






Pruden Creek 
Biological Resources Overview 

 

Introduction 

Pruden Creek drains a watershed of approximately 5.0 square miles in size as it leaves BLM lands and 
enters private lands on the south side of Elevenmile Canyon Reservoir in Park County. The creek 
originates at an elevation of approximately 10,750 feet and exits BLM lands at an elevation of 
approximately 8,850 feet. Base flows in the creek are typically less than 1.0 cfs.  

Biological resources are controlled by a short duration snowmelt runoff, limited flow rates, and a frost-
free growing season of less than 90 days.  Water quality does not appear to be a factor that limits 
biological resources, since temperature, Ph, conductivity, salinity, and metals are within typical ranges 
for creeks found at this elevation in Colorado. 

Riparian Resources 

The riparian community on BLM lands is comprised of four willow species (Salix sp.), alder (Alnus 
incana), river birch (Betula occidentalis), Cottonwood (Populus angustifolia), Shrubby Cinquefoil 
(Dasiphora fruticosa)and various grasses and sedges.  BLM has determined the riparian area is in proper 
functioning condition and is on an upward trend.  It appears that the creek’s sinuousity, width/depth 
ratio, and gradient are in balance with the landscape setting.  Riparian plants have high vigor and a 
diversity of age classes.  



At the lower elevations of the creek on BLM lands, the riparian community extends a significant distance 
laterally from the creek and throughout the floodplain, indicating that the riparian area has achieved its 
maximum potential extent. 

 

View of riparian extent associated with creek, looking downstream toward Elevenmile Canyon Reservoir. 



 

Typical riparian condition at the BLM-USFS boundary. 



 

Macroinvertebrate Resources 

Macrinvertebrates that have been documented during instream flow surveys include caddisfly 
(Trichoptera), mayfly (Ephemeroptera), stonefly (Plecoptera), blackfly (Simuliidae), water striders 
(Gerridae), and midges (Culicoides).  Macroinvertebrate density is not high.  Density is possibly limited 
by the high sedimentation rates in the stream channel that appear to be caused from extensive road 
network erosion in the higher elevation portions of the watershed.  

Fisheries Resources 

Pruden Creek has been historically known to support a rainbow trout (Onchrhynchus mykiss) 
population, but the fish population density is extremely low.  Only one fish was captured during a 
sampling effort during 2015 that sampled 300 feet of stream, indicating the low density.  Multiple fish 
were sighted during instream flow surveys that were conducted in 2014.  BLM completed a fish survey 
as part of instream flow surveys in 1998, and captured two rainbow trout in a 300 foot sampling reach. 

Overall conditions on Pruden Creek indicate a long-term ability to sustain a limited biomass fishery.  
Channel and bank stability is good to excellent. Stream shading is fair to good, provided by large shrubs 
and overhanging banks. Spawning habitat is fair, with sufficient spawning gravels. The most significant 
limiting factor is pool quantity and quality.  Pool habitat is limited by the steep gradient, and pools that 
do exist are often filled with sediment from extensive road system higher in the watershed.   The U.S. 
Forest Service has plans to implement corrective measures to reduce road erosion.    



 

Pruden Creek has reaches that are very narrow, with a stream width of 2 to 2.5 feet.  



 

This photo illustrates the mix of shrubs and trees that provide shading for fish habitat.  



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 2

DATE: 17-Aug-09
OBSERVERS: R. Smith, D. Gilbert, J. Backstrand

1/4 SEC: SW
SECTION: 28
TWP: 13S
RANGE: 73W
PM: Sixth

COUNTY: Park
WATERSHED: South Platte
DIVISION: 1
DOW CODE: 30572

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: 0.043

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

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



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 2

# DATA POINTS= 14 VALUES COMPUTED FROM RAW FIELD DATA

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

LS 2.00 4.80 0.00  0.00 0.00 0.0%
1 G 4.50 5.60 0.00  0.00 0.00 0.0%

W 4.90 5.99 0.00 0.00  0.00 0.00 0.0%
5.00 6.15 0.15 0.36 0.19 0.15 0.03 0.01 4.5%
5.30 6.20 0.20 0.45 0.30 0.20 0.06 0.03 11.3%
5.60 6.20 0.20 0.80 0.30 0.20 0.06 0.05 20.1%
5.90 6.15 0.15 0.95 0.30 0.15 0.05 0.04 17.9%
6.20 6.25 0.25 0.45 0.32 0.25 0.08 0.03 14.2%
6.50 6.25 0.25 0.89 0.30 0.25 0.08 0.07 28.0%
6.80 6.25 0.25 0.15 0.30 0.25 0.06 0.01 3.9%
7.00 6.05 0.05 0.00 0.28 0.05 0.01 0.00 0.0%

W 7.10 5.99 0.00 0.12  0.00 0.00 0.0%
1 G 7.20 5.58 0.00  0.00 0.00 0.0%

RS 10.10 4.55 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 2.41 0.25 0.42 0.24 100.0%
(Max.)

Manning's n = 0.1659
Hydraulic Radius= 0.17201036



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

0.42 0.44 5.1%
5.74 0.42 1.03 147.2%
5.76 0.42 0.98 135.1%
5.78 0.42 0.93 123.1%
5.80 0.42 0.88 111.3%
5.82 0.42 0.83 99.6%
5.84 0.42 0.78 88.0%
5.86 0.42 0.73 76.6%
5.88 0.42 0.69 65.2%
5.90 0.42 0.64 54.0%
5.92 0.42 0.59 42.9%
5.94 0.42 0.55 31.9%
5.95 0.42 0.53 26.5%
5.96 0.42 0.50 21.1%
5.97 0.42 0.48 15.7%
5.98 0.42 0.46 10.4%
5.99 0.42 0.44 5.1%
6.00 0.42 0.41 -0.2%
6.01 0.42 0.39 -5.4%
6.02 0.42 0.37 -10.6%
6.03 0.42 0.35 -15.7%
6.04 0.42 0.33 -20.8%
6.06 0.42 0.29 -30.7%
6.08 0.42 0.25 -40.5%
6.10 0.42 0.21 -50.1%
6.12 0.42 0.17 -59.6%
6.14 0.42 0.13 -68.9%
6 16 0 42 0 09 77 9%6.16 0.42 0.09 -77.9%
6.18 0.42 0.06 -85.5%
6.20 0.42 0.04 -91.6%
6.22 0.42 0.02 -95.2%
6.24 0.42 0.01 -98.5%

WATERLINE AT ZERO
AREA ERROR = 6.000



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
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* 5.60 2.70 0.52 0.65 1.39 3.37 100.0% 0.41 1.43 1.03
5.65 2.63 0.48 0.60 1.26 3.25 96.4% 0.39 1.24 0.99
5.70 2.57 0.44 0.55 1.13 3.13 92.7% 0.36 1.06 0.94
5.75 2.51 0.40 0.50 1.00 3.00 89.1% 0.33 0.89 0.89
5.80 2.44 0.36 0.45 0.88 2.88 85.4% 0.30 0.74 0.84
5.85 2.38 0.32 0.40 0.76 2.76 81.8% 0.27 0.59 0.78
5.90 2.31 0.28 0.35 0.64 2.64 78.1% 0.24 0.46 0.72
5.95 2.25 0.23 0.30 0.53 2.51 74.5% 0.21 0.34 0.65

*WL* 6.00 2.18 0.19 0.25 0.41 2.38 70.6% 0.17 0.24 0.58
6.05 2.06 0.15 0.20 0.31 2.23 66.0% 0.14 0.15 0.50
6.10 1.98 0.10 0.15 0.21 2.10 62.2% 0.10 0.08 0.40
6.15 1.91 0.06 0.10 0.11 1.97 58.5% 0.06 0.03 0.27
6.20 0.80 0.04 0.05 0.04 0.83 24.6% 0.04 0.01 0.23
6.25 0.00 #DIV/0! 0.00 0.00 0.00 0.0% #DIV/0! #DIV/0! #DIV/0!



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 2

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 0.24 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 0.24 cfs =============================
(Qm-Qc)/Qm * 100 = -0.8 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 5.99 ft ===========      ========
CALCULATED WATERLINE (WLc)= 6.00 ft
(WLm-WLc)/WLm * 100 = -0.2 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.25 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.25 ft
(Dm-Dc)/Dm * 100 -0.2 % _____________________       ____________________

MEAN VELOCITY= 0.58 ft/sec _____________________       ____________________
MANNING'S N= 0.166
SLOPE= 0.043 ft/ft

.4 * Qm = 0.1 cfs
2.5 * Qm= 0.6 cfs

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

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

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

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



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 2 Jarrett Variable Manning's n Correction Applied

*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* 5.60 2.70 0.52 0.65 1.39 3.37 100.0% 0.41 1.64 1.18
5.65 2.63 0.48 0.60 1.26 3.25 96.4% 0.39 1.41 1.12
5.70 2.57 0.44 0.55 1.13 3.13 92.7% 0.36 1.19 1.06
5.75 2.51 0.40 0.50 1.00 3.00 89.1% 0.33 0.99 0.99
5.80 2.44 0.36 0.45 0.88 2.88 85.4% 0.30 0.81 0.92
5.85 2.38 0.32 0.40 0.76 2.76 81.8% 0.27 0.64 0.84
5.90 2.31 0.28 0.35 0.64 2.64 78.1% 0.24 0.49 0.76
5.95 2.25 0.23 0.30 0.53 2.51 74.5% 0.21 0.35 0.67

*WL* 6.00 2.18 0.19 0.25 0.41 2.38 70.6% 0.17 0.24 0.58
6.05 2.06 0.15 0.20 0.31 2.23 66.0% 0.14 0.15 0.48
6.10 1.98 0.10 0.15 0.21 2.10 62.2% 0.10 0.08 0.36
6.15 1.91 0.06 0.10 0.11 1.97 58.5% 0.06 0.03 0.23
6.20 0.80 0.04 0.05 0.04 0.83 24.6% 0.04 0.01 0.18
6.25 0.00 #DIV/0! 0.00 0.00 0.00 0.0% #DIV/0! #DIV/0! #DIV/0!
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Percent Wetted Perimeter vs Discharge
Pruden Creek
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Velocity vs Discharge
Pruden Creek
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Average Depth vs Discharge
Pruden Creek
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Stage vs Discharge
Pruden Creek
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 1

DATE: 17-Aug-09
OBSERVERS: R. Smith, D. Gilbert, J. Backstrand

1/4 SEC: SW
SECTION: 28
TWP: 13S
RANGE: 73W
PM: Sixth

COUNTY: Park
WATERSHED: South Platte
DIVISION: 1
DOW CODE: 30572

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: 0.05

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

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



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 1

# DATA POINTS= 14 VALUES COMPUTED FROM RAW FIELD DATA

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

LS 2.00 2.38 0.00  0.00 0.00 0.0%
1 G 7.30 3.82 0.00  0.00 0.00 0.0%

8.60 4.08 0.00  0.00 0.00 0.0%
W 9.30 4.22 0.00 0.00  0.00 0.00 0.0%

9.60 4.30 0.10 0.30 0.31 0.10 0.03 0.01 3.3%
9.90 4.40 0.20 0.74 0.32 0.20 0.05 0.04 13.5%

10.10 4.40 0.20 0.82 0.20 0.20 0.06 0.05 17.9%
10.50 4.45 0.25 0.86 0.40 0.25 0.09 0.08 27.4%
10.80 4.40 0.20 0.98 0.30 0.20 0.06 0.06 21.4%
11.10 4.45 0.25 0.73 0.30 0.25 0.06 0.05 16.6%

W 11.30 4.19 0.00 0.33  0.00 0.00 0.0%
12.30 4.08 0.00  0.00 0.00 0.0%

1 G 13.20 3.86 0.00  0.00 0.00 0.0%
RS 17.40 2.82 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 2.17 0.25 0.35 0.27 100.0%
(Max.)

Manning's n = 0.1255
Hydraulic Radius= 0.16157887



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

0.35 0.34 -2.1%
3.96 0.35 1.23 251.3%
3.98 0.35 1.13 224.2%
4.00 0.35 1.04 198.1%
4.02 0.35 0.96 173.1%
4.04 0.35 0.87 149.1%
4.06 0.35 0.79 126.1%
4.08 0.35 0.71 104.2%
4.10 0.35 0.64 83.5%
4.12 0.35 0.58 64.3%
4.14 0.35 0.51 46.8%
4.16 0.35 0.46 30.9%
4.17 0.35 0.43 23.5%
4.18 0.35 0.41 16.6%
4.19 0.35 0.39 10.1%
4.20 0.35 0.36 3.9%
4.21 0.35 0.34 -2.1%
4.22 0.35 0.32 -7.9%
4.23 0.35 0.30 -13.6%
4.24 0.35 0.28 -19.1%
4.25 0.35 0.26 -24.5%
4.26 0.35 0.25 -29.7%
4.28 0.35 0.21 -39.9%
4.30 0.35 0.18 -49.5%
4.32 0.35 0.14 -58.6%
4.34 0.35 0.11 -67.3%
4.36 0.35 0.09 -75.6%
4 38 0 35 0 06 83 4%4.38 0.35 0.06 -83.4%
4.40 0.35 0.03 -90.8%
4.42 0.35 0.01 -96.4%
4.44 0.35 0.00 -99.3%
4.46 0.35 0.00 -100.0%

WATERLINE AT ZERO
AREA ERROR = 4.201



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
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* 3.86 5.70 0.30 0.59 1.73 5.93 100.0% 0.29 2.01 1.16
3.90 5.32 0.28 0.55 1.50 5.55 93.5% 0.27 1.66 1.11
3.95 4.87 0.26 0.50 1.25 5.08 85.6% 0.25 1.29 1.04
4.00 4.41 0.23 0.45 1.01 4.62 77.8% 0.22 0.98 0.96
4.05 3.96 0.20 0.40 0.81 4.15 70.0% 0.19 0.71 0.89
4.10 3.40 0.18 0.35 0.62 3.58 60.3% 0.17 0.51 0.82
4.15 2.69 0.17 0.30 0.47 2.87 48.3% 0.16 0.37 0.79

*WL* 4.20 2.08 0.17 0.25 0.35 2.25 37.8% 0.16 0.27 0.77
4.25 1.83 0.14 0.20 0.25 1.97 33.1% 0.13 0.17 0.67
4.30 1.61 0.10 0.15 0.17 1.71 28.8% 0.10 0.09 0.56
4.35 1.42 0.06 0.10 0.09 1.49 25.1% 0.06 0.04 0.41
4.40 1.01 0.02 0.05 0.02 1.04 17.6% 0.02 0.01 0.22



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 0.27 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 0.27 cfs =============================
(Qm-Qc)/Qm * 100 = 2.4 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 4.21 ft ===========      ========
CALCULATED WATERLINE (WLc)= 4.20 ft
(WLm-WLc)/WLm * 100 = 0.1 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.25 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.25 ft
(Dm-Dc)/Dm * 100 0.6 % _____________________       ____________________

MEAN VELOCITY= 0.77 ft/sec _____________________       ____________________
MANNING'S N= 0.126
SLOPE= 0.05 ft/ft

.4 * Qm = 0.1 cfs
2.5 * Qm= 0.7 cfs

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

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

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

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



STREAM NAME: Pruden Creek
XS LOCATION: At BLM-USFS boundary
XS NUMBER: 1 Jarrett Variable Manning's n Correction Applied

*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* 3.86 5.70 0.30 0.59 1.73 5.93 100.0% 0.29 2.23 1.29
3.90 5.32 0.28 0.55 1.50 5.55 93.5% 0.27 1.82 1.21
3.95 4.87 0.26 0.50 1.25 5.08 85.6% 0.25 1.39 1.12
4.00 4.41 0.23 0.45 1.01 4.62 77.8% 0.22 1.03 1.02
4.05 3.96 0.20 0.40 0.81 4.15 70.0% 0.19 0.74 0.92
4.10 3.40 0.18 0.35 0.62 3.58 60.3% 0.17 0.52 0.84
4.15 2.69 0.17 0.30 0.47 2.87 48.3% 0.16 0.37 0.80

*WL* 4.20 2.08 0.17 0.25 0.35 2.25 37.8% 0.16 0.27 0.77
4.25 1.83 0.14 0.20 0.25 1.97 33.1% 0.13 0.16 0.65
4.30 1.61 0.10 0.15 0.17 1.71 28.8% 0.10 0.09 0.52
4.35 1.42 0.06 0.10 0.09 1.49 25.1% 0.06 0.03 0.35
4.40 1.01 0.02 0.05 0.02 1.04 17.6% 0.02 0.00 0.16
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Percent Wetted Perimeter vs Discharge
Pruden Creek

80.0%

90.0%

100.0%

er

Percent Wetted Perimeter vs. Discharge

40 0%

50.0%

60.0%

70.0%

W
et

te
d 

Pe
rim

et
e

10.0%

20.0%

30.0%

40.0%

Pe
rc

en
t W

0.0%
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

Discharge (cfs)
Mannings N Thorne - Zevenbergen Jarrett



Velocity vs Discharge
Pruden Creek
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Average Depth vs Discharge
Pruden Creek

0.25

0.30
Average Depth vs. Discharge

0.15

0.20

e 
D

ep
th

 -
fe

et

0.05

0.10

A
ve

ra
ge

0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

Discharge (cfs)
Mannings N Thorne - Zevenbergen Jarrett



Stage vs Discharge
Pruden Creek

0.50

0.60
Stage vs. Discharge

0.30

0.40

ta
ge

 -
fe

et

0.10

0.20

St

0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 

Discharge (cfs)
Thorne - Zevenbergen Jarrett



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Pruden Creek
XS LOCATION: 0.25 mile d/s from USFS-BLM border
XS NUMBER: 1

DATE: 19-May-14
OBSERVERS: R. Smith, D. Gilbert

1/4 SEC: SW
SECTION: 28
TWP: 13S
RANGE: 73W
PM: Sixth

COUNTY: Park
WATERSHED: South Platte
DIVISION: 1
DOW CODE: 30572

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: 0.041

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

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



STREAM NAME: Pruden Creek
XS LOCATION: 0.25 mile d/s from USFS-BLM border
XS NUMBER: 1

# DATA POINTS= 17 VALUES COMPUTED FROM RAW FIELD DATA

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

1 RS & G 1.10 8.50 0.00  0.00 0.00 0.0%
W 1.50 8.88 0.00 0.00 0.00  0.00 0.00 0.0%

1.80 8.98 0.10 0.49 0.32 0.10 0.03 0.01 3.2%
2.10 9.04 0.16 0.57 0.31 0.16 0.05 0.03 6.0%
2.40 9.04 0.16 1.25 0.30 0.16 0.05 0.06 13.3%
2.70 9.01 0.13 1.07 0.30 0.13 0.04 0.04 9.2%
3.00 9.06 0.18 1.09 0.30 0.18 0.05 0.06 13.0%
3.30 9.10 0.22 0.99 0.30 0.22 0.07 0.07 14.4%
3.60 9.20 0.32 1.37 0.32 0.32 0.10 0.13 29.1%
3.90 9.16 0.28 0.61 0.30 0.28 0.06 0.03 7.6%
4.00 9.16 0.28 0.67 0.10 0.28 0.03 0.02 4.1%

W 4.10 8.91 0.00 0.00 0.27  0.00 0.00 0.0%
4.20 8.71 0.00  0.00 0.00 0.0%
5.00 8.54 0.00  0.00 0.00 0.0%
6.00 8.74 0.00  0.00 0.00 0.0%
7.00 8.66 0.00  0.00 0.00 0.0%

1 LS & G 8.00 8.58 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 2.82 0.32 0.47 0.45 100.0%
(Max.)

Manning's n = 0.0930
Hydraulic Radius= 0.16497557



STREAM NAME: Pruden Creek
XS LOCATION: 0.25 mile d/s from USFS-BLM border
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

0.47 0.43 -8.0%
8.65 0.47 1.21 160.6%
8.67 0.47 1.12 140.5%
8.69 0.47 1.03 122.4%
8.71 0.47 0.96 106.2%
8.73 0.47 0.89 92.0%
8.75 0.47 0.83 79.3%
8.77 0.47 0.78 67.3%
8.79 0.47 0.72 55.3%
8.81 0.47 0.67 43.5%
8.83 0.47 0.61 31.8%
8.85 0.47 0.56 20.3%
8.86 0.47 0.53 14.5%
8.87 0.47 0.51 8.8%
8.88 0.47 0.48 3.2%
8.89 0.47 0.45 -2.4%
8.90 0.47 0.43 -8.0%
8.91 0.47 0.40 -13.5%
8.92 0.47 0.38 -18.9%
8.93 0.47 0.35 -24.2%
8.94 0.47 0.33 -29.4%
8.95 0.47 0.30 -34.6%
8.97 0.47 0.26 -44.7%
8.99 0.47 0.21 -54.6%
9.01 0.47 0.17 -64.0%
9.03 0.47 0.13 -72.6%
9.05 0.47 0.10 -79.1%
9 07 0 47 0 08 83 7%9.07 0.47 0.08 -83.7%
9.09 0.47 0.06 -87.6%
9.11 0.47 0.04 -90.9%
9.13 0.47 0.03 -93.8%
9.15 0.47 0.02 -96.4%

WATERLINE AT ZERO
AREA ERROR = 8.881



STREAM NAME: Pruden Creek
XS LOCATION: 0.25 mile d/s from USFS-BLM border
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* 8.58 6.43 0.25 0.62 1.58 6.93 100.0% 0.23 1.91 1.21
8.58 6.41 0.25 0.62 1.58 6.91 99.8% 0.23 1.90 1.21
8.63 5.25 0.24 0.57 1.28 5.71 82.5% 0.22 1.54 1.20
8.68 4.09 0.26 0.52 1.05 4.52 65.3% 0.23 1.29 1.22
8.73 3.01 0.29 0.47 0.88 3.40 49.1% 0.26 1.15 1.31
8.78 2.77 0.27 0.42 0.73 3.11 44.9% 0.24 0.91 1.24
8.83 2.69 0.22 0.37 0.60 2.98 43.0% 0.20 0.66 1.11

*WL* 8.88 2.61 0.18 0.32 0.46 2.85 41.1% 0.16 0.45 0.97
8.93 2.44 0.14 0.27 0.34 2.64 38.1% 0.13 0.28 0.82
8.98 2.27 0.10 0.22 0.22 2.42 35.0% 0.09 0.14 0.66
9.03 1.67 0.07 0.17 0.12 1.78 25.7% 0.07 0.06 0.53
9.08 0.88 0.07 0.12 0.06 0.95 13.7% 0.06 0.03 0.52
9.13 0.62 0.04 0.07 0.03 0.65 9.4% 0.04 0.01 0.37
9.18 0.20 0.01 0.02 0.00 0.21 3.0% 0.01 0.00 0.14



STREAM NAME: Pruden Creek
XS LOCATION: 0.25 mile d/s from USFS-BLM border
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 0.45 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 0.45 cfs =============================
(Qm-Qc)/Qm * 100 = 0.7 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 8.90 ft ===========      ========
CALCULATED WATERLINE (WLc)= 8.88 ft
(WLm-WLc)/WLm * 100 = 0.2 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.32 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.32 ft
(Dm-Dc)/Dm * 100 0.2 % _____________________       ____________________

MEAN VELOCITY= 0.97 ft/sec _____________________       ____________________
MANNING'S N= 0.093
SLOPE= 0.041 ft/ft

.4 * Qm = 0.2 cfs
2.5 * Qm= 1.1 cfs

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

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

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

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



STREAM NAME: Pruden Creek
XS LOCATION: 0.25 mile d/s from USFS-BLM border
XS NUMBER: 1 Jarrett Variable Manning's n Correction Applied

*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* 8.58 6.43 0.25 0.62 1.58 6.93 100.0% 0.23 2.01 1.27
8.58 6.41 0.25 0.62 1.58 6.91 99.8% 0.23 2.01 1.27
8.63 5.25 0.24 0.57 1.28 5.71 82.5% 0.22 1.62 1.26
8.68 4.09 0.26 0.52 1.05 4.52 65.3% 0.23 1.36 1.30
8.73 3.01 0.29 0.47 0.88 3.40 49.1% 0.26 1.23 1.41
8.78 2.77 0.27 0.42 0.73 3.11 44.9% 0.24 0.96 1.31
8.83 2.69 0.22 0.37 0.60 2.98 43.0% 0.20 0.68 1.15

*WL* 8.88 2.61 0.18 0.32 0.46 2.85 41.1% 0.16 0.45 0.97
8.93 2.44 0.14 0.27 0.34 2.64 38.1% 0.13 0.27 0.79
8.98 2.27 0.10 0.22 0.22 2.42 35.0% 0.09 0.13 0.60
9.03 1.67 0.07 0.17 0.12 1.78 25.7% 0.07 0.05 0.46
9.08 0.88 0.07 0.12 0.06 0.95 13.7% 0.06 0.03 0.45
9.13 0.62 0.04 0.07 0.03 0.65 9.4% 0.04 0.01 0.29
9.18 0.20 0.01 0.02 0.00 0.21 3.0% 0.01 0.00 0.09
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Discharge Measurement Summary Date Generated: Mon Nov 30 2015
File Information
File Name PRUDNBLM.001.WAD
Start Date and Time 2015/09/25 13:54:39

Site Details
Site Name PRUDEN BLW BLM 7I10M
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 10
Start Edge LEW Total Width 2.000
Mean SNR 29.1 dB Total Area 0.776
Mean Temp 55.32 °F Mean Depth 0.388
Disch. Equation Mid-Section Mean Velocity 0.6211

Total Discharge 0.4821

Discharge Uncertainty
Category ISO Stats

Accuracy 1.0% 1.0%
Depth 0.6% 0.8%

Velocity 1.1% 5.0%
Width 0.2% 0.2%

Method 2.9% -
# Stations 5.1% -

Overall 6.1% 5.2%

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 13:54 1.30 None 0.000 0.0 0.0 0.0000 1.00 0.0000 0.000 0.0000 0.0
1 13:54 1.50 0.6 0.300 0.6 0.120 0.3002 1.00 0.3002 0.060 0.0180 3.7
2 13:56 1.70 0.6 0.390 0.6 0.156 0.4459 1.00 0.4459 0.078 0.0348 7.2
3 13:57 1.90 0.6 0.430 0.6 0.172 0.8550 1.00 0.8550 0.086 0.0736 15.3
4 13:58 2.10 0.6 0.470 0.6 0.188 1.0141 1.00 1.0141 0.094 0.0954 19.8
5 13:59 2.30 0.6 0.490 0.6 0.196 0.8553 1.00 0.8553 0.098 0.0839 17.4
6 14:00 2.50 0.6 0.500 0.6 0.200 0.6247 1.00 0.6247 0.100 0.0625 13.0
7 14:01 2.70 0.6 0.520 0.6 0.208 0.4560 1.00 0.4560 0.104 0.0475 9.8
8 14:03 2.90 0.6 0.520 0.6 0.208 0.4262 1.00 0.4262 0.156 0.0664 13.8
9 14:03 3.30 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: Mon Nov 30 2015
File Information
File Name PRUDNBLM.001.WAD
Start Date and Time 2015/09/25 13:54:39

Site Details
Site Name PRUDEN BLW BLM 7I10M
Operator(s) BRIAN EPSTEIN
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Discharge Measurement Summary Date Generated: Mon Nov 30 2015
File Information
File Name PRUDNBLM.001.WAD
Start Date and Time 2015/09/25 13:54:39

Site Details
Site Name PRUDEN BLW BLM 7I10M
Operator(s) BRIAN EPSTEIN

Quality Control
No Quality Control warnings
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Discharge Measurement Summary Date Generated: Mon Nov 30 2015
File Information
File Name PRUDNBLM.001.WAD
Start Date and Time 2015/09/25 13:54:39

Site Details
Site Name PRUDEN BLW BLM 7I10M
Operator(s) BRIAN EPSTEIN

Automatic Quality Control Test (BeamCheck)
Fri Sep 25 13:52:40 MDT 2015

Noise level check - Pass
SNR check - Pass
Peak location check - Pass
Peak shape check - Pass
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