       DEPTH      AREA      PERIM. WET PERIM      RADIUS       FLOW     VELOCITY

    (FT)        (FT)        (FT)       (FT)     (SQ FT)       (FT)       (%)       (FT)       (CFS)     (FT/SEC)

*GL* 2.82 49.59 2.10 2.78 104.07 51.10 100.0% 2.04 408.68 3.93
3.70 46.98 1.31 1.90 61.55 47.84 93.6% 1.29 177.95 2.89
3.75 46.83 1.26 1.85 59.21 47.65 93.3% 1.24 167.23 2.82
3.80 46.69 1.22 1.80 56.87 47.47 92.9% 1.20 156.77 2.76
3.85 46.54 1.17 1.75 54.54 47.28 92.5% 1.15 146.59 2.69
3.90 46.35 1.13 1.70 52.22 47.06 92.1% 1.11 136.76 2.62
3.95 46.15 1.08 1.65 49.90 46.85 91.7% 1.07 127.20 2.55
4.00 45.96 1.04 1.60 47.60 46.63 91.3% 1.02 117.93 2.48
4.05 45.77 0.99 1.55 45.31 46.42 90.8% 0.98 108.95 2.40
4.10 45.58 0.94 1.50 43.02 46.20 90.4% 0.93 100.27 2.33
4.15 45.39 0.90 1.45 40.75 45.98 90.0% 0.89 91.88 2.25
4.20 45.20 0.85 1.40 38.48 45.77 89.6% 0.84 83.79 2.18
4.25 45.01 0.80 1.35 36.23 45.55 89.1% 0.80 76.00 2.10
4.30 44.61 0.76 1.30 33.99 45.13 88.3% 0.75 68.75 2.02
4.35 44.16 0.72 1.25 31.77 44.67 87.4% 0.71 61.86 1.95
4.40 43.72 0.68 1.20 29.57 44.20 86.5% 0.67 55.28 1.87
4.45 43.27 0.63 1.15 27.40 43.74 85.6% 0.63 49.01 1.79
4.50 42.83 0.59 1.10 25.24 43.28 84.7% 0.58 43.07 1.71
4.55 42.38 0.55 1.05 23.11 42.81 83.8% 0.54 37.45 1.62
4 60 41 93 0 50 1 00 21 01 42 35 82 9% 0 50 32 17 1 534.60 41.93 0.50 1.00 21.01 42.35 82.9% 0.50 32.17 1.53
4.65 41.49 0.46 0.95 18.92 41.88 82.0% 0.45 27.22 1.44

*WL* 4.70 41.04 0.41 0.90 16.86 41.42 81.1% 0.41 22.63 1.34
4.75 40.33 0.37 0.85 14.82 40.70 79.6% 0.36 18.47 1.25
4.80 34.10 0.38 0.80 12.89 34.46 67.4% 0.37 16.35 1.27
4.85 31.80 0.35 0.75 11.24 32.14 62.9% 0.35 13.64 1.21
4.90 29.35 0.33 0.70 9.71 29.66 58.0% 0.33 11.27 1.16
4.95 27.20 0.31 0.65 8.30 27.48 53.8% 0.30 9.13 1.10
5.00 25.92 0.27 0.60 6.97 26.18 51.2% 0.27 7.05 1.01
5.05 24.96 0.23 0.55 5.70 25.20 49.3% 0.23 5.17 0.91
5.10 22.94 0.20 0.50 4.50 23.15 45.3% 0.19 3.69 0.82
5.15 20.92 0.16 0.45 3.40 21.11 41.3% 0.16 2.46 0.72
5.20 18.88 0.13 0.40 2.41 19.04 37.3% 0.13 1.48 0.62
5.25 15.12 0.10 0.35 1.56 15.25 29.8% 0.10 0.83 0.53
5.30 11.34 0.08 0.30 0.90 11.44 22.4% 0.08 0.40 0.45
5.35 6.64 0.07 0.25 0.45 6.72 13.1% 0.07 0.18 0.40
5.40 2.26 0.10 0.20 0.23 2.30 4.5% 0.10 0.12 0.52
5.45 1.69 0.07 0.15 0.13 1.72 3.4% 0.07 0.05 0.43
5.50 1.13 0.05 0.10 0.06 1.15 2.2% 0.05 0.02 0.33
5.55 0.56 0.02 0.05 0.01 0.57 1.1% 0.02 0.00 0.20



STREAM NAME: Animas River - Cunningham to Arrastra
XS LOCATION: Approx. 750' upstream from powerline crossing
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 22.68 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 22.63 cfs =============================
(Qm-Qc)/Qm * 100 = 0.2 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 4.71 ft ===========      ========
CALCULATED WATERLINE (WLc)= 4.70 ft
(WLm-WLc)/WLm * 100 = 0.2 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.90 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.90 ft
(Dm-Dc)/Dm * 100 0.1 % _____________________       ____________________

MEAN VELOCITY= 1.34 ft/sec _____________________       ____________________
MANNING'S N= 0.067
SLOPE= 0.012 ft/ft

.4 * Qm = 9.1 cfs
2.5 * Qm= 56.7 cfs

RATIONALE FOR RECOMMENDATION:
=============================

_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________

RECOMMENDATION BY: .………………...………..……............................... AGENCY..……………………......……....…....……....... DATE:.......…...…......……………

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…



LS & G RS & G-2.50
CROSS SECTION DATA ANALYSIS

Animas River - Cunningham to Arrastra
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2.50
Average Depth vs. Discharge

Animas River - Cunningham to Arrastra
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Percent Wetted Perimeter vs. Discharge
Animas River - Cunningham to Arrastra
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Stage vs. Discharge

Animas River - Cunningham to Arrastra
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6.00
Velocity vs. Discharge

Animas River - Cunningham to Arrastra
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