










Little Snake Field Office Stream Surveys 
September 2010 

 
Willow Creek - Water Code #22842 

 
Willow Creek, located northwest and southeast of Steamboat Lake State Park on BLM 
lands managed by the Little Snake Field Office was sampled on September 22 and 23, 
2010.  Willow Creek is tributary to the Elk River and then the Yampa River.  Sampling 
was done in support of the instream flow program.  Presence/Absence sampling was 
completed to determine fishery status and composition.  A two-pass removal population 
estimate was not completed due to the size of the stream and lack of personnel.  
Sampling was conducted at two sites, via one backpack electro-shocker.  A 336 foot 
stream reach was sampled at the first site and a 300 foot stream reach was sampled at 
the second.  Personnel present were Gregory Delevan and Clay Ramey, BLM. 
 
 

 
 
 
 



 
 Willow Creek 
 

 
 Mottled Scalping 



           STREAM SURVEY FISH SAMPLING FORM

Water Willow Creek H2O Code 22842 Date 9/23/2010

Gear BPE Effort Station # 2 Pass # SPOT

Crew Dekleva, Ramey Drainage Yampa Location GPS

PASS SPECIES LENGTH WEIGHT PASS SPECIES LENGTH WEIGHT
1 MOS 155 1 MOS 95
1 MOS 141 1 MTS 80
1 MTS 88
1 MOS 93
1 MOS 137
1 MOS 100
1 MOS 103
1 MTS 72
1 MOS 88
1 MOS 97
1 MOS 114
1 MTS 75
1 MTS 85
1 MOS 111
1 MTS 81
1 MTS 94
1 MTS 92
1 M0S 103
1 MOS 90
1 MTS 80
1 MTS 86
1 MOS 94
1 MTS 76
1 MTS 91
1 MTS 74

     GPS LOCATION: 13T 338189, 4514909
    STREAM WIDTH: ~30 ft.      SAMPLE REACH: 336 ft.
     CONDUCTIVITY:          ELECTROSHOCKER SETTINGS : 
NOTES: Willows, Sedges, Embedded Cobbles, Wide Flat Bottom, Slow moving water

 



           STREAM SURVEY FISH SAMPLING FORM

Water Willow Creek H2O Code 22842 Date 9/22/2010

Gear BPE Effort Station # 2 Pass # Spot

Crew Dekleva, Ramey Drainage Yampa Location GPS

PASS SPECIES LENGTH WEIGHT PASS SPECIES LENGTH WEIGHT
1 WHS 201
1 WHS 168
1 MTS 108
1 MTS 109
1 MTS 103
1 WHS 91
1 MOS 117
1 MTS 42
1 MTS 102
1 FHM 44
1 MOS 74
1 MOS 71
1 FHM 62
1 MTS 47

SPD COUNT 14

     GPS LOCATION:
    STREAM WIDTH: ~30 ft.      SAMPLE REACH: 300 ft.
     CONDUCTIVITY:          ELECTROSHOCKER SETTINGS : 
NOTES: Big Stream, 1 BPE is insufficient, Riparian in good condition lots of Willows,

Grasses, and Sedges, algae present and water is slightly stained.  
Caddis, Mayflies, and Damselflies present.

 



Discussion.  Willow Creek is a source of water for Steamboat Lake and is the tailwater 
stream below the dam.  Willow Creek contained a good mix of riffles, runs, and pools.  
At the sample sites the stream was wide with slow moving water and a cobble based 
bottom, the water was also slightly stained.  The stream appeared to be a Rosgen C 
channel type.  Riparian vegetation consisted of willows and sedges mainly, as well as a 
small grass component. 
 
For the size of the stream less fish were captured at both sites versus the smaller 
tributaries, Red and Beaver Creeks.  This may be due to the size of the stream and the 
ability of the fish to swim away from the electricity.  A variety of fish were captured 
including Mountain suckers, Mottled sculpin, Speckled dace, Fathead minnow and 
White suckers.  Macro-invertebrates present were caddis, mayflies, and damselflies.  
 
Recommendations: 

• This stream would benefit from an instream flow recommendation.  Periodically 
monitor to ensure that stream habitats remain in good condition.   

 
• Follow up with a two-pass removal population estimate with three backpack 

electro-fishers or possibly a bank shocking rig. 







COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Willow Creek
XS LOCATION: 800 ft downst fr conf w Beaver Creek
XS NUMBER: 1

DATE: 16-Aug-11
OBSERVERS: R. Smith, E. Spencer

1/4 SEC: SW
SECTION: 3
TWP: 9N
RANGE: 85W
PM: 6th

COUNTY: Routt
WATERSHED: Elk River
DIVISION: 6
DOW CODE: 22842

USGS MAP: 0
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 DATACHANNEL PROFILE DATA

SLOPE: 0.0034

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

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



STREAM NAME: Willow Creek
XS LOCATION: 800 ft downst fr conf w Beaver Creek
XS NUMBER: 1

# DATA POINTS= 29 VALUES COMPUTED FROM RAW FIELD DATA

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

RS 0.00 5.49 0.00  0.00 0.00 0.0%
1 G 6.00 5.92 0.00  0.00 0.00 0.0%

8.00 6.83 0.00  0.00 0.00 0.0%
10.00 7.15 0.00  0.00 0.00 0.0%

W 12.00 7.20 0.00 0.00 0.00  0.00 0.00 0.0%
13.00 7.20 0.00 0.00 0.00  0.00 0.00 0.0%
14.50 7.30 0.10 0.92 1.50 0.10 0.15 0.14 0.8%
16.00 7.50 0.30 0.92 1.51 0.30 0.45 0.41 2.5%
17.50 7.50 0.30 1.56 1.50 0.30 0.45 0.70 4.2%
19.00 7.65 0.45 2.32 1.51 0.45 0.68 1.57 9.3%
20.50 7.60 0.40 2.34 1.50 0.40 0.60 1.40 8.3%
22.00 7.70 0.50 2.40 1.50 0.50 0.75 1.80 10.7%
23.50 7.80 0.60 2.06 1.50 0.60 0.90 1.85 11.0%
25.00 7.70 0.50 1.94 1.50 0.50 0.75 1.46 8.6%
26.50 7.50 0.40 2.08 1.51 0.40 0.60 1.25 7.4%
28.00 7.50 0.30 0.70 1.50 0.30 0.45 0.32 1.9%
29.50 7.70 0.50 2.08 1.51 0.50 0.75 1.56 9.2%
31.00 7.55 0.35 1.85 1.51 0.35 0.53 0.97 5.8%
32.50 7.70 0.50 1.97 1.51 0.50 0.75 1.48 8.7%
34.00 7.60 0.40 1.01 1.50 0.40 0.60 0.61 3.6%
35.50 7.50 0.30 1.58 1.50 0.30 0.45 0.71 4.2%
37.00 7.40 0.20 0.29 1.50 0.20 0.30 0.09 0.5%
38.50 7.35 0.15 0.92 1.50 0.15 0.23 0.21 1.2%
40.00 7.30 0.10 0.18 1.50 0.10 0.15 0.03 0.2%
41.50 7.30 0.10 0.48 1.50 0.10 0.15 0.07 0.4%
43.00 7.60 0.40 0.65 1.53 0.40 0.42 0.27 1.6%

W 43.60 7.20 0.00 0.00 0.72  0.00 0.00 0.0%
43.70 6.43 0.00  0.00 0.00 0.0%

1 LS & G 48.00 5.96 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 30.84 0.6 10.10 16.89 100.0%
(Max.)

Manning's n = 0.0246
Hydraulic Radius= 0.3273464



STREAM NAME: Willow Creek
XS LOCATION: 800 ft downst fr conf w Beaver Creek
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

10.10 9.95 -1.5%
6.95 10.10 18.42 82.5%
6.97 10.10 17.73 75.6%
6.99 10.10 17.03 68.7%
7.01 10.10 16.34 61.9%
7.03 10.10 15.65 55.1%
7.05 10.10 14.97 48.3%
7.07 10.10 14.28 41.5%
7.09 10.10 13.60 34.8%
7.11 10.10 12.92 28.0%
7.13 10.10 12.25 21.3%
7.15 10.10 11.58 14.7%
7.16 10.10 11.24 11.4%
7.17 10.10 10.91 8.1%
7.18 10.10 10.59 4.9%
7.19 10.10 10.26 1.7%
7.20 10.10 9.95 -1.5%
7.21 10.10 9.64 -4.5%
7.22 10.10 9.34 -7.5%
7.23 10.10 9.03 -10.5%
7.24 10.10 8.73 -13.5%
7.25 10.10 8.44 -16.4%
7.27 10.10 7.84 -22.3%
7.29 10.10 7.26 -28.1%
7.31 10.10 6.70 -33.7%
7.33 10.10 6.16 -38.9%
7.35 10.10 5.65 -44.0%
7 37 10 10 5 15 48 9%7.37 10.10 5.15 -48.9%
7.39 10.10 4.68 -53.7%
7.41 10.10 4.21 -58.3%
7.43 10.10 3.76 -62.7%
7.45 10.10 3.33 -67.0%

WATERLINE AT ZERO
AREA ERROR = 7.195



STREAM NAME: Willow Creek
XS LOCATION: 800 ft downst fr conf w Beaver Creek
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* 5.96 41.91 1.33 1.84 55.55 43.07 100.0% 1.29 231.82 4.17
6.20 39.24 1.17 1.60 46.00 40.33 93.7% 1.14 176.86 3.84
6.25 38.67 1.14 1.55 44.05 39.75 92.3% 1.11 166.15 3.77
6.30 38.11 1.11 1.50 42.13 39.17 91.0% 1.08 155.78 3.70
6.35 37.54 1.07 1.45 40.24 38.59 89.6% 1.04 145.75 3.62
6.40 36.97 1.04 1.40 38.38 38.01 88.3% 1.01 136.04 3.54
6.45 36.54 1.00 1.35 36.54 37.55 87.2% 0.97 126.39 3.46
6.50 36.43 0.95 1.30 34.72 37.38 86.8% 0.93 116.40 3.35
6.55 36.31 0.91 1.25 32.90 37.21 86.4% 0.88 106.74 3.24
6.60 36.19 0.86 1.20 31.09 37.04 86.0% 0.84 97.42 3.13
6.65 36.08 0.81 1.15 29.28 36.87 85.6% 0.79 88.44 3.02
6.70 35.96 0.76 1.10 27.48 36.70 85.2% 0.75 79.81 2.90
6.75 35.85 0.72 1.05 25.68 36.53 84.8% 0.70 71.53 2.79
6.80 35.73 0.67 1.00 23.89 36.36 84.4% 0.66 63.62 2.66
6.85 35.55 0.62 0.95 22.11 36.13 83.9% 0.61 56.14 2.54
6.90 35.23 0.58 0.90 20.34 35.76 83.0% 0.57 49.19 2.42
6.95 34.91 0.53 0.85 18.59 35.39 82.2% 0.53 42.62 2.29
7.00 34.59 0.49 0.80 16.85 35.03 81.3% 0.48 36.44 2.16
7.05 34.27 0.44 0.75 15.13 34.66 80.5% 0.44 30.66 2.03
7.10 33.96 0.40 0.70 13.42 34.29 79.6% 0.39 25.30 1.88
7.15 33.64 0.35 0.65 11.73 33.92 78.8% 0.35 20.36 1.74

*WL* 7.20 31.79 0.32 0.60 10.09 32.03 74.4% 0.32 16.46 1.63
7.25 29.85 0.29 0.55 8.58 30.08 69.8% 0.29 13.09 1.53
7.30 29.03 0.24 0.50 7.10 29.23 67.9% 0.24 9.74 1.37
7.35 25.46 0.23 0.45 5.77 25.64 59.5% 0.23 7.52 1.30
7.40 23.26 0.20 0.40 4.55 23.42 54.4% 0.19 5.38 1.18
7.45 21.74 0.16 0.35 3.43 21.87 50.8% 0.16 3.51 1.02
7.50 20.29 0.12 0.30 2.38 20.40 47.4% 0.12 2.00 0.84
7.55 15.04 0.10 0.25 1.55 15.12 35.1% 0.10 1.20 0.77
7.60 11.81 0.07 0.20 0.88 11.86 27.5% 0.07 0.55 0.62
7.65 6.75 0.06 0.15 0.41 6.77 15.7% 0.06 0.22 0.54
7.70 3.31 0.05 0.10 0.16 3.31 7.7% 0.05 0.08 0.48
7.75 1.64 0.03 0.05 0.04 1.65 3.8% 0.03 0.01 0.32
7.80 0.14 0.00 0.00 0.00 0.14 0.3% 0.00 0.00 0.06



STREAM NAME: Willow Creek
XS LOCATION: 800 ft downst fr conf w Beaver Creek
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 16.89 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 16.46 cfs =============================
(Qm-Qc)/Qm * 100 = 2.5 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 7.20 ft ===========      ========
CALCULATED WATERLINE (WLc)= 7.20 ft
(WLm-WLc)/WLm * 100 = 0.1 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.60 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.60 ft
(Dm-Dc)/Dm * 100 -0.8 % _____________________       ____________________

MEAN VELOCITY= 1.63 ft/sec _____________________       ____________________
MANNING'S N= 0.025
SLOPE= 0.0034 ft/ft

.4 * Qm = 6.8 cfs
2.5 * Qm= 42.2 cfs

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

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

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

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Willow Creek
XS LOCATION: 400 ft ds fr conf w Beaver Creek
XS NUMBER: 2

DATE: 16-Aug-11
OBSERVERS: R. Smith, E. Spencer

1/4 SEC: SW
SECTION: 3
TWP: 9N
RANGE: 85W
PM: 6th

COUNTY: Routt
WATERSHED: Elk River
DIVISION: 6
DOW CODE: 22842

USGS MAP: 0
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 DATACHANNEL PROFILE DATA

SLOPE: 0.0036

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

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



STREAM NAME: Willow Creek
XS LOCATION: 400 ft ds fr conf w Beaver Creek
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

LS 0.00 2.16 0.00  0.00 0.00 0.0%
1 G 1.40 3.56 0.00  0.00 0.00 0.0%

3.10 4.48 0.00  0.00 0.00 0.0%
9.00 4.70 0.00  0.00 0.00 0.0%

W 11.20 5.15 0.00 0.00 0.00  0.00 0.00 0.0%
12.00 5.40 0.25 0.31 0.84 0.25 0.29 0.09 0.5%
13.50 5.65 0.50 1.73 1.52 0.50 0.75 1.30 7.8%
15.00 5.65 0.50 0.58 1.50 0.50 0.75 0.44 2.6%
16.50 5.75 0.60 1.62 1.50 0.60 0.90 1.46 8.8%
18.00 5.90 0.75 1.70 1.51 0.75 1.13 1.91 11.5%
19.50 5.95 0.80 2.06 1.50 0.80 0.90 1.85 11.2%
20.25 5.95 0.80 1.84 0.75 0.80 0.60 1.10 6.7%
21.00 5.85 0.70 2.23 0.76 0.70 0.79 1.76 10.6%
22.50 5.75 0.65 1.77 1.50 0.65 0.98 1.73 10.4%
24.00 5.75 0.65 1.55 1.50 0.65 0.98 1.51 9.1%
25.50 5.80 0.70 1.56 1.50 0.70 1.05 1.64 9.9%
27.00 5.50 0.40 1.48 1.53 0.40 0.60 0.89 5.4%
28.50 5.30 0.20 1.28 1.51 0.20 0.30 0.38 2.3%
30.00 5.35 0.25 0.30 1.50 0.25 0.38 0.11 0.7%
31.50 5.30 0.20 0.42 1.50 0.20 0.30 0.13 0.8%
33.00 5.35 0.25 0.40 1.50 0.25 0.38 0.15 0.9%
34.50 5.30 0.20 0.28 1.50 0.20 0.30 0.08 0.5%
36.00 5.20 0.10 0.22 1.50 0.10 0.15 0.03 0.2%
37.50 5.10 0.00 0.00 1.50  0.00 0.00 0.0%

W 38.40 5.10 0.00 0.00 0.00  0.00 0.00 0.0%
40.00 4.66 0.00  0.00 0.00 0.0%

1 G 44.00 3.56 0.00  0.00 0.00 0.0%
RS 57.00 2.68 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 26.43 0.8 11.50 16.56 100.0%
(Max.)

Manning's n = 0.0356
Hydraulic Radius= 0.4350415



STREAM NAME: Willow Creek
XS LOCATION: 400 ft ds fr conf w Beaver Creek
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

11.50 11.38 -1.1%
4.88 11.50 18.42 60.2%
4.90 11.50 17.84 55.1%
4.92 11.50 17.26 50.1%
4.94 11.50 16.68 45.0%
4.96 11.50 16.10 40.0%
4.98 11.50 15.53 35.1%
5.00 11.50 14.96 30.1%
5.02 11.50 14.40 25.2%
5.04 11.50 13.84 20.3%
5.06 11.50 13.28 15.5%
5.08 11.50 12.72 10.6%
5.09 11.50 12.45 8.2%
5.10 11.50 12.17 5.8%
5.11 11.50 11.90 3.5%
5.12 11.50 11.64 1.2%
5.13 11.50 11.38 -1.1%
5.14 11.50 11.12 -3.3%
5.15 11.50 10.86 -5.6%
5.16 11.50 10.60 -7.8%
5.17 11.50 10.35 -10.0%
5.18 11.50 10.10 -12.2%
5.20 11.50 9.60 -16.5%
5.22 11.50 9.11 -20.8%
5.24 11.50 8.63 -25.0%
5.26 11.50 8.15 -29.1%
5.28 11.50 7.68 -33.2%
5 30 11 50 7 22 37 2%5.30 11.50 7.22 -37.2%
5.32 11.50 6.78 -41.1%
5.34 11.50 6.38 -44.5%
5.36 11.50 6.04 -47.4%
5.38 11.50 5.72 -50.2%

WATERLINE AT ZERO
AREA ERROR = 5.120



STREAM NAME: Willow Creek
XS LOCATION: 400 ft ds fr conf w Beaver Creek
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* 3.56 42.60 1.60 2.39 68.09 43.22 100.0% 1.58 231.19 3.40
4.12 39.53 1.14 1.83 45.08 39.93 92.4% 1.13 122.59 2.72
4.17 39.25 1.10 1.78 43.11 39.64 91.7% 1.09 114.35 2.65
4.22 38.98 1.06 1.73 41.16 39.35 91.0% 1.05 106.36 2.58
4.27 38.70 1.01 1.68 39.22 39.05 90.4% 1.00 98.62 2.51
4.32 38.43 0.97 1.63 37.29 38.76 89.7% 0.96 91.13 2.44
4.37 38.16 0.93 1.58 35.37 38.47 89.0% 0.92 83.89 2.37
4.42 37.88 0.88 1.53 33.47 38.17 88.3% 0.88 76.90 2.30
4.47 37.61 0.84 1.48 31.58 37.88 87.6% 0.83 70.17 2.22
4.52 36.33 0.82 1.43 29.73 36.59 84.6% 0.81 64.93 2.18
4.57 34.80 0.80 1.38 27.95 35.06 81.1% 0.80 60.28 2.16
4.62 33.28 0.79 1.33 26.25 33.53 77.6% 0.78 55.92 2.13
4.67 31.76 0.78 1.28 24.62 32.00 74.0% 0.77 51.86 2.11
4.72 30.68 0.75 1.23 23.07 30.91 71.5% 0.75 47.60 2.06
4.77 30.26 0.71 1.18 21.55 30.47 70.5% 0.71 42.89 1.99
4.82 29.83 0.67 1.13 20.04 30.03 69.5% 0.67 38.39 1.92
4.87 29.40 0.63 1.08 18.56 29.60 68.5% 0.63 34.11 1.84
4.92 28.98 0.59 1.03 17.10 29.16 67.5% 0.59 30.06 1.76
4.97 28.55 0.55 0.98 15.67 28.72 66.4% 0.55 26.23 1.67
5.02 28.12 0.51 0.93 14.25 28.28 65.4% 0.50 22.63 1.59
5.07 27.70 0.46 0.88 12.85 27.84 64.4% 0.46 19.25 1.50

*WL* 5.12 26.14 0.44 0.83 11.50 26.28 60.8% 0.44 16.62 1.45
5.17 25.18 0.41 0.78 10.22 25.31 58.6% 0.40 14.00 1.37
5.22 24.27 0.37 0.73 8.98 24.39 56.4% 0.37 11.57 1.29
5.27 23.36 0.33 0.68 7.79 23.47 54.3% 0.33 9.37 1.20
5.32 20.17 0.33 0.63 6.67 20.27 46.9% 0.33 7.97 1.20
5.37 16.07 0.36 0.58 5.80 16.15 37.4% 0.36 7.34 1.27
5.42 15.48 0.32 0.53 5.01 15.55 36.0% 0.32 5.90 1.18
5.47 14.80 0.29 0.48 4.25 14.87 34.4% 0.29 4.63 1.09
5.52 14.18 0.25 0.43 3.53 14.24 32.9% 0.25 3.49 0.99
5.57 13.63 0.21 0.38 2.83 13.68 31.6% 0.21 2.49 0.88
5.62 13.08 0.17 0.33 2.17 13.12 30.4% 0.17 1.63 0.75
5.67 10.84 0.14 0.28 1.56 10.88 25.2% 0.14 1.07 0.69
5.72 9.84 0.11 0.23 1.04 9.87 22.8% 0.11 0.58 0.56
5.77 6.53 0.09 0.18 0.61 6.55 15.2% 0.09 0.32 0.52
5.82 4.24 0.08 0.13 0.35 4.26 9.8% 0.08 0.17 0.48
5.87 3.15 0.05 0.08 0.17 3.15 7.3% 0.05 0.06 0.36
5.92 1.87 0.02 0.03 0.04 1.87 4.3% 0.02 0.01 0.19



STREAM NAME: Willow Creek
XS LOCATION: 400 ft ds fr conf w Beaver Creek
XS NUMBER: 2

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 16.56 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 16.62 cfs =============================
(Qm-Qc)/Qm * 100 = -0.4 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 5.13 ft ===========      ========
CALCULATED WATERLINE (WLc)= 5.12 ft
(WLm-WLc)/WLm * 100 = 0.1 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.80 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.83 ft
(Dm-Dc)/Dm * 100 -3.7 % _____________________       ____________________

MEAN VELOCITY= 1.45 ft/sec _____________________       ____________________
MANNING'S N= 0.036
SLOPE= 0.0036 ft/ft

.4 * Qm = 6.6 cfs
2.5 * Qm= 41.4 cfs

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

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

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

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Willow Creek
XS LOCATION: 800 ft upst fr conf w Beaver Creek
XS NUMBER: 4

DATE: 16-Aug-11
OBSERVERS: R. Smith, E. Spencer

1/4 SEC: NE
SECTION: 4
TWP: 9N
RANGE: 85W
PM: 6th

COUNTY: Routt
WATERSHED: Elk River
DIVISION: 6
DOW CODE: 22842

USGS MAP: 0
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 DATACHANNEL PROFILE DATA

SLOPE: 0.004

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

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



STREAM NAME: Willow Creek
XS LOCATION: 800 ft upst fr conf w Beaver Creek
XS NUMBER: 4

# DATA POINTS= 29 VALUES COMPUTED FROM RAW FIELD DATA

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

RS 0.00 3.60 0.00  0.00 0.00 0.0%
1 G 2.60 5.77 0.00  0.00 0.00 0.0%

W 5.70 6.80 0.00 0.00 0.00  0.00 0.00 0.0%
7.00 6.80 0.00 0.00 0.00  0.00 0.00 0.0%
9.00 7.10 0.30 0.00 2.02 0.30 0.45 0.00 0.0%

10.00 7.30 0.50 0.33 1.02 0.50 0.50 0.17 1.6%
11.00 7.40 0.60 1.46 1.00 0.60 0.60 0.88 8.5%
12.00 7.50 0.70 1.02 1.00 0.70 0.70 0.71 7.0%
13.00 7.45 0.65 0.86 1.00 0.65 0.65 0.56 5.4%
14.00 7.40 0.60 0.73 1.00 0.60 0.60 0.44 4.3%
15.00 7.35 0.55 1.04 1.00 0.55 0.55 0.57 5.6%
16.00 7.25 0.45 1.72 1.00 0.45 0.45 0.77 7.5%
17.00 7.30 0.50 1.29 1.00 0.50 0.50 0.65 6.3%
18.00 7.10 0.30 1.66 1.02 0.30 0.38 0.62 6.1%
19.50 7.15 0.40 0.72 1.50 0.40 0.60 0.43 4.2%
21.00 6.95 0.20 0.94 1.51 0.20 0.30 0.28 2.7%
22.50 7.05 0.30 0.00 1.50 0.30 0.45 0.00 0.0%
24.00 6.90 0.15 0.00 1.51 0.15 0.23 0.00 0.0%
25.50 6.95 0.20 0.99 1.50 0.20 0.30 0.30 2.9%
27.00 7.25 0.50 0.90 1.53 0.50 0.63 0.56 5.5%
28.00 7.25 0.50 1.31 1.00 0.50 0.50 0.66 6.4%
29.00 7.15 0.40 1.61 1.00 0.40 0.40 0.64 6.3%
30.00 7.15 0.40 1.14 1.00 0.40 0.40 0.46 4.4%
31.00 7.25 0.50 1.22 1.00 0.50 0.50 0.61 5.9%
32.00 7.25 0.50 1.07 1.00 0.50 0.50 0.54 5.2%
33.00 7.25 0.50 1.07 1.00 0.50 0.40 0.43 4.2%

W 33.60 6.75 0.00 0.00 0.78  0.00 0.00 0.0%
1 G 37.50 5.80 0.00  0.00 0.00 0.0%

LS 41.90 4.82 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 26.93 0.7 10.58 10.27 100.0%
(Max.)

Manning's n = 0.0519
Hydraulic Radius= 0.39270807



STREAM NAME: Willow Creek
XS LOCATION: 800 ft upst fr conf w Beaver Creek
XS NUMBER: 4

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

10.58 10.53 -0.4%
6.53 10.58 17.72 67.6%
6.55 10.58 17.13 62.0%
6.57 10.58 16.54 56.4%
6.59 10.58 15.96 50.9%
6.61 10.58 15.37 45.4%
6.63 10.58 14.79 39.9%
6.65 10.58 14.22 34.4%
6.67 10.58 13.64 29.0%
6.69 10.58 13.07 23.6%
6.71 10.58 12.50 18.2%
6.73 10.58 11.93 12.9%
6.74 10.58 11.65 10.2%
6.75 10.58 11.37 7.5%
6.76 10.58 11.09 4.9%
6.77 10.58 10.81 2.2%
6.78 10.58 10.53 -0.4%
6.79 10.58 10.25 -3.1%
6.80 10.58 9.97 -5.7%
6.81 10.58 9.70 -8.3%
6.82 10.58 9.44 -10.8%
6.83 10.58 9.17 -13.3%
6.85 10.58 8.65 -18.2%
6.87 10.58 8.13 -23.2%
6.89 10.58 7.61 -28.1%
6.91 10.58 7.09 -32.9%
6.93 10.58 6.59 -37.7%
6 95 10 58 6 11 42 2%6.95 10.58 6.11 -42.2%
6.97 10.58 5.65 -46.6%
6.99 10.58 5.20 -50.8%
7.01 10.58 4.78 -54.8%
7.03 10.58 4.37 -58.7%

WATERLINE AT ZERO
AREA ERROR = 6.773



STREAM NAME: Willow Creek
XS LOCATION: 800 ft upst fr conf w Beaver Creek
XS NUMBER: 4 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* 5.80 34.81 1.18 1.70 41.09 35.41 100.0% 1.16 82.14 2.00
5.82 34.64 1.16 1.68 40.28 35.24 99.5% 1.14 79.71 1.98
5.87 34.29 1.12 1.63 38.55 34.87 98.5% 1.11 74.63 1.94
5.92 33.93 1.09 1.58 36.85 34.50 97.4% 1.07 69.70 1.89
5.97 33.58 1.05 1.53 35.16 34.13 96.4% 1.03 64.93 1.85
6.02 33.22 1.01 1.48 33.49 33.76 95.3% 0.99 60.31 1.80
6.07 32.86 0.97 1.43 31.84 33.39 94.3% 0.95 55.84 1.75
6.12 32.51 0.93 1.38 30.20 33.02 93.2% 0.91 51.53 1.71
6.17 32.15 0.89 1.33 28.59 32.65 92.2% 0.88 47.37 1.66
6.22 31.80 0.85 1.28 26.99 32.28 91.2% 0.84 43.36 1.61
6.27 31.44 0.81 1.23 25.41 31.91 90.1% 0.80 39.51 1.56
6.32 31.09 0.77 1.18 23.84 31.54 89.1% 0.76 35.82 1.50
6.37 30.73 0.73 1.13 22.30 31.17 88.0% 0.72 32.29 1.45
6.42 30.37 0.68 1.08 20.77 30.80 87.0% 0.67 28.92 1.39
6.47 30.02 0.64 1.03 19.26 30.43 85.9% 0.63 25.71 1.33
6.52 29.66 0.60 0.98 17.77 30.06 84.9% 0.59 22.66 1.28
6.57 29.31 0.56 0.93 16.29 29.69 83.8% 0.55 19.77 1.21
6.62 28.95 0.51 0.88 14.84 29.32 82.8% 0.51 17.06 1.15
6.67 28.60 0.47 0.83 13.40 28.95 81.8% 0.46 14.51 1.08
6.72 28.24 0.42 0.78 11.98 28.58 80.7% 0.42 12.15 1.01

*WL* 6.77 27.95 0.38 0.73 10.57 28.28 79.8% 0.37 9.94 0.94
6.82 26.36 0.35 0.68 9.21 26.66 75.3% 0.35 8.22 0.89
6.87 25.96 0.30 0.63 7.91 26.24 74.1% 0.30 6.43 0.81
6.92 24.63 0.27 0.58 6.63 24.89 70.3% 0.27 4.97 0.75
6.97 22.30 0.24 0.53 5.46 22.52 63.6% 0.24 3.84 0.70
7.02 20.03 0.22 0.48 4.40 20.22 57.1% 0.22 2.88 0.65
7.07 18.35 0.19 0.43 3.45 18.50 52.3% 0.19 2.04 0.59
7.12 16.55 0.15 0.38 2.56 16.67 47.1% 0.15 1.33 0.52
7.17 13.27 0.14 0.33 1.82 13.36 37.7% 0.14 0.87 0.48
7.22 11.46 0.11 0.28 1.20 11.51 32.5% 0.10 0.48 0.40
7.27 6.56 0.11 0.23 0.75 6.59 18.6% 0.11 0.32 0.42
7.32 5.03 0.09 0.18 0.46 5.05 14.2% 0.09 0.17 0.37
7.37 3.80 0.06 0.13 0.24 3.81 10.7% 0.06 0.07 0.29
7.42 2.30 0.04 0.08 0.09 2.30 6.5% 0.04 0.02 0.21
7.47 0.80 0.01 0.03 0.01 0.80 2.3% 0.01 0.00 0.10



STREAM NAME: Willow Creek
XS LOCATION: 800 ft upst fr conf w Beaver Creek
XS NUMBER: 4

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 10.27 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 9.94 cfs =============================
(Qm-Qc)/Qm * 100 = 3.2 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 6.78 ft ===========      ========
CALCULATED WATERLINE (WLc)= 6.77 ft
(WLm-WLc)/WLm * 100 = 0.0 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.70 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.73 ft
(Dm-Dc)/Dm * 100 -3.8 % _____________________       ____________________

MEAN VELOCITY= 0.94 ft/sec _____________________       ____________________
MANNING'S N= 0.052
SLOPE= 0.004 ft/ft

.4 * Qm = 4.1 cfs
2.5 * Qm= 25.7 cfs

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

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

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

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Willow Creek
XS LOCATION: At mouth of canyon
XS NUMBER: 1

DATE: 26-Sep-11
OBSERVERS: R. Smith, J. Neely

1/4 SEC: SW
SECTION: 3
TWP: 9N
RANGE: 95W
PM: Sixth

COUNTY: Routt
WATERSHED: Elk River
DIVISION: 6
DOW CODE: 22842

USGS MAP: 0
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 DATACHANNEL PROFILE DATA

SLOPE: 0.014

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

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



STREAM NAME: Willow Creek
XS LOCATION: At mouth of canyon
XS NUMBER: 1

# DATA POINTS= 33 VALUES COMPUTED FROM RAW FIELD DATA

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

LS 0.00 2.82 0.00  0.00 0.00 0.0%
1 G 3.00 3.40 0.00  0.00 0.00 0.0%

5.00 3.40 0.00  0.00 0.00 0.0%
7.00 3.72 0.00  0.00 0.00 0.0%

W 9.50 4.28 0.00 0.00 0.00  0.00 0.00 0.0%
10.00 4.40 0.10 0.00 0.51 0.10 0.08 0.00 0.0%
11.00 4.40 0.10 0.10 1.00 0.10 0.10 0.01 0.1%
12.00 4.40 0.10 0.72 1.00 0.10 0.10 0.07 0.5%
13.00 4.40 0.10 0.44 1.00 0.10 0.10 0.04 0.3%
14.00 4.40 0.10 0.88 1.00 0.10 0.10 0.09 0.6%
15.00 4.40 0.10 0.11 1.00 0.10 0.10 0.01 0.1%
16.00 4.35 0.05 0.00 1.00 0.05 0.05 0.00 0.0%
17.00 4.50 0.20 0.65 1.01 0.20 0.20 0.13 0.9%
18.00 4.80 0.50 2.17 1.04 0.50 0.50 1.09 7.9%
19.00 4.70 0.40 1.83 1.00 0.40 0.40 0.73 5.3%
20.00 5.00 0.70 2.13 1.04 0.70 0.70 1.49 10.8%
21.00 5.05 0.75 1.58 1.00 0.75 0.75 1.19 8.6%
22.00 5.00 0.70 1.28 1.00 0.70 0.70 0.90 6.5%
23.00 4.90 0.60 1.35 1.00 0.60 0.60 0.81 5.9%
24.00 4.80 0.50 1.44 1.00 0.50 0.50 0.72 5.2%
25.00 4.80 0.50 1.57 1.00 0.50 0.50 0.79 5.7%
26.00 4.90 0.60 1.78 1.00 0.60 0.60 1.07 7.8%
27.00 4.60 0.30 1.92 1.04 0.30 0.30 0.58 4.2%
28.00 4.50 0.20 1.60 1.00 0.20 0.30 0.48 3.5%
30.00 4.55 0.25 0.78 2.00 0.25 0.50 0.39 2.8%
32.00 4.95 0.65 1.53 2.04 0.65 1.30 1.99 14.4%
34.00 4.90 0.60 0.96 2.00 0.60 1.20 1.15 8.4%
36.00 4.50 0.20 0.16 2.04 0.20 0.40 0.06 0.5%
38.00 4.45 0.15 0.00 2.00 0.15 0.34 0.00 0.0%

W 40.50 4.28 0.00 0.00 2.51  0.00 0.00 0.0%
1 G 42.00 3.26 0.00  0.00 0.00 0.0%

43.70 2.62 0.00  0.00 0.00 0.0%
RS 49.50 2.30 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 31.27 0.75 10.41 13.78 100.0%
(Max.)

Manning's n = 0.0638
Hydraulic Radius= 0.33295466



STREAM NAME: Willow Creek
XS LOCATION: At mouth of canyon
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

10.41 11.00 5.7%
4.03 10.41 18.94 81.9%
4.05 10.41 18.29 75.7%
4.07 10.41 17.64 69.4%
4.09 10.41 17.00 63.3%
4.11 10.41 16.36 57.1%
4.13 10.41 15.72 51.0%
4.15 10.41 15.08 44.9%
4.17 10.41 14.45 38.8%
4.19 10.41 13.82 32.7%
4.21 10.41 13.19 26.6%
4.23 10.41 12.56 20.6%
4.24 10.41 12.25 17.6%
4.25 10.41 11.94 14.6%
4.26 10.41 11.62 11.6%
4.27 10.41 11.31 8.6%
4.28 10.41 11.00 5.7%
4.29 10.41 10.69 2.7%
4.30 10.41 10.39 -0.2%
4.31 10.41 10.08 -3.2%
4.32 10.41 9.78 -6.1%
4.33 10.41 9.48 -9.0%
4.35 10.41 8.88 -14.7%
4.37 10.41 8.29 -20.3%
4.39 10.41 7.73 -25.8%
4.41 10.41 7.23 -30.6%
4.43 10.41 6.79 -34.8%
4 45 10 41 6 36 38 9%4.45 10.41 6.36 -38.9%
4.47 10.41 5.94 -42.9%
4.49 10.41 5.54 -46.8%
4.51 10.41 5.16 -50.4%
4.53 10.41 4.81 -53.8%

WATERLINE AT ZERO
AREA ERROR = 4.299



STREAM NAME: Willow Creek
XS LOCATION: At mouth of canyon
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* 3.40 36.79 1.11 1.65 40.67 37.43 100.0% 1.09 118.43 2.91
3.45 36.41 1.07 1.60 38.87 37.03 98.9% 1.05 110.61 2.85
3.50 36.03 1.03 1.55 37.06 36.62 97.9% 1.01 102.91 2.78
3.55 35.64 0.99 1.50 35.27 36.22 96.8% 0.97 95.46 2.71
3.60 35.26 0.95 1.45 33.50 35.81 95.7% 0.94 88.25 2.63
3.65 34.87 0.91 1.40 31.74 35.41 94.6% 0.90 81.31 2.56
3.70 34.48 0.87 1.35 30.01 35.00 93.5% 0.86 74.61 2.49
3.75 34.15 0.83 1.30 28.30 34.65 92.6% 0.82 68.10 2.41
3.80 33.85 0.79 1.25 26.60 34.33 91.7% 0.77 61.80 2.32
3.85 33.56 0.74 1.20 24.91 34.01 90.9% 0.73 55.75 2.24
3.90 33.26 0.70 1.15 23.24 33.69 90.0% 0.69 49.97 2.15
3.95 32.96 0.65 1.10 21.58 33.37 89.2% 0.65 44.46 2.06
4.00 32.67 0.61 1.05 19.94 33.06 88.3% 0.60 39.22 1.97
4.05 32.37 0.57 1.00 18.32 32.74 87.5% 0.56 34.26 1.87
4.10 32.07 0.52 0.95 16.71 32.42 86.6% 0.52 29.58 1.77
4.15 31.78 0.48 0.90 15.11 32.10 85.8% 0.47 25.18 1.67
4.20 31.48 0.43 0.85 13.53 31.79 84.9% 0.43 21.08 1.56
4.25 31.18 0.38 0.80 11.96 31.47 84.1% 0.38 17.29 1.45

*WL* 4.30 30.64 0.34 0.75 10.41 30.91 82.6% 0.34 13.89 1.33
4.35 29.72 0.30 0.70 8.90 29.98 80.1% 0.30 10.92 1.23
4.40 22.42 0.33 0.65 7.48 22.67 60.6% 0.33 9.83 1.31
4.45 21.37 0.30 0.60 6.38 21.62 57.8% 0.29 7.78 1.22
4.50 19.05 0.28 0.55 5.37 19.29 51.5% 0.28 6.30 1.17
4.55 16.10 0.28 0.50 4.49 16.33 43.6% 0.27 5.22 1.16
4.60 14.93 0.25 0.45 3.71 15.14 40.4% 0.25 4.00 1.08
4.65 14.10 0.21 0.40 2.98 14.28 38.2% 0.21 2.90 0.97
4.70 13.28 0.17 0.35 2.30 13.43 35.9% 0.17 1.95 0.85
4.75 11.78 0.14 0.30 1.67 11.90 31.8% 0.14 1.25 0.75
4.80 9.28 0.12 0.25 1.12 9.37 25.0% 0.12 0.75 0.67
4.85 7.45 0.09 0.20 0.70 7.51 20.1% 0.09 0.40 0.57
4.90 5.63 0.07 0.15 0.38 5.66 15.1% 0.07 0.17 0.45
4.95 2.68 0.06 0.10 0.17 2.69 7.2% 0.06 0.07 0.44
5.00 2.03 0.03 0.05 0.05 2.04 5.4% 0.03 0.01 0.24
5.05 0.00 #DIV/0! 0.00 0.00 0.00 0.0% #DIV/0! #DIV/0! #DIV/0!



STREAM NAME: Willow Creek
XS LOCATION: At mouth of canyon
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 13.78 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 13.89 cfs =============================
(Qm-Qc)/Qm * 100 = -0.8 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 4.28 ft ===========      ========
CALCULATED WATERLINE (WLc)= 4.30 ft
(WLm-WLc)/WLm * 100 = -0.4 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.75 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.75 ft
(Dm-Dc)/Dm * 100 -0.1 % _____________________       ____________________

MEAN VELOCITY= 1.33 ft/sec _____________________       ____________________
MANNING'S N= 0.064
SLOPE= 0.014 ft/ft

.4 * Qm = 5.5 cfs
2.5 * Qm= 34.4 cfs

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

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

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

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Willow Creek
XS LOCATION: 800 ft. downst fr conf w/ Beaver Creek
XS NUMBER: 2

DATE: 26-Sep-11
OBSERVERS: R. Smith, J. Neely

1/4 SEC: SW
SECTION: 3
TWP: 9N
RANGE: 85W
PM: Sixth

COUNTY: Routt
WATERSHED: Elk River
DIVISION: 6
DOW CODE: 22842

USGS MAP: 0
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 DATACHANNEL PROFILE DATA

SLOPE: 0.004

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

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



STREAM NAME: Willow Creek
XS LOCATION: 800 ft. downst fr conf w/ Beaver Creek
XS NUMBER: 2

# DATA POINTS= 37 VALUES COMPUTED FROM RAW FIELD DATA

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

RS 0.00 2.98 0.00  0.00 0.00 0.0%
1 G 3.00 3.08 0.00  0.00 0.00 0.0%

4.00 3.21 0.00  0.00 0.00 0.0%
7.00 4.66 0.00  0.00 0.00 0.0%

W 12.60 5.01 0.00 0.00 0.00  0.00 0.00 0.0%
13.00 5.10 0.10 1.03 0.41 0.10 0.07 0.07 0.6%
14.00 5.10 0.10 0.00 1.00 0.10 0.10 0.00 0.0%
15.00 5.25 0.25 1.26 1.01 0.25 0.25 0.32 2.5%
16.00 5.40 0.40 1.73 1.01 0.40 0.40 0.69 5.5%
17.00 5.25 0.25 1.11 1.01 0.25 0.25 0.28 2.2%
18.00 5.20 0.20 1.97 1.00 0.20 0.20 0.39 3.1%
19.00 5.30 0.30 2.04 1.00 0.30 0.30 0.61 4.8%
20.00 5.30 0.30 2.17 1.00 0.30 0.30 0.65 5.1%
21.00 5.40 0.40 2.11 1.00 0.40 0.40 0.84 6.6%
22.00 5.55 0.55 1.40 1.01 0.55 0.55 0.77 6.1%
23.00 5.50 0.50 1.89 1.00 0.50 0.50 0.95 7.4%
24.00 5.40 0.40 1.88 1.00 0.40 0.40 0.75 5.9%
25.00 5.30 0.30 1.93 1.00 0.30 0.30 0.58 4.6%
26.00 5.25 0.25 1.77 1.00 0.25 0.25 0.44 3.5%
27.00 5.35 0.35 1.61 1.00 0.35 0.35 0.56 4.4%
28.00 5.50 0.50 1.46 1.01 0.50 0.50 0.73 5.8%
29.00 5.55 0.55 1.64 1.00 0.55 0.55 0.90 7.1%
30.00 5.60 0.60 1.35 1.00 0.60 0.60 0.81 6.4%
31.00 5.50 0.50 1.57 1.00 0.50 0.50 0.79 6.2%
32.00 5.40 0.40 1.35 1.00 0.40 0.40 0.54 4.3%
33.00 5.45 0.45 1.16 1.00 0.45 0.45 0.52 4.1%
34.00 5.45 0.40 0.54 1.00 0.40 0.40 0.22 1.7%
35.00 5.10 0.10 0.42 1.06 0.10 0.10 0.04 0.3%
36.00 5.00 0.00 0.00 1.00  0.00 0.00 0.0%
37.00 5.10 0.10 0.56 1.00 0.10 0.10 0.06 0.4%
38.00 5.10 0.10 0.28 1.00 0.10 0.10 0.03 0.2%
39.00 5.00 0.00 0.00 1.00  0.00 0.00 0.0%
40.00 5.30 0.30 0.35 1.04 0.30 0.30 0.11 0.8%
41.00 5.20 0.20 0.32 1.00 0.20 0.15 0.05 0.4%

W 41.50 4.97 0.00 0.00 0.55  0.00 0.00 0.0%
1 G 42.90 3.17 0.00  0.00 0.00 0.0%

LS 44.50 3.10 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 29.18 0.6 8.77 12.69 100.0%
(Max.)

Manning's n = 0.0291
Hydraulic Radius= 0.30052596



STREAM NAME: Willow Creek
XS LOCATION: 800 ft. downst fr conf w/ Beaver Creek
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

8.77 8.67 -1.1%
4.76 8.77 16.43 87.4%
4.78 8.77 15.77 79.9%
4.80 8.77 15.12 72.4%
4.82 8.77 14.47 65.0%
4.84 8.77 13.84 57.8%
4.86 8.77 13.20 50.5%
4.88 8.77 12.58 43.4%
4.90 8.77 11.96 36.3%
4.92 8.77 11.34 29.4%
4.94 8.77 10.74 22.4%
4.96 8.77 10.14 15.6%
4.97 8.77 9.84 12.2%
4.98 8.77 9.55 8.9%
4.99 8.77 9.25 5.5%
5.00 8.77 8.96 2.2%
5.01 8.77 8.67 -1.1%
5.02 8.77 8.39 -4.4%
5.03 8.77 8.11 -7.6%
5.04 8.77 7.83 -10.7%
5.05 8.77 7.56 -13.8%
5.06 8.77 7.29 -16.9%
5.08 8.77 6.76 -22.9%
5.10 8.77 6.25 -28.7%
5.12 8.77 5.79 -34.0%
5.14 8.77 5.34 -39.2%
5.16 8.77 4.89 -44.2%
5 18 8 77 4 45 49 2%5.18 8.77 4.45 -49.2%
5.20 8.77 4.02 -54.1%
5.22 8.77 3.60 -59.0%
5.24 8.77 3.20 -63.5%
5.26 8.77 2.82 -67.9%

WATERLINE AT ZERO
AREA ERROR = 5.002



STREAM NAME: Willow Creek
XS LOCATION: 800 ft. downst fr conf w/ Beaver Creek
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* 3.17 39.21 1.90 2.43 74.59 40.72 100.0% 1.83 360.27 4.83
4.00 36.62 1.18 1.60 43.15 37.53 92.2% 1.15 152.76 3.54
4.05 36.47 1.13 1.55 41.32 37.35 91.7% 1.11 142.58 3.45
4.10 36.33 1.09 1.50 39.50 37.18 91.3% 1.06 132.69 3.36
4.15 36.19 1.04 1.45 37.69 37.00 90.9% 1.02 123.09 3.27
4.20 36.05 1.00 1.40 35.88 36.82 90.4% 0.97 113.78 3.17
4.25 35.90 0.95 1.35 34.08 36.64 90.0% 0.93 104.78 3.07
4.30 35.76 0.90 1.30 32.29 36.46 89.6% 0.89 96.07 2.98
4.35 35.62 0.86 1.25 30.51 36.29 89.1% 0.84 87.67 2.87
4.40 35.48 0.81 1.20 28.73 36.11 88.7% 0.80 79.59 2.77
4.45 35.33 0.76 1.15 26.96 35.93 88.2% 0.75 71.82 2.66
4.50 35.19 0.72 1.10 25.20 35.75 87.8% 0.70 64.37 2.55
4.55 35.05 0.67 1.05 23.44 35.57 87.4% 0.66 57.26 2.44
4.60 34.91 0.62 1.00 21.69 35.39 86.9% 0.61 50.49 2.33
4.65 34.76 0.57 0.95 19.95 35.22 86.5% 0.57 44.06 2.21
4.70 34.04 0.54 0.90 18.23 34.47 84.6% 0.53 38.45 2.11
4.75 33.20 0.50 0.85 16.55 33.60 82.5% 0.49 33.28 2.01
4.80 32.37 0.46 0.80 14.91 32.74 80.4% 0.46 28.46 1.91
4.85 31.53 0.42 0.75 13.31 31.87 78.3% 0.42 23.99 1.80
4.90 30.69 0.38 0.70 11.75 31.01 76.2% 0.38 19.86 1.69
4.95 29.85 0.34 0.65 10.24 30.14 74.0% 0.34 16.08 1.57

*WL* 5.00 28.91 0.30 0.60 8.77 29.19 71.7% 0.30 12.69 1.45
5.05 26.82 0.28 0.55 7.38 27.06 66.5% 0.27 10.01 1.36
5.10 22.86 0.27 0.50 6.09 23.07 56.7% 0.26 8.09 1.33
5.15 22.11 0.22 0.45 4.97 22.29 54.7% 0.22 5.89 1.19
5.20 21.30 0.18 0.40 3.88 21.45 52.7% 0.18 4.00 1.03
5.25 18.63 0.15 0.35 2.88 18.75 46.1% 0.15 2.67 0.93
5.30 14.19 0.14 0.30 2.04 14.28 35.1% 0.14 1.80 0.88
5.35 11.88 0.12 0.25 1.39 11.95 29.4% 0.12 1.06 0.77
5.40 9.72 0.09 0.20 0.85 9.77 24.0% 0.09 0.53 0.63
5.45 5.95 0.07 0.15 0.43 5.97 14.7% 0.07 0.24 0.56
5.50 4.24 0.04 0.10 0.18 4.25 10.4% 0.04 0.07 0.39
5.55 1.45 0.02 0.05 0.04 1.46 3.6% 0.02 0.01 0.27



STREAM NAME: Willow Creek
XS LOCATION: 800 ft. downst fr conf w/ Beaver Creek
XS NUMBER: 2

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 12.69 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 12.69 cfs =============================
(Qm-Qc)/Qm * 100 = 0.0 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 5.01 ft ===========      ========
CALCULATED WATERLINE (WLc)= 5.00 ft
(WLm-WLc)/WLm * 100 = 0.1 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.60 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.60 ft
(Dm-Dc)/Dm * 100 0.3 % _____________________       ____________________

MEAN VELOCITY= 1.45 ft/sec _____________________       ____________________
MANNING'S N= 0.029
SLOPE= 0.004 ft/ft

.4 * Qm = 5.1 cfs
2.5 * Qm= 31.7 cfs

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

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

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

CWCB REVIEW BY: ..…………………………....…………………………………………………...........................................….............. DATE:..................……………...…
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 Discharge Measurement Summary Date Generated: Tue Dec 17 2013
File Information
File Name WILWCRQ2.001.WAD
Start Date and Time 2013/07/03 15:10:45

Site Details
Site Name WILLOW CR BLW LESTER
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units  (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 29
Start Edge REW Total Width 42.000
Mean SNR 26.2 dB Total Area 31.503
Mean Temp 69.52 °F Mean Depth 0.750
Disch. Equation Mid-Section Mean Velocity 0.2499

  Total Discharge 7.8714

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%

Depth 0.3% 5.8%

Velocity 0.6% 4.7%

Width 0.1% 0.1%

Method 1.6% -

# Stations 1.8% -

Overall 2.7% 7.5%

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information. 

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

0 15:10 0.60 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
1 15:10 1.60 0.6 0.220 0.6 0.088 0.2113 1.00 0.2113 0.330 0.0698 0.9
2 15:13 3.60 0.6 0.320 0.6 0.128 0.3340 1.00 0.3340 0.640 0.2137 2.7
3 15:14 5.60 0.6 0.650 0.6 0.260 0.1726 1.00 0.1726 1.300 0.2243 2.8
4 15:15 7.60 0.6 0.680 0.6 0.272 0.3173 1.00 0.3173 1.360 0.4315 5.5
5 15:17 9.60 0.6 0.830 0.6 0.332 0.4213 1.00 0.4213 1.660 0.6993 8.9
6 15:19 11.60 0.6 0.910 0.6 0.364 0.3816 1.00 0.3816 1.547 0.5903 7.5
7 15:21 13.00 0.6 0.870 0.6 0.348 0.3386 1.00 0.3386 1.044 0.3535 4.5
8 15:24 14.00 0.6 0.600 0.6 0.240 0.4012 1.00 0.4012 0.600 0.2408 3.1
9 15:25 15.00 0.6 0.840 0.6 0.336 0.3668 1.00 0.3668 0.840 0.3081 3.9

10 15:26 16.00 0.6 1.180 0.6 0.472 0.2516 1.00 0.2516 1.180 0.2970 3.8
11 15:27 17.00 0.6 0.920 0.6 0.368 0.3376 1.00 0.3376 0.920 0.3106 3.9
12 15:28 18.00 0.6 1.100 0.6 0.440 0.3143 1.00 0.3143 1.100 0.3458 4.4
13 15:30 19.00 0.6 1.190 0.6 0.476 0.2749 1.00 0.2749 1.190 0.3272 4.2
14 15:31 20.00 0.6 0.820 0.6 0.328 0.3219 1.00 0.3219 1.025 0.3298 4.2
15 15:33 21.50 0.6 1.240 0.6 0.496 0.2293 1.00 0.2293 1.860 0.4266 5.4
16 15:34 23.00 0.6 1.170 0.6 0.468 0.2267 1.00 0.2267 1.755 0.3979 5.1
17 15:36 24.50 0.6 0.610 0.6 0.244 0.2871 1.00 0.2871 0.915 0.2626 3.3
18 15:37 26.00 0.6 0.900 0.6 0.360 0.1365 1.00 0.1365 1.350 0.1842 2.3
19 15:38 27.50 0.6 0.600 0.6 0.240 0.2349 1.00 0.2349 0.900 0.2114 2.7
20 15:39 29.00 0.6 1.000 0.6 0.400 0.1788 1.00 0.1788 1.500 0.2682 3.4
21 15:41 30.50 0.6 0.820 0.6 0.328 0.2365 1.00 0.2365 1.230 0.2909 3.7
22 15:42 32.00 0.6 1.030 0.6 0.412 0.2221 1.00 0.2221 1.545 0.3431 4.4
23 15:43 33.50 0.6 0.940 0.6 0.376 0.1683 1.00 0.1683 1.410 0.2373 3.0
24 15:45 35.00 0.6 0.250 0.6 0.100 0.2359 1.00 0.2359 0.438 0.1032 1.3
25 15:46 37.00 0.6 0.780 0.6 0.312 0.1430 1.00 0.1430 1.755 0.2510 3.2
26 15:49 39.50 0.6 0.600 0.6 0.240 0.0827 1.00 0.0827 1.350 0.1116 1.4
27 15:50 41.50 0.6 0.490 0.6 0.196 0.0548 1.00 0.0548 0.760 0.0416 0.5
28 15:50 42.60 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
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 Discharge Measurement Summary Date Generated: Tue Dec 17 2013
File Information
File Name WILWCRQ2.001.WAD
Start Date and Time 2013/07/03 15:10:45

Site Details
Site Name WILLOW CR BLW LESTER
Operator(s) BRIAN EPSTEIN
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 Discharge Measurement Summary Date Generated: Tue Dec 17 2013
File Information
File Name WILWCRQ2.001.WAD
Start Date and Time 2013/07/03 15:10:45

Site Details
Site Name WILLOW CR BLW LESTER
Operator(s) BRIAN EPSTEIN

Quality Control 
No Quality Control warnings
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 Discharge Measurement Summary Date Generated: Tue Dec 17 2013
File Information
File Name WILWCRQ2.001.WAD
Start Date and Time 2013/07/03 15:10:45

Site Details
Site Name WILLOW CR BLW LESTER
Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Wed Jul 3 15:08:46 MDT 2013
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Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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 Discharge Measurement Summary Date Generated: Fri Sep 21 2012
File Information
File Name WLWCRBBC.001.WAD
Start Date and Time 2012/09/13 15:09:18

Site Details
Site Name WILLOW CR BLW BEAVER
Operator(s) BRIAN EPSTEIN

System Information
Sensor Type FlowTracker
Serial # P2354
CPU Firmware Version 3.9
Software Ver 2.30
Mounting Correction  0.0%

Units  (English Units)
Distance ft
Velocity ft/s
Area ft^2
Discharge cfs

Summary
Averaging Int. 40 # Stations 21
Start Edge REW Total Width 29.700
Mean SNR 23.8 dB Total Area 16.308
Mean Temp 58.91 °F Mean Depth 0.549
Disch. Equation Mid-Section Mean Velocity 0.3298

  Total Discharge 5.3788

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%

Depth 0.4% 3.7%

Velocity 0.8% 2.5%

Width 0.1% 0.1%

Method 2.0% -

# Stations 2.4% -

Overall 3.4% 4.6%

Rows in italics indicate a QC warning. See the Quality Control page of this report for more information. 

Measurement Results
St Clock Loc Method Depth %Dep MeasD Vel CorrFact MeanV Area Flow %Q

0 15:09 2.60 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
1 15:09 4.60 0.6 0.230 0.6 0.092 0.0938 1.00 0.0938 0.460 0.0432 0.8
2 15:11 6.60 0.6 0.370 0.6 0.148 0.0669 1.00 0.0669 0.759 0.0508 0.9
3 15:12 8.70 0.6 0.390 0.6 0.156 0.1043 1.00 0.1043 0.780 0.0814 1.5
4 15:14 10.60 0.6 0.530 0.6 0.212 0.1736 1.00 0.1736 1.060 0.1839 3.4
5 15:16 12.70 0.6 0.720 0.6 0.288 0.2936 1.00 0.2936 1.440 0.4229 7.9
6 15:17 14.60 0.6 0.580 0.6 0.232 0.3885 1.00 0.3885 1.131 0.4394 8.2
7 15:20 16.60 0.6 0.700 0.6 0.280 0.4669 1.00 0.4669 1.050 0.4903 9.1
8 15:21 17.60 0.6 0.780 0.6 0.312 0.4009 1.00 0.4009 0.780 0.3127 5.8
9 15:22 18.60 0.6 0.900 0.6 0.360 0.5144 1.00 0.5144 0.900 0.4630 8.6

10 15:24 19.60 0.6 0.910 0.6 0.364 0.5220 1.00 0.5220 0.910 0.4751 8.8
11 15:26 20.60 0.6 0.700 0.6 0.280 0.5259 1.00 0.5259 0.735 0.3866 7.2
12 15:28 21.70 0.6 0.940 0.6 0.376 0.4111 1.00 0.4111 0.940 0.3864 7.2
13 15:29 22.60 0.6 0.720 0.6 0.288 0.4416 1.00 0.4416 0.684 0.3021 5.6
14 15:31 23.60 0.6 0.720 0.6 0.288 0.3885 1.00 0.3885 1.080 0.4196 7.8
15 15:33 25.60 0.6 0.430 0.6 0.172 0.3330 1.00 0.3330 0.860 0.2865 5.3
16 15:35 27.60 0.6 0.500 0.6 0.200 0.3133 1.00 0.3133 0.975 0.3055 5.7
17 15:37 29.50 0.6 0.520 0.6 0.208 0.2638 1.00 0.2638 0.780 0.2058 3.8
18 15:40 30.60 0.6 0.490 0.6 0.196 0.1949 1.00 0.1949 0.490 0.0955 1.8
19 15:44 31.50 0.6 0.580 0.6 0.232 0.0574 1.00 0.0574 0.493 0.0283 0.5
20 15:44 32.30 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
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 Discharge Measurement Summary Date Generated: Fri Sep 21 2012
File Information
File Name WLWCRBBC.001.WAD
Start Date and Time 2012/09/13 15:09:18

Site Details
Site Name WILLOW CR BLW BEAVER
Operator(s) BRIAN EPSTEIN
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 Discharge Measurement Summary Date Generated: Fri Sep 21 2012
File Information
File Name WLWCRBBC.001.WAD
Start Date and Time 2012/09/13 15:09:18

Site Details
Site Name WILLOW CR BLW BEAVER
Operator(s) BRIAN EPSTEIN

Quality Control 
No Quality Control warnings
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 Discharge Measurement Summary Date Generated: Fri Sep 21 2012
File Information
File Name WLWCRBBC.001.WAD
Start Date and Time 2012/09/13 15:09:18

Site Details
Site Name WILLOW CR BLW BEAVER
Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Thu Sep 13 15:07:02 MDT 2012
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Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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Willow Creek Preparation Notes       July 3, 2013 
08:59 Preparing temperature sensor pendant SN 10147532 for Willow Creek below Steamboat Lake 
deployment 

• Information and status of the pendant being prepped for deployment 

 
• Downloaded pendant C:\CWCB\ISF-

Rights\FieldWork\Download\HoboLoggers\20130703_SN10147532_DowloadContent.hobo 

• Pendant prepared for launch 
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Willow Creek Upper Recommendation 
Downstream of County Road 

Daily Temperature Statistics at Bottom of Thalwag 

Avg: Temp, °F 

Min: Temp, °F 

Max: Temp, °F 
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Willow Creek Upper Recommendation 
Downstream of County Road 

 5 Minute Readings  
Temperature at Bottom of Thalwag 

Graph 1 of 2 
July 4 to August 31 
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Willow Creek Upper Recommendation 
Downstream of County Road 

5 Minute Readings 
Temperature at Bottom of Thalwag 

Graph 2of 2 
September 1 to November 8 
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Day of Month 

Willow Creek Upper Recommendation 
Minute Temperature Readings 

Monthly Comparison  
July 

August 

September 

October 

November 
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Willow Creek Upper Recommendation 
July Temperature Data  



Location Information
GPS Waypoint Name: WillowCrTempLgr
Latitude: 40.769289
Longitude: -106.917400
Horizontal Datum: North American Datum 1983
Notes: Temperature logger deployed July 3, 2013 13:13 and retrieved

November 8, 2013 10:59.
Hobo temperature pendant deployed below riffle in thalweg, tied to three
inch pvc pipe cap with holes drilled in it and anchored to steel plate. 
























































	Willow Creek near Steamboat Lake 8-16-11#1.pdf
	Willow Creek near Steamboat Lake 8-16-11#1
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Willow Creek near Steamboat Lake 8-16-11#2.pdf
	Willow Creek near Steamboat Lake 8-16-11#2
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Willow Creek near Steamboat Lake 8-16-11#4.pdf
	Willow Creek near Steamboat Lake 8-16-11#4
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Willow Creek near Steamboat Lake 9-26-11#1.pdf
	Willow Creek near Steamboat Lake 9-26-11#1
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Willow Creek near Steamboat Lake 9-26-11#2.pdf
	Willow Creek near Steamboat Lake 9-26-11#2
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Willow Creek Photos.pdf
	IMGP3729
	IMGP3730
	IMGP3731
	IMGP3732
	IMGP3733
	IMGP3734
	IMGP3735
	IMGP3736
	IMGP3737
	IMGP3738
	IMGP3739
	IMGP3740
	IMGP3741
	IMGP3742
	IMGP3885
	IMGP3886
	IMGP3887
	IMGP3888
	IMGP3889
	IMGP3890
	IMGP3891
	IMGP3892
	IMGP3893
	IMGP3894
	IMGP3895
	IMGP3896

	20131217_WillowCreekUpper_Temp_WorkUp.pdf
	DailyTempStats_Grph
	5minTemp_Grph_1
	5minTemp_Grph_2
	Monthly_TempData_Grph
	July_TempData_Grph
	Monthly_TempData_Tbl
	DailyTempStats_Tbl
	RawData_Tbl
	LocationInformation


