DRAFT INSTREAM FLOW RECOMMENDATION March 13, 2014 Version

Ms. Linda Bassi

Colorado Water Conservation Board
1313 Sherman Street, Room 721
Denver, Colorado 80203

Dear Ms. Bassi:

The Bureau of Land Management (BLM) is writing this letter to formally communicate its
recommendation for an instream flow water right on Terror Creek, located in Water Division 4.

Location and Land Status. Terror Creek originates approximately nine miles north of Paonia
on the south slopes of the Grand Mesa. The creek flows into the North Fork of the Gunnison
River near Paonia. This recommendation covers a reach that starts at the confluence of the East
Fork and West Fork and extends downstream to the headgate of the Fawcett Ditch. This stream
reach covers a distance of approximately 3.0 miles. The BLM manages all of the lands along this
stream reach.

Biological Summary. Terror Creek is a cold-water, high gradient stream. It flows through a narrow
canyon with a floor approximately one-eight mile in width. The stream is generally constrained by
bedrock, especially in locations where the streams come close to the canyon walls. The stream
generally has large-sized substrate, ranging from four-inch cobbles to boulders up to two feet in
diameter. The stream has a high percentage of pool habitat, but sufficient riffle and side channel
habitat exists to support fish salmonid reproduction. Fisheries surveys have revealed self-sustaining
populations of speckled dace and native cutthroat trout. The BLM plans to collect fin samples from
the cutthroat trout population to determine the genetic quality of the population.

The riparian community in this part of Terror Creek is generally comprised of willow species,
alder, blue spruce, narrowleaf cottonwood. In general, the riparian community is in very good
condition, provides adequate shading and cover for fish habitat, and provides stream stability

during flood events.

R2Cross Analysis. The BLM collected the following R2Cross data from Terror Creek:

Cross Section Date Discharge Rate | Top Width | Winter Flow Summer Flow
Recommendation | Recommendation
(meets 2 of 3 (meets 3 of 3
hydraulic criteria) | hydraulic criteria)

09/27/2007 #1 6.13 cfs 28.3 feet 4.68 cfs 5.15 cfs

09/27/2007 #2 5.73 cfs 29.8 feet 4.05 cfs Out of range

10/21/2008 #1 2.15 cfs 22.0 feet 3.76 cfs 4.46

10/21/2008 #2 1.82 cfs 22.8 feet 1.70 cfs Out of range

10/11/2012 #1 1.33 cfs 25.5 feet 3.21 Out of range cfs

Averages: 3.93 cfs 4.80 cfs




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

4.8 cubic feet per second is recommended for the snowmelt runoff period from
April 1 through June 30. This recommendation is driven by the wetted
perimetercriteria. Wetting at least 50% of the channel will provide important
physical habitat during a time of year when the fish population is completing key
life cycle functions.

3.9 cubic feet per second is recommended for the summer and fall time period
between July 1 and November 30. This flow rate will generally meet the average
depth criteria, while providing 40 to 50 percent wetted perimeter in most cross
sections.

1.5 cubic feet per second is recommended during the winter period between December 1
and March 31. This recommendation is driven by limited water availability during the
winter. This flow rate generally provides between 0.15 and 0.20 feet depth, 40 to 50%
wetted perimeter, and an average 0.9 feet per second velocity. This flow rate should
prevent icing in pools and allow fish to successfully overwinter.

Water Availability. The BLM recommends relying upon multiple data sources to confirm water
availability. The first information source is diversion records from the Terror Ditch and Fawcett
Ditch. Not only do these ditches have continuous diversion records from 1970 to the present,
Terror Ditch also has some diversion records for winter months. The second information
sources are USGS gage stations. UGGS Gate Station 09132985 (East Fork Terror Creek Below
Cottonwood Stomp near Bowie, CO) has records from 2001 to the present. The value of this
gage data is limited by lack of data during the winter because of icing issues, and by the fact that
it measures only a portion of the watershed that contributes to flows in the subject reach.
However, this gage data could possibly be combined with data from a gage operated by Bowie
Resources on West Fork Terror Creek. Finally, USGS Gage 09132995 (Terror Creek at Mouth
Near Bowie, CO) provides data from 2001 to the present. This gage is heavily affected by the
operation of Fawcett Ditch, Terror Ditch, and the Fire Mountain Canal, but it can generally be
used to confirm the magnitude of snowmelt runoff flows, and the fact that the entire creek
experiences flows during winter, even though Terror Ditch diverts during the winter season.

The BLM is aware of the following decreed water rights for surface diversion within the
proposed instream flow reach:

Terror Ditch — 13.5 cfs
Fawecett Ditch — 1.49 cfs
Holybee Ditch — 0.4 cfs

Upstream from the proposed reach, the Overland Ditch, owned by Overland Ditch and Reservoir
Company, diverts from multiple small tributaries in the headwaters of the Terror Creek



watershed. The water rights for the ditch allow the company to divert up to a total of 75 cfs
from the Hubbard, Terror, Roadmap, Lower Cow Creek, and Leroux Creek drainages.

The BLM is also aware of 85 cfs of undeveloped conditional water rights in upstream locations
associated with the Grand Mesa Canal. These rights appear to be owned by the Grand Mesa
Water Conservancy District and North Fork Water Conservancy District.

Relationship to Land Management Plans. BLM land use plans for this area call for actions to
maintain and enhance riparian and fisheries habitat. In general, any proposed new land use, such
as right-of-way corridors or mineral development, must be implemented with no surface
occupancy to avoid impacts to the creek. Any proposed land uses along this creek are also
carefully reviewed and mitigated to prevent impacts to native cutthroat trout, which appear on
BLM’s sensitive species list. Establishing an instream flow water right would assist in meeting
these objectives.

Data sheets, R2Cross output, fishery survey information, and photographs of the cross section
were included with BLM’s draft recommendation in February 2014. We thank both Colorado
Parks and Wildlife and the Colorado Water Conservation Board for their cooperation in this
effort.

If you have any questions regarding our instream flow recommendation, please contact Roy
Smith at 303-239-3940.

Sincerely,

Leigh Espy
Deputy State Director
Resources and Fire

Cc: Jedd Sondergard, Uncompahgre FO
Barbara Sharrow, Uncompahgre FO



Uncompahgre Field Office Stream Surveys
August 2007

Terror Creek - Water Code #43593

Terror Creek, located northeast of Paonia, Colorado on BLM lands managed by the
Uncompahgre Field Office was sampled on August 22, 2007. Terror 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 150 feet of stream was sampled. Personnel present were Tom
Fresques, Dennis Murphy, and Malia Boyum.

Fish weights and lengths cannot be reported because data sheets were misplaced after the
initial effort to identify fish species and fish numbers were completed.

Fish



tthroat trout - adult

Colorado River cutthroat trout — juvenile
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STREAM SURVEY FISH SAMPLING FORM
WATER_Terror Creek H20 CODE_43593_DATE_8-22-07
GEAR_Backpack Electroshocker EFFORT_150 ft. STATION #_1_ PASS 1

CREW Fresques, Murphy, Boyum 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 CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

SPD

SPD

SPD

SPD

GPS Location:
Notes: Stream Width_18-22_ft. Sample Reach__150___ ft.
Conductivity: Electroshocker settings

Notes: Stream was running approximately 5-7 cfs. Riparian habitat looked vigorous and
good pools were present. Water was slightly off color. Good aquatic insect assemblage
with stone, caddis, and mayflies noted. These cutthroat are likely pure given the pure
population residing upstream in W. Fork Terror Creek. Fish appeared healthy. May
want to collect fin clips from the mainstem of Terror Creek to determine genetic status
and identify cutthroat upper and lower distribution limits. An instream flow
recommendation on this creek would be valuable in maintaining this fishery.

*Note: Fish lengths and weights were taken but data sheets were misplaced.




COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Terror Creek
XS LOCATION: Approx. 650' downstream fr. W. Fk.
XS NUMBER: 1
DATE: 21-Oct-08
OBSERVERS: R. Smith, D. Murphy
1/4 SEC: SE
SECTION: 5
TWP: 13s
RANGE: 91W
PM: Sixth
COUNTY: Delta
WATERSHED: N. Fk. Gunnison
DIVISION: 4
DOW CODE: 43593
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 DATA

SLOPE: 0.021

INPUT DATA CHECKED BY: ...cooiiiiiiicicicice DATE......c.coovvis

ASSIGNED TO: ... s DATE......cccooviis



STREAM NAME:

Terror Creek

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: Approx. 650' downstream fr. W. Fk.
XS NUMBER: 1
# DATA POINTS= 23
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
1RS&G 10.00 3.54
W 13.00 4.75
13.50 4.95 0.20 0.00
14.00 5.05 0.30 0.70
14.50 5.15 0.40 0.61
15.00 5.05 0.30 1.84
15.50 4.80 0.05 0.00
16.00 4.80 0.05 0.00
16.50 5.05 0.35 2.23
17.00 5.15 0.40 2.46
17.50 4.90 0.10 2.40
18.00 5.00 0.20 1.62
18.50 4.90 0.10 1.87
19.00 5.10 0.30 1.92
19.50 4.90 0.10 1.64
20.00 4.85 0.05 0.00
20.50 4.85 0.05 0.65
w 21.00 4.80
21.70 4.85
22.30 4.75
24.50 4.62
29.00 4.18
1LS&G 32.00 3.55
TOTALS --------mmemmmmmmemee

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.54 0.20 0.10 0.00 0.0%
0.51 0.30 0.15 0.11 4.9%
0.51 0.40 0.20 0.12 5.7%
0.51 0.30 0.15 0.28 12.9%
0.56 0.05 0.03 0.00 0.0%
0.50 0.05 0.03 0.00 0.0%
0.56 0.35 0.18 0.39 18.2%
0.51 0.40 0.20 0.49 22.9%
0.56 0.10 0.05 0.12 5.6%
0.51 0.20 0.10 0.16 7.5%
0.51 0.10 0.05 0.09 4.4%
0.54 0.30 0.15 0.29 13.4%
0.54 0.10 0.05 0.08 3.8%
0.50 0.05 0.03 0.00 0.0%
0.50 0.05 0.03 0.02 0.8%
0.50 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
8.36 0.4 1.48 2.15 100.0%
(Max.)
Manning's n = 0.0465
Hydraulic Radius= 0.17649875



STREAM NAME: Terror Creek
XS LOCATION: Approx. 650' downstream fr. W. Fk.
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
1.48 1.49 1.0%

4.53 1.48 4.27 189.7%
4.55 1.48 4.02 172.2%
4.57 1.48 3.76 155.1%
4.59 1.48 3.51 138.3%
4.61 1.48 3.27 121.8%
4.63 1.48 3.03 105.7%
4.65 1.48 2.80 90.1%
4.67 1.48 2.58 75.0%
4.69 1.48 2.37 60.4%
4.71 1.48 2.16 46.3%
4.73 1.48 1.96 32.8%
4.74 1.48 1.86 26.2%
4.75 1.48 1.77 19.8%
4.76 1.48 1.67 13.5%
4.77 1.48 1.58 7.2%
4.78 1.48 1.49 1.0%
4.79 1.48 1.40 -5.1%
4.80 1.48 1.31 -11.2%
4.81 1.48 1.22 -17.0%
4.82 1.48 114 -22.4%
4.83 1.48 1.07 -27.6%
4.85 1.48 0.93 -37.2%
4.87 1.48 0.80 -45.5%
4.89 1.48 0.69 -53.2%
491 1.48 0.58 -60.4%
4.93 1.48 0.49 -67.0%
4.95 1.48 0.40 -72.9%
4.97 1.48 0.32 -78.2%
4.99 1.48 0.25 -82.9%
5.01 1.48 0.20 -86.8%
5.03 1.48 0.15 -90.2%

WATERLINE AT ZERO
AREA ERROR = 4.777



STREAM NAME: Terror Creek
XS LOCATION: Approx. 650" downstream fr. W. Fk.
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* 3.55 21.98 1.00 1.60 21.93 22.67 100.0% 0.97 99.26 4.53
3.78 20.33 0.84 1.37 17.14 20.96 92.5% 0.82 69.33 4.05
3.83 19.97 0.81 1.32 16.13 20.58 90.8% 0.78 63.43 3.93
3.88 19.61 0.77 1.27 15.14 20.20 89.1% 0.75 57.79 3.82
3.93 19.25 0.74 1.22 14.17 19.83 87.5% 0.71 52.39 3.70
3.98 18.89 0.70 1.17 13.21 19.45 85.8% 0.68 47.25 3.58
4.03 18.52 0.66 112 12.28 19.07 84.1% 0.64 42.36 3.45
4.08 18.16 0.63 1.07 11.36 18.70 82.5% 0.61 37.72 3.32
4.13 17.80 0.59 1.02 10.46 18.32 80.8% 0.57 33.33 3.18
4.18 17.44 0.55 0.97 9.58 17.94 79.2% 0.53 29.18 3.05
4.23 16.82 0.52 0.92 8.73 17.31 76.4% 0.50 25.57 2.93
4.28 16.18 0.49 0.87 7.90 16.66 73.5% 0.47 22.22 2.81
4.33 15.55 0.46 0.82 7.11 16.02 70.7% 0.44 19.13 2.69
4.38 14.91 0.43 0.77 6.35 15.37 67.8% 0.41 16.28 2.57
4.43 14.28 0.39 0.72 5.62 14.72 65.0% 0.38 13.67 2.43
4.48 13.64 0.36 0.67 4.92 14.07 62.1% 0.35 11.29 2.30
4.53 13.01 0.33 0.62 4.25 13.43 59.2% 0.32 9.14 2.15
4.58 12.37 0.29 0.57 3.62 12.78 56.4% 0.28 7.21 1.99
4.63 11.69 0.26 0.52 3.01 12.09 53.3% 0.25 5.53 1.83
4.68 10.72 0.23 0.47 2.45 11.11 49.0% 0.22 4.15 1.69
4.73 9.75 0.20 0.42 1.94 10.12 44.7% 0.19 2.99 154
*WL* 4.78 9.07 0.16 0.37 1.47 9.43 41.6% 0.16 1.98 1.34
4.83 7.40 0.14 0.32 1.06 7.73 34.1% 0.14 1.29 1.23
4.88 5.61 0.13 0.27 0.74 5.90 26.0% 0.12 0.85 1.16
4.93 4.60 0.10 0.22 0.48 4.83 21.3% 0.10 0.48 0.99
4.98 3.36 0.08 0.17 0.28 3.52 15.5% 0.08 0.24 0.86
5.03 2.32 0.06 0.12 0.14 2.42 10.7% 0.06 0.10 0.69
5.08 1.36 0.03 0.07 0.05 1.41 6.2% 0.03 0.02 0.48

5.13 0.40 0.01 0.02 0.00 0.41 1.8% 0.01 0.00 0.23



STREAM NAME: Terror Creek

XS LOCATION: Approx. 650" downstream fr. W. Fk.
XS NUMBER: 1

SUMMARY SHEET
MEASURED FLOW (Qm)= 2.15 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1.98 cfs
(Qm-Qc)/Qm * 100 = 78 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 4.78 ft =========== =
CALCULATED WATERLINE (WLc)= 4.78 ft
(WLmM-WLc)/WLm * 100 = 0.0 %
MAX MEASURED DEPTH (Dm)= 0.40 ft
MAX CALCULATED DEPTH (Dc)= 0.37 ft
(Dm-Dc)/Dm * 100 6.7 %
MEAN VELOCITY= 1.34 ft/sec
MANNING'S N= 0.047
SLOPE= 0.021 ft/ft
A4*Qm = 0.9 cfs
2.5*Qm= 5.4 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ..ottt s AGENCY ..ottt DATE
CWEB REVIEW BY: ..ttt ittt ettt e e e et s s e snsnesensens DATE it



STREAM NAME:

XS LOCATION:
XS NUMBER:

STAGING TABLE

Terror Creek

Approx. 650' downstream fr. W. Fk.

1

*GL* = lowest Grassline elevation corrected for sag

Jarrett Variable Manning's n Correction Applied

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

DIST TO TOP AVG. WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (CFS) (FT/SEC)
*GL* 3.55 21.98 1.00 1.60 21.93 22.67 100.0% 0.97 132.88 6.06
3.78 20.33 0.84 1.37 17.14 20.96 92.5% 0.82 90.34 5.27
3.83 19.97 0.81 1.32 16.13 20.58 90.8% 0.78 82.09 5.09
3.88 19.61 0.77 1.27 15.14 20.20 89.1% 0.75 74.25 4.90
3.93 19.25 0.74 1.22 14.17 19.83 87.5% 0.71 66.81 4.72
3.98 18.89 0.70 1.17 13.21 19.45 85.8% 0.68 59.77 4.52
4.03 18.52 0.66 1.12 12.28 19.07 84.1% 0.64 53.12 433
4.08 18.16 0.63 1.07 11.36 18.70 82.5% 0.61 46.87 4.12
413 17.80 0.59 1.02 10.46 18.32 80.8% 0.57 41.00 3.92
4.18 17.44 0.55 0.97 9.58 17.94 79.2% 0.53 35.52 3.71
4.23 16.82 0.52 0.92 8.73 17.31 76.4% 0.50 30.83 3.53
4.28 16.18 0.49 0.87 7.90 16.66 73.5% 0.47 26.54 3.36
433 15.55 0.46 0.82 7.11 16.02 70.7% 0.44 22.60 3.18
4.38 14.91 0.43 0.77 6.35 15.37 67.8% 0.41 19.01 3.00
4.43 14.28 0.39 0.72 5.62 14.72 65.0% 0.38 15.76 2.81
4.48 13.64 0.36 0.67 4.92 14.07 62.1% 0.35 12.84 2.61
453 13.01 0.33 0.62 4.25 13.43 59.2% 0.32 10.23 2.41
4.58 12.37 0.29 0.57 3.62 12.78 56.4% 0.28 7.93 2.19
463 11.69 0.26 0.52 3.01 12.09 53.3% 0.25 5.95 1.98
4.68 10.72 0.23 0.47 2.45 11.11 49.0% 0.22 4.39 1.79
473 9.75 0.20 0.42 1.94 10.12 44.7% 0.19 3.09 1.59
HWL* 4.78 9.07 0.16 0.37 1.47 9.43 41.6% 0.16 1.98 1.34
4.83 7.40 0.14 0.32 1.06 7.73 34.1% 0.14 1.27 1.20
4.88 5.61 0.13 0.27 0.74 5.90 26.0% 0.12 0.82 1.11
4.93 4.60 0.10 0.22 0.48 4.83 21.3% 0.10 0.44 0.92
4.98 3.36 0.08 0.17 0.28 3.52 15.5% 0.08 0.21 0.77
5.03 2.32 0.06 0.12 0.14 2.42 10.7% 0.06 0.08 0.59
5.08 1.36 0.03 0.07 0.05 1.41 6.2% 0.03 0.02 0.37
5.13 0.40 0.01 0.02 0.00 0.41 1.8% 0.01 0.00 0.15
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Terror Creek

|Ve|ocity VS, Dischargel
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Terror Creek
| Stage vs. Dischargel
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FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

COLORADO WATER

O oD LOCATION INFORMATION

STREAM NAME: ’Tefm {h CmEk‘
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DISCHARGE/CROSS SECTION NOTES
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CALCULATIONS PERFORAMED BY:
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Terror Creek
XS LOCATION: 450" downstream from W. Fk.
XS NUMBER: 2
DATE: 21-Oct-08
OBSERVERS: R. Smith, D. Murphy
1/4 SEC: SE
SECTION: 5
TWP: 13s
RANGE: 91W
PM: Sixth
COUNTY: Delta
WATERSHED: N. Fk. Gunnison
DIVISION: 4
DOW CODE: 43593
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 DATA

SLOPE: 0.01

INPUT DATA CHECKED BY: ...cooiiiiiiicicicice DATE......c.coovvis

ASSIGNED TO: ... s DATE......cccooviis



STREAM NAME:

Terror Creek

XS LOCATION: 450' downstream from W. Fk.
XS NUMBER: 2
# DATA POINTS= 26 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) (Qm) CELL
1RS&G 5.60 4.26 0.00 0.00 0.00 0.0%
w 6.20 5.49 0.00 0.00 0.00 0.0%
6.50 5.55 0.05 0.00 0.31 0.05 0.02 0.00 0.0%
7.00 5.55 0.05 0.00 0.50 0.05 0.04 0.00 0.0%
8.00 5.55 0.05 0.00 1.00 0.05 0.04 0.00 0.0%
8.50 5.65 0.15 0.11 0.51 0.15 0.06 0.01 0.3%
8.75 5.80 0.30 121 0.29 0.30 0.08 0.09 5.0%
9.00 5.80 0.35 2.63 0.25 0.35 0.09 0.23 12.7%
9.25 5.65 0.15 2.56 0.29 0.15 0.04 0.10 5.3%
9.50 5.65 0.15 2.44 0.25 0.15 0.06 0.14 7.5%
10.00 5.65 0.15 2.29 0.50 0.15 0.06 0.13 7.1%
10.25 5.70 0.20 2.26 0.25 0.20 0.05 0.11 6.2%
10.50 5.70 0.20 2.50 0.25 0.20 0.05 0.13 6.9%
10.75 5.70 0.20 2.17 0.25 0.20 0.05 0.11 6.0%
11.00 5.70 0.20 2.03 0.25 0.20 0.05 0.10 5.6%
11.25 5.75 0.25 1.94 0.25 0.25 0.06 0.12 6.7%
11.50 5.55 0.05 0.00 0.32 0.05 0.01 0.00 0.0%
11.75 5.70 0.20 1.80 0.29 0.20 0.05 0.09 4.9%
12.00 5.70 0.20 1.56 0.25 0.20 0.08 0.12 6.4%
12.50 5.85 0.35 1.37 0.52 0.35 0.18 0.24 13.2%
13.00 5.80 0.30 0.67 0.50 0.30 0.15 0.10 5.5%
13.50 5.80 0.30 0.07 0.50 0.30 0.15 0.01 0.6%
14.00 5.75 0.25 0.02 0.50 0.25 0.13 0.00 0.1%
14.50 5.55 0.05 0.00 0.54 0.05 0.02 0.00 0.0%
w 14.80 5.50 0.30 0.00 0.00 0.0%
1LS&G 28.70 4.23 0.00 0.00 0.00 0.0%
TOTALS -----mmmmmmmmmmmmeeee 8.89 0.35 1.48 1.82 100.0%
(Max.)
Manning's n = 0.0367
Hydraulic Radius= 0.16689723



STREAM NAME: Terror Creek
XS LOCATION: 450" downstream from W. Fk.
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
1.48 151 2.0%

5.25 1.48 4.03 171.8%
5.27 1.48 3.81 156.5%
5.29 1.48 3.58 141.4%
5.31 1.48 3.36 126.7%
5.33 1.48 3.15 112.2%
5.35 1.48 2.94 98.1%
5.37 1.48 2.73 84.3%
5.39 1.48 2.53 70.8%
5.41 1.48 2.34 57.6%
5.43 1.48 2.15 44.7%
5.45 1.48 1.96 32.1%
5.46 1.48 1.87 25.9%
5.47 1.48 1.78 19.8%
5.48 1.48 1.69 13.8%
5.49 1.48 1.60 7.8%
5.50 1.48 151 2.0%
5.51 1.48 1.43 -3.8%
5.52 1.48 1.34 -9.5%
5.53 1.48 1.26 -15.1%
5.54 1.48 1.18 -20.6%
5.55 1.48 1.10 -26.1%
5.57 1.48 0.96 -35.3%
5.59 1.48 0.84 -43.7%
5.61 1.48 0.71 -51.8%
5.63 1.48 0.60 -59.7%
5.65 1.48 0.49 -67.3%
5.67 1.48 0.39 -73.8%
5.69 1.48 0.30 -79.6%
571 1.48 0.23 -84.8%
5.73 1.48 0.17 -88.6%
5.75 1.48 0.12 -91.9%

WATERLINE AT ZERO
AREA ERROR = 5.498



STREAM NAME: Terror Creek
XS LOCATION: 450" downstream from W. Fk.
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* 4.26 22.77 0.92 1.59 20.92 23.89 100.0% 0.88 77.42 3.70
4.50 20.05 0.79 1.35 15.81 21.00 87.9% 0.75 52.92 3.35
4.55 19.47 0.76 1.30 14.83 20.40 85.4% 0.73 48.46 3.27
4.60 18.90 0.73 1.25 13.87 19.79 82.9% 0.70 44.23 3.19
4.65 18.33 0.71 1.20 12.93 19.19 80.3% 0.67 40.21 3.11
4.70 17.76 0.68 1.15 12.03 18.58 77.8% 0.65 36.42 3.03
4.75 17.19 0.65 1.10 11.16 17.98 75.3% 0.62 32.84 2.94
4.80 16.62 0.62 1.05 10.31 17.37 72.7% 0.59 29.46 2.86
4.85 16.04 0.59 1.00 9.50 16.77 70.2% 0.57 26.29 2.77
4.90 15.47 0.56 0.95 8.71 16.16 67.7% 0.54 23.32 2.68
4.95 14.90 0.53 0.90 7.95 15.55 65.1% 0.51 20.55 2.58
5.00 14.33 0.50 0.85 7.22 14.95 62.6% 0.48 17.97 2.49
5.05 13.76 0.47 0.80 6.52 14.34 60.1% 0.45 15.57 2.39
5.10 13.19 0.44 0.75 5.84 13.74 57.5% 0.43 13.36 2.29
5.15 12.61 0.41 0.70 5.20 13.13 55.0% 0.40 11.33 2.18
5.20 12.04 0.38 0.65 4.58 12.53 52.5% 0.37 9.47 2.07
5.25 11.47 0.35 0.60 3.99 11.92 49.9% 0.33 7.79 1.95
5.30 10.90 0.32 0.55 3.43 11.32 47.4% 0.30 6.27 1.83
5.35 10.33 0.28 0.50 2.90 10.71 44.9% 0.27 4.92 1.69
5.40 9.76 0.25 0.45 2.40 10.11 42.3% 0.24 3.73 1.55
5.45 9.18 0.21 0.40 1.93 9.50 39.8% 0.20 2.69 1.40
*WL* 5.50 8.58 0.17 0.35 1.48 8.86 37.1% 0.17 1.82 1.23
5.55 8.02 0.13 0.30 1.07 8.30 34.7% 0.13 1.10 1.03
5.60 6.00 0.13 0.25 0.75 6.23 26.1% 0.12 0.75 0.99
5.65 5.47 0.09 0.20 0.47 5.66 23.7% 0.08 0.36 0.77
5.70 4.04 0.06 0.15 0.25 4.16 17.4% 0.06 0.15 0.61
5.75 2.27 0.05 0.10 0.11 2.32 9.7% 0.05 0.06 0.54
5.80 1.44 0.01 0.05 0.02 1.45 6.1% 0.01 0.00 0.22

5.85 0.02 0.00 0.00 0.00 0.02 0.1% 0.00 0.00 0.03



STREAM NAME: Terror Creek

XS LOCATION: 450" downstream from W. Fk.
XS NUMBER: 2
SUMMARY SHEET

MEASURED FLOW (Qm)= 1.82 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1.82 cfs
(Qm-Qc)/Qm * 100 = -02 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 5.50 ft =========== =
CALCULATED WATERLINE (WLc)= 5.50 ft
(WLmM-WLc)/WLm * 100 = -01 %
MAX MEASURED DEPTH (Dm)= 0.35 ft
MAX CALCULATED DEPTH (Dc)= 0.35 ft
(Dm-Dc)/Dm * 100 -05 %
MEAN VELOCITY= 1.23 ft/sec
MANNING'S N= 0.037
SLOPE= 0.01 ft/ft
A4*Qm = 0.7 cfs
2.5*Qm= 4.5 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ittt ettt e e AGENCY DATE



STREAM NAME:

XS LOCATION:
XS NUMBER:

STAGING TABLE

Terror Creek

450" downstream from W. Fk.

2

*GL* = lowest Grassline elevation corrected for sag

Jarrett Variable Manning's n Correction Applied

*WL* = Waterline corrected for variations in field measured water surface elevations and sag

DIST TO TOP AVG. WETTED  PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (CFS) (FT/SEC)
*GL* 4.26 22.77 0.92 1.59 20.92 23.89 100.0% 0.88 100.89 4.82
4.50 20.05 0.79 1.35 15.81 21.00 87.9% 0.75 67.32 4.26
455 19.47 0.76 1.30 14.83 20.40 85.4% 0.73 61.30 413
4.60 18.90 0.73 1.25 13.87 19.79 82.9% 0.70 55.61 4.01
465 18.33 0.71 1.20 12.93 19.19 80.3% 0.67 50.26 3.89
4.70 17.76 0.68 1.15 12.03 18.58 77.8% 0.65 45.22 3.76
475 17.19 0.65 1.10 11.16 17.98 75.3% 0.62 40.50 3.63
4.80 16.62 0.62 1.05 10.31 17.37 72.7% 0.59 36.08 3.50
4.85 16.04 0.59 1.00 9.50 16.77 70.2% 0.57 31.96 3.36
4.90 15.47 0.56 0.95 8.71 16.16 67.7% 0.54 28.12 3.23
4.95 14.90 0.53 0.90 7.95 15.55 65.1% 0.51 24,57 3.09
5.00 14.33 0.50 0.85 7.22 14.95 62.6% 0.48 21.29 2.95
5.05 13.76 0.47 0.80 6.52 14.34 60.1% 0.45 18.27 2.80
5.10 13.19 0.44 0.75 5.84 13.74 57.5% 0.43 15.51 2.65
5.15 12.61 0.41 0.70 5.20 13.13 55.0% 0.40 13.00 2.50
5.20 12.04 0.38 0.65 4.58 12.53 52.5% 0.37 10.74 2.34
5.25 11.47 0.35 0.60 3.99 11.92 49.9% 0.33 8.70 2.18
5.30 10.90 0.32 0.55 3.43 11.32 47.4% 0.30 6.90 2.01
5.35 10.33 0.28 0.50 2.90 10.71 44.9% 0.27 5.31 1.83
5.40 9.76 0.25 0.45 2.40 10.11 42.3% 0.24 3.94 1.64
5.45 9.18 0.21 0.40 1.93 9.50 39.8% 0.20 2.78 1.44
MWL 5.50 8.58 0.17 0.35 1.48 8.86 37.1% 0.17 1.82 1.23
5.55 8.02 0.13 0.30 1.07 8.30 34.7% 0.13 1.06 0.99
5.60 6.00 0.13 0.25 0.75 6.23 26.1% 0.12 0.71 0.94
5.65 5.47 0.09 0.20 0.47 5.66 23.7% 0.08 0.32 0.68
5.70 4.04 0.06 0.15 0.25 4.16 17.4% 0.06 0.13 0.52
5.75 2.27 0.05 0.10 0.11 2.32 9.7% 0.05 0.05 0.44
5.80 1.44 0.01 0.05 0.02 1.45 6.1% 0.01 0.00 0.15
5.85 0.02 0.00 0.00 0.00 0.02 0.1% 0.00 0.00 0.01
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Terror Creek
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Terror Creek
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FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

COLORADO WATER
CONSERVATION BOARD LOCATION INFORMATION

STAEAM NAME: GROSS-SECTION NO.:
Ternr Creek
CROSS-SECTION LOGATION: L'i b_D H’ ! WM b ﬁm C‘ ; ( ,l&m C’& W{‘}AA”

West Fk. Teryor Creek
?ATE:}O'Z.I ‘% OBSERVERS: Q SV%IV%\ |
LEGAL % SECTION: SECTION: mwnsug % 3 N @ RANGE: ci I E Ve @ é’&\.

JoEscRIPTION E

COUNTY: WATERSHED WATER DIVISION: DOW WATER CODE:
Oe It a, G’uvm?&oax i 435 93

N

usGs: & (
MAP(S): i ? "§
USFS:
4
SUPPLEMENTAL DATA
—
SAG TAPE SECTION SAME AS METERTYPE: 4 —_ ,}
DISCHARGE SECTION: @O
METER NUMBER: DATE RATED: =V W@)?’t’@ SHNA VY ok
. CALIB/SPIN sec | TAPE WEIGHT, Ibsfloot | TAPE TENSION: £ Ibs
CHANNEL BED MATERIAL SIZE RANGE: L} i . e PHOTOGRAPHS TAKEN NUMBER OF PHOTOGRAPHS: 3
— O
I3 = A—
CHANNEL PROFILE DATA '
STATION A 1y ROD READING () ® LEGEND.
Tape @ Slake LB 0.0 ‘:w? u erd
Siake @

Tape @ Staxe RB 0.0 $U W&f@d Stalign @
WS @ Tape LB/RB 0.0 AT HC}/S' SO — (.2

? Photo @-)
WS Upstream lﬁ, @) S P §§" % 2
WS Downslream H. o 5 B} LIzD Y Direclion ol Flow|

-LSLOPF_ 0O, }S/|$‘o - DE @ ® :

AQUATIC SAMPLING SUMMARY

STREAM ELECTROFISHED: YES DISTANCE ELECTROFISHED: ______ 1t FISH CAUGHT: YES/NO WATER CGHEMISTRY SAMPLED: fYES/NO
o
LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS {1.0-1.9, 2.0-2.9, ETC.)

SPECIES (FILL IN} 1 2 3 4 5 3] 7 B 9 10 11 12 13 14 i5 >15 TOTAL

IO m=®
TAFPE

OO |®®

AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC CRDER NAME:

| mﬂ‘gﬂ;{f g:dc;ﬁ.jf»ﬁ"fy [ abopdart } ]

COMMENTS

R R .

PS= o2
Fho B
'T?f;::mm - 90, .




DISCHARGE/CROSS SECT!ON NOTES

STREAM NAME: '
Terror Creelc

CROSS-SECTION NO.: 2 DATE:

1O-214- oﬁ SHEET _ OF ___

BEGINNING OF MEASUREMENT | EOGECE IATER COOKING DOWNSTREAM:  err/ nigit | gage Reading:  —_n | Tive 2 M
2| stake (g | Distance width Total Water Bepth Revolutions Velocity (ft/sec)
2l el w1 ™| eameom | BT | omer tme | A | meanin | e | O
21 Reck  (R) Pg;;“ T“"(?{}'"‘“ “:::;’" {sec) Point vertical " (cts)
25/ | 5.4 4 L
"W 6. 7. 5.49
.5 $.95 | . 05 [
7.0 S.551 ,0s &
2.9 $.55 | o5 72,
R S5 IS )
% .15 .80 | . 2D IPWA
g0 5.80 | ,3S 2.63
925 S ¢y |, |5 2.5
9,V s 65| .15 A 44
10,2 5.5 | S 2.29
1025 5,70 | W0 2 2o
1050 .10 1,20 2.50
079 .70 | 2o R, {7
1Kel2 .70 | to =2 O3
l2¢ s.75| .25 2.
.G 5, 05 a
147 S0 L 20 IR,
12.0 5,70 e {, Sb
P25 $.85 | 3% 134
(2.0 <, 80 | .30 O, b3
12,5 $.80 | w0 O OF
4.0 5.715 | .25 Q. 0L
CX3 5. 55 0% &
W4 5.50

L9

257 4,73

{

TOTALS:

£nd of Measurement Time: ‘I Gage Reading: " CALCULATIONS PERFORMED BY: CALCULATIONS CHECKED BY




COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Terror Creek
XS LOCATION: 700' DS from confluence w/ W. Fk.
XS NUMBER: 1
DATE: 27-Sep-07
OBSERVERS: R. Smith, M. Eberle
1/4 SEC: SE
SECTION: 5
TWP: 13s
RANGE: 91W
PM: Sixth
COUNTY: Delta
WATERSHED: Gunnison
DIVISION: 4
DOW CODE: 43593
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 DATA

SLOPE: 0.0278

INPUT DATA CHECKED BY: ...cooiiiiiiicicicice DATE......c.coovvis

ASSIGNED TO: ... s DATE......cccooviis



STREAM NAME:

Terror Creek

XS LOCATION: 700' DS from confluence w/ W. Fk.
XS NUMBER: 1
# DATA POINTS= 22 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 &GL 0.00 4.78 0.00 0.00 0.00 0.0%
5.00 5.42 0.00 0.00 0.00 0.0%
w 6.60 6.00 0.00 0.00 0.00 0.0%
7.00 6.30 0.30 0.00 0.50 0.30 0.21 0.00 0.0%
8.00 6.60 0.60 0.24 1.04 0.60 0.60 0.14 2.4%
9.00 6.30 0.30 0.36 1.04 0.30 0.30 0.11 1.8%
10.00 6.40 0.40 0.00 1.00 0.40 0.40 0.00 0.0%
11.00 6.30 0.30 0.21 1.00 0.30 0.30 0.06 1.0%
12.00 6.30 0.30 0.74 1.00 0.30 0.38 0.28 4.5%
13.50 6.15 0.15 0.91 1.51 0.15 0.19 0.17 2.8%
14.50 6.30 0.30 0.59 1.01 0.30 0.29 0.17 2.7%
15.40 6.20 0.20 1.15 0.91 0.20 0.25 0.29 4.7%
17.00 5.90 0.00 0.00 1.63 0.00 0.00 0.0%
18.00 6.50 0.50 0.96 117 0.50 0.75 0.72 11.8%
20.00 6.70 0.70 3.09 2.01 0.70 1.05 3.24 53.0%
21.00 5.95 0.00 0.00 1.25 0.00 0.00 0.0%
22.00 6.40 0.40 0.42 1.10 0.40 0.40 0.17 2.7%
23.00 6.30 0.30 1.85 1.00 0.30 0.30 0.56 9.1%
24.00 6.40 0.40 0.46 1.00 0.40 0.48 0.22 3.6%
w 25.40 5.96 1.47 0.00 0.00 0.0%
GL 28.60 4.64 0.00 0.00 0.00 0.0%
LS 29.00 4,52 0.00 0.00 0.00 0.0%
TOTALS ----------mmemmmemee- 19.65 0.7 5.89 6.13 100.0%
(Max.)
Manning's n = 0.1066
Hydraulic Radius= 0.29961273



STREAM NAME: Terror Creek
XS LOCATION: 700" DS from confluence w/ W. Fk.
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
5.89 6.08 3.3%

5.73 5.89 10.92 85.5%
5.75 5.89 10.52 78.7%
5.77 5.89 10.12 71.9%
5.79 5.89 9.72 65.2%
5.81 5.89 9.33 58.4%
5.83 5.89 8.94 51.8%
5.85 5.89 8.55 45.1%
5.87 5.89 8.16 38.5%
5.89 5.89 7.77 32.0%
5.91 5.89 7.39 25.5%
5.93 5.89 7.01 19.0%
5.94 5.89 6.82 15.8%
5.95 5.89 6.63 12.6%
5.96 5.89 6.45 9.5%
5.97 5.89 6.26 6.4%
5.98 5.89 6.08 3.3%
5.99 5.89 5.90 0.2%
6.00 5.89 5.72 -2.8%
6.01 5.89 5.54 -5.8%
6.02 5.89 5.37 -8.8%
6.03 5.89 5.19 -11.8%
6.05 5.89 4.85 -17.6%
6.07 5.89 4.51 -23.3%
6.09 5.89 4.18 -29.0%
6.11 5.89 3.86 -34.5%
6.13 5.89 3.54 -39.9%
6.15 5.89 3.22 -45.3%
6.17 5.89 2.92 -50.4%
6.19 5.89 2.63 -55.4%
6.21 5.89 2.35 -60.1%
6.23 5.89 2.08 -64.6%

WATERLINE AT ZERO
AREA ERROR = 5.991



STREAM NAME: Terror Creek
XS LOCATION: 700' DS from confluence w/ W. Fk.
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* 4.78 28.26 1.18 1.92 33.39 29.49 100.0% 1.13 84.32 2.53
4.99 26.10 1.06 171 27.66 27.28 92.5% 1.01 64.91 2.35
5.04 25.59 1.03 1.66 26.37 26.75 90.7% 0.99 60.72 2.30
5.09 25.08 1.00 1.61 25.10 26.23 88.9% 0.96 56.68 2.26
5.14 24.57 0.97 1.56 23.86 25.70 87.2% 0.93 52.79 221
5.19 24.06 0.94 1.51 22.65 25.18 85.4% 0.90 49.06 2.17
5.24 23.54 0.91 1.46 21.46 24.65 83.6% 0.87 45.47 2.12
5.29 23.03 0.88 1.41 20.29 24.13 81.8% 0.84 42.03 2.07
5.34 22.52 0.85 1.36 19.15 23.60 80.0% 0.81 38.74 2.02
5.39 22.01 0.82 1.31 18.04 23.08 78.3% 0.78 35.59 1.97
5.44 21.60 0.78 1.26 16.95 22.65 76.8% 0.75 32.48 1.92
5.49 21.34 0.74 1.21 15.88 22.38 75.9% 0.71 29.36 1.85
5.54 21.08 0.70 1.16 14.82 22.10 74.9% 0.67 26.39 1.78
5.59 20.82 0.66 111 13.77 21.82 74.0% 0.63 23.55 171
5.64 20.57 0.62 1.06 12.74 21.54 73.1% 0.59 20.85 1.64
5.69 20.31 0.58 1.01 11.71 21.26 72.1% 0.55 18.30 1.56
5.74 20.05 0.53 0.96 10.71 20.99 71.2% 0.51 15.88 1.48
5.79 19.79 0.49 0.91 9.71 20.71 70.2% 0.47 13.62 1.40
5.84 19.53 0.45 0.86 8.73 20.43 69.3% 0.43 11.50 1.32
5.89 19.27 0.40 0.81 7.76 20.15 68.3% 0.38 9.54 1.23
5.94 18.73 0.36 0.76 6.81 19.57 66.4% 0.35 7.82 1.15
*WL* 5.99 17.95 0.33 0.71 5.89 18.74 63.6% 0.31 6.32 1.07
6.04 17.18 0.29 0.66 5.01 17.90 60.7% 0.28 4.98 0.99
6.09 16.43 0.25 0.61 4.17 17.08 57.9% 0.24 3.78 0.91
6.14 15.67 0.21 0.56 3.37 16.26 55.1% 0.21 2.74 0.81
6.19 14.24 0.18 0.51 2.62 14.75 50.0% 0.18 1.92 0.73
6.24 12.51 0.16 0.46 1.95 12.94 43.9% 0.15 1.28 0.66
6.29 10.74 0.13 0.41 1.37 11.09 37.6% 0.12 0.79 0.58
6.34 7.16 0.13 0.36 0.93 7.45 25.3% 0.12 0.54 0.58
6.39 4.41 0.15 0.31 0.64 4.62 15.7% 0.14 0.40 0.62
6.44 3.51 0.13 0.26 0.45 3.67 12.4% 0.12 0.26 0.57
6.49 3.02 0.10 0.21 0.29 3.14 10.6% 0.09 0.14 0.47
6.54 2.20 0.07 0.16 0.16 2.28 7.7% 0.07 0.06 0.39
6.59 1.30 0.05 0.11 0.07 1.35 4.6% 0.05 0.02 0.32
6.64 0.67 0.03 0.06 0.02 0.69 2.4% 0.03 0.00 0.22

6.69 0.11 0.00 0.01 0.00 0.11 0.4% 0.00 0.00 0.06



STREAM NAME: Terror Creek

XS LOCATION: 700' DS from confluence w/ W. Fk.
XS NUMBER: 1
SUMMARY SHEET

MEASURED FLOW (Qm)= 6.13 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 6.32 cfs
(Qm-Qc)/Qm * 100 = 32 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 5.98 ft =========== =
CALCULATED WATERLINE (WLc)= 5.99 ft
(WLmM-WLc)/WLm * 100 = -02 %
MAX MEASURED DEPTH (Dm)= 0.70 ft
MAX CALCULATED DEPTH (Dc)= 0.71 ft
(Dm-Dc)/Dm * 100 -1.3 %
MEAN VELOCITY= 1.07 ft/sec
MANNING'S N= 0.107
SLOPE= 0.0278 ft/ft
A4*Qm = 2.5 cfs
2.5*Qm= 15.3 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: .iiitiiiiit ettt it ettt AGENCY ..ot DATE .ciii e e
CWECB REVIEW BY .ottt et ettt oot et et et et ettt e s sneese e sneesesnesnenennnnesneseenesnes DATE it e e
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COLORADO WATER
CONSERVATION BOARD

FIELD DATA

FOR

INSTREAM FLOW DETERMINATIONS

LOCATION INFORMATION

CROSS-SECTION NO.:

STREAM NAME: ﬂﬂ {\T—Dr 'S N@}’_ A /
CrioSSSECTION toomTon oo %*"'a?} . .,‘13. ) f:‘sfg;tgs;a DAap Q’-{;«.{_—gﬁ ) g( "‘-"1_.*@ e W /‘

sy e : ?
WEQ 2 o B () Sppidh, M, £ ber e,
BESCRIPTION H SECTION: SECTION: = TOWNSHIP: | 3 ND | I E Ve @ i T
COUNTY: D@ j c\ CL WATERSHED: GU o LS OYL WATER DIVISION: Jj_ DOW WATER CODE: 37 35 < 3

SLOPE | z% /

- D.027%

USGS: P ' J—
MAP(S); }%W}& 7S/ GRS 7213 210908
USFS: :::—-4.; s } ﬁ u’nrl S.'
P B
SUPPLEMENTAL DATA
SAG TAPE SECTION SAME AS METER TYPE: | 1 '
DISCHARGE SECTION: YES/NO Marhk- e \//.,, i ; !
METER NUMBER: DATE RATED: Sy O e O o IV
CALIB/SPIN: sec_ | TAPE WEIGHT:  [_ Isfloot | TAPE TENSION: .~ ibs
CHANNEL BED MATERIAL, SIZE RANGE: = -
N j ] ﬁE d"O 7 . %o % L"PO\A Fdﬁ | PHOTOGRAPHS TAKE @o NUMBER OF PHOTOGRAPHS: S
_
CHANNEL PROFILE DATA
STATION FrOM TapE_ (M ROD READING 1t @ LEGEND:
® Tape @ Stake LB 0.0 “2 N\ A \/\)“QA}P & @
Stake
) Tape @ Stake kB 0.0 <, WO z e ,\; s § /? staton ()
£ ¢
(1) wse Tape LB/RE 0.0 T g ’Q
c a Ph
. - c ® =| i/ . oto 0-.
@ WS Upstream u' i L b 7 O
@ WS Downsiream ,,f O / L{ Ditaction of Flow
3, -—
= ® =

AQUATIC SAMPLING SUMMARY

DISTANCE ELECTROFISHED:

it FISH CAUGHO

FSTREAM ELECTRDFISHED:(’ EESI&O

WATER CHEMISTRY SAMPL@

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS {1.0-1.9, 2.0-2.9, ETC.}
SPECIES (FILL IN) L ) 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 {»15 | TOTAL
see Al ¢ ochod
AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME:
oy
COMMENTS
e

FORM #ISF FD 1-85




DISCHARGE/CROSS SECTION NOTES

FSTFIEAM NAME: ’—]\é_".‘.r s C‘Fﬁ«k

CROSS-SECTION NO. i

DATE:
A 07

SHEET __ QF __

EDGE OF WATER LOOKING DOWNSTREAM:

BEGINNING OF MEASUREMENT | B2 B LEFT/RIGHT | Gage Reading: e 0S5 P
2| s1ake  (5) | Distance Width Totai Water Depth Revolutions Velocity (ft/sec) i
3| Smssine @)} C W pemnrem | @ | obser Time " e | A | Oecheee
2l Rroek  (R) P;;:;“ T“’a’,‘"" “‘;:{;‘“ (sec) Paint Vertical
Lo ©.0 MO
S0 = 00
Wb (. CO
7.0 .30 | % &
%.0 6.0 | .(p . 2
7.0 3o 1.7 2b
/0. e.yo | . 4 &
Tae: .30 |2 &
i, © £.30 | .2 74
13.5 1S5 | 1S 4]
4SS b.2 |. "2 57
ef‘fniQ\ > is.4 5:39} or20 . &, £ ¢ LS _\¢
'R e =) .9 o
2o L0 RO.C| o IO -1 ;-é 320? /¢
" A2R0 7T o | o T L2 T
23.0 .30 | .3 L8
4

) 254 5.7
& | Z.C H, ot
290 U s

TQTALS:

.

Eng of Measurement

Time: 3. 47 | Gage Reading:

CALCULATIONS PERFORMED BY:

%

CALCULATIONS CHECKED BY:




COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Terror Creek
XS LOCATION: 1000 ft. ds from conf. w/ W. Frk.
XS NUMBER: 2
DATE: 27-Sep-07
OBSERVERS: R. Smith, M. Eberle
1/4 SEC: SE
SECTION: 5
TWP: 13N
RANGE: 91w
PM: Sixth
COUNTY: Delta
WATERSHED: Gunnison
DIVISION: 4
DOW CODE: 43593
USGS MAP: Bowie 7.5'
USFS MAP: 0
SUPPLEMENTAL DATA *x NOTE ***

Leave TAPE WT and TENSION
at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.035

INPUT DATA CHECKED BY: ...cooiiiiiiicicicice DATE......c.coovvis

ASSIGNED TO: ... s DATE......cccooviis



STREAM NAME:

Terror Creek

VALUES COMPUTED FROM RAW FIELD DATA

XS LOCATION: 1000 ft. ds from conf. w/ W. Frk.
XS NUMBER: 2
# DATA POINTS= 26
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
1LS&GL 3.10 5.20
3.80 5.59
w 4.00 6.22
5.00 6.50 0.30 0.02
6.00 6.70 0.50 0.08
7.00 6.90 0.70 1.20
8.00 6.50 0.30 0.73
9.20 6.95 0.75 1.21
10.00 6.80 0.60 0.47
R 12.00 6.25 0.00 0.00
13.50 6.50 0.30 0.17
15.00 6.50 0.30 1.00
16.40 6.40 0.20 0.80
17.80 6.40 0.20 0.67
R 19.00 6.10 0.00 0.00
21.00 6.40 0.25 1.61
22.00 6.45 0.30 1.60
24.00 6.90 0.75 0.06
25.00 7.05 0.90 0.62
26.00 6.55 0.40 0.15
27.00 6.55 0.40 0.18
28.00 6.45 0.30 1.00
29.00 6.35 0.20 0.05
w 30.00 6.12
G 33.00 5.15
RS 34.00 4.01
TOTALS ------mmmmmmmmmeeeee

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
1.04 0.30 0.30 0.01 0.1%
1.02 0.50 0.50 0.04 0.7%
1.02 0.70 0.70 0.84 14.7%
1.08 0.30 0.33 0.24 4.2%
1.28 0.75 0.75 0.91 15.8%
0.81 0.60 0.84 0.39 6.9%
2.07 0.00 0.00 0.0%
1.52 0.30 0.45 0.08 1.3%
1.50 0.30 0.44 0.44 7.6%
1.40 0.20 0.28 0.22 3.9%
1.40 0.20 0.26 0.17 3.0%
1.24 0.00 0.00 0.0%
2.02 0.25 0.38 0.60 10.5%
1.00 0.30 0.45 0.72 12.6%
2.05 0.75 1.13 0.07 1.2%
1.01 0.90 0.90 0.56 9.7%
1.12 0.40 0.40 0.06 1.0%
1.00 0.40 0.40 0.07 1.3%
1.00 0.30 0.30 0.30 5.2%
1.00 0.20 0.20 0.01 0.2%
1.03 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
26.63 0.9 9.00 5.73 100.0%
(Max.)
Manning's n = 0.2117
Hydraulic Radius= 0.33784027



STREAM NAME: Terror Creek
XS LOCATION: 1000 ft. ds from conf. w/ W. Frk.
XS NUMBER: 2

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
9.00 7.28 -19.1%

6.00 9.00 13.65 51.7%
6.02 9.00 13.12 45.9%
6.04 9.00 12.59 40.0%
6.06 9.00 12.07 34.2%
6.08 9.00 11.54 28.3%
6.10 9.00 11.02 22.5%
6.12 9.00 10.50 16.7%
6.14 9.00 9.99 11.0%
6.16 9.00 9.48 5.4%
6.18 9.00 8.98 -0.2%
6.20 9.00 8.48 -5.7%
6.21 9.00 8.24 -8.4%
6.22 9.00 8.00 -11.1%
6.23 9.00 7.75 -13.8%
6.24 9.00 7.51 -16.5%
6.25 9.00 7.28 -19.1%
6.26 9.00 7.04 -21.7%
6.27 9.00 6.81 -24.3%
6.28 9.00 6.58 -26.9%
6.29 9.00 6.35 -29.4%
6.30 9.00 6.12 -31.9%
6.32 9.00 5.68 -36.8%
6.34 9.00 5.25 -41.6%
6.36 9.00 4.84 -46.2%
6.38 9.00 4.43 -50.7%
6.40 9.00 4.04 -55.1%
6.42 9.00 3.70 -58.9%
6.44 9.00 3.37 -62.5%
6.46 9.00 3.07 -65.8%
6.48 9.00 2.79 -69.0%
6.50 9.00 2.53 -71.9%

WATERLINE AT ZERO
AREA ERROR = 6.179



STREAM NAME: Terror Creek
XS LOCATION: 1000 ft. ds from conf. w/ W. Frk.
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* 5.20 29.75 1.21 1.85 36.00 31.08 100.0% 1.16 52.16 1.45
5.23 29.60 1.19 1.82 35.13 30.92 99.5% 1.14 50.24 1.43
5.28 29.36 1.15 1.77 33.66 30.66 98.6% 1.10 47.04 1.40
5.33 29.11 111 1.72 32.20 30.39 97.8% 1.06 43.94 1.36
5.38 28.87 1.07 1.67 30.75 30.13 96.9% 1.02 40.93 1.33
5.43 28.62 1.02 1.62 29.31 29.86 96.1% 0.98 38.02 1.30
5.48 28.38 0.98 1.57 27.88 29.60 95.2% 0.94 35.20 1.26
5.53 28.14 0.94 1.52 26.47 29.33 94.4% 0.90 32.47 1.23
5.58 27.89 0.90 1.47 25.07 29.06 93.5% 0.86 29.84 1.19
5.63 27.70 0.85 1.42 23.68 28.84 92.8% 0.82 27.27 1.15
5.68 27.53 0.81 1.37 22.30 28.62 92.1% 0.78 24.80 111
5.73 27.36 0.76 1.32 20.93 28.41 91.4% 0.74 22.42 1.07
5.78 27.19 0.72 1.27 19.56 28.19 90.7% 0.69 20.14 1.03
5.83 27.02 0.67 1.22 18.21 27.98 90.0% 0.65 17.96 0.99
5.88 26.85 0.63 1.17 16.86 27.76 89.3% 0.61 15.88 0.94
5.93 26.68 0.58 112 15.52 27.55 88.6% 0.56 13.91 0.90
5.98 26.51 0.54 1.07 14.19 27.33 88.0% 0.52 12.04 0.85
6.03 26.34 0.49 1.02 12.87 27.12 87.3% 0.47 10.29 0.80
6.08 26.17 0.44 0.97 11.56 26.90 86.6% 0.43 8.64 0.75
6.13 25.67 0.40 0.92 10.26 26.36 84.8% 0.39 7.18 0.70
FWL* 6.18 24.91 0.36 0.87 8.99 25.54 82.2% 0.35 5.89 0.65
6.23 2411 0.32 0.82 7.77 24.70 79.5% 0.31 472 0.61
6.28 22.90 0.29 0.77 6.59 23.46 75.5% 0.28 3.71 0.56
6.33 21.49 0.26 0.72 5.48 22.01 70.8% 0.25 2.85 0.52
6.38 19.91 0.22 0.67 4.44 20.40 65.6% 0.22 211 0.48
6.43 16.13 0.22 0.62 3.54 16.60 53.4% 0.21 1.66 0.47
6.48 13.73 0.20 0.57 2.80 14.17 45.6% 0.20 1.25 0.45
6.53 10.54 0.21 0.52 2.20 10.94 35.2% 0.20 0.99 0.45
6.58 8.36 0.21 0.47 1.74 8.72 28.1% 0.20 0.78 0.45
6.63 7.35 0.18 0.42 1.35 7.66 24.7% 0.18 0.55 0.41
6.68 6.34 0.16 0.37 1.00 6.60 21.2% 0.15 0.38 0.37
6.73 5.32 0.13 0.32 0.71 5.54 17.8% 0.13 0.24 0.33
6.78 4.31 0.11 0.27 0.47 4.48 14.4% 0.11 0.14 0.29
6.83 3.25 0.09 0.22 0.28 3.37 10.9% 0.08 0.07 0.25
6.88 2.15 0.07 0.17 0.15 2.23 7.2% 0.07 0.03 0.21
6.93 1.21 0.05 0.12 0.06 1.25 4.0% 0.05 0.01 0.18
6.98 0.61 0.04 0.07 0.02 0.63 2.0% 0.03 0.00 0.14

7.03 0.18 0.01 0.02 0.00 0.19 0.6% 0.01 0.00 0.06



STREAM NAME: Terror Creek

XS LOCATION: 1000 ft. ds from conf. w/ W. Frk.
XS NUMBER: 2
SUMMARY SHEET

MEASURED FLOW (Qm)= 5.73 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 5.89 cfs
(Qm-Qc)/Qm * 100 = 28 %
FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 6.25 ft =========== =
CALCULATED WATERLINE (WLc)= 6.18 ft
(WLmM-WLc)/WLm * 100 = 11 %
MAX MEASURED DEPTH (Dm)= 0.90 ft
MAX CALCULATED DEPTH (Dc)= 0.87 ft
(Dm-Dc)/Dm * 100 3.3 %
MEAN VELOCITY= 0.65 ft/sec
MANNING'S N= 0.212
SLOPE= 0.035 ft/ft
A4*Qm = 2.3 cfs
2.5*Qm= 14.3 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: .iiitiiiiit ettt it ettt AGENCY ..ot DATE .ciii e e
CWECB REVIEW BY .ottt et ettt oot et et et et ettt e s sneese e sneesesnesnenennnnesneseenesnes DATE it e e
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COLORADO WATER
CONSERVATION BOARD

FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

LOCATION INFORMATION

STREAM NAME: l v\'

Cc&e?c

CROSS-SECTION NO.Q

GROSS-SECTION LOCATION: l ; OO0 Q‘f) CE,»OW I/‘SQWQ A (%;@%{L <

~arf e p e

Wik

jeg i ?:"(D {#

DATEq ’;7 _ Df’

M, £opere.

) OBSERVERS: ﬂ SVU\ Yol

USFS:

] : : SHIP: : T [PM:
;Egelﬁumon Y4 SECTION .-aE SECTION S TOWNSHIP. / 3 N @ RANGE ¢ ?, / E@ @ ,{;&
COUNTY. - WATERSHED: WATER DIVISION: ) DOW WATER CODE: _
Yelda, Gunnison b 43575
MAP(S): v &wla AN ;

W35 Upstream

17,0

WS Downstream

OO |®|®

i 7,0

5.0
.30

SUPPLEMENTAL DATA
K |
SAG TAPE SECTION SAME AS METER TYPE:
DISCHARGE SECTION: (E;\/}“O M Cal % N =~ M Q@J f i\ O i . ‘ |
METER NUMBER: DATE RATED: AT = LUAEACE |
CALIB/SPIN: seC TAPE WEIGHT ibs/foo! | TAPE TENSION: _ Ibs '
CHANNEL BED MA‘(ERIAL sazs RANGE: ' ! oo NUMBER OF PHOTOGRAPHS: .. _
AN 5; . /2.. Q)(" 3 . (“;DOTJ é)@ Mf (dem/[PHOTOGRAPHS TAKEN; YESINO -
CHANNEL PROFILE DATA
STATION F%'SL‘.?SEE i ROD READING {H) ® LEGEND:
Tape & Stake LB 0.0 ST e "* ¥ ‘_Z
. - - 3 s 5 ~ Stake ®
Tape @ Stake RB 0.0 = J\POV oot M . - @
" E w P JB\ Station
WS @ Tape LB/RB 0.0 " 7 T al
o ‘2;2_!,.' .t L ¢ ] g Photo <.>-p
H

SLOPE

210/ 3.

O

AQUATIC SAMPLING SUMMARY

Cirection of Flow

N -
STHEAM ELEcTnoHSHED@o DISTANCE ELECTROFISHED: 1t FISH CAUGHT:@
=
LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH S1ZE GROUPS (1.0-1.9, 2.0-2.9, ETC.}
SPECIES (FiLL IN} 1 2 3 a 5 [ 7 8 ) w01 12 13 | 1a ] 15 |»15 | TOoTAL I
soe adincnhod ]
S Y\E Ay
7
AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SREN‘HHC ORDER NAME: I
. L #
A
COMMENTS

o uld do findd Y"\iig" ;‘ @¢. I

FORM #!SF FD 1-85




DISCHARGE/CROSS SECTION NOTES

-s-rns.mnmzz Tefmw C["(:’ fk CROSS-SECTION NO.: & DAE}/ ;7 "O:rj nger oF
BEGINNING OF MEASUREMENT | E0G= OF WATER LOOKING DOWNSTREAM:  ge7/ RIGHT | Gage Reading: n e 504 S
Blswe o Oamce | wun | o | e | Degw | Revoltons O 1 e | osenare
%1 Watarline (W) Initial Depth From (M) Obser- Time At Mean in "2} (cfs)
2| Rock (R P{‘:‘t;“ T‘”&"""““ ‘""::)“" (sec) Point Vertical
L.s/4 3] %, 20
3.9 5.57
L) H. D .ol ,
5. C b, S0 | 450 .C2
o, O .70 | 58 - C¥
2.0 e. 90 | . 3¢ | - 2o
5.0 s | K e 33
a, 2 .95 .15 l. 2]
10,0 .80 |, %@ e 41
s |12 © 6, 2 &
13,5 .S | |, 70 , 1
VS, O ©,50 | 5% mele]
Lo 9 0,40 |+ AD i 10)
‘17% 6!40 7 @{; e\O:“L
L ligo .20 | £ 174
=i 0,40 | AT NN
[ A, .45 | 350 | o
57,0 L.90 | .5 O.ch
25 0 2,05 | .90 0. oA
2in.0 6:S% | .9 Q.13
1.0 .53 | - 40 O 1%
2% 0 b, HS| .30 0
7.0 ¢ 35| . 7o 0. 0%
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