








Uncompahgre Field Office Stream Surveys 
September 2007 

 
Hubbard Creek - Water Code #40751 

 
Hubbard Creek, located northeast of Paonia, Colorado on BLM lands managed by the 
Uncompahgre Field Office was sampled on September 27, 2007.  Hubbard Creek is 
tributary to North Fork Gunnison River.  Presence/absence sampling was done in support 
of the Colorado BLM in-stream flow program.  Sampling was conducted via backpack 
electro-shocker and approximately 250 feet of stream was sampled.  Personnel present 
were Tom Fresques, Dennis Murphy, Roy Smith, Mike Eberle, and Gregor Dekleva. 
 
A total of 28 fish were collected.  See data sheet below. 
 

 
Fish 
 



 
Bluehead sucker 

 
White sucker 



 
Rainbow trout 

 
Hubbard Creek 



 
Hubbard Creek 

 
Map 



STREAM SURVEY FISH SAMPLING FORM 
 
WATER_Hubbard Creek________ H2O CODE_40751_DATE_9-27-07 
 
GEAR_Backpack Electroshocker EFFORT_250 ft.____ STATION #_1_  PASS 1 
 
CREW  Fresques, Murphy, Smith, Mike, Gregor   DRAINAGE N. F. Gunnison River  
 
LOCATION Just below confluence of West and East Fork Terror Creek  
 
Pass species length weight  species length weight Pass 
1 WHS 147       
 WHS 185       
 WHS 143       
 WHS 104       
 WHS 142       
 RBT 59       
 RBT 68       
 RBT 66       
 RBT 148       
 RBT 176       
 RBT 189       
 RBT 72       
 RBT 142       
 RBT 148       
 RBT 73       
 SPD 112       
 SPD 102       
 SPD 81       
 SPD 84       
 SPD 63       
 SPD 83       
 SPD 65       
 SPD 68       
 SPD 69       
 SPD 55       
 BHS 127       
 BHS 86       



SPD = Speckled dace 
BHS = Bluehead sucker 
RBT = Rainbow trout 
WHS = White sucker 
 
GPS Location: 
Notes:  Stream Width_12-20_ft.   Sample Reach__250___ft. 
   Conductivity:                           Electroshocker settings 
 
Discussion 
   
The stream was running at approximately 4 to 5 cfs.  Riparian habitat looked vigorous 
and some good pools were present.  Water was slightly off color with an orange/brown 
tint that looked like oxidized iron.  A two-pass removal estimate was not performed as 
flows and large pools did not allow for efficient sampling with only one shocker.  
Aquatic insects consisted primarily of caddisflies.  No stoneflies or mayflies were 
observed during the brief survey.  All fish appeared healthy and at least two age classes 
of trout were present.  Bluehead suckers were rare and the presence of white suckers is a 
concern as they can hybridize with the native blueheads.  An instream flow 
recommendation on this creek would be valuable in maintaining this fishery. 



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Hubbard Creek
XS LOCATION: 200' upstream from bridge
XS NUMBER: 1

DATE: 11-Oct-12
OBSERVERS: R. Smith, J. Sondergard

1/4 SEC: SE
SECTION: 2
TWP: 13S
RANGE: 91W
PM: Sixth

COUNTY: Delta
WATERSHED: N. Fk. Gunnison River
DIVISION: 4
DOW CODE: 40751

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: 0.018

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

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



STREAM NAME: Hubbard Creek
XS LOCATION: 200' upstream from bridge
XS NUMBER: 1

# DATA POINTS= 24 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 3.50 2.52 0.00  0.00 0.00 0.0%
8.80 4.48 0.00  0.00 0.00 0.0%

W 12.10 4.95 0.00 0.00 0.00  0.00 0.00 0.0%
13.10 5.12 0.17 0.15 1.01 0.17 0.13 0.02 1.4%
13.60 5.15 0.20 0.61 0.50 0.20 0.10 0.06 4.6%
14.10 5.20 0.25 0.86 0.50 0.25 0.13 0.11 8.1%
14.60 5.16 0.21 1.01 0.50 0.21 0.11 0.11 8.0%
15.10 5.25 0.30 1.12 0.51 0.30 0.15 0.17 12.6%
15.60 5.15 0.20 1.02 0.51 0.20 0.10 0.10 7.7%
16.10 5.27 0.32 0.92 0.51 0.32 0.16 0.15 11.1%
16.60 5.25 0.30 1.10 0.50 0.30 0.15 0.17 12.4%
17.10 5.12 0.17 1.02 0.52 0.17 0.09 0.09 6.5%
17.60 5.25 0.30 0.90 0.52 0.30 0.11 0.09 7.1%
17.80 5.32 0.37 0.10 0.21 0.37 0.09 0.01 0.7%
18.10 5.15 0.20 0.00 0.34 0.20 0.08 0.00 0.0%
18.60 5.17 0.22 0.79 0.50 0.22 0.09 0.07 5.2%
18.90 5.14 0.19 0.64 0.30 0.19 0.05 0.03 2.3%
19.10 5.17 0.22 1.09 0.20 0.22 0.08 0.08 6.3%
19.60 5.12 0.17 0.75 0.50 0.17 0.09 0.06 4.8%
20.10 5.09 0.14 0.23 0.50 0.14 0.07 0.02 1.2%
20.60 4.97 0.02 0.00 0.51 0.02 0.02 0.00 0.0%

W 21.70 4.95 0.00 0.00 1.10  0.00 0.00 0.0%
24.50 3.58 0.00  0.00 0.00 0.0%

1 LS & G 29.00 2.52 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 9.76 0.37 1.76 1.33 100.0%
(Max.)

Manning's n = 0.0845
Hydraulic Radius= 0.18061722



STREAM NAME: Hubbard Creek
XS LOCATION: 200' upstream from bridge
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

1.76 1.76 0.0%
4.70 1.76 4.45 152.2%
4.72 1.76 4.21 138.8%
4.74 1.76 3.98 125.7%
4.76 1.76 3.75 112.7%
4.78 1.76 3.53 100.0%
4.80 1.76 3.31 87.4%
4.82 1.76 3.09 75.1%
4.84 1.76 2.87 63.0%
4.86 1.76 2.66 51.1%
4.88 1.76 2.46 39.4%
4.90 1.76 2.25 27.9%
4.91 1.76 2.15 22.2%
4.92 1.76 2.06 16.6%
4.93 1.76 1.96 11.0%
4.94 1.76 1.86 5.5%
4.95 1.76 1.76 0.0%
4.96 1.76 1.67 -5.3%
4.97 1.76 1.58 -10.2%
4.98 1.76 1.50 -14.9%
4.99 1.76 1.42 -19.6%
5.00 1.76 1.34 -24.2%
5.02 1.76 1.18 -33.3%
5.04 1.76 1.02 -42.1%
5.06 1.76 0.87 -50.7%
5.08 1.76 0.72 -59.0%
5.10 1.76 0.58 -67.1%
5 12 1 76 0 45 74 8%5.12 1.76 0.45 -74.8%
5.14 1.76 0.32 -81.7%
5.16 1.76 0.22 -87.7%
5.18 1.76 0.14 -91.8%
5.20 1.76 0.09 -94.7%

WATERLINE AT ZERO
AREA ERROR = 4.950



STREAM NAME: Hubbard Creek
XS LOCATION: 200' upstream from bridge
XS NUMBER: 1 Constant Manning's n

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

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

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

*GL* 2.52 25.50 1.76 2.80 44.80 26.49 100.0% 1.69 150.12 3.35
3.95 16.38 0.93 1.37 15.29 16.90 63.8% 0.90 33.76 2.21
4.00 16.14 0.90 1.32 14.48 16.64 62.8% 0.87 31.14 2.15
4.05 15.90 0.86 1.27 13.68 16.38 61.9% 0.83 28.62 2.09
4.10 15.66 0.82 1.22 12.89 16.13 60.9% 0.80 26.19 2.03
4.15 15.43 0.78 1.17 12.11 15.87 59.9% 0.76 23.87 1.97
4.20 15.19 0.75 1.12 11.34 15.61 58.9% 0.73 21.64 1.91
4.25 14.95 0.71 1.07 10.59 15.35 58.0% 0.69 19.52 1.84
4.30 14.72 0.67 1.02 9.85 15.09 57.0% 0.65 17.49 1.78
4.35 14.48 0.63 0.97 9.12 14.84 56.0% 0.61 15.56 1.71
4.40 14.24 0.59 0.92 8.40 14.58 55.0% 0.58 13.73 1.63
4.45 14.00 0.55 0.87 7.69 14.32 54.1% 0.54 12.00 1.56
4.50 13.68 0.51 0.82 7.00 13.98 52.8% 0.50 10.42 1.49
4.55 13.23 0.48 0.77 6.33 13.51 51.0% 0.47 9.01 1.42
4.60 12.77 0.44 0.72 5.68 13.04 49.2% 0.44 7.70 1.36
4.65 12.32 0.41 0.67 5.05 12.57 47.5% 0.40 6.49 1.29
4.70 11.87 0.37 0.62 4.45 12.11 45.7% 0.37 5.38 1.21
4.75 11.41 0.34 0.57 3.86 11.64 43.9% 0.33 4.37 1.13
4.80 10.96 0.30 0.52 3.31 11.17 42.2% 0.30 3.47 1.05
4.85 10.51 0.26 0.47 2.77 10.70 40.4% 0.26 2.65 0.96
4.90 10.05 0.22 0.42 2.25 10.23 38.6% 0.22 1.94 0.86

*WL* 4.95 9.60 0.18 0.37 1.76 9.76 36.9% 0.18 1.33 0.75
5.00 8.08 0.17 0.32 1.34 8.24 31.1% 0.16 0.94 0.70
5.05 7.58 0.12 0.27 0.95 7.72 29.2% 0.12 0.55 0.58
5.10 6.95 0.08 0.22 0.58 7.09 26.8% 0.08 0.26 0.44
5.15 5.30 0.05 0.17 0.27 5.43 20.5% 0.05 0.08 0.32
5.20 2.12 0.04 0.12 0.09 2.19 8.3% 0.04 0.03 0.29
5.25 0.91 0.02 0.07 0.02 0.94 3.5% 0.02 0.00 0.16
5.30 0.09 0.01 0.02 0.00 0.10 0.4% 0.01 0.00 0.10



STREAM NAME: Hubbard Creek
XS LOCATION: 200' upstream from bridge
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 1.33 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1.33 cfs =============================
(Qm-Qc)/Qm * 100 = 0.0 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 4.95 ft ===========      ========
CALCULATED WATERLINE (WLc)= 4.95 ft
(WLm-WLc)/WLm * 100 = 0.0 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.37 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.37 ft
(Dm-Dc)/Dm * 100 0.0 % _____________________       ____________________

MEAN VELOCITY= 0.75 ft/sec _____________________       ____________________
MANNING'S N= 0.084
SLOPE= 0.018 ft/ft

.4 * Qm = 0.5 cfs
2.5 * Qm= 3.3 cfs

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

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

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

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



STREAM NAME: Hubbard Creek
XS LOCATION: 200' upstream from bridge
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* 2.52 25.50 1.76 2.80 44.80 26.49 100.0% 1.69 214.72 4.79
3.95 16.38 0.93 1.37 15.29 16.90 63.8% 0.90 43.69 2.86
4.00 16.14 0.90 1.32 14.48 16.64 62.8% 0.87 40.04 2.77
4.05 15.90 0.86 1.27 13.68 16.38 61.9% 0.83 36.56 2.67
4.10 15.66 0.82 1.22 12.89 16.13 60.9% 0.80 33.23 2.58
4.15 15.43 0.78 1.17 12.11 15.87 59.9% 0.76 30.06 2.48
4.20 15.19 0.75 1.12 11.34 15.61 58.9% 0.73 27.04 2.38
4.25 14.95 0.71 1.07 10.59 15.35 58.0% 0.69 24.18 2.28
4.30 14.72 0.67 1.02 9.85 15.09 57.0% 0.65 21.48 2.18
4.35 14.48 0.63 0.97 9.12 14.84 56.0% 0.61 18.93 2.08
4.40 14.24 0.59 0.92 8.40 14.58 55.0% 0.58 16.53 1.97
4.45 14.00 0.55 0.87 7.69 14.32 54.1% 0.54 14.29 1.86
4.50 13.68 0.51 0.82 7.00 13.98 52.8% 0.50 12.27 1.75
4.55 13.23 0.48 0.77 6.33 13.51 51.0% 0.47 10.49 1.66
4.60 12.77 0.44 0.72 5.68 13.04 49.2% 0.44 8.86 1.56
4.65 12.32 0.41 0.67 5.05 12.57 47.5% 0.40 7.38 1.46
4.70 11.87 0.37 0.62 4.45 12.11 45.7% 0.37 6.03 1.36
4.75 11.41 0.34 0.57 3.86 11.64 43.9% 0.33 4.82 1.25
4.80 10.96 0.30 0.52 3.31 11.17 42.2% 0.30 3.75 1.13
4.85 10.51 0.26 0.47 2.77 10.70 40.4% 0.26 2.81 1.02
4.90 10.05 0.22 0.42 2.25 10.23 38.6% 0.22 2.00 0.89

*WL* 4.95 9.60 0.18 0.37 1.76 9.76 36.9% 0.18 1.33 0.75
5.00 8.08 0.17 0.32 1.34 8.24 31.1% 0.16 0.92 0.69
5.05 7.58 0.12 0.27 0.95 7.72 29.2% 0.12 0.52 0.55
5.10 6.95 0.08 0.22 0.58 7.09 26.8% 0.08 0.23 0.39
5.15 5.30 0.05 0.17 0.27 5.43 20.5% 0.05 0.07 0.26
5.20 2.12 0.04 0.12 0.09 2.19 8.3% 0.04 0.02 0.23
5.25 0.91 0.02 0.07 0.02 0.94 3.5% 0.02 0.00 0.11
5.30 0.09 0.01 0.02 0.00 0.10 0.4% 0.01 0.00 0.06
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM

STREAM CROSS-SECTION AND FLOW ANALYSIS

 LOCATION INFORMATION

STREAM NAME: Hubbard Creek
XS LOCATION: 500' upst. Fr USFS-Coal Co. boundary
XS NUMBER: 1

DATE: 21-Oct-08
OBSERVERS: R. Smith, D. Murphy

1/4 SEC: SW
SECTION: 35
TWP: 12S
RANGE: 91W
PM: Sixth

COUNTY: Delta
WATERSHED: N. Fk. Gunnison River
DIVISION: 4
DOW CODE: 40751

USGS MAP: Bowie 7.5'
USFS MAP: 0

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

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

CHANNEL PROFILE DATACHANNEL PROFILE DATA

SLOPE: 0.006

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

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



STREAM NAME: Hubbard Creek
XS LOCATION: 500' upst. Fr USFS-Coal Co. boundary
XS NUMBER: 1

# DATA POINTS= 28 VALUES COMPUTED FROM RAW FIELD DATA

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

1 RS & G 6.00 4.01 0.00  0.00 0.00 0.0%
8.50 4.48 0.00  0.00 0.00 0.0%

W 9.50 4.70 0.00  0.00 0.00 0.0%
10.00 4.90 0.20 0.37 0.54 0.20 0.10 0.04 1.4%
10.50 4.75 0.05 0.00 0.52 0.05 0.03 0.00 0.0%
11.00 4.80 0.10 0.69 0.50 0.10 0.05 0.03 1.3%
11.50 4.90 0.20 1.06 0.51 0.20 0.10 0.11 3.9%
12.00 5.25 0.55 0.01 0.61 0.55 0.41 0.00 0.2%
13.00 4.75 0.05 0.00 1.12 0.05 0.05 0.00 0.0%
14.00 4.80 0.10 0.38 1.00 0.10 0.10 0.04 1.4%
15.00 4.75 0.20 0.57 1.00 0.20 0.20 0.11 4.2%
16.00 4.75 0.20 0.15 1.00 0.20 0.20 0.03 1.1%
17.00 5.10 0.40 0.15 1.06 0.40 0.40 0.06 2.2%
18.00 5.10 0.40 0.34 1.00 0.40 0.40 0.14 5.0%
19.00 5.20 0.50 0.78 1.00 0.50 0.50 0.39 14.4%
20.00 5.25 0.55 0.84 1.00 0.55 0.55 0.46 17.1%
21.00 5.20 0.50 0.90 1.00 0.50 0.50 0.45 16.6%
22.00 5.30 0.60 0.51 1.00 0.60 0.60 0.31 11.3%
23.00 4.95 0.25 0.05 1.06 0.25 0.25 0.01 0.5%
24.00 5.00 0.30 1.10 1.00 0.30 0.30 0.33 12.2%
25.00 4.85 0.20 0.74 1.01 0.20 0.20 0.15 5.5%
26.00 4.80 0.10 0.22 1.00 0.10 0.08 0.02 0.6%
26.50 4.85 0.05 0.00 0.50 0.05 0.03 0.00 0.0%
27.00 5.10 0.40 0.15 0.56 0.40 0.20 0.03 1.1%
27.50 4.75 0.05 0.00 0.61 0.05 0.03 0.00 0.0%

W 28.00 4.70 0.50  0.00 0.00 0.0%
1 G 30.00 3.95 0.00  0.00 0.00 0.0%

LS 31.00 3.35 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 19.12 0.6 5.26 2.70 100.0%
(Max.)

Manning's n = 0.0948
Hydraulic Radius= 0.2751887



STREAM NAME: Hubbard Creek
XS LOCATION: 500' upst. Fr USFS-Coal Co. boundary
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

5.26 4.96 -5.7%
4.45 5.26 9.81 86.5%
4.47 5.26 9.41 78.8%
4.49 5.26 9.01 71.1%
4.51 5.26 8.61 63.6%
4.53 5.26 8.21 56.0%
4.55 5.26 7.82 48.6%
4.57 5.26 7.43 41.2%
4.59 5.26 7.04 33.8%
4.61 5.26 6.66 26.5%
4.63 5.26 6.28 19.2%
4.65 5.26 5.90 12.0%
4.66 5.26 5.71 8.5%
4.67 5.26 5.52 4.9%
4.68 5.26 5.33 1.4%
4.69 5.26 5.15 -2.2%
4.70 5.26 4.96 -5.7%
4.71 5.26 4.78 -9.2%
4.72 5.26 4.60 -12.7%
4.73 5.26 4.41 -16.1%
4.74 5.26 4.23 -19.6%
4.75 5.26 4.05 -23.0%
4.77 5.26 3.73 -29.2%
4.79 5.26 3.43 -34.9%
4.81 5.26 3.15 -40.1%
4.83 5.26 2.90 -45.0%
4.85 5.26 2.66 -49.5%
4 87 5 26 2 43 53 7%4.87 5.26 2.43 -53.7%
4.89 5.26 2.22 -57.8%
4.91 5.26 2.02 -61.6%
4.93 5.26 1.82 -65.4%
4.95 5.26 1.63 -69.0%

WATERLINE AT ZERO
AREA ERROR = 4.684



STREAM NAME: Hubbard Creek
XS LOCATION: 500' upst. Fr USFS-Coal Co. 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* 4.01 23.84 0.82 1.29 19.53 24.66 100.0% 0.79 20.31 1.04
4.03 23.65 0.80 1.27 18.96 24.46 99.2% 0.78 19.44 1.03
4.08 23.25 0.77 1.22 17.79 24.05 97.5% 0.74 17.68 0.99
4.13 22.85 0.73 1.17 16.64 23.63 95.9% 0.70 16.00 0.96
4.18 22.45 0.69 1.12 15.51 23.22 94.2% 0.67 14.39 0.93
4.23 22.05 0.65 1.07 14.39 22.81 92.5% 0.63 12.86 0.89
4.28 21.65 0.61 1.02 13.30 22.39 90.8% 0.59 11.42 0.86
4.33 21.25 0.58 0.97 12.23 21.98 89.2% 0.56 10.05 0.82
4.38 20.85 0.54 0.92 11.18 21.57 87.5% 0.52 8.76 0.78
4.43 20.46 0.50 0.87 10.14 21.15 85.8% 0.48 7.55 0.74
4.48 20.06 0.46 0.82 9.13 20.74 84.1% 0.44 6.42 0.70
4.53 19.70 0.41 0.77 8.14 20.37 82.6% 0.40 5.36 0.66
4.58 19.34 0.37 0.72 7.16 19.99 81.1% 0.36 4.39 0.61
4.63 18.98 0.33 0.67 6.20 19.62 79.6% 0.32 3.50 0.56

*WL* 4.68 18.62 0.28 0.62 5.26 19.24 78.1% 0.27 2.69 0.51
4.73 18.08 0.24 0.57 4.34 18.69 75.8% 0.23 1.99 0.46
4.78 14.77 0.24 0.52 3.52 15.34 62.2% 0.23 1.60 0.46
4.83 12.17 0.23 0.47 2.85 12.69 51.5% 0.22 1.28 0.45
4.88 10.54 0.22 0.42 2.29 10.98 44.5% 0.21 0.98 0.43
4.93 9.57 0.19 0.37 1.79 9.94 40.3% 0.18 0.69 0.39
4.98 7.98 0.17 0.32 1.34 8.28 33.6% 0.16 0.48 0.36
5.03 6.92 0.14 0.27 0.98 7.14 29.0% 0.14 0.31 0.32
5.08 6.29 0.10 0.22 0.65 6.44 26.1% 0.10 0.17 0.26
5.13 4.53 0.08 0.17 0.38 4.64 18.8% 0.08 0.09 0.23
5.18 3.72 0.05 0.12 0.18 3.78 15.4% 0.05 0.03 0.16
5.23 1.55 0.02 0.07 0.03 1.58 6.4% 0.02 0.00 0.09
5.28 0.21 0.01 0.02 0.00 0.21 0.9% 0.01 0.00 0.05



STREAM NAME: Hubbard Creek
XS LOCATION: 500' upst. Fr USFS-Coal Co. boundary
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 2.70 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 2.69 cfs =============================
(Qm-Qc)/Qm * 100 = 0.4 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 4.70 ft ===========      ========
CALCULATED WATERLINE (WLc)= 4.68 ft
(WLm-WLc)/WLm * 100 = 0.3 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.60 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.62 ft
(Dm-Dc)/Dm * 100 -2.7 % _____________________       ____________________

MEAN VELOCITY= 0.51 ft/sec _____________________       ____________________
MANNING'S N= 0.095
SLOPE= 0.006 ft/ft

.4 * Qm = 1.1 cfs
2.5 * Qm= 6.8 cfs

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

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

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

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



STREAM NAME: Hubbard Creek
XS LOCATION: 500' upst. Fr USFS-Coal Co. 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* 4.01 23.84 0.82 1.29 19.53 24.66 100.0% 0.79 24.08 1.23
4.03 23.65 0.80 1.27 18.96 24.46 99.2% 0.78 22.97 1.21
4.08 23.25 0.77 1.22 17.79 24.05 97.5% 0.74 20.73 1.17
4.13 22.85 0.73 1.17 16.64 23.63 95.9% 0.70 18.61 1.12
4.18 22.45 0.69 1.12 15.51 23.22 94.2% 0.67 16.60 1.07
4.23 22.05 0.65 1.07 14.39 22.81 92.5% 0.63 14.71 1.02
4.28 21.65 0.61 1.02 13.30 22.39 90.8% 0.59 12.93 0.97
4.33 21.25 0.58 0.97 12.23 21.98 89.2% 0.56 11.26 0.92
4.38 20.85 0.54 0.92 11.18 21.57 87.5% 0.52 9.70 0.87
4.43 20.46 0.50 0.87 10.14 21.15 85.8% 0.48 8.26 0.81
4.48 20.06 0.46 0.82 9.13 20.74 84.1% 0.44 6.92 0.76
4.53 19.70 0.41 0.77 8.14 20.37 82.6% 0.40 5.70 0.70
4.58 19.34 0.37 0.72 7.16 19.99 81.1% 0.36 4.58 0.64
4.63 18.98 0.33 0.67 6.20 19.62 79.6% 0.32 3.58 0.58

*WL* 4.68 18.62 0.28 0.62 5.26 19.24 78.1% 0.27 2.69 0.51
4.73 18.08 0.24 0.57 4.34 18.69 75.8% 0.23 1.94 0.45
4.78 14.77 0.24 0.52 3.52 15.34 62.2% 0.23 1.56 0.44
4.83 12.17 0.23 0.47 2.85 12.69 51.5% 0.22 1.24 0.43
4.88 10.54 0.22 0.42 2.29 10.98 44.5% 0.21 0.93 0.41
4.93 9.57 0.19 0.37 1.79 9.94 40.3% 0.18 0.65 0.36
4.98 7.98 0.17 0.32 1.34 8.28 33.6% 0.16 0.45 0.33
5.03 6.92 0.14 0.27 0.98 7.14 29.0% 0.14 0.28 0.29
5.08 6.29 0.10 0.22 0.65 6.44 26.1% 0.10 0.14 0.22
5.13 4.53 0.08 0.17 0.38 4.64 18.8% 0.08 0.07 0.19
5.18 3.72 0.05 0.12 0.18 3.78 15.4% 0.05 0.02 0.12
5.23 1.55 0.02 0.07 0.03 1.58 6.4% 0.02 0.00 0.06
5.28 0.21 0.01 0.02 0.00 0.21 0.9% 0.01 0.00 0.03



CROSS SECTION DATA ANALYSIS
Hubbard Creek
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Percent Wetted Perimeter vs Discharge
Hubbard Creek
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Velocity vs Discharge
Hubbard Creek
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Average Depth vs Discharge
Hubbard Creek
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Stage vs Discharge
Hubbard 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: Hubbard Creek
XS LOCATION: 200 ft. upstream from bridge
XS NUMBER: 2

DATE: 21-Oct-08
OBSERVERS: R. Smith, D. Murphy

1/4 SEC: SE
SECTION: 2
TWP: 13S
RANGE: 91W
PM: Sixth

COUNTY: Delta
WATERSHED: N. Fk. Gunnison
DIVISION: 4
DOW CODE: 40751

USGS MAP: Bowie 7.5'
USFS MAP: 0

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

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

CHANNEL PROFILE DATACHANNEL PROFILE DATA

SLOPE: 0.01

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

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



STREAM NAME: Hubbard Creek
XS LOCATION: 200 ft. upstream from bridge
XS NUMBER: 2

# DATA POINTS= 25 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 9.50 3.75 0.00  0.00 0.00 0.0%
W 11.70 4.75 0.00  0.00 0.00 0.0%

12.00 4.85 0.10 0.00 0.32 0.10 0.07 0.00 0.0%
13.00 5.00 0.25 0.00 1.01 0.25 0.25 0.00 0.0%
14.00 4.95 0.20 0.00 1.00 0.20 0.20 0.00 0.0%
15.00 5.00 0.25 0.55 1.00 0.25 0.25 0.14 4.0%
16.00 5.00 0.25 0.99 1.00 0.25 0.25 0.25 7.2%
17.00 5.00 0.25 1.23 1.00 0.25 0.25 0.31 8.9%
18.00 5.15 0.45 0.90 1.01 0.45 0.45 0.41 11.8%
19.00 5.15 0.40 0.39 1.00 0.40 0.40 0.16 4.5%
20.00 5.15 0.40 0.01 1.00 0.40 0.40 0.00 0.1%
21.00 5.05 0.30 0.27 1.00 0.30 0.30 0.08 2.4%
22.00 5.15 0.40 0.38 1.00 0.40 0.40 0.15 4.4%
23.00 5.15 0.40 0.60 1.00 0.40 0.30 0.18 5.2%
23.50 5.15 0.40 1.03 0.50 0.40 0.20 0.21 6.0%
24.00 5.20 0.45 1.96 0.50 0.45 0.34 0.66 19.2%
25.00 5.35 0.65 0.40 1.01 0.65 0.65 0.26 7.5%
26.00 5.15 0.50 0.73 1.02 0.50 0.50 0.37 10.6%
27.00 5.30 0.60 0.08 1.01 0.60 0.60 0.05 1.4%
28.00 5.30 0.60 0.12 1.00 0.60 0.60 0.07 2.1%
29.00 5.15 0.45 0.16 1.01 0.45 0.45 0.07 2.1%
30.00 5.15 0.45 0.20 1.00 0.45 0.45 0.09 2.6%
31.00 4.75 0.05 0.00 1.08 0.05 0.04 0.00 0.0%

W 31.50 4.70 0.50  0.00 0.00 0.0%
1 LS & G 34.50 3.70 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 19.99 0.65 7.34 3.45 100.0%
(Max.)

Manning's n = 0.1624
Hydraulic Radius= 0.36724857



STREAM NAME: Hubbard Creek
XS LOCATION: 200 ft. upstream from bridge
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

7.34 7.39 0.7%
4.48 7.34 12.49 70.2%
4.50 7.34 12.07 64.5%
4.52 7.34 11.66 58.8%
4.54 7.34 11.24 53.1%
4.56 7.34 10.82 47.5%
4.58 7.34 10.41 41.9%
4.60 7.34 10.00 36.3%
4.62 7.34 9.59 30.7%
4.64 7.34 9.19 25.2%
4.66 7.34 8.78 19.7%
4.68 7.34 8.38 14.2%
4.69 7.34 8.18 11.5%
4.70 7.34 7.98 8.8%
4.71 7.34 7.78 6.0%
4.72 7.34 7.59 3.3%
4.73 7.34 7.39 0.7%
4.74 7.34 7.19 -2.0%
4.75 7.34 7.00 -4.6%
4.76 7.34 6.81 -7.3%
4.77 7.34 6.61 -9.9%
4.78 7.34 6.42 -12.5%
4.80 7.34 6.04 -17.7%
4.82 7.34 5.66 -22.9%
4.84 7.34 5.28 -28.0%
4.86 7.34 4.91 -33.2%
4.88 7.34 4.53 -38.2%
4 90 7 34 4 17 43 2%4.90 7.34 4.17 -43.2%
4.92 7.34 3.80 -48.2%
4.94 7.34 3.44 -53.1%
4.96 7.34 3.08 -58.0%
4.98 7.34 2.74 -62.7%

WATERLINE AT ZERO
AREA ERROR = 4.728



STREAM NAME: Hubbard Creek
XS LOCATION: 200 ft. upstream from bridge
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* 3.75 24.85 1.17 1.60 29.14 25.41 100.0% 1.15 29.23 1.00
3.78 24.71 1.15 1.57 28.46 25.25 99.4% 1.13 28.21 0.99
3.83 24.45 1.11 1.52 27.23 24.97 98.3% 1.09 26.41 0.97
3.88 24.19 1.08 1.47 26.02 24.70 97.2% 1.05 24.65 0.95
3.93 23.93 1.04 1.42 24.81 24.42 96.1% 1.02 22.96 0.93
3.98 23.67 1.00 1.37 23.62 24.14 95.0% 0.98 21.31 0.90
4.03 23.41 0.96 1.32 22.45 23.86 93.9% 0.94 19.73 0.88
4.08 23.15 0.92 1.27 21.28 23.58 92.8% 0.90 18.19 0.85
4.13 22.89 0.88 1.22 20.13 23.30 91.7% 0.86 16.72 0.83
4.18 22.63 0.84 1.17 19.00 23.02 90.6% 0.83 15.29 0.81
4.23 22.37 0.80 1.12 17.87 22.74 89.5% 0.79 13.93 0.78
4.28 22.11 0.76 1.07 16.76 22.46 88.4% 0.75 12.62 0.75
4.33 21.85 0.72 1.02 15.66 22.19 87.3% 0.71 11.36 0.73
4.38 21.59 0.68 0.97 14.57 21.91 86.2% 0.67 10.17 0.70
4.43 21.33 0.63 0.92 13.50 21.63 85.1% 0.62 9.03 0.67
4.48 21.07 0.59 0.87 12.44 21.35 84.0% 0.58 7.94 0.64
4.53 20.81 0.55 0.82 11.39 21.07 82.9% 0.54 6.92 0.61
4.58 20.55 0.50 0.77 10.36 20.79 81.8% 0.50 5.96 0.58
4.63 20.29 0.46 0.72 9.34 20.51 80.7% 0.46 5.06 0.54
4.68 20.03 0.42 0.67 8.33 20.23 79.6% 0.41 4.22 0.51

*WL* 4.73 19.57 0.37 0.62 7.34 19.76 77.8% 0.37 3.47 0.47
4.78 19.15 0.33 0.57 6.37 19.32 76.1% 0.33 2.78 0.44
4.83 18.87 0.29 0.52 5.42 19.03 74.9% 0.28 2.15 0.40
4.88 18.50 0.24 0.47 4.49 18.64 73.4% 0.24 1.59 0.35
4.93 18.04 0.20 0.42 3.57 18.17 71.5% 0.20 1.11 0.31
4.98 16.48 0.16 0.37 2.70 16.59 65.3% 0.16 0.74 0.27
5.03 13.12 0.15 0.32 1.98 13.22 52.0% 0.15 0.51 0.26
5.08 12.11 0.11 0.27 1.34 12.20 48.0% 0.11 0.28 0.21
5.13 10.66 0.07 0.22 0.77 10.72 42.2% 0.07 0.12 0.16
5.18 4.72 0.08 0.17 0.40 4.77 18.8% 0.08 0.07 0.17
5.23 3.40 0.06 0.12 0.20 3.43 13.5% 0.06 0.03 0.14
5.28 2.15 0.03 0.07 0.06 2.16 8.5% 0.03 0.00 0.08
5.33 0.26 0.01 0.02 0.00 0.27 1.0% 0.01 0.00 0.05



STREAM NAME: Hubbard Creek
XS LOCATION: 200 ft. upstream from bridge
XS NUMBER: 2

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 3.45 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 3.47 cfs =============================
(Qm-Qc)/Qm * 100 = -0.7 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 4.73 ft ===========      ========
CALCULATED WATERLINE (WLc)= 4.73 ft
(WLm-WLc)/WLm * 100 = -0.1 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 0.65 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 0.62 ft
(Dm-Dc)/Dm * 100 4.2 % _____________________       ____________________

MEAN VELOCITY= 0.47 ft/sec _____________________       ____________________
MANNING'S N= 0.162
SLOPE= 0.01 ft/ft

.4 * Qm = 1.4 cfs
2.5 * Qm= 8.6 cfs

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

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

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

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



STREAM NAME: Hubbard Creek
XS LOCATION: 200 ft. upstream from bridge
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* 3.75 24.85 1.17 1.60 29.14 25.41 100.0% 1.15 35.01 1.20
3.78 24.71 1.15 1.57 28.46 25.25 99.4% 1.13 33.70 1.18
3.83 24.45 1.11 1.52 27.23 24.97 98.3% 1.09 31.37 1.15
3.88 24.19 1.08 1.47 26.02 24.70 97.2% 1.05 29.13 1.12
3.93 23.93 1.04 1.42 24.81 24.42 96.1% 1.02 26.97 1.09
3.98 23.67 1.00 1.37 23.62 24.14 95.0% 0.98 24.89 1.05
4.03 23.41 0.96 1.32 22.45 23.86 93.9% 0.94 22.89 1.02
4.08 23.15 0.92 1.27 21.28 23.58 92.8% 0.90 20.97 0.99
4.13 22.89 0.88 1.22 20.13 23.30 91.7% 0.86 19.13 0.95
4.18 22.63 0.84 1.17 19.00 23.02 90.6% 0.83 17.38 0.91
4.23 22.37 0.80 1.12 17.87 22.74 89.5% 0.79 15.70 0.88
4.28 22.11 0.76 1.07 16.76 22.46 88.4% 0.75 14.11 0.84
4.33 21.85 0.72 1.02 15.66 22.19 87.3% 0.71 12.59 0.80
4.38 21.59 0.68 0.97 14.57 21.91 86.2% 0.67 11.16 0.77
4.43 21.33 0.63 0.92 13.50 21.63 85.1% 0.62 9.81 0.73
4.48 21.07 0.59 0.87 12.44 21.35 84.0% 0.58 8.54 0.69
4.53 20.81 0.55 0.82 11.39 21.07 82.9% 0.54 7.35 0.65
4.58 20.55 0.50 0.77 10.36 20.79 81.8% 0.50 6.25 0.60
4.63 20.29 0.46 0.72 9.34 20.51 80.7% 0.46 5.23 0.56
4.68 20.03 0.42 0.67 8.33 20.23 79.6% 0.41 4.29 0.52

*WL* 4.73 19.57 0.37 0.62 7.34 19.76 77.8% 0.37 3.47 0.47
4.78 19.15 0.33 0.57 6.37 19.32 76.1% 0.33 2.73 0.43
4.83 18.87 0.29 0.52 5.42 19.03 74.9% 0.28 2.06 0.38
4.88 18.50 0.24 0.47 4.49 18.64 73.4% 0.24 1.48 0.33
4.93 18.04 0.20 0.42 3.57 18.17 71.5% 0.20 1.00 0.28
4.98 16.48 0.16 0.37 2.70 16.59 65.3% 0.16 0.64 0.24
5.03 13.12 0.15 0.32 1.98 13.22 52.0% 0.15 0.44 0.22
5.08 12.11 0.11 0.27 1.34 12.20 48.0% 0.11 0.23 0.17
5.13 10.66 0.07 0.22 0.77 10.72 42.2% 0.07 0.09 0.12
5.18 4.72 0.08 0.17 0.40 4.77 18.8% 0.08 0.05 0.14
5.23 3.40 0.06 0.12 0.20 3.43 13.5% 0.06 0.02 0.10
5.28 2.15 0.03 0.07 0.06 2.16 8.5% 0.03 0.00 0.05
5.33 0.26 0.01 0.02 0.00 0.27 1.0% 0.01 0.00 0.03



CROSS SECTION DATA ANALYSIS
Hubbard Creek
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Percent Wetted Perimeter vs Discharge
Hubbard Creek
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Velocity vs Discharge
Hubbard Creek
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Average Depth vs Discharge
Hubbard Creek

1.20

1.40
Average Depth vs. Discharge

0.60

0.80

1.00

e 
D

ep
th

 -
fe

et

0.20

0.40

A
ve

ra
ge

0.00
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 

Discharge (cfs)
Mannings N Thorne - Zevenbergen Jarrett



Stage vs Discharge
Hubbard Creek

1.40

1.60

1.80
Stage vs. Discharge

0.80

1.00

1.20

ta
ge

 -
fe

et

0.20

0.40

0.60

St

0.00
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 

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: Hubbard Creek
XS LOCATION: 1.5 miles u.s. f/ conf. w/ N Fk. Gunnison
XS NUMBER: 1

DATE: 27-Sep-07
OBSERVERS: R. Smith, D. Murphy

1/4 SEC: SE
SECTION: 2
TWP: 13S
RANGE: 91W
PM: Sixth

COUNTY: Delta
WATERSHED: Gunnison
DIVISION: 4
DOW CODE: 40751

USGS MAP: Bowie 7.5'
USFS MAP: 0

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

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

CHANNEL PROFILE DATACHANNEL PROFILE DATA

SLOPE: 0.018

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

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



STREAM NAME: Hubbard Creek
XS LOCATION: 1.5 miles u.s. f/ conf. w/ N Fk. Gunnison
XS NUMBER: 1

# DATA POINTS= 27 VALUES COMPUTED FROM RAW FIELD DATA

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

RS 1.50 4.95 0.00  0.00 0.00 0.0%
6.00 5.12 0.00  0.00 0.00 0.0%
8.00 5.57 0.00  0.00 0.00 0.0%

1 G 9.00 5.96 0.00  0.00 0.00 0.0%
11.00 6.62 0.00  0.00 0.00 0.0%

W 12.20 7.18 0.00  0.00 0.00 0.0%
12.30 7.60 0.40 0.88 0.43 0.40 0.16 0.14 0.7%
13.00 7.85 0.65 1.55 0.74 0.65 0.55 0.86 4.5%
14.00 7.65 0.45 1.32 1.02 0.45 0.45 0.59 3.1%
15.00 8.10 0.90 1.18 1.10 0.90 0.90 1.06 5.5%
16.00 8.15 0.95 0.71 1.00 0.95 0.95 0.67 3.5%
17.00 8.00 0.80 0.67 1.01 0.80 0.80 0.54 2.8%
18.00 7.95 0.75 3.04 1.00 0.75 0.75 2.28 11.9%
19.00 8.00 0.80 1.16 1.00 0.80 0.80 0.93 4.8%
20.00 8.10 0.90 1.87 1.00 0.90 0.90 1.68 8.8%
21.00 8.05 0.85 3.31 1.00 0.85 0.85 2.81 14.7%
22.00 8.10 0.90 2.69 1.00 0.90 0.90 2.42 12.6%
23.00 8.00 0.80 1.80 1.00 0.80 0.80 1.44 7.5%
24.00 8.20 1.00 1.16 1.02 1.00 1.00 1.16 6.1%
25.00 8.20 1.00 0.89 1.00 1.00 1.00 0.89 4.6%
26.00 8.20 1.00 0.62 1.00 1.00 1.00 0.62 3.2%
27.00 8.40 1.20 0.71 1.02 1.20 1.20 0.85 4.4%
28.00 8.10 0.90 0.23 1.04 0.90 0.90 0.21 1.1%
29.00 7.50 0.20 0.01 1.17 0.20 0.16 0.00 0.0%

W 29.60 7.17 0.68  0.00 0.00 0.0%
1 G 33.50 5.92 0.00  0.00 0.00 0.0%

LS 35.00 5.10 0.00  0.00 0.00 0.0%

TOTALS ---------------------- 18.25 1.2 14.07 19.16 100.0%
(Max.)

Manning's n = 0.1231
Hydraulic Radius= 0.77095083



STREAM NAME: Hubbard Creek
XS LOCATION: 1.5 miles u.s. f/ conf. w/ N Fk. Gunnison
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR

14.07 14.58 3.6%
6.93 14.07 19.09 35.7%
6.95 14.07 18.72 33.0%
6.97 14.07 18.35 30.4%
6.99 14.07 17.98 27.8%
7.01 14.07 17.61 25.1%
7.03 14.07 17.25 22.6%
7.05 14.07 16.88 20.0%
7.07 14.07 16.52 17.4%
7.09 14.07 16.16 14.9%
7.11 14.07 15.81 12.3%
7.13 14.07 15.45 9.8%
7.14 14.07 15.28 8.6%
7.15 14.07 15.10 7.3%
7.16 14.07 14.93 6.1%
7.17 14.07 14.75 4.8%
7.18 14.07 14.58 3.6%
7.19 14.07 14.40 2.4%
7.20 14.07 14.23 1.1%
7.21 14.07 14.06 -0.1%
7.22 14.07 13.88 -1.3%
7.23 14.07 13.71 -2.6%
7.25 14.07 13.37 -5.0%
7.27 14.07 13.02 -7.5%
7.29 14.07 12.68 -9.9%
7.31 14.07 12.33 -12.4%
7.33 14.07 11.99 -14.8%
7 35 14 07 11 65 17 2%7.35 14.07 11.65 -17.2%
7.37 14.07 11.31 -19.6%
7.39 14.07 10.97 -22.0%
7.41 14.07 10.63 -24.4%
7.43 14.07 10.29 -26.9%

WATERLINE AT ZERO
AREA ERROR = 7.204



STREAM NAME: Hubbard Creek
XS LOCATION: 1.5 miles u.s. f/ conf. w/ N Fk. Gunnison
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 24.38 1.63 2.44 39.79 25.65 100.0% 1.55 86.35 2.17
6.20 22.87 1.49 2.20 34.02 24.07 93.8% 1.41 69.40 2.04
6.25 22.57 1.46 2.15 32.89 23.75 92.6% 1.38 66.17 2.01
6.30 22.26 1.43 2.10 31.77 23.42 91.3% 1.36 63.03 1.98
6.35 21.95 1.40 2.05 30.66 23.10 90.1% 1.33 59.97 1.96
6.40 21.64 1.37 2.00 29.57 22.78 88.8% 1.30 56.99 1.93
6.45 21.34 1.34 1.95 28.50 22.45 87.5% 1.27 54.10 1.90
6.50 21.03 1.30 1.90 27.44 22.13 86.3% 1.24 51.28 1.87
6.55 20.72 1.27 1.85 26.39 21.81 85.0% 1.21 48.55 1.84
6.60 20.41 1.24 1.80 25.37 21.48 83.8% 1.18 45.89 1.81
6.65 20.14 1.21 1.75 24.35 21.19 82.6% 1.15 43.27 1.78
6.70 19.87 1.18 1.70 23.35 20.91 81.5% 1.12 40.71 1.74
6.75 19.61 1.14 1.65 22.37 20.62 80.4% 1.08 38.23 1.71
6.80 19.35 1.11 1.60 21.39 20.34 79.3% 1.05 35.82 1.67
6.85 19.08 1.07 1.55 20.43 20.06 78.2% 1.02 33.49 1.64
6.90 18.82 1.04 1.50 19.48 19.78 77.1% 0.99 31.24 1.60
6.95 18.56 1.00 1.45 18.55 19.50 76.0% 0.95 29.06 1.57
7.00 18.29 0.96 1.40 17.63 19.21 74.9% 0.92 26.95 1.53
7.05 18.03 0.93 1.35 16.72 18.93 73.8% 0.88 24.92 1.49
7.10 17.77 0.89 1.30 15.82 18.65 72.7% 0.85 22.97 1.45
7.15 17.51 0.85 1.25 14.94 18.37 71.6% 0.81 21.09 1.41

*WL* 7.20 17.33 0.81 1.20 14.07 18.16 70.8% 0.78 19.23 1.37
7.25 17.23 0.77 1.15 13.21 18.00 70.2% 0.73 17.40 1.32
7.30 17.13 0.72 1.10 12.35 17.85 69.6% 0.69 15.64 1.27
7.35 17.02 0.68 1.05 11.50 17.69 69.0% 0.65 13.96 1.21
7.40 16.92 0.63 1.00 10.65 17.54 68.4% 0.61 12.36 1.16
7.45 16.82 0.58 0.95 9.80 17.38 67.8% 0.56 10.84 1.11
7.50 16.72 0.54 0.90 8.97 17.23 67.2% 0.52 9.39 1.05
7.55 16.62 0.49 0.85 8.13 17.08 66.6% 0.48 8.03 0.99
7.60 16.52 0.44 0.80 7.30 16.92 66.0% 0.43 6.75 0.92
7.65 16.26 0.40 0.75 6.48 16.65 64.9% 0.39 5.60 0.86
7.70 15.68 0.36 0.70 5.68 16.02 62.5% 0.35 4.61 0.81
7.75 15.09 0.33 0.65 4.92 15.40 60.0% 0.32 3.72 0.76
7.80 14.51 0.29 0.60 4.18 14.78 57.6% 0.28 2.91 0.70
7.85 13.96 0.25 0.55 3.46 14.19 55.3% 0.24 2.19 0.63
7.90 13.76 0.20 0.50 2.77 13.97 54.5% 0.20 1.53 0.55
7.95 13.40 0.16 0.45 2.09 13.59 53.0% 0.15 0.97 0.46
8.00 11.24 0.13 0.40 1.47 11.40 44.4% 0.13 0.61 0.41
8.05 9.30 0.10 0.35 0.96 9.42 36.7% 0.10 0.34 0.35
8.10 5.69 0.10 0.30 0.58 5.77 22.5% 0.10 0.21 0.35
8.15 4.05 0.08 0.25 0.34 4.11 16.0% 0.08 0.11 0.31
8.20 1.63 0.10 0.20 0.16 1.68 6.6% 0.10 0.05 0.34
8.25 1.22 0.07 0.15 0.09 1.25 4.9% 0.07 0.02 0.28
8.30 0.80 0.05 0.10 0.04 0.82 3.2% 0.05 0.01 0.21
8.35 0.38 0.02 0.05 0.01 0.39 1.5% 0.02 0.00 0.13



STREAM NAME: Hubbard Creek
XS LOCATION: 1.5 miles u.s. f/ conf. w/ N Fk. Gunnison
XS NUMBER: 1

                                      SUMMARY SHEET

MEASURED FLOW (Qm)= 19.16 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 19.23 cfs =============================
(Qm-Qc)/Qm * 100 = -0.4 %

FLOW (CFS)       PERIOD
MEASURED WATERLINE (WLm)= 7.18 ft ===========      ========
CALCULATED WATERLINE (WLc)= 7.20 ft
(WLm-WLc)/WLm * 100 = -0.4 % _____________________       ____________________

MAX MEASURED DEPTH (Dm)= 1.20 ft _____________________       ____________________
MAX CALCULATED DEPTH (Dc)= 1.20 ft
(Dm-Dc)/Dm * 100 0.3 % _____________________       ____________________

MEAN VELOCITY= 1.37 ft/sec _____________________       ____________________
MANNING'S N= 0.123
SLOPE= 0.018 ft/ft

.4 * Qm = 7.7 cfs
2.5 * Qm= 47.9 cfs

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

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

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

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