Stream: Black Sulphur Creek

Executive Summary

Water Division: 6
Water District: 43
CDOWH#: 19213
CWCB ID: 08/6/A-005

Segment: Confluence Canyon Creek to Headgate Duckett Ditch

Upper Terminus: CONFLUENCE WITH CANYON CREEK AT
(Latitude 39° 45° 41.2”N) (Longitude 108° 28° 11.06”W)

Lower Terminus: HEADGATE DUCKETT DITCH AT
(Latitude 39° 48’ 52.58”N) (Longitude 108° 25* 45.34”W)

Watershed: Piceance-Yellow (HUC#: 14050006)

Counties: Rio Blanco

Length: 5.12 miles

USGS Quad(s): Yankee Gulch

Flow Recommendation: 1.6 cfs (May 1 to August 31)
1.2 cfs (September 1 to November 30)
1.0 cfs (December 1 to April 30)




Staff Analysis and Recommendation

Summary

The information contained in this report and the associated instream flow appendices (see CD
entitled 2008 Instream Flow Recommendations) forms the basis for staff’s instream flow
recommendation to be considered by the Board. It is staff’s opinion that the information
contained in this report is sufficient to support the findings required in Rule 5.40.

Colorado’s Instream Flow Program was created in 1973 when the Colorado State Legislature
recognized “the need to correlate the activities of mankind with some reasonable preservation of
the natural environment” (see 37-92-102 (3) C.R.S.). The statute vests the CWCB with the
exclusive authority to appropriate and acquire instream flow and natural lake level water rights.
In order to encourage other entities to participate in Colorado’s Instream Flow Program, the
statute directs the CWCB to request instream flow recommendations from other state and federal
agencies. The Bureau of Land Management (BLM) recommended this segment of Black
Sulphur Creek to the CWCB for inclusion into the Instream Flow Program. Black Sulphur Creek
is being considered for inclusion into the Instream Flow Program because it has a natural
environment that can be preserved to a reasonable degree with an instream flow water right.

Black Sulphur Creek is approximately 19 miles long. It begins on the east flank of Cathedral
Bluffs on private land at an elevation of approximately 7000 feet and terminates at the
confluence with Piceance Creek at an elevation of approximately 6900 feet. Approximately 65%
of the land on the 5.12 mile segment addressed by this report is publicly owned. Black Sulphur
Creek is located within Rio Blanco County. The total drainage area of the creek is approximately
18.92 square miles. Black Sulphur Creek generally flows in a northeasterly direction.

The subject of this report is a segment of Black Sulphur Creek beginning at the confluence with
Canyon Creek and extending downstream to the headgate of Duckett Ditch. The proposed
segment is located approximately 20 miles southwest of Meeker. The staff has received only one
recommendation for this segment, from the BLM. The recommendation for this segment is
discussed below.

Instream Flow Recommendation(s)

BLM recommended 1.6 cfs, summer, 1.2 cfs, fall, and 1.0 cfs, winter, based on its data collection
efforts. The modeling results from this survey effort are within the confidence interval produced
by the R2Cross model.

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
Headgate of Confluence with 0 0
Duckett Ditch Canyon Creek 512 35% 65%

100% of the public lands are owned by the BLM.




Biological Data

The BLM has conducted field surveys of the fishery resources on this stream and have found a
natural environment that can be preserved. As reported in the letter from BLM to the CWCB
“Black Sulphur Creek is a low gradient stream with small substrate and a stable channel. Cover,
water temperatures, and food supplies are good for salmonids, but fish habitat is impacted by
both natural and human-caused erosion. The stream supports a self-sustaining population of
Colorado River Cutthroat Trout. The genetic quality of these trout appears to vary, with some
evidence of cross breeding with rainbow trout evident. Because this habitat is remote and
separated from other water bodies by physical barriers and diversions that dry up the creek
downstream from the proposed reach, the creek has the potential to serve as a reintroduction site
for genetically pure Colorado River Cutthroat Trout. The riparian community is vigorous and
diverse, providing sufficient cover for maintaining water temperatures suitable for salmonids
even during low flow, high temperature periods.

Field Survey Data & Biological Flow Quantification

BLM staff used the R2Cross methodology to quantify the amount of water required to preserve
the natural environment to a reasonable degree. The R2Cross method requires that stream
discharge and channel profile data be collected in a riffle stream habitat type. Riffles are most
easily visualized, as the stream habitat types that would dry up first should streamflow cease.
This type of hydraulic data collection consists of setting up a transect, surveying the stream
channel geometry, and measuring the stream discharge.

The CWCB staff relied upon the biological expertise of the cooperating agencies to interpret
output from the R2Cross data collected to develop the initial, biologic instream flow
recommendation. This initial recommendation is designed to address the unique biologic
requirements of each stream without regard to water availability. Three instream flow hydraulic
parameters, average depth, percent wetted perimeter, and average velocity are used to develop
biologic instream flow recommendations. The CDOW has determined that maintaining these
three hydraulic parameters at adequate levels across riffle habitat types, aquatic habitat in pools
and runs will also be maintained for most life stages of fish and aquatic invertebrates (Nehring
1979; Espegren 1996).

For this segment of stream, five data sets were collected with the results shown in Table 1 below.
Table 1 shows who collected the data (Party), the date the data was collected (Date), the
measured discharge at the time of the survey (Q), the accuracy range of the predicted flows
based on Manning’s Equation (240% and 40% of Q), the summer flow recommendation based
on meeting 3 of 3 hydraulic criteria and the winter flow recommendation based upon 2 of 3
hydraulic criteria.



Table 1: Black Sulphur Creek R2Cross Summary

Confidence Intervals Recommended Flows (cfs)
Party Date Q (cfs) 250%0-40% Summer (3/3) | Winter (2/3)
BLM 7/26/2005 1.52 3.8-06 (1) 1.43
BLM 7/26/2005 2.85 71-11 1.64 1.59
BLM 9/9/2004 0.48 1.2-0.2 (1) 0.83
BLM 9/9/2004 0.36 09-01 (1) (1)
BLM 9/28/1995 1.7 4.2 -07 1.64 1.21

BLM = Bureau of Land Management
(1) Predicted flow outside of the accuracy range of Manning’s Equation.

The summer flow recommendation, which meets 3 of 3 criteria and is within the accuracy range
of the R2ZCROSS model is 1.6 cfs. The fall flow recommendation, which meets 2 of 3 criteria
and is within the accuracy range of the R2Cross model is 1.2 cfs. The winter flow
recommendation, which was based on water availability limitations, is 1.0 cfs. It is our belief
that recommendations that fall outside of the accuracy range of the model, over 250% of the
measured discharge or under 40% of the measured discharge may not give an accurate estimate
of the necessary instream flow required.

Hydrologic Data and Analysis

After receiving the cooperating agency’s biologic recommendation, the CWCB staff conducted
an evaluation of the stream hydrology to determine if water was physically available for an
instream flow appropriation. This evaluation was done through a computation that is, in essence,
a “water balance”. In concept a “water balance” computation can be viewed as an accounting
exercise. When done in its most rigorous form, the water balance parses precipitation into all the
avenues water pursues after it is deposited as rain, snow, or ice. In other words, given a specified
amount of water deposition (input), the balance tries to account for all water depletions (losses)
until a selected end point is reached. Water losses include depletions due to evaporation and
transpiration, deliveries into ground water storage, temporary surface storage, incorporations into
plant and animal tissue and so forth. These losses are individually or collectively subtracted
from the input to reveal the net amount of stream runoff as represented by the discharge
measured by stream gages. Of course, the measured stream flow need not be the end point of
interest; indeed, when looking at issues of water use to extinction stream flow measurements
may only describe intermediate steps in the complex accounting process that is a water balance
carried out to a net value of zero.

In its analysis, CWCB staff has attempted to use this idea of balancing inputs and losses to
determine if water is available for the recommended Instream Flow Appropriation. Of course,
this analysis must be a practical exercise rather than a lengthy, and costly, scientific
investigation. As a result, staff has simplified the process by lumping some variables and
employing certain rational and scientifically supportable assumptions. The process may be
described through the following description of the steps used to complete the evaluation for this
particular stream.



The first step required in determining water availability is a determination of the hydrologic
regime at the Lower Terminus (LT) of the recommended ISF reach. In the best case this means
looking at the data from a gage at the LT. Further, this data, in the best case, has been collected
for a long period of time (the longer the better) including wet and dry periods. In the case of
Black Sulphur Creek there is a USGS gage record on the creek. However, the gage station is
downstream from the LT. The USGS gage is BLACK SULPHUR CREEK NEAR RIO
BLANCO, CO (USGS 09306175); it has an available 9 year period of record (POR) collected
between 1974 and 1983. The gage is at an approximate elevation of 6,130 ft above mean sea
level (amsl) and has a drainage area of 103 mi“. The hydrograph (plot of discharge over time)
produced by this gage includes the consumptive uses of several upstream diversions. To make
the measured data transferable to Black Sulphur Creek the consumptive portions of these
upstream diversions were added back to the measured hydrograph. The resulting adjusted
hydrograph was then used on Black Sulphur Creek by multiplying the adjusted Black Sulphur
Creek near Rio Blanco discharge values (hydrograph) by the ratio of Black Sulphur Creek basin
area (18.92 mi? above the LT) to Black Sulphur Creek near Rio Blanco basin area (103 mi?).
The resulting proportioned hydrograph required no further adjustment because consumptive
depletions addressed in the process of adjusting the Black Sulphur Creek near Rio Blanco
hydrograph.

The following hydrograph depicts the mean monthly discharge of Bear Creek. Included in the
hydrograph are the recommended ISF values. The data used in the creation of this hydrograph
are displayed in Table #2.
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Table 2 — Mean Monthly Discharge and Recommended Instream Flows — Black Sulphur Cr.

Black
Sulphur
Creek Recommended
Julian Day (cfs) ISF (cfs)
15-Jan 15 1.02 1.00
15-Feb 46 1.19 1.00
15-Mar 74 1.19 1.00
15-Apr 105 1.15 1.00
30-Apr 120 1.15 1.00
1-May 121 3.72 1.60
15-May 135 3.72 1.60
15-Jun 166 3.15 1.60
15-Jul 196 1.76 1.60
15-Aug 227 1.63 1.60
31-Aug 243 0.66 1.60
1-Sep 244 1.25 1.20
15-Sep 258 1.25 1.20
15-Oct 288 1.23 1.20
15-Nov 319 1.20 1.20
30-Nov 334 1.20 1.20
1-Dec 335 1.01 1.00
15-Dec 349 1.01 1.00

Existing Water Right Information

Staff has analyzed the water rights tabulation to identify any potential water availability
problems. There are no decreed stream diversions within, or upstream of this reach. There are
numerous small reservoirs and spring development located in the watersheds that feed Black
Sulphur Creek. Based on this analysis staff has determined that water is available for
appropriation on Black Sulphur Creek, between the confluence with Canyon Creek and the
headgate of Duckett Ditch, to preserve the natural environment to a reasonable degree without
limiting or foreclosing the exercise of valid existing water rights.



CWCB Staff’s Instream Flow Recommendation
Staff recommends the Board form its intent to appropriate on the following stream reach:

Segment: Headgate Duckett Ditch to Confluence Canyon Creek

Upper Terminus: CONFLUENCE WITH CANYON CREEK AT
(Latitude 39° 45° 41.2”N)  (Longitude 108° 28’ 11.06”W)

UTM = 4407040.6 N UTM = 202762.6 E

SW NE S26 T3S R99W 6PM

2200’ West of the East Section Line; 2040’ South of the North Section Line

Lower Terminus: HEADGATE DUCKETT DITCH AT

(Latitude 39° 48’ 52.58”N) (Longitude 108° 25’ 45.34”W)

UTM =4412809.1 N UTM = 206457.3 E

NE SE S6 T3S R98W 6PM

990’ East of the West Section Line; 1420’ North of the South Section Line

Watershed: Piceance-Yellow (HUC#: 14050006)

Counties: Rio Blanco

Length: 5.12 miles

USGS Quad(s): Yankee Gulch

Flow Recommendation: 1.6 cfs (May 1 to August 31)
1.2 cfs (September 1 to November 30)
1.0 cfs (December 1 to April 30
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Land Use Map

Recommended Instream Flow Segment
Black Sulphur Creek - Water Division 6
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UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT
COLORADO STATE OFFICE
2850 YOUNGFIELD STREET
LAKEWOOD, COLORADO 80215-7093

In Reply Refer To:
7250 (CO-932)

DEC 2 6 2007,

Ms. Linda Bassi

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

Dear Mr. Merriman:

The Bureau of Land Management (BLM) is writing this letter to formally communicate its
instream flow recommendation for Black Sulphur Creek, located in Water Division 6.

Location and Land Status. Black Sulphur Creek is tributary to Piceance Creek near Rock
School approximately 20 miles southwest of Meeker. This recommendation covers the stream
reach beginning at the confluence with Canyon Creek and extends downstream to the headgate of
the Duckett Ditch. Approximately 65% of the 5.12-mile reach is federally owned, while the
remaining 35% is privately owned.

Biological Summary. Black Sulphur Creek is a low gradient stream with small substrate and a
stable channel. Cover, water temperatures, and food supplies are good for salmonids, but fish
habitat is impacted by both natural and human-caused erosion. The stream supports a self-
sustaining population of Colorado River Cutthroat Trout. The genetic quality of these trout
appears to vary, with some evidence of cross breeding with rainbow trout evident. Because this
habitat is remote and separated from other water bodies by physical barriers and diversions that
dry up the creek downstream from the proposed reach, the creek has the potential to serve as a
reintroduction site for genetically pure Colorado River Cutthroat Trout. The riparian community
is vigorous and diverse, providing sufficient cover for maintaining water temperatures suitable
for salmonids even during low flow, high temperature periods.

R2Cross Analysis. BLM’s data analysis, coordinated with the Division of Wildlife, indicates
that the following flows are needed to protect the fishery and natural environment to a reasonable
degree:

e 1.6 cubic feet per second is recommended for the high temperature period from May 1 to
August 31. This recommendation is driven by the average velocity criteria and wetted
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perimeter criteria. Many portions of this reach have large substrate, and it is important to
provide adequate velocity and physical habitat in this type of environment for fish
spawning and incubation of eggs. Protecting flows during this time period is also
important for recharging the alluvial aquifer, which discharges water to the stream and
maintains flow levels during later summer.

e 1.2 cubic feet per second is recommended from September 1 through November 30. This
recommendation is driven by the average depth criteria. This flow rate will provide good
pool habitat, provide sufficient physical habitat in riffles between pools, and will prevent
the riparian environment from being seriously stressed during late summer and early fall.

e 1.0 cubic feet per second is recommended from December 1 through April 30. This
recommendation is driven by water availability. This flow rate will allow fish to
overwinter by providing good water exchange in pool and prevent excessive icing of the
physical habitat in riffles.

Water Availability. BLM is not aware of any decreed surface diversions within this reach or
upstream of this reach. However, there are numerous small reservoirs and spring developments
located in the watersheds that feed Black Sulphur Creek. BLM recommends using the U.S.
Geological Survey gage 09306175 (Black Sulphur Creek near Rio Blanco, CO) as an indicator of
water availability. This gage is located at the confluence of Black Sulphur Creek and Piceance
Creek. Accordingly, a basin apportionment analysis can be performed to determine water
availability for this reach, which is located high within the Black Sulphur Creek watershed. An
additional indicator of water availability would be diversion records for Duckett Ditch and other
diversions located immediately downstream from the proposed reach.

Relationship to Management Plans. The White River Resource Management Plan identifies
management of streams supporting coldwater fisheries as a priority for BLM. The plan specifies
that BLM will work to improve riparian and aquatic conditions in these streams, and will also
work to prevent surface disturbances close to them. In addition, the plan specifies that BLM will
work with the Colorado Water Conservation Board to appropriate instream flow water rights to
protect these fisheries. This fishery has been maintained because of the remote location of the
creek and very low fishing pressure. Under current management plans, this management
scenario is likely to continue.

The BLM requests that the Board recognize that this recommendation is based only upon the
minimum flows necessary to support cold-water fishery values. BLM may wish to work with the
Board and/or through the Colorado water rights system to appropriate flows to optimally protect
fish values and to protect other water-dependent values specified in BLM resource management
plans. Data sheets, R2Cross output, fishery survey information, and photographs of the cross
section were included with BLM’s draft recommendation in February 2007.
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We thank both the Division of Wildlife and the Water Conservation Board for their cooperation
in this effort. If you have any questions regarding our instream flow recommendation, please

contact Roy Smith, Water Rights Specialist, at 303-239-3940.

Sincerely,

Alyby“« 0 » W
%{%inda M. Anafiia
Deputy State Director

Resources and Fire

cc: Tom Johnson, White River Field Office
Kent Walter, White River Field Office
Bob Lange, White River Field Office
Ed Hollowed, White River Field Office
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Black Suiphur Creek
XS LOCATION: Zone 12 718431 4406617
XS NUMBER: 2
DATE: 26-Jul-05
OBSERVERS: N. Dieterich, Dagget
1/4 SEC: )
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: Rio Blanco
WATERSHED: White River
DIVISION: 6
DOW CODE: [¢]
USGS MAP: 0
USFS MAP: 0
SUPPLEMENTAL DATA “** NOTE =~
Leave TAPE WT and TENSION
at defaults for data collected
TAPEWT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.0146

INPUT DATA CHECKED BY: .DATE

ASSIGNED TO: .t vererennd DATE...ciieeiienne



STREAM NAME:

XS LOCATION:
XS NUMBER:

FEATURE

LBP
1 GULBF

Black Sulphur Creek
Zone 12 718431 4406617

2

# DATA POINTS=

DisT

0.00

0.90

3.00

6.00

9.00
10.40
10.70
11.00
11.30
11.30
11.90
12.20
12.50
12.80
13.10
13.40
13.70
13.90
14.10
14.30
14.50
14.70
14.90
15.10
15.40
15.70
16.00
16.30
16.60
16.80
17.30
19.00

TOTALS

VERT
DEPTH

248
3.21
4.52
4.92
5.29
5.40
5.38
537
5.45
5.47
5.48
5.62
5.54
5.67
567
5.67
5.65
5.69
5.62
5.62
5.66
5.66
5.64
5.61
5.57
5.68
575
5.80
5.76
5.38
3.21
2.99

WATER
DEPTH

0.00
0.05
0.05
0.05
0.0
0.10
0.10
0.15
0.25
0.25
0.25
0.25
0.30
0.20
0.20
0.25
0.25
0.25
0.20
0.15
0.25
0.35
0.40
0.35
0.00

0.00
0.00
0.18
0.54
0.42
047
1.00
1.31
1.47
2.18
1.32
0.78
1.26
1.27
1.30
2.03
215
2.52
242
242
2.18
0.69
0.00
0.00
0.00

WETTED
PERIM.

0.00
0.00
0.00
0.00
0.00
0.00
0.30
0.30
0.31
0.02
0.60
0.30
0.30
0.33
0.30
0.30
0.30
0.20
0.21
0.20
0.20
0.20
0.20
0.20
0.30
0.32
0.31
0.30
0.30
0.48
0.00
0.00

6.81

WATER
DEPTH

0.08
0.05
0.05
0.05
0.10
0.10
0.15
0.25
0.25
0.25
0.25
0.30
0.20
0.20
0.25
0.25
0.25
0.20
Q.15
0.25
0.35
0.40
0.35

0.4
{Max.)

Manning's n =
Hydraulic Radius=

AREA
(Am)

0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.01
0.02
0.04
0.03
0.05
0.08
0.08
0.08
0.06
0.06
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.08
0.11
0.12
0.11
0.00
0.00
0.00

1.28

VALUES COMPUTED FROM RAW FIELD DATA

Q
(Qm)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.06
0.11
0.16
0.10
0.05
0.08
0.05

0.05
010
041"

0.13
0.12
0.11
0.16
0.07
0.00
0.00
0.00
0.00
0.00

1.62

0.0476
0.183645809

% Q
CELL

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.3%
0.4%
1.4%
2.0%
3.9%
7.2%
10.7%
6.5%
3.2%
5.0%
3.3%:
‘3:4%

67%. .

7.1%
8.3%
7.9%

TA%

10.7%
4.8%
0.0%
0.0%
0.0%
0.0%
0.0%

100.0%



STREAM NAME:
X8 LOCATION:

XS NUMBER:

2

WATER LINE COMPARISON TABLE

WATER
LINE

5.14
5.16
5.18
5.20
5.22
5.24
5.26
5.28
5.30
5.32
5.34
5.35
5.36
5.37
5.38
5.39
5.40
5.41
5.42
5.43
5.44
5.46
5.48
5.50
5.52
5.54
5.56
5.58
5.60
5.62
5.64

MEAS COMP
AREA AREA
1.25 1.32
1.25 3.32
1.25 3.14
1.25 2.96
1.25 2.79
1.25 2.62
1.25 2.45
125 2.28
1.25 2.12
1.25 1.96
1.25 1.81
1.25 1.66
1.25 1.59
1.25 1.52
1.25 1.45
1.25 1.38
1.25 1.32
1.25 1.26
1.25 1.20
1.25 1.15
1.25 1.09
1.25 1.03
1.25 0.92
1.25 0.81
1.25 0.72
1.25 0.62
1.25 0.54
1.25 0.45
1.25 0.37
1.25 0.29
1.25 0.22
1.25 0.15
WATERLINE AT ZERO

AREA ERROR =

Black Sulphur Creek
Zone 12 718431 4406617

AREA
ERROR

5.6%
165.8%
151.2%
137.0%
123.0%
109.3%

95.8%
82.6%
68.7%
§7.0%
44.8%
32.9%
27.2%
21.5%
15.9%
10.6%
5.6%
0.9%
-3.7%
-8.3%
-12.8%
-17.3%
-26.2%
-34.8%
-42.5%
-50.0% °
-57.1%
-63.9%
-70.5%
-76.8%
82.7%
-87.6%

5.402




GL

“‘wL*

STREAM NAME:
XS LOCATION:
XS NUMBER:

STAGING TABLE

DIST YO
WATER
(FD

3.21
4.40
4.45
4.50
455
4.60
4.65
470
475
4.80
4.85
4.90
4.95
5.00
5.05
5.10
5.15
520
525
530

5.40
545
5.50
5.55
5.60
5.65
570
5.75

TOP
WIDTH
(FT)

16.40
14.27
14.18
14.09
13.81
13.43
13.05
12.66
12.28
11.89
11.51
11.12
10.72
10.31
9.89
9.48
9.06
8.65
8.23
776
7.12
5.76

474
424
376
2.60
0.85
0.60

Black Sulphur Creek

Zone 12 718431 4406617

2

*GL"* = lowest Grassline olavat

SoTelied iur sag

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

AVG.
DEPTH
(FD

1.86
0.86
0.81
0.77
0.73
0.70
0.67
0.64
0.61
0.58
0.55
0.52
0.48

0.42
0.33
0.35
0.32
0.29
0.25
022
‘0.2
0.17
0.15
on
0.08
0.0
0.06
0.03

MAX.
DEPTH
FN

259
140
1.35
1.30
1.25
1.20
1.15
1.10
1.05
1.00
0.95
0.90
0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50
045
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

AREA
(SQFM)

30.50
12.22
11.51
10.80
10.10
9.42
8.76
8.12
7.49
6.89
6.30
574
5.18
467
4.16
3.68
3.21
277
2.35
1.95
1.58
1.25
0.97
on
0.49
0.28
0.12
0.05
0.02

WETTED
PERIM.
(FT)

18.94
15.48
15.33
18.18
14.86
14.43
14.00
13.57
13.14
12.72
12.29
11.86
11.41
10.85
10.49
10.03
9.57
9.11
8.65
8.14
7.45
6.05
5.80
4.95
4.42
3.90
2.68
'0.89
0.61

PERCENT HYDR
WET PERIM RADIUS
(%) (FT)
100.0% 1.61
81.7% 0.79
80.9% 0.75
80.2% 0.71
78.5% Q.68
76.2% 0.65
73.9% 0463
71.7% 0.60
69.4% 0.57
67.1% 0.54
64.9% 0.51
62.6% 048
60.2% 0.46
57.8% 0.43
55.4% 0.40
53.0% 0.37
50.5% 0.34
48.1% 0.30
45.7% 0.27
43.0% 0.24
38.3% 0.21
32.0% 0.21
30.6% 0.17
26.2% 0.14
23.4% 0.1
20.6% 0.07
14.2% 0.05
4.7% 0.06
3.2% 0.03
0.2 {d

gDo/a wp *

FLOW
(CFS)

158.06
39.38
35.86
32.47
29.47
26.75
2417
2174
19.44
17.27
15.24
13.34
11.59

9.97
8.48
7.11

.86
4.73
3.72

1. H3
S.bl

Constant Manning's n

AVG.
VELOCITY
(FT/SEC)

5.18
3.22
312
3.01

2.92
2.84
2.76
2.68
259
2.51

2.42
2.33
2.23
2.14
2.04
1.93
1.82
1.71
158
1.45
1.34
1.32
114
1.03
0.86
0.66
0.48
0.56

0.33 .

23
2/3



STREAM NAME: Black Sulphur Creek
XS LOCATION: Zone 12 718431 4406617
XS NUMBER: 2

SUMMARY SHEET
MEASURED FLOW (Qm)= 1.52 cis RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1.65 cfs
(Qm-Qc)/Qm * 100 = 8.1 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 5.39 ft e — e
CALCULATED WATERLINE (WLc)= 540 ft
(WLM-WLCYWLmM * 100 = 02 %
MAX MEASURED DEPTH (Dm)= 0.40 ft
MAX CALCULATED DEPTH (Dc)= 0.40 # .
{Dm-Dc)/Dm " 100 05 %
MEAN VELOCITY= 1.32 fsec
MANNING'S N= 0.048
SLOPE= 0.0146 ft/ft
4°Qm= 06 cis
25°Qm= 3.8 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ... ...t niiieeiencsnnceeseeeass AGENCY e e DATE ..o,
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FIELD DATA

FOR
INSTREAM FLOW DETERMINATIONS

COLORADO WATER

CONSERVATION BOARD

LOCATION INFORMATION

STRAEAM NAME g O‘:k §u’pz«w" GMk'
CROSS SECTION LOGATON q+ yﬁr’)\'ldt‘ MHCJ bO\AV\dQW

7 G-9-04| 9 2, Synith P Daaaetd

BESSE':'O” I e SECTION" NE. sec::f-r. 1 25 I:uN\J., 3 @
- 2o @lav\w

N

AANGE.

WATERSHED \ m WNATER DIVISION
White Vaver b

" CHANNEL PROFILEDATA -

DISTANGE .
FRQws Tape U |

133 AT.ION

®
D
©)
)

SLOPE

STREAM ELECTRCFISHEO ! OISTANCE ELECTROFISHED

SPECIES (FILL IN) 1 2 3 4 5 5 7 8 * ] I 10 I '

.:__-ws Upstream Coe \ So D’

Tape ¢ Stane RB 0.0

suwe\)@,d

! - ROD READING i _' . R @
(’\; lape & Stane L3 ; 0.0 , ' 5LA Nwed o ‘ ) N |
| :

WS ¢ Tape LB/R2 ) 2.0 .

TOAmxK»

WS Downsiream ) ;' ’ ‘s o '

AQUATIC SAMPLING SUMMARY

h l FISH CAUGH@O

S Gy

| CROSS-SECTION NO

! DOwW WATER COCE. /721 3

LENGTH - FnEQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0:1 9.2 0:2.9. ETC.|

see avhosiug o !

|
ol
b
I
I

\QUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC OADER NAME

YN cu..?@\\.t , 3o V\QJ;“\,J . caddi :.Cé-u

v
COMMENTS

Abuwdo.v& d~sh.

_Sifd is en \WV'\\"HV\D fordor

Ph: B TOS: 'S‘Bo _ Streane Tenwn £ 120

12

5 P 7 /% “'@
109 /?O O’f{)()qSlq{> | w ®

(/%)

wos 12 Yankee Guleh 7,37 Zene At 2 F 2K P m
Iusrs~ . | . ’ 5_’90?{/?0 "
SUPPLEMENTAL DATA '

R By [ Magh - Me Girna _—

" MBER: - —~ DATE RATE € .3

ETER NumBE e aTee CALIB/SPIN sec TAPE wqﬂcv-ns w ; sl)o;‘l {-TAPE&TEN

\-—H e x s+ & - ’ ' ’ P o ‘ : E ‘/G .
TEIRE cobbles @[

I WATEA CHEMISTAY SAMPLED YES/ND

——a
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STREAM NAMF_ &[ ac k _S “. o

£
-
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-9 O e
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B HINE L
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Black Sulphur Creek
XS LOCATION: at private-public boundary
XS NUMBER: 2
DATE: 9-Sep-04
OBSERVERS: R. Smith, P. Daggett
1/4 SEC: NE
SECTION: 25
TWP: 38
RANGE: 99 W
PM: 6th PM
COUNTY: Rio Blanco
WATERSHED: White River
DIVISION: 6
DOW CODE: 19213
USGS MAP: Yankee Guich 7.5
USFS MAP: 0.
SUPPLEMENTAL DATA *** NOTE ***
Leave TAPE WT and TENSION
at defauits for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.04

INPUT DATA CHECKED BY: ......cootvecrereverrercns DATE...vvervciiniees

ASSIGNED TO: ...ttt DATE....covrnnne

ST



STREAM NAME:

XS LOCATION:
XS NUMBER:

FEATURE

RS

(21

LS

DIST

0.00
0.60
1.30
1.60
1.90
2.20
2.50
2.80
3.10
3.40
3.70
4.00
4.30
4.60
4.90
5.20
5.50
5.80
6.10
6.50
9.40
.12.50

n

VERT
DEPTH

5.06
5.18
5.72
5.88
5.98
5.92
5.89
5.87
5.88
5.90
584
5.83
5.86
5.82
5.85
5.82
5.85
5.78
5.80
5.70
5.14
4.90

TOTALS --eevmemvommvacnems, —

——

Black Sulphur Creek
at private-public boundary

WATER
DEPTH

0.00
0.20
0.30
0.20
0.20
0.15
0.20
0.20
0.15
Q.15
0.15
0.10
0.15
0.10
0.15
0.10
0.10
0.00

VEL

0.00
0.67
1.88
1.61
1.04
0.13
0.59
0.27
0.22
0.71
0.78
0.32
0.12
0.38
0.33
0.00

VALUES COMPUTED FROM RAW FIELD DATA

WETTED
PERIM.

0.00
0.00
0.00
0.34
0.32
0.31
0.30
0.30
0.30
0.30
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.31
0.30
0.41
0.00
0.00

5.30

WATER
DEPTH

0.20
0.30
0.20
0.20
0.15
0.20
0.20
0.15
0.15
0.15
0.10
0.15
0.10
0.15
0.10
0.10

0.3
(Max.)

Manning's n =
Hydraulic Radius=

AREA
(Am)

0.00
0.00
0.00
0.06
0.09
0.06
0.06
0.05
0.06
0.06
0.05
0.05
0.05
0.03
0.05
0.03
0.05
0.03
0.04
0.00
0.00
0.00

0.79

Q
(Qm)

0.00
0.00
0.00
0.00
0.06
0.11
0.10
0.05
0.01
0.04
0.01
0.01
0.03
0.02
0.01
0.00
0.02
0.01
0.00
0.00
0.00
0.00

0.48

0.1355
0.148159897

% Q
CELL

0.0%
0.0%
0.0%
0.0%
12.5%
23.4%
20.0%
9.7%
1.6%
7.3%
2.5%
2.1%
6.6%
4.9%
3.0%
0.7%
3.5%
21%
0.0%
0.0%
0.0%
0.0%

100.0%



STREAM NAME:
XS LOCATION:

XS NUMBER:

WATER LINF COMPARISON T,

WATER
LINE

5.46
5.48
5.50
5.52
5.54
5.56
5.58
5.60
5.62
5.64
5.66
5.67
5.68
5.69
5.70
5.71
5.72
5.73
5.74
5.75
5.76
5.78
5.80
5.82
5.84
5.86
5.88
5.90
592
5.94
5.96

2

MEAS [ofe] VY
AREA AREA
0.79 0.73
0.79 222
0.79 2.08
0.79 1.86
0.79 1.83
0.79 1.70
0.79 1.58
0.79 1.46
0.79 1.34
0.79 1.22
0.79 1.11
0.79 1.00
0.7¢9 0.94
0.79 0.89
0.79 0.83
0.79 0.78
0.79 0.73
0.79 0.68
0.79 0.63
0.79 0.58
0.79 0.53
0.79 0.48
0.79 0.38
0.79 0.29
0.79 0.21
0.79 0.13
0.79 0.08
0.79 0.05
0.79 0.03
0.79 0.01
0.79 0.01
0.79 0.00
WATERLINE AT ZERO

AREA ERROR =

Black Sulphur Creek
at private-public boundary

AREA
ERROR

71.0%
183.2%
166.1%
149.3%
132.8%
116.7%
100.9%

85.5%
70.3%
55.5%
41.1%
26.9%
20.0%
13.1%

6.3%

-0.3%

-7.0%
-13.5%
-20.0%
-26.4%
-32.8%
-39.0%
-51.3%
63.1%

-73.8%
-83.1%
-89.1%
-93.9%
-96.6%
-98.2%
-99.2%
-99.8%

5.699



STREAM NAME:
XS LOCATION:

XS NUMBER:

STAGING |ABLE

DISTTO
WATER
(FD

*GL* 5.18
5.20
5.25
5.30
5.35
540
545
5.50
5.55
5.60
5.65
wL* 5.70
575
580
585
5.90
5.95

[ 0270

1. 58% Wetted P@:MU‘U

AAL

TOP
WIDTH
(FD

8.59
8.47
8.14
7.82
7.50
717
6.85
6.52
6.20
5.88
5.55
5.23
4.95
4.30
229
075
0.24

0:19
0.20
0.23%

0.49
0.59
0.56

Black Sulphur Creek
at private-public boundary

2 Constant Manning's n

*GL"* = lowest Grassline glevation corrected for sag
*WL* = Waterline corrected for variations in field measured water surface elevations and sag

AVG. MAX. WETTED PERCENT HYDR
DEPTH DEPTH AREA PERIM. WET PERIM RADIUS
(FD (FD (SQFT) (FD (%) (FN
0.51 0.80 4.38 8.93 100.0% 0.49
0.50 0.78 4.21 8.79 98.5% 0.48
047 0.73 3.79 8.44 94.6% 0.45
0.43 0.68 3.39 8.10 90.7% 0.42
0.40 0.63 3.01 7.75 86.9% 0,39
0.37 0.58 2.65 7.41 83.0% 0.36
0.34 0.53 2.29 7.06 79.1% 0.32
0.30 0.48 1.96 6.72 75.3% 0.29
0.26 0.43 1.64 6.37 71.4% 0.26
0.23 0.38 1.34 6.03 67.5% 0.22
0.19 0.33 1.05 5.68 0.19
0.15 0.28 0.78 5.33 0.15
0.11 0.23 0.53 5.03 0.1
0.07 0.18 029 437 0.07
0.05 0.13 0.11 2.33 0.05
0.04 0.08 0.03 0.77 0.04
0.02 0.03 0.00 0.25 0.01

FLOW
(CFS)

5.97
5.65
4.88
4.17
3.52
2.92
238
1.89
1.46
1.08
0.75
0.48
0.26
0.11
0.03
0.01
0.00

0.7¢ 01 X - Y F( 1S '
SAR AT 008 F 035 (183 U

04 0933

<

A

Ly

\.

0.1
X .
0 2b 0

3 0.5

(g

0
03 049

<

oy 1.3%

0% - oerron <013 )

001 18 003 X :o.ufu.%’@"”\ﬁ“{‘
oo X 0.4

AVG.
VELOCITY
(FT/SEC)

1.36
1.34
1.29
1.23
1.17
1.19
1.04|
0.97
0.89
0.81
0.71
0.61
0.49
0.36
0.28
0.24
0.13



STREAM NAME: Black Sulphur Creek
XS LOCATION: at private-public boundary
XS NUMBER:

SUMMARY SHEET
MEASURED FLOW (Qm)= 048 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 0.48 cfs ====
(Qm-Qc)/am * 100 = 05 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLmM)= 571 # s===so==o== Sas====s
CALCULATED WATERLINE (WLce)= 570 ft
(WLm-WLc)WLm * 100 = 02 %
MAX MEASURED DEPTH (Dm)= 0.30 ft
MAX CALCULATED DEPTH (Dc)= 0.28 ft .
(Dm-Dc)/Dm * 100 6.5 %
MEAN VELOCITY= 0.61 tvsec
MANNING'S N= 0.135
SLOPE= 0.04 fft
4°0m= 0.2 cfs
25°Qm= 1.2 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ...ooiiiiiiiiiiiiiniicvsssssssssnisneees AGENCY e e eeeeenee e DATE oo
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FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

CONSERVATION eoRD LOCATION INFORMATION

CROSS-SECTION NO.

[
/ ; ~ _
’/> mles wcotveanmt {road w»”f’.s) dowt Eouidy

STREAM NAME:
, Lg}fck‘ «’pr"vu»— G‘eek

CROSS SECTION LOCATION

Dl 5. anda ' - ©

oate 29 75‘ OBSERVERS. Carol H‘b”‘owd ., §Mr1“'\ %[ OQOQC#
L i WNSAIP V] ~
;.Eg’é:..m.m I « SECTION NE o'E. lsecr ON. ?-3 Iro SA 3 N[j 'RANGE 9 E'@r D\X&}\a
COUNTY rZ‘ 1 WATERSHED WATER DIVISION DOwW WAYER CODE

0 @lanw Whte [Duver~ l 13
s 2% Nankee Guleh, €D N 39° 41, zzs &S

l“s‘s' W {0%° 26, 8720 \ocodio:
SUPPLEMENTAL DATA

SRR @ [ 2

+ETER NUMBER: i ) DATE RATED: Sy |
'(:GJ\AOP l TJan “ DC |cavmsen. ____sec | 1aPEWEGHT  __ iosimoot | rare Tension: 1S s
SHANNEL BEQ MATERIAL SIZE BANGE NUMBER OF PHOTOGRAPHS: 1
sand go § bb , e PHOTOGAAPHS TAKEN YESNO 3
CHANNEL PROFILE DATA
STATION o ROD READING 1) ® LEGEND
® Tage . Stake L8 0.0 S Stake ®
(9 lape @ Stane RB 0.0 S ' S
2 o Station @
T) WS e TapeLB/RB ! 2 / R S
D @ a.0 65‘?‘{ b .qb ¢ 5 Photo @..
9 WS Upstream q‘ % 4 /Q . "7’\ i
A2

D '#S Downstream ID ) O / -7[ O% & 4 ‘@ @Duechon ol Flow
see | 037 /16.9/2 0.01369 O ®

AQUATIC SAMPLING SUMMARY

STREAM ELECTROFISHED: YES/NO l DISTANCE ELECTROFISHED __ ___ 1 l FISH CAUGHT YES/NO l WATER CHEMISTRY SAMPLED YES/NO

LENGTH - FREQUENCY DISTRIBUTION 8Y ONE-INCH SIZE GAOUPS (1.0-1.9.2.0-2.9. ETC.

SPETIES IFILLINY 1 ! 2 ! 3 a s [ l 7 8 ! 9 l ' 12 13 14 l 15 >15 TOTAL
| | | L | |
| | l bl I !
| | N l |
| | | ol I |

AOUAnc NSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME

Smaesly | Tacaisfiy - geva ey lorRs
~ < A -
COMMENTS
~ =Rt Ne ¥V ) ‘;‘MJ”!s# Af Somacies w1 Gy
- PN l-w- o . I' 7 V
T T-T WU o VR ?-"(‘d ~epy A hev
N

NRAM QR £/ 1.0
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Lo U RRSYLYD, PIc
PROOF SHEET
E 3
LOCATION INFORMATION INPUT DATA # DATA POINTS= 26
FEATURE VERT WATER TAPE TO
STREAM NAME: Black Sulphur Creek DIST DEPTH DEPTH VEL A Q WATER
XS LOCATION: 2.5 road miles us. from Equity 0il C - - - :
XS NUMBER: b S 0.00 0.10 0.00 0.00 0.00 0.00 0.00
2.50 0.50 0.00 0.00 0.00 0.00 0.00
DATE: 9/28/95 16 7.00 0.90 0.00 0.00 0.00 0.00 0.00
OBSERVERS: Carol Hollowed, Roy Smith, Paul Daggett 8.00 1.10 .00 0.00 0.00 0.00 0.00
9.00 1.50 0.00 0.00 0.00 0.00 0.00
1/4 SEC: RE SE 10.40 1.80 0.00 0.00 0.00 0.00 0.00
SECTION: 13 W 10.50 1.80 0.00 0.00 0.00 0.00 0.00
TWP: 3Ss ' 11.00 1.85 0.10 0.00 0.05 0.00 1.82
RANGE: 99 W 11.50 1.90 0.20 0.84 0.1¢0 0.08 1.77
PM: 6th 12.00 1.95 0.20 0.90 0.10 * 0.09 1.82
12.50 2.00 0.30 0.77 0.15 0.12 1.77
COUNTY: Rio Blanco 13.00 2.00 0.25 0.7 0.13 0.09 1.82
WATERSHED: White River 13.50 2.00 0.30 0.56 0.15 0.08 1.77
DIVISION: 5 R 14.00 1.90 0.15 1.14 0.08 0.09 1.82
DOW CODE: 19213 14.50 2.05 0.30 2.20 0.15 0.33 1.82
15.00 2.00 0.30 2.25 0.15 0.34 1.7
USGS MAP: Yankee Gulch 15.50 2.00 0.30 1.59 0.15 0.24 1.77
USFS MAP: 16.00 1.95 0.20 1.73 0.10 0.17 1.82
16.50 1.90 0.20 0.69 0.10 0.07 1.77
SUPPLEMENTAL DATA 17.00 1.90 0.15 0.00 0.07 0.00 1.82
======sz==zzs== W 17.40 1.70 0.00 0.00 0.00 0.00 0.00
18.00 1.30 0.00 0.00 0.00 0.00 0.00
TAPE WT: 0.0106 ) 16 19.00 0.90 0.00 0.00 0.00 0.00 0.00
TENSION: 15 22.00 0.80 0.00 0.00 0.00 0.00 0.00
. 26.00 0.60 0.00 - 0.00 0.00 0.00 0.00
CHANNEL PROFILE DATA S 28.50 0.20 0.00 0.00 0.00 0.00 0.00
SLOPE: 0.01869
TOTALS 1.47 1.70
CHECKED BY:2.vcaceenncnccas eeoDATE..u.e.ee

ASSIGNED TO:

............ «<DATE........



LOCATION INFORMATION

* COLORADO WATER CONSERVATION BOARD *
* INSTREAM FLOM / NATURAL LAKE LEVEL PROGRAM *
* STREAR CRUSS-Sciiion AND FLOW ANALYSIS *

STREAM NAME: Black Sulphur Creek
XS LOCATION: 2.5 road miles us. from Equity Oil Co. gate

XS NUMBER: 1

OBSERVERS: Carol Hollowed, Roy Smith, Paul Daggett

DATE: 9/28/95

1/64 SEC: NE SE
SECTION: 13

TWP: 3s

RANGE : 99w

PM: 6th

COUNTY: Rfo Blanco
WATERSHED: White River
DIVISION: 5

DOW CODE: 19213

USGS MAP: Yankee Guich
USFS MAP:

SUPPLEMENTAL DATA

Rk NOTE *ww

Leave TAPE WT and TENSION
at defaults for data collected

TAPE WT: 0.0106 with a survey tevel and rod

TENSION: 15

CHANNEL PROFILE DATA

SLOPE: 0.0186

INPUT DATA CHECKED BY: ............ ceanaa cecesnarnsea seceeseDATE ciiiieaienianeennae

PR . ) | S vecssseen



2.5 road miles us. from Equity 0il Co. gate

26

VEL

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.84
0.90
0.77
0.71
0.56
1.14
2.20
2.25
1.59
1.73
0.69
0.00
0.00
0.00
0.00
0.00
0.00
0.00

STREAM NAME: Black Sulphur Creek
XS LOCATION:
XS NUMBER: 1
INPUT DATA # DATA POINTS=
T 2
FEATURE VERT WATER
DIST DEPTH DEPTH
S 0.00 0.10 0.00
2.50 0.50 0.00
G 7.00 0.90 0.00
8.00 1.10 0.00
9.00 1.50 0.00
10.40 1.80 0.00
W 10.50 1.80 0.00
11.00 1.85 0.10
11.50 1.90 0.20
12.00 1.95 0.20
12.50 2.00 0.30
13.00 2.00 0.25
13.50 2.00 0.30
R 14.00 1.90 0.15
14.50 2.05 0.30
15.00 2.00 0.30
15.50 2.00 0.30
16.00 1.95 0.20
16.50 1.90 0.20
17.00 1.90 0.15
W 17.40 1.70 0.00
18.00 1.30 0.00
G 19.00 0.90 0.00
22.00 0.80 0.00
26.00 0.60 0.00
S 28.50 0.20 0.00
TOTALS

VALUES COMPUTED FROM

——

WATER

RAW FIELD DATA

Q

WETTED AREA %Q
PERIM. DEPTH (Am)  (Qm) CELL
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 6.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0X
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
6.50 0.10 0.05 0.00 0.0%
0.50 0.20 0.10 0.08 5.0%
0.50 0.20 0.10 0.09 5.3%
0.50 0.30 0.15 0.12 6.8%
0.50 0.25 0.13 0.09 5.2%
0.50 0.30 0.15 0.08 5.0%
0.51 0.15 0.08 0.09 5.0%
0.52 0.30 0.1 0.33 19.5%
0.50 0.30 0.15 0.34 19.9%
0.50 0.30 0.15 0.24 14.1%
0.50 0.20 0.10 0.17 10.2%
0.50 0.20 0.10 0.07 6.1%
0.50 0.15 0.07 0.00 0.0X
0.45 0.00 0.00 0©.00 0.0%
0.00 0.00 0.00 0.00 0.0X
0.00 0.00 0.00 0.00 0.0X
0.00 0.00. 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0X
0.00 0.00 0.00 0.00 0.0%
7.00 0.3 1.47 1.70 100.0%
(Max.)
Manning’s n = 0.0621



STREAN NAME: Black Sulphur
XS LOCATION: 2.5 road miles
XS NUMBER: 1

~

. .
[ I Y
W = o

R R R R R R I R R E R R L X

N b ed b e ad D b ad oD ed D ed b b b oD ed B ah D b oD d b ad wd oD
.

N

~n

n
(=]
~

NE COMPARISON
MEAS  COMP

AREA  AREA

1.47 3.33
1.47  3.16
1.47 2.9
1.47 2.82
1.47 2.66
1.47 2.49
1.47 2.33
1.47 2.18
1.47 2.02
1.47  1.87
1.47 1.72
1.47  1.64
1.47  1.57
1.47  1.50
1.7  1.42
1.47 1.35
1.47  1.28
1.47 1.21
1.47 1.4
1.47  1.07
1.47 1.00
1.47 0.87
1.47 0.75
1.47 0.62
1.47  0.51
1.47 0.39
1.47 0.30
1.47 0.21
1.47 0.4
1.47 0.08
1.47 0.03

TABLE

AREA
ERROR

126.9%
115.2%
103.6%
92.2x
80.9%
69.9%
59.0%
48.2%
37.6%
7.2
17.0%
11.9%
6.9%
1.9%
-3.0%
-7.9%
-12.7%
-17.5%
-22.2%
-26.9%
-31.6%
-40.5%
-49.2%
-57.5%
-65.5%
-3.2%

WATERLINE AT ZERO

AREA ERROR =

1.801
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STREAM NAME: Black Sulphur Creek
XS LOCATION: 2.5 road miles us. from Equity Oil Co. gate
XS NUMBER: 1 :

*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 PER RADIUS FLOW VELOCITY
(FT) (FT) FT) (FT) (5@ FT) (FT) %) (FT) (CFS)  (FT/SEC)
“GL*  0.96 11.95 0.79 1.16 9.42 12.38 100.0% 0.76 25.72 2.3
1.00 11.67 0.77 1.12 8.98 12.09 97.7% 0.74 24.10 2.68
1.05 11.30 0.74 1.07 8.40 1m.n 94.6% 0.72 . 22.06 2.62
1.10 10.93 °  0.72 1.02 7.85 11.32 91.5% 0.69 20.12 2.56
1.15 10.57 0.69 0.97 7.31 10.94 88.4% 0.67 18.29 2.50
1.20 10.30 0.66 0.92 6.79 10.66 86.1% 0.64 16.45 2.42
1.25 10.05 0.62 0.87 6.28 10.39 83.9% 0.60 14.70 2.34
1.30 9.81 0.59 0.82 5.78 10.12 81.8% 0.57 13.04 2.25
1.35 9.56 0.55 0.77 5.30 9.86 79.6% 0.54 11.47 2.16
1.40 9.35 0.52 0.72 4.83 9.62 77.7% 0.50 9.98 2.07
1.45 9.15 0.48 0.67 4.36 9.39 75.9% 0.46 8.57 1.96
1.50 8.95 0.44 0.62 3.9 9.17 76.1% 0.43 7.26 1.85
1.55 8.75 0.40 0.57 3.47 8.95 72.3% 0.39 6.04 1.74
1.60 8.47 0.36 0.52 3.04 8.64 69.8% 0.35 4.95 1.63
1.65 8.16 0.32 0.47 2.62 8.32 67.2% 0.32 3.98 1.52
1.70 7.86 0.28 0.42 2.22 7.99 64.6% 0.28 3.10 1.39
1.75 7.55 0.24 0.37 1.84 7.67 62.0% 0.24 2.32. 1.26
"WL*  1.80 7.3 '0.20 0.32 1.47 7.33 | 59.2% 0.20 1.64 1.12
1.85 6.90 0.7 0.27 1.1 6.98 56.4% 0.16 1.07. 0.96
1.90 6.30 0.12 0.22 0.78 6.36 S1.4% 0 0.12 0.64 0.81
1.95 5.71 0.08 0.17 0.48 5.76 46.5% 0.08 0.30 0.63
2.00 4.12 0.06 0.12 0.24 4.16 33.6% 0.06 0.11 0.48
2.05 2.72 0.02 0.07 0.07 2.7 22.1% 0.02 0.02 0.27
2.10 0.27 0.01 0.02 0.00 0.27 2.2% 0.01 0.00 0.15



STREAM NAME:
XS LOCATION:
XS NUMBER: 1

MEASURED FLOW (Qm)= 1.70 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1.64 cfs ESESan
(Am-Qc)/Qm * 100 = 3.1 % .
FLOM (CFS) PERIOD
MEASURED WATERLINE (WLm)= 1.82 ft s====3=za=s m=asa=
CALCULATED WATERLINE (WLc)= 1.80 ft
(WLm-WLc)/Wlm * 100 = 0.9 %
MAX MEASURED DEPTH (Dm)= 0.30 ft
MAX CALCULATED DEPTH (Dc)= 0.32 ft
(Dm-Dc)/Dm * 100 -6.8 %
MEAN VELOCITY= 1.12 ft/sec
MANNING’S N= 0.062
SLOPE= 0.0186 ft/ft
4 *Qom = 0.7 cfs
2.5 * am= 4.2 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: ...v.vnvececacacecccccarenovanes AGENCY.oiecanacann secvescesocnan

9

Black Sulphur Creek
2.5 road miles us. from Equity 0il Co.

gate

SHEET
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COLORADODIVISIONOFWILBLIEE Page__ of _
Length-Weight Data File
. CDOW -
Stream Name ?/602(':‘6,/6‘- Waicr Codc ! t—’:‘ 2-’.3 Dare qgm'llﬁ ‘//

Gear S‘e gM’ﬂKLﬂé\ Effort %0{ Station No. —
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poe o Bla S T wee D e T v
|ceix 145 z0 | . 1
]w"x \$.2 2 : ' , - i
I - i

]

— ) —
W '
| e ity | Jemmim mE N im0

[ ]
vt Naulum

]
nr
BI aomemlt  sesedy (W nl  wdElE

/

e |t Dol vl B ! —— = —
1l
N el | el - ———

Commcms:/{“‘t/t/ ‘ﬁ5A " iSSro/ “’/(7/, all 5:./&4\.»2/5 “ﬁrﬂ-“"/ ~/27



Page ___ of
(" Ypow sTREAM SURVEY (1991 REVISIC )
LEVEL 2: FIELD SURVEY SUMMARY

sTREAM: }Slack Su{.ohur Crekszcs- WATER CODE: /9213 cpow rEcIoN: N W
VRVEYORS: ). Swnith, L, lelmoude DATE OF SURVEY: G-G ~OY
VEY LOCATION:T__285 RQTW s ZS  ELEVATION: . STATION #:

UM ZONE:_ 2. umx: 9% wmy: HHody oo
LOCATION DESCRIFTION: O m\raﬂg &M bou,ndafg

STREAM FLOW PROFILE (Yor N): YV - IF YES-DATE AND TYPE

HABITAT EVALUATION (Y or N): 7 IF YES-DATE AND TYPE -

WATER CHEMISTRY ANALYSIS (Y or N):_ gz ___ IF YES-ATTACH SEPARATE ANALYSIS SHEET

FISH PRESENT (Y or N):_j_ POP. EST. METHOD: STATION LENGTH: /SO (FEET)
AVG. WIDTH: S (FEET) TOTAL STATION AREA: O, O\77 (ACRES)
FLOW (CFS) AT TIME OF SURVEY: 0.15 cds METHOD: ~ Visuod esHwn

LIMITING FACTORS TO FISHERY: A 7.9.00.01 8

COMMENTS : N . ,
Mavy Hsh escaped ~ dord use as Aopulasion. esimate,

LENGTH FREOUENCY RECORD (CM)

_ 0 2 4 6 8 10 12|14, 16]18 2 _ 4| 48 so_| _
SU AR S SUNE SUY R SR AR VRS EI T S S R I N T
sx'zs 2 4 & 3 10 12 16 18]20 = 24 6 B 30 32 36|36 38 40 42 44 46. 45 | 0 |UP
| | l |
"CRNYy A | [
| I l | o
I | | [ . l |
I | l | J I l I
I I | | | || | o
I l I | I I | I
l l || | | | | I
l | || || I | l I I
I | o | | | l b
SUMMARY INFORMATION
NO. FISH AVG. LENGTH AvG. | WEIGHT | %TOTAL | BIOMASS 1 DENSITY
SPECIES | CAUGHT  LENGTH | RANGE | WEIGHT | RANGE CATCH Ib/Acro No./Acre Conf. nt.
(cvh (CVD (Grams) (Grams)
| | | |
TNyl R W 11\4-1817:85) o-72l [09% X 1 1 4

I |
l l
| I l | | !
l l l [
| | I l
| | | I
| | [ |
I | l |
I ! l |
I | ! |

l
I
|
|
I
l
l



aatiN

Lowry, Bauman

de No. B 19213
te L Seotember 2. 1976
ction No. = .
team Name Rlack Sulphur A9
Primary Drainase Piceance '
1ajor Drainage \lhite River,
ler terminus  F/SYERY
.0uation: su-8

- T. 3_South

R. a8 Vest

s, 18
‘idth L Feet
levation 6900 Feet

low (c.f.s.) .75

H
hith
0
DTA
onductivity

if stream profile obtained

er terminus
ocation: Sglg
T, 3 South
"R, 49 \est

S 26
idch 3 Feet
levation 7000 Feet
low .7 (e.f.s.)
i
ath
)
JTA
nductivity
if stream profile obtained X

:ion Summary
:ander factor

mgth in Miles 2
.dth in feet
‘reage

iserved flow

if inundated by reservoir

leage unsectioned 10

ties where section is located
unty Rio Blanco
Miles 3

unty 7

Miles

unty

Miles

CODE

U BN

=)

8

9
10
11
12
13
14
15
16
17

18

19
XXX

no
(o]

NP N )
S WON

UV UY w i NLiul OUNRNVLL ot x
o ~. {1975 Revision) N

Region NW

Beaver dams
Number (count or estimate)
Estimated acreage R

vhysical stream damage (7% of
section affected)
Bank degredation 20%
Channelization

__Dredging

Mine tailing encroachment
Road encroachment

Accessibility (miles)
Surfaced .
Non-surfaced car 2
4-wheel ’ '
Established trail
No established trail b
Boat only
No access

Land Status and mileage
USFS
BLM 2
Municipal
Div. of Wild. )
Private, no public access 4
Private, onen to public
Stete Land Zoard
County B
Vived eTall tonate, oraEn
*Mized small tracts, closed

Stocking
Yiles creel size

NI
(e ) IV,

27

*Miles fingerling
Miles fry v X -
Miles not stocked '
Aquatic Vegetation
Filamentous algae (x one)
Absent )
Rare X
Common '
Abundant
Watercress
X if present
Stream Size classification (x one)
Large river > 100'
River 60-99'
Large stream 36-59'
Medium 20-35'
Small 10-19'
Minor 4-9' A
Very small stream (4'
Gradient (computer-use elevation & miles)
Percent per mile 0.6

|
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o
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tn tntin v DN

¥

o\mmmmé N in vt vn un A
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LA IR

H
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.~lv't .
« t . T —

iShefY value (X one)
Hone
Poor
Below average
_Average
_ Above average ¥
Excellent
isherv Valua - limiting factors

[SH SAMPLING
Lower or only station
~Elevation
Describe or map station location

me thod Shock
feet a1
Sampling adcquate X
Sampling inadequate
X if snales collected
Estimated 7 of fish biomass

Rough fish

Game Fish 100%
Estimated % of rough fish biomass

Bullheads

Carp

Cottids

Dace

Minnows

Suckers

Sunfish

Sampling
Length -

———

‘Code

TXXXX

88
89

90
91
92
93

YVYVV

94

95
96

XRYX
yxxx |

97
98

99
100
101
102
103
XXXX
104
105
XXX
106
107
108
109
110
111
112

Upper Station

I
]

o

/'“ﬂ/\u

1

Elevation
Describe or map station location

Sampling method
Length - feet
Samplin, adequate

Sarmpling inadequate

X if scales collected
Estimated 7 of fish biomass

l
|
I
L

Rough fish
Game fish
Estimated 7 of rough fish biomass
Bullheads
Carp
Cottids
Dace
Minnows
Suckers - -
Sunfish

Combined stations

Estimated 7% of fish biomass
Rough fish
Game Fish

Estimate 7% of rough fish biomass
Bullheads
Carp
Cottids
Dace
Minnows
Suckers
Sunfish

No. of game fish 6.0 perimile

Ccde

XXXX
113
114




.

Length-frequency distribution by one-inch size groups (1.0 - 1.9 etc.)

Speciés

Rainbow
Brown
Brook
Native jo®©
Whitefish

Total

Rainbow
Brown
Brook
Native
Whitefish

Total

Rainbow
Brown
Brook
Native
Whitefish

Total

1 2 3 4 5 6

718

oo

LOWER STATION

UPPER STATION

9

10

|
u

11

COMBINED STATIONS

12 13 14 )15

20 Total

———



S

POPULATION ESTIMATE

_ A l;B | c ,Dl DC- |
Mafked Fish Marked Population!No. > 6.0 (For Station)
Fich '(;e.;tured.Racs~;e-ylA X BI Extimate |Weight > 6.0 (For Station)
Code
Resident game fish size rating : 141
Resident game fish density rating 142
Recommended flow from profile 143

Comnents and Recommendations

l Code I

l139 '
|140 [



FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

"OLORADO 3
CONSERVATION SOARD LOCATION INFORMATION

STREAM NAME @ oc.k s\A,p}\\w G‘%k
CROSS STCHION LOTaTiNN Q_+ ‘ariqq_d:, l ‘[C,’ \L_\f\ !
N/

o qq.py| e g, %;ﬁi P Dagaett | |
Sggé;mnor« | e SECTION NE [SEC.IOr- 25 \l“wyw 3 @ IRANGE 99E/@W (a%
TOUNTY WATERSHED WATER DIVISION Ow WATER .
| 1210 V2 lanwo Whi e Vhwer " b IR g 213
MAP(S) iUSGS: Yalh‘@t& GALA 7/5’ ) Zan/vﬂ’ﬂZ} ?'/( ?9€m

S v ' | 99099060 m (/7)

CROSS-SECTION NO . [

SUPPLEM ENTAL DATA

SAG TAPE SECTION SAME &S /] METER TYPE: .

2iSCHARGE SECTION m ' Ma&h, M c (&a 'S M/J -

JETER NUMBER: - ~ parE RATED: S W 'E-é i VV‘SY ed
CALIBISPIN sec | TAPE WEIGHT. e fosr1001 | upe TENSION

CHANNEL BED ATERL SIZE RANGE. N - 'Numacnorpnoroum:us :
_ Cpb es PHOTOGRAPHS TAKEN LES/ND ... ... ,1 e LF 1 .

CHANNEL PROFILE DATA

- DISTANCE - . .

- N
:;;:n-ar-'\ )
—

_ STmon l FROM Tapg (! . ROD READING m. . l . o @ ’ CLEGENS
® s 3 0.0 o P ‘
O ave & Stane L l sb‘-' UCVEd } e 6()
\D tape » Sxa-a rR8 l 0.0 §uw E | i x

{

In—(m')'.m
TAPL -

“Ongie \ )..g

1
’ - . -
|
- D w5 ¢ Taoe LB/RE Q.0 i ey . . o
2) WS uosiceam 1S, O’ i : Ll,’g \ ‘.

(,@
D womn {G,0 1;

S y PO ' Direciion ot Ficw _
s | 109 /0.0 <0y | v O E‘)i

AQUAT!C SAMPLING SUMMARY

STREAM ELECTRCFISHE@O : l DISTANCE ELECTROFISHED f ! FiSH cwcn@o ' WATER CHEMISTRY SAMPLED YES/NG

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0:1.9.2.0:2.9. £TC.)

13 1a TOTaAL

SPECIES (FILLIN N 2 3 4 5 6 ? 8 ' | i5 >3

| 2 | |
s«:ecdw : E :
bl
bl

!

| |

P |
AQUATIC INSECTS IN STREAM SECTION 8Y COMMON OR SCIENTIFIC ORDER NAME_ ’

M@\u. sé*oM,Hu. CQMJ:-HM

v
COMMENTS

CAbundent dsh.
Sitd s e \w\thv\o Loesdor

T Pl 8,b TS 'S‘BD Sdreamm "'\'emm s |2



CROS-3ECTION NO:
P |

Gage Reading:

LEFT 7 RIGHT

DISCHARGE/CROSS SECTION NOTES

| STREAM NAMVE.i Gl Q‘C,k- S “i p L\\A’r Gmk

BEGINNING OF MEASUREMENT | SDGE OF WATER L0

UFINC DOWNSTREAN

Y

| (0.0 AT STAKE)
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L ww_m.__ BN LT

mmw t { 1 : ! ! ~ 4 ! _ ‘
L e
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COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Black Sulphur Creek
XS LOCATION: at private-public boundary
XS NUMBER: 2
DATE: 9-Sep-04
OBSERVERS: R. Smith, P. Daggett
1/4 SEC: NE
SECTION: 25
TWP: 3s
RANGE: 99 W
PM: 6th PM
COUNTY: Rio Blanco
WATERSHED: White River
DIVISION: 6
DOW CODE: 19213
USGS MAP: Yankee Guich 7.5
USFS MAP: .0
SUPPLEMENTAL DATA *** NOTE ™

Leave TAPE WT and TENSION
at defaults tor data collected

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

CHANNEL PROFILE DATA

SLOPE: 0.04

INPUT DATA CHECKED BY: DATE....ooveireriennnn

ASSIGNED TO: ottt ceveevsseaneaenees DATE....ocviviinane



STREAM NAME: Black Sutphur Creek
XS LOCATION: at private-public boundary
XS NUMBER: 2
# DATA POINTS- 2z VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) {Qm)
RS 0.00 5.06 0.00 0.00 0.00
1G 0.60 5.18 0.00 0.00 0.00
w 1.30 5.72 0.00 0.00 0.00 0.00
1.60 5.88 0.20 0.00 0.34 0.20 0.06 0.00
1.90 5.98 0.30 0.67 0.32 0.30 0.09 0.06
2.20 5.92 0.20 1.88 0.31 0.20 0.06 0.1
2.50 5.89 0.20 1.61 0.30 0.20 0.06 0.10
2.80 5.87 0.15 1.04 0.30 0.15 0.05 0.05
3.10 5.88 0.20 0.13 0.30 0.20 0.06 0.0t
3.40 5.90 0.20 0.59 0.30 0.20 0.06 0.04
3.70 5.84 0.15 0.27 0.31 0.15 0.05 0.01
4.00 5.83 0.15 0.22 0.30 0.15 Q.05 0.01
4.30 5.86 0.15 0.71 0.30 0.15 0.05 0.03
4.60 582 0.10 0.78 0.30 0.10 0.03 0.02
4.90 585 0.15 0.32 0.30 0.15 0.05 0.01
5.20 5.82 0.10 0.12 0.30 0.10 0.03 0.00
5.50 5.85 0.15 0.38 0.30 0.15 0.05 0.02
5.80 579 0.10 0.33 0.31 0.10 0.03 0.01
6.10 5.80 0.10 0.00 0.30 0.10 0.04 0.00
w 6.50 5.70 0.00 ) ) 0.41 0.00 0.00
G 940 - 5.14 : I 0.00 ’ 0.00 0.00
LS 12.50 4.90 0.00 0.00 0.00
TOTALS -eoeescvmcmnoccaneeee 5.30 0.3 0.79 0.48
(Max.)
Manning's n = 0.1355

Hydraulic Radius= 0.148159897

% Q
CELL

0.0%
0.0%
0.0%
0.0%
12.5%
23.4%
20.0%
9.7%
1.6%
7.3%
2.5%
2.1%
6.6%
4.9%
3.0%
0.7%
3.5%
2.1%
0.0%
0.0%
0.0%
0.0%

100.0%



STREAM NAME:
XS LOCATION:

XS NUMBER:

2

WATER LINE COMPARISON TARLE

WATER
LINE

5.46
5.48
5.50
5.52
5.54
5.56
5.68
5.60
5.62
5.64
5.66
5.67
5.68
5.69
5.70
5.7
572
573
5.74.
575
5.76
5.78
5.80
5.82
5.84
5.86
5.88
5.90
5.92
5.94
5.96

MEAS COMP
AREA AREA
0.79 0.73
0.79 2.22
0.79 2.09
0.79 1.96
0.79 1.83
0.78 1.70
0.79 1.58
0.79 1.46
0.79 1.34
0.79 1.22
0.79 1.11
0.79 1.00
0.79 0.94
0.79 0.89
0.79 0.83
0.79 0.78
0.78 0.73
0.78 0.68
0.79 0.63
0.79 . 0.58
0.79 0.53
0.79 0.48
0.79 0.38
0.79 0.29
0.79 0.21
0.79 0.13
0.79 0.09
0.79 0.05
0.79 0.03
0.79 0.01
0.79 0.01
0.79 0.00
WATERLINE AT ZERO
AREA ERROR =

Biack Sulphur Creek
at private-public boundary

AREA
ERROR

-7.0%
183.2%
166.1%
149.3%
132.8%
116.7%
100.9%

85.5%
70.3%
55.5%
41.1%
26.9%
20.0%
13.1%

6.3%

-0.3%

-7.0%
-13.5%
-20.0%
-26.4%
-32.8%
-39.0%
-51.3%
63.1%
-73.9%
-83.1%
-89.1%
-93.9%
-96.6%
-98.2%
-89.2%
-99.8%

5.699



STREAM NAME: Black Sulphur Creek

XS LOCATION: at private-public boundary
XS NUMBER: 2 Constant Manning's n
*CLt = lowest Srassing sievaion coiecied w sSay
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) (FM (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 5.18 8.59 0.51 0.80 4.38 8.93 100.0% 0.49 597 1.36
5.20 8.47 0.50 0.78 421 8.79 98.5% 0.48 5.65 1.34
525 8.14 0.47 0.73 3.79 8.44 94.6% 0.45 4.88 1.29
5.30 7.82 0.43 0.68 3.39 8.10 90.7% 0.42 4.17 1.23
§35 7.50 0.40 0.63 3.01 7.75 86.9% 0.39 3.52 1.17
5.40 7147 0.37 0.58 2.65 7.41 83.0% 0.36 2.92 1.10
545 6.85 0.34° 0.53 2.29 7.06 79.1% 0.32 2.38 1.04
550 6.52 0.30 0.48 1.96 6.72 75.3% 0.29 1.89 0.97,
5.55 6.20 0.26 0.43 1.64 6.37 71.4% 0.26 1.45 0.89
5.60 5.88 0.23 0.38 1.34 6.03 67.5% 0.22 1.08 0.81
565 5.55 0.19 0.33 1.058 5.68 63.6% 0.19 0.75 0.7
‘wL* 5.70 5.23 0.15 0.28 0.78 5.33 59.8% 0.15 0.48 0.61
5.75 4.95 0.11 0.23 0.53 503 56.4% 0.1 0.26 0.49
5.80 4.30 0.07 0.18 0.29 4.37 48.9% 0.07 0.11 0.36
5.85 2.29 0.05 0.13 0.11 2.33 26.1% 0.05 0.03 0.28
5.90 0.75 0.04 0.08 0.03 0.77 8.6% 0.04 0.01 0.24
5.95 0.24 0.02 0.03 0.00 0.25 2.8% 0.01 0.00 0.13

|' 0‘1T o'lq 0?( g_'o_l_ X :00%',0"}5;
0.29 X

0.23% |08

2

1. S0% Wetted Perimeter

0.49 OH

Q
gf;,o 0 l(o

[y
&

A = 0.01r Q0
3 015

\ .

@

<
DS

Tty 00% 187 003 X :-uil*b%9?(§404*§”
oo X 007 049 T
oy  2.3%



STREAM NAME: Black Sulphur Creek

XS LOCATION. at private-public boundary
XS NUMBER: 2

SUMMARY SHEET
MEASURED FLOW (Qm)= 048 cifs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 0.48 cfs
(Qm-Qc)/Qm * 100 = 0.5 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= . 5.71 ft ==m===cz=== ===z
CALCULATED WATERLINE (WLe)= 570 ft
(WLm-WLc)WLm * 100 = 02 %
MAX MEASURED DEPTH (Dm)= 0.30 ft
MAX CALCULATED DEPTH (Dc)= ’ 0.28 #
(Dm-Dc)/Dm * 100 6.5 %
MEAN VELOCITY= 0.61 f/sec
MANNING'S N= 0.135
SLOPE= 0.04 fvit
4°Qm= 0.2 cts
2.5°Qm= 1.2 cis
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: .....oc..oiiiniiiiieiiiicnierecneeneneceeeseceessesneeeneoos AGENCY oo DATE: .ot
CWEB REVIEW BY! ..o ettt et e et ee e e s e ee oo eee st eoe e e DATE: ..o,
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FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

COLORADO
CONSERVATIOP:Y;BEARRD LOCATION INFORMATION
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, |
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STREAM NAME:
XS LOCATION:
XS NUMBER:
DATE:
OBSERVERS:

1/4 SEC:
SECTION:
TWP:
RANGE:
PM:

COUNTY:
WATERSHED:
DIVISION:
DOW CODeE:
USGS MAP:
USFS MAP:

TAPE WT:
TENSION:

SLOPE:

CHECKED BY...cccoeineereeiieer e

Data input & Proofing

|Black Sutlphur Creek

|1250" downstream from private-public boundary
I

19/9/04 |

1R Smith D Dasssh |

INE |

125 |

138 |

|99 W |

|6th PM !

|Rio Blanco
|White River

16

119213

|Yankee Gulch 7.5

|
Level and Rod S lw
10.0106 hevetandrod survey 1w

[99999 Ibs

i 0.01ft/ ft

GL=1 FEATURE

LS
1 G

w

w
1 G
RS

VERT WATER

DIST DEPTH DEPTH

0.00
1.00
2.00
2.80
3.30
3.80
4.30
4.80
'5.10
5.40
5.70
6.00
6.30
6.70
7.00
7.30
7.60
8.10
8.60
9.10
9.70
13.00
17.50

Total Data Points = 23

4.42

5.20

5.50

£.EC 3.00
5.60 0.00
5.69 0.10
5.74 0.15
5.67 0.05
5.72 0.10
5.74 0.15
5.756 0.15
5.72 0.10
876 0.15
578 0.20
875 Q.15
5.73 0.15
572 0.15
5.68 0.10
573 Q.15
5.71 0.10
5.59 0.00
5.24

4.65

VEL

.. a2 OO0
OO WOoO O

coooow

1.11
1.18
0.52
1.20
0.58
0.44
1.05
0.06
0.19
0.15
0.04
0.00

Totals]

A

0.00
0.00
0.00
0.00
0.00
0.05
0.08
0.02
0.03
0.05
0.05
0.03
0.05
0.07
0.05
0.05
0.06
0.05
0.08
0.06
0.00
0.00
0.00

0.75]

Q

0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.02
0.05
0.05
0.02
0.06
0.04
0.02
0.05
0.00
0.01
0.01
0.00
0.00
0.00
0.00

0.36]

Tape to
Water

0.00
0.00
0.00
0.00
0.00
5.59
5.59
5.62
5.62
5.59
5.60
5.62
5.61
5.58
5.60
5.58
5.57
5.58
5.58
5.61
0.00
0.00
0.00



COLORADO WATER CONSERVATION BOARD
INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSS-SECTION AND FLOW ANALYSIS
1

LOCATION INFORMATION

STREAM NAME: Black Sulphur Creek
XS LOCATION: 250" downstream from private-public boundary
XS NUMBER: 1
DATE: 9-Sep-04
OBSERVERS: R. Smith, P. Daggett
1/4 SEC: NE
SECTION: 25
TWP: 38
RANGE: 99 W
PM: 6th PM
COUNTY: Rio Blanco
WATERSHED: White River
DIVISION: 6
DOW CODE: 19213
USGS MAP: Yankee Gulch 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: ......cccevvvrrveernerenrrenenes DATE......ccvvnenee
ASSIGNED TO: ittt reresarees DATE.....ccoeeene



STREAM NAME: Black Sulphur Creek

XS LOCATION: 250' downstream trom private-public boundary
XS NUMBER: 1
# DATA FOINTS= 23 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH {Am) (Qm) CELL
LS 0.00 4.42 0.00 0.00 0.00 0.0%
1G 1.00 520 0.00 0.00 0.00 © 0.0%
2.00 5.50 0.00 0.00 0.00 0.0%
w 2.80 5.59 0.00 0.00 0.00 0.00 0.00 0.0%
3.30 5.60 0.00 0.00 0.00 0.00 0.00 0.0%
3.80 5.69 0.10 0.13 0.51 0.10 0.05 0.01 1.8%
4.30 5.74 0.15 0.16 0.50 0.15 0.08 0.01 3.3%
4.80 5.67 0.05 0.10 " 0.50 0.05 0.02 0.00 0.6%
5.10 572 0.10 0.72 0.30 0.10 0.03 0.02 6.0%
5.40 5.74 0.15 1.11 0.30 0.15 0.05 0.05 13.9%
5.70 5.75 0.15 1.19 0.30 0.15 0.05 0.05 14.9%
6.00 572 0.10 0.52 0.30 0.10 0.03 0.02 4.3%
6.30 576 0.15 1.20 0.30 0.15 0.05 0.06 17.5%
6.70 5.78 0.20 0.59 0.40 0.20 0.07 0.04 11.5%
7.00 575 0.15 0.44 0.30 0.15 0.05 0.02 5.5%
7.30 573 0.15 1.05 0.30 0.15 0.05 0.05 13.2%
7.60 5.72 0.15 0.06 0.30 0.15 0.06 0.00 1.0%
8.10 5.68 . 0.10 0.19 0.50 0.10 0.05 0.01 2.6%
8.60 573 0.15 0.15 0.50 0.15 0.08 0.01 3.1%
8.10 571 0.10 0.04 0.50 0.10 0.06 0.00 0.6%
w 9.70 - 5.59 0.00 ) 0.00 0.61 0.00 0.00 0.0%
G 13.00 5.24 0.00 0.00 0.00 0.0%
RS 17.50 4.65 0.00 0.00 0.00 0.0%
o) . - RO —— - 6.44 - 0.2 075 036 100.0%
(Max.)
Manning's n = 0.0736

Hydraulic Radius= 0.116004254



STREAM NAME: Black Sulphur Creek
XS LOCATION: 250" downstream from private-public boundary
XS NUMBER: 1

WATER LINE COMPARISON TARLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
0.75 0.75 0.1%
5.35 075 2.6 295.4%
5.37 0.75 2.75 267.6%
5.39 0.75 2.54 240.4%
5.41 0.75 2.35 214.0%
5.43 Q.75 2.15 188.2%
5.45 0.75 1.87 163.1%
547 0.76 1.78 138.7%
5.49 0.75 1.61 115.0%
5.51 0.75 1.43 91.9%
5.53 0.75 1.27 69.8%
5.55 0.75 1.11 48.6%
5.56 0.75 1.03 38.4%
5.57 0.75 0.96 28.5%
5.58 0.75 0.89 18.7%
5.59 0.75 0.82 9.3%
5.60 0.75 0.75 0.1%
5.61 0.75 0.68 -8.5%
5.62 0.75 0.62 -16.8%
5.63 - 075 056 - -250% - -
5.64 0.75 0.50 -33.1%
5.65 0.75 0.44 -41.0%
5.67 0.75 0.33 -56.5%
5.69 0.75 0.22 AN
5.71 0.75 0.12 -83.6%
5.73 0.75 0.05 -93.0%
5.75 0.75 0.02 -97.7%
5.77 0.75 0.00 -99.5%
5.79 0.75 0.00 -100.0%
5.81 0.75 0.00 -100.0%
5.83 0.75 0.00 -100.0%
5.85 0.75 0.00 -100.0%
WATERLINE AT ZERO

AREA ERROR = 5.585



STREAM NAME:

XS LOCATION:
XS NUMBER:
STAGING TABLE
DISTTO TOP
WATER WIDTH
(FT) (FT)
‘GL" 524 11.87
525 11.80
5.30 11.16
5.35 10.53
540 9.89
545 925
5.50 8.61
5.55 7.72
‘wL* 5.60 6.62
5.65 5.87
570 4.65
5.75 1.08

(. 0.24

.18
0,20
0. 21

Biack Sulphur Creek

250" downstream from private-public boundary

1

"Gl Y = Iowaet 2rosoling clovation coriecied v say

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

AVG.
DEPTH
(FM

0.35
0.34
0.31
0.28

0.21
| 018}
0.14
0.11
0.07
0.04
0.02

0.5¢
X

[

1, 50% wetted pecimeter

.49
3.5Q
J.56

1. V& [ F/sec

0.6
X
0.3%

MAX.
DEPTH
(FT)

0.54
0.53
0.48
0.43
0.38
0.33
0.28
0.23
0.18
0.13
0.08
0.03

0.0%

a——

0403 '

AREA
(SQFT)

413
4.07
3.50
2.95
244
1.97
1.52
1.11
0.75
0.44
017
0.02

X
0.45

—

0.1

b
A l

WETTED
PERIM.
(FM

11.97
119
11.26
10.61
9.96
9.31
8.67
7.77
6.66
5.91
4.67
1.08

= 030+ 0.6 =(1-2¢ L5

> 0.0%+ 0.16= (0,19 ef5

PERCENT
WET PERIM
(%)

100.0%
99.4%
94.0%
88.6%
83.2%
77.8%
72.4%
64.9%

39.0%
9.1%

55.6%
49.3%

HYDR
RADIUS
(FT)

0.35
0.34
0.31
0.28
0.25
0.21
0.18
0.14
0.11
0.07
0.04
0.02

FLOW
(CFS)

4.10
4.02
3.24
2.54
1.93
1.41
0.96
0.61
0.35
0.16
0.04
0.00

Constant Manning's n

AVG
VELOCITY
(FT/SEC)

6.99
0.99
0.93
0.86
0.79
0.72
0.63
0.55
0.47
0.36
0.22
0.13



STREAM NAME: Black Sulphur Craek

XS LOCATION. 250" downstream from private-public boundary

XS NUMBER:

MEASURED FLOW (Qm)=
CALCULATED FLOW (Qc)=
{Om-Qc)YQm * 100 =

MEASURED WATERLINE (WLm)=
CALCULATED WATERLINE (WLc)=
(WLm-WLc)/WLm * 100 =

MAX MEASURED DEPTH (Dm)=
MAX CALCULATED DEPTH (Dc)=
(Dm-Dc)Dm * 100

MEAN VELOCITY=
MANNING'S N=
SLOPE=

4°Qm=
2.5°Qm=

RATIONALE FOR RECOMMENDATION:

SUMMARY SHEET

RECOMMENDATION BY: .......ooceiiiiiiiiii e

CWCBREVIEWBY: ...,

0.36
0.35
2.2

5.60
5.60
0.0

0.20
0.18
7.6

0.47
0.074
0.01

0.1
09

cfs
cfs

°/o

t/sec

ftAt

cts
cls

creereneen. AGENCY

RECOMMENDED INSTREAM FLOW:

FLOW (CFS) PERIOD
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FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

@] oOw
CONSERVATION  BOARD LOCATION INFORMATION

STREAM NAME )g}m-,k- g )AL —

I
Sligr AN A SIN l

CROSS-SECTION LOCATION _7' ‘a/ v J\ 4 ’4' g 3 N —
o< 2 wies u_‘:p Cywe oo v\n'e_s) SYyow, =0

o O aqin

P

DATEQ -25- 751 OBSERVERS. Carol “-'}mnowd /ZV S ‘L}\ T-QZ\M[ anre#

EGAL ‘« SECTION- | SECTION — TOWNSFP RANGE: M: '
SEscripTioN l N= SE | e | 3 Nf ' C?? E'@r Swdh
COUNTY fZ‘ @ . WATERSHED. WATER DIVISION DOW WATER CODE.
0 Yilanwo Wh.te (Guer 13
usGs: i ! 4
wes |75 Monkee Guleh, €0 N 39° Y7.223 ' GPS
usrs: ‘ W 10%° 26, 820 \.oco-dic"’_
SUPPLEMENTAL DATA
SAG TAPE SECTION SAME AS METER TYPE:
SISCraRGE SECTION. @ NO l ETERTYP quw
JETER NUMBER | ; \ DATE RATED. IV | I
stancara ’ Tawn  DC [cavmsen, sec | TAPE WEIGHT _ wsitoot | 1APE TENSION. __ IS ins
SHANNEL BED MATERIAL § NGE : 0 s:
| N;G‘A Ago L éw Cbe,e_, oNOTOGAAPHS TAKE@O NUMBER OF PHOTOGRAPHS: ~Z; ]
CHANNEL PROFILE DATA
STATION PR TCE ROD READING ® CEGEND
® lave » Stake LB Q.0 5 ! 2_
- ‘ Stake ®
(’XD Tape . Stane RB 0.0 S.11 ]
2 - Stauon @
B " . w—— o
D WS @ Tape LB/RB Q.0 b‘ﬁ‘(.{ / b .qb é < Photo :
- H
9 WS Uostream q , % /7 - /O , —7’
: A2

;D WS Downstream [O 3 O / 7 _71 O% V ‘¢ @ Q,Duecuon of Flow
037 /14,9 = 0.01369 O]

AQUATIC SAMPLING SUMMARY

STREAM ELECTROFISHED: YES/NO l DISTANCE ELECTROFISHED _____nt ‘ FISH CAUGHT YES/NO ' WATER CHEMISTRY SAMPLED. YES/NO
LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS {1.0-1.9. 2.0-2.9, ETC.]
SPECIES (FILL INI e l 2 l 3 ! s s ' s | 7 | 8 l 9 | w0 o iz !

i | i
AQUATIC INSECTS IN SﬁfREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME.

13 14

Sianemiy T’fnod.‘s(:"\. ~ Geta pmn, lacgls
N < v
COMMENTS

T swAa ARUTA5T  waran Sorad eS| WGy -

s v Q'
-3

B |
“aimoan AVPA N gred mon QLNOY_

\—r

IRM #ISF D 1-85



~

. BLKSUL2. WKy

RexSu LD, P
PROOF SHEET
Sruonnass
LOCATION INFORMATION INPUT DATA # DATA POINTS= 2%
FEATURE VERT WATER ‘TAPE TO

STREAM NAME: Black Sulphur Creek DIST DEPTH DEPTH VEL A Q WATER
XS LOCATION: 2.5 road miles us. from Equity Oil C
XS NUMBER: 1 S 0.00 0.10 0.00 0.00 0.00 0.00 0.00

2.50 0.50 0.00 0.00 0.00 0.00 0.00
DATE: 9/28/95 16 7.00 0.90 0.00 0.00 0.00 0.00 0.00
OBSERVERS: Carol Hollowed, Roy Smith, Paul Daggett 8.00 1.10 0.00 0.00 0.00 0.00 0.00

9.00 1.50 0.00 0.00 0.00 0.00 0.00
174 SEC: NE SE 10.40 1.80 0.00 0.00 0.00 0.00 0.00
SECTION: 13 W 10.50 1.80 0.00 0.00 0.00 0.00 0.00
TWP: 3s 11.00 1.85 0.10 0.00 0.05 0.00 1.82
RANGE: (AT 11.50 1.90 0.20 0.84 0.10 0.08 1.77
PM: 34} 12.00 1.95 0.20 0.90 0.10 0.09 1.82

12.50 2.00 0.30 0.77 0.15 0.12 1.77
COUNTY: Rio Blanco 13.00 2.00 0.25 0.71 0.13 0.09 1.82
WATERSHED: White River 13.50 2.00 0.30 0.56 0.15 0.08 1.77
DIVISION: 5 R 14.00 1.90 0.15 1.14 0.08 0.09 1.82
DOW CODE: 19213 14.50 2.05 0.30 2.20 0.15 0.33 1.82

15.00 2.00 0.30 2.25 0.15 0.3% 1.77
USGS MAP: Yankee Gulch 15.50 2.00 0.30 1.59 0.15 0.24 1.77
USFS MAP: 16.00 1.95 0.20 1.73 0.10 0.17 1.82

16.50 1.90 0.20 0.69 0.10 0.07 1.77
SUPPLEMENTAL DATA 17.00 1.90 0.15 0.00 0.07 0.00 1.82
s====ssS===ssss=s W 17.40 1.70 0.00 0.00 0.00 0.00 0.00

18.00 1.30 0.00 0.00 0.00 0.00 0.00
TAPE WT: 0.0106 16 19.00 0.%90 0.00 0.00 0.00 0.00 0.00
TENSION: 15 22.00 0.80 0.00 0.00 0.00 0.00 0.00

26.00 0.60 0.00 0.00 0.00 0.00 0.00
CHANNEL PROFILE DATA S 28.50 0.20 0.00 0.00 0.00 0.00 0.00
SLOPE: 0.01869 )

TOTALS 1.47 1.70

CHECKED BY:..evevveocanncacana DATE........



- COLORADO WATER CONSERVATION BOARD .
*  INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
* STOEAM CDOSS-CECTION AMn Frou Awaivels

LOCATION INFORMATION

STREAM NAME: Black Sulphur Creek
XS LOCATION: 2.5 road miles us. from Equity Oil Co. gate
XS NUMBER: 1 '
DATE: 9/28/95
OBSERVERS: Carol Hollowed, Roy Smith, Paul Daggett
1/4 SEC: NE SE
SECTION: 13
TWP: 3s
RANGE: 99 W
PM: 6th
COUNTY: Rio Blanco
WATERSHED : white River
DIVISION: 5
DOW CODE: 19213
USGS MAP: Yankee Gulch
USFS MAP:
SUPPLEMENTAL DATA wah NOTE *ww
Leave TAPE WT and TENSION

at defaults for data collected
TAPE WT: 0.0106 with a survey level and rod
TENSION: 15 ’

CHANNEL PROFILE DATA

SLOPE: 0.0186
INPUT DATA CHECKED BY: ......cccveeenonen ceenen ceeevennees .Y \ (S
ASSIGNED TO: eeevvnnnn. ceeeeeaens Gt e secnenaneannrenanes .7\ | SO



2.5 road miles us. from Equity Oil Co. gate

STREAM NAME:  Black Sulphur Creek
XS LOCATION:
XS NUMBER: 1
INPUT DATA # DATA POINTS= 26
FEATURE VERT WATER
DIST DEPTH DEPTH  VEL
s 0.00 06.10 0.00 0.00
2.50 0.50 0.00 0,00
G 7.00 0.90 0.00 '0.00
8.00 1.10 0.00 0.00
9.00 1.50 0.00 0.00
10.40 1.80 0.00 0.00
W 10.50 1.80 0.00 0.00
11.00 1.8 0.10 0.00
11,50 1.90 0.20 0.8
12.00 1.95 0.20 0.90
12.56 2.00 0.30 0.77
13.00 2.00 0.25 0.71
13.50 2.00 0.30 0.56
R 14.00 1.90 0.15 1.14
14.50 2.05 0.30 2.20
15.00 2.00 0.30 2.25
15.50 2.00 ©G.30 1.59
16.00 1.95 0.20 1.73
16.50 1.90 0.20 0.49
17.00 1.90 0.15 0.00
W 17.40 1.70 0.00 0.00
18.00 1.30 0.00 ©0.00
G 19.00 0.90 0.00 0.00
22.00 0.80 0.00 0.00
26.00 0.60 0.00 0.00
S 28.50 0.20 0.00 0.00
TOTALS ---==---=cc-cceccmnann

VALUES COMPUTED FROM

RAW FIELD DATA

WETTED WATER AREA Q XQ
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0X
0.00 0.00 0.00 0.00 0.0%
0.50 0.10 0.05 0.00 0.0X
0.50 0.20 0.10 0.08 5.0%
0.50 0.20 0.10 0.09 5.3%
0.50 0.30 0.15 0.12 6.8%
0.50 0.25 0.13  0.09 5.2%
0.50 0.30 0.15 0.08 5.0%
0.51 0.15 0.08 0.09 5.0%
0.52 0.30 0.15 0.33 19.5%
0.50 0.30 0.15 0.34 19.9%
0.50 0.30 0.15 0.2 14.1%
0.50 0.20. 0.10 0.17 10.2%
0.50 0.20 0.10 0.07 4.1%
0.50 0.15 0.07 0.00 0.0%
0.45 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0X
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.00 0.0X
0.00 0.00 0.00 0.00 0.0%
7.00 0.3 1.47 1.70 100.0%
(Max.)

Manning’s n

= 0.0621



STREAM NAME:
XS LOCATION:
XS NUMBER:

Black Sulphur
2.5 road miles

1

WATER LINE COMPARISON TABLE

Emm e ——n e ——

WATER MEAS COMP  AREA
LINE AREA AREA ERROR
1.57  1.47 3.33 126.9%
1.59 1.47 3.16 115.2%
1.61  1.47 2.99 103.6%
1.63  1.47 2.82 92.2%
1.65 1.47 2.66 80.9%
1.67  1.47  2.49  69.9%
1.69  1.47  2.33  59.0%
177 1.47 2.18  48.2%
173 147 2.02  37.6%
1.7  1.47  1.87 27.2%
177 147 1.2 17.0%
1.78  1.47  1.66  11.9%
1.79 1.47 157 6.9%
1.80  1.47 1.50  1.9%
1.81  1.47  1.42  -3.0%
1.82  1.47 1.35 -7.9%
1.83  1.47 1.28 -12.7%
1.8  1.47 1.2% -17.5%
1.85 1.47 1.16 -22.2%
1.86 1.47 1.07 -26.9%
1.87  1.47 1.00 -31.6%
1.89 1.47 0.87 -40.5%
1.91  1.47  0.75 -49.2%
1.93  1.47 0.62 -57.5%
1.95 1.47 0.51 -65.5%
1.97 1.47 0.39 -73.2%
1.99 1.47 0.30 -79.8%
2.01  1.47 0.21 -85.6%
2.03  1.47 0.14 -90.6%
2.05 1.47 0.08 -94.8%
2.07 1.47 0.03 -98.3%

WATERLINE AT ZERO
AREA ERROR =

1.801



STREAM NAME: Black Sulphur Creek
XS LOCATION: 2.5 road miles us. from Equity 0il Co. gate
XS NUMBER: 1

*GL* = lowest Grassline elevation corrected for sag

STAGING TABLE *WL* = Waterline corrected for variations in field meagured water surface elevations and sag
DIST TO TOP AVG. MAX . WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PER RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQ FT) (FT) %) CFT) (CFS)  (FT/SEC)
*GL*  0.96 11.95 0.79 1.16 9.42 12.38 100.0% 0.76 25.72 2.73
1.00 11.67 0.77 1.12 8.98 12.09 97.7% 0.74 24.10 2.68
1.05 11.30 0.74, 1.07 8.40 1.7 94.6% 0.72 22.06 2.62
1.10 10.93 0.72 1.02 7.85 11.32 91.5% 0.69 20:12 2.56
1.15 10.57 0.69 0.97 7.31 10.94 88.4% 0.67 18.29 2.50
1.20 10.30 6.66 0.92 6.79 10.66 86.1% 0.64 16.45 2.42
1.25 10.05 0.62 0.87 6.28 10.39 83.9% 0.60 14.70 2.34
1.30 9.81 0.59 0.82 5.78 10.12 81.8% 0.57 13.04 2.25
1.35 9.56 0.55 0.77 5.30 9.86 79.6% 0.54 1.47 2.16
1.40 9.35 0.52 0.72 4.8% 9.62 77.7% 0.50 9.98 2.07
1.45 9.15 0.48 0.67 4.36 9.39 75.9% 0.46 8.57 1.96
1.50 8.95 0.44 0.62 3.9 9.17 76.1% 0.43 7.26 1.85
1.55 8.75 0.40 0.57 3.47 8.95 72.3% 0.39 6.04 1.74
1.60 8.47 0.36 8.52 - 3.064 8.64 69.8% 0.35 4.95 1.63
1.65 8.16 0.32 0.47 2.62 8.32 67.2% 0.32 3.98 1.52
1.70 7.86° 0.28 0.42 2.22 7.99 64.6% 0.28 3.10 1.39
1.75 7.55 0.24 0.37 1.84 7.67 62.0% 0.24 2.32. 1.26
wWr  1.80 7.23 '0.20 0.32 1.47 7.33 59.2% 0.20 1,64 1.12

1.85 6.90 0.6 0.27 1.1 6.98 56.4% 0.16 1.07 0.96
1.90 6.30 0.12 0.22 0.78 6.36 51.4%° 0.12 0.64 0.81
1.95 5.71 0.08 0.17 0.48 5.76 46.5% 0.08 0.30 0.63
2.00 4.12 0.06 .12 0.24 4.16 33.4% 0.06 0.11 0.48
2.05 2.72 0.02 0.07 0.07 2.76 22.1% 0.02 0.02 0.27

2.10 0.27 0.01 0.02 0.00 0.27 2.2% 0.0t - 0.00 0.15



STREAM NAME:
XS LOCATION:
XS NUMBER: 1

Black Sulphur

SUMMARY SHEET

MEASURED FLOM (Qm)= 1.70 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 1.64 cfs
(am-Qc)/Qm * 100 = 3.1 %

FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 1.82 £t ===sTmZaCE sx====
CALCULATED WATERLINE (MLc)= 1.80 ft
(WLm-Wlc)/Wm * 100 = L. 0.9%
MAX MEASURED DEPTH (Dm)= 0.30 ft
MAX CALCULATED DEPTH (Dc)= 0.32 ft
(Om-Dc)/Dm * 100 -6.8 %
MEAN VELOCITY= 1.12 ft/sec
MANNING’S N= 0.062
SLOPE= 0.0186 ft/ft
4 * Qm = 0.7 cfs
2.5 * am= 4.2 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION BY: .0.cviiiicennnnrncncccanecenen eee AGENCY . . erinniennenernncnncnnnes

Creek

2.5 road miles us. from Equity Dil Co. gate

CWCB REVIEW BY: B R 3
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e e e i mre o L assise s ANV AL L

— 11975 Revision) L~ N
AR . \
rveyed by: __ Lowry, Bauman
CODE cot
de No. 19213 1 Region NW L
te o Scotember 2. 1976 2 Beaver dams o
ction No. o . 3 Number (count or estimate) o é
ream Name Rlack Sulphur 1 4 Estimated acreage 4
Primary Drainage Piceance S Thiysical stream damage (% of X
: section affected)
Major Drainawe \lhite River. 6 Bank degredation 20% b
jer terminus  F/SHERY Channelization :
w0:ation: su-8 7 __ Dredging S
7 Mine tailing encroachment :
Road encroachment N
, __.. Accessibility (miles) XX
T. South 8 Surfaced :
R. a8 Vest 9 Non-surfaced car 2 :
S. 16 ' 10 4 -wheel :
'idth 4 Feet 11 Established trail <
‘levation 6900 Feet 12 No established trail b :
"low (c.f.s.) .75 13 Boat only b
yH 14 No access S
hth 15 Lland Status and mileage N
10 _ 16 USFS €
‘DTA 17 BIM 2 €
‘onductivity 18 Municipal £
. 1f stream profile obtained 19 Div. of Wild. ) €
$Y terminus XXX Private, no public access 4 &
ocation: St-0 [ 20 frivate, open to public K
J State Land Roard €
o | | County o _ £
T 3 South 21 Virad s7all toasts, cnen z
R. %9 Mest 22 | Mixed small tracts, closed 7
_S. 26 23] Stocking X
idch 3 feet 24 Miles creel size T
levation 7000 Feet 25 Miles fingerling 7
low .7 (c.f.s.) 26 Yiles frv v_ X - 1967 7
H 27 riles not stocked 7
ath 28 Aquatic Vegetation X
o] 29 Filamentous algae (x one) XX
DTA 30 Absent 7
>nductivity 31 Rare X 7
if stream profile obtained 32 Common 7
tion Summary XXX Abundant 7
2ander factor ‘\ 33 Watercress XX
angth in Miles 2 34 X if present 7
idth in feet 35 Stream Size classification (X one) XX
ireage 36 Large river >100' 8
rserved flow 37 River 60-99' 8
if inundated by reservoir 38 Large stream 36-59' 8
.leage unsectioned 10 39 Medium 20-35" 8
1ties where section is located XXX Small 10-19' 8
unty Rio Blanco 40 Minor 4-9' A 8
Miles 7 3 41 Very small stream<4' 3
unty 42  Gradient (computer-use elevation & miles) XX
Miles 43 Percent per mile 0.6 8
mnty 44
Miles 45



Lshery Value (X one)
_ Hone
_ Poor
Below average
Average
. Above average X
__ Excellent
ishery Value - limiting factors

(SH SAMPLING
Lower or only station
Elevation
Describe or map station location

Sampling method Shock
Length - feet &1
Sampling adequate X

Sampling inadequate
X if snales collected
Estimated % of fish biomass
Rough fish
Game Fish 100%
Estimated % of rough fish biomass
Bullheads
Carp
Cottids
Dace
Minnows
Suckers
Sunfish

99
100
101
102
103
XXXX
104
105

-+ Oy

QSRR W

|
l
I
L

XXX

106
107
108
109
110
111
112

- vl

1R}
Upper Station
Llevation
Describe or map station location

Sampling method
Length - feet
Sampling adequate

Sampling inadequate

X if scales collected

_Estimated % of fish biomass

Pough fish
Game fish
Estimated % of rough fish biomass
Bullheads
Carp
Cottids
Dace
Minnows
Suckers -
Sunfish
Combined stations

Estimated % of fish biomass
Rough fish
Game Fish

Estimate 7 of rough fish biomass
Bullheads
Carp
Cottids
Dace
Minnows
Suckers
Sunfish

No. of game fish

6.0 per mile

CCEE-
XXXX

113
114

127}
1281
I XXXXa
P XXXX 1
{ 1291
130}
131
132
133
134
135
136
137
138

—
13
£
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Length-frequency distribution by one-inch size groups (1.0 - 1.9 etc.)

Speciés

Rainbow
Brown
Brook

Native [o©
Whitefish

Total

Rainbow
Brown
Brook
Native
Whitefish

Total

Rainbow
Brown
Brook
Native
Whitefish

Total

1 2 3 4 5 6|7|8]9] 10] 11 12 13 14 )15 20 Total
[ T | 1
LOWER STATION
1 2 b 5 ¢ b 3 2 2 ! 20
UPPER STATION
u Lo
l L |
N
I
I .
COMBINED STATIONS



POPULATION ESTIMATE

s s ¢ ol ve |
Marked| Fish l Marked PopulationINo. > 6.0 (For Stationm)
Pich LCaptureleeco\i::LylA Z B ‘

Exrimate lgeight > 6.0 (For Station)

Code
Resident game fish size rating 141
Resident gcame fish densiﬁy rating 142
Recommended flow from profile 143

Comments and Recommendations

l Code l
i139 |
|140 |



1041

Form

'72
Inventory

SB-97
Computer run

""Filed on'"

Percent Open to Public

('72 Inventory)

“ Quality of Water
Pool-riffle Ratio
Temperature of
Water
Clarity of Water
Fish Food Supply
Condition of Fish
Legal Access
Physical Access*
Aesthetic Value
Meanders Value
Improvement
Potential

\
Stocking Status
Population

A

Status

Blue book

Step A

Maximum Depth

Decreed Flow

Initial Month
Initial Day
Initial Year

Maximum Channel Width
Maximum Wetted Perimeter

»

-

'72-'73 FISHERIES INVENTORY /
1041 RELATED DATA

»

'72-'73 Inventory S -

, Stream Name -(B_.q.;r 1% S}\p\‘“r
Creek

— Ao Dot

(regularly, occasionally, rarely or never)

(normal, over-populated, under-populated)

MINIMUM STREAM FLOW DATA



LT BLAck soLFet oy (Pcie ™ 103

T2g RFSer .aue( //zyl/'flv 0”?&—»/&%)

Length-frequency distribution by one-inch size groups (1.0 - 1.9 ete.)

Species 1{2 314 s{6}7{8] 9 10l 11 12 13 14 315 Total

Lo 1 !
LOWER STATION

Rainbow l l
Brown | D
3roock |
Native 4 of
Wwhitefish

()

—r— ——— —— o o

Total

!

I

|

|

|

|
|

UPPER STATION

Rainbow
BErown
Brook
Native
Whitefish

Pl
I

—— ———— —

Total

|

|
|
!
I
l
l
|

COMB INED STATIONS

Rainbow
Brown l
Brook [
Native |
whitefish |

|
1
!
|

' ,
]
]
[
'
[}
1
]

Tortal
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MIYIOTRVARIARY

Drainage

‘Hunter Cr.

Fawn Cr.
Eureka Cr.

Yankee Gulch

canyon Cr.

Gulch

YELLOW CREEK

Dry Fork nnr
Piceance Cr.
Yellow Cr.

A iqg Duck Cr.

Left Fork
Stake Springs

Stake Springs

Corral Gulch

|

fxc Gulch

Water Gulch

Box Elder Gulch

(1) Maximum
Flow
nom‘.ml

.w

.m

.75

1.0
30.6

1.33

*1.25

.25

.25

1.1

chg e e

Relative
Stream
width
Hm:

b-.

H-

u-

1o’

m-

-1t

N-

Trout Mean

Species Dist. width

(2)

Brook R
Rainbow R 5'
Rainbow C 10"
None 2.5
None 4’
Cutthroat 20"
C
None 6'
None 6'
Cut- C
throat 15
Rainbow C
None 22"
Rainbow C
Brown R 15
None 6'
None 4"
None 7
None 10'
None 2'
None 4’
None 8’
None 5!

Dominent
Species-
Poa sp.

Willow

Poa sp.
Willow

Poa sp.
Willow
Box
Elder

Aspen

Aspen
Willow
Box
Elder
Golden
Rod
Poa s8p.
Bulrush

Poa sp.

Poa sp.

Bulrush
Poa sp.
Poa sp.
Aspen

Service-
berry

Poa sp.

Conditior

(3)

Poor

Fair+
Fair

Poor

Fair
Poor+
Poor+

Fair

Fair
Fair
Fair
Poor

Fair-
Fair-
Poor
Poor

Fair

Poor

Trend
(4)

Declin-
ing-

Stable
Stable

Stable-
Stable

Declin-
ing

Stable

Stable

Stable
Stable

Stable
Declin-
ing /
Declin-
ing

Stable-
Declin-
ing
Declin-
ing
Declin-
ing

Declin-
ing

>mumnm:n¢

Habitat

Sagebrush
Sagebrush
Service~
berry
Sagebrush
Service-
berry

Sagebrush
Sagebrush
Service-
berry

Sagebrush

Service-
berry
Sagebrush
Service-
berry

Sagebrush

Sagebrush
Sagebrush
Sagebrush
Sagebrush
Sagebrush

Service-
berry

Sagebrush
Sagebrush
:Sagebrush
Service-

berry
Aspen

Blue Spruce
Sagebrush

Improvements
Recommended

Recreation

Spring Improvement

Spring Improvement

Stream Fishery
Waterfowl

Water Fowl

Spring Improvement
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TABLE 3 X RECOMMENDED WATER FLOWS “ « mmw

PICEANCE CREEK

PARACHUTE CREEK

ROAN CREEK

Stream Location Required C.F.S. Degradation Level Flow Measured Comments
. (1) C.F.S. (2) (3)
2S 97W Sec.20 SW 10.0 6.0 10.04 High irrigation us
g% 3S 99W Sec.26 NEl/« 1.0 .5 .66
Stewart’ 35 96W Sec. 9 NW 1.5 5 1.53
Yellow Cr. 2N 98W Sec.l1l5 NW 2.5 1.3 1.33 No fishery
Willow cr. 28 97W Sec.35 NE 4.0 1.6 : 4.06
. v Low flows in
Piceanca Cr. 1IN 97W Sec.ll SE 18.0 6.0 : 30.60 summer dué to
) high irrigation us
Fawn Cr. 2S 97W Sec.20 SW 3.5 2.0 3.44
Northwater 58 95W Sec.l2 SwWl/¢ 2.0 1.0 l1.81
zonnrt%non 55 94W Sec.18 SE1l/¢ w.o 1.0 1.35
E. Middle 55 95W Sec.l2 SWl/¢ 3.0 1.5 2.43
Fork
Trappers Cr. 56 95W Sec.l1l2 SWl/¢ 1.0 .8 .29
E. Parachute 6S 95W Sec. 4 NE 3.0 1.8 2,39
E. Parchute 58 94W Sec.33 SW 3.0 1.5 1.33
Brush Creek 55 99W Sec. 6 SE 1.5 .9 .88
Brush Creek  5S 99W Sec. 6 NW - 1.0 .37 No fishery
Brush Creek 55 99W Sec. 7 SE 1.5 .5 .48
Brush onmwx 55 99W Sec.12 NW 1.0 .5 .41
Clear cr. 5S 99W Sec.12 SE 2.5 2.0 1.34



. Table 4,
Consarvation Board.
i Upper Point
. V "=
ort
“r » 2 8 58
o R
o be ) g 8 @ SO0
= /5] 1 &) ~ &5 v gwn
5 East Fork Garfield OUW 55 26 W4
Parachute Cr, :
5 Northwate:r Cr. Garfield 94W 58S 16 w3
5 Trappers. Cr Garfield Q4W 53 7 NE}
5 East Middle Fork Garfield 95W 5S 12 SwWi
Parachute Cr. (Confluence
Trappers and
} Northwater)
6 BlackzSuldur: Rio Blanco 99W 4S' 16 SWi
6 Canyon Cr.

Rio Blanco 99W 3S 34 swi

Lower Point

Township
Section
Quarter
Section

Range

c.f.S..

- 95W 6S 4 NW% 3.0

(East Fork Falls)

95W 55 12 Swi
(Confluence with
Trappers Cr. )

95W 55 12 sSwi
(Confluence with
Northwater Cr.)

95W 55 16 NE%
(East Middle Fork
Falls)

99W 3S 26 NE4
(Confluence with
Canyon Cr.,) |

99W 3S 26 NE}
(Confluence with
Black Sulfur CR.)

N.O

3.0

1.0

1.0

@ Apprx. length
o (miles)

=
o

2.5

2.5

6.0

2.5

Minimum stream flow filing recommendation to be submitted to Colorado Water

™ 7]
i ¥
5 :
o ]
Py (o3
Brown,
Cutthroat Potential
,wswmod
Endangered | from
Colo. River\oil
Cutthroat shale
develop-
Endangered ment
Colo. River!'
Cutthroat
Cutthroat
Rainbow, Beaver ponds
Cutthroat ’
Cutthroat Beaver ponds



Project Number - 2

Project Category - Stream Fishery

Primary Drainage - Black Sulphur Creek

Legal Description - T. 35., R. 55 W., Secrion 24

Land Status - Bureau of Land Management

Photo Numbers - Roll 6, Print 14

Quadrangle - Yankee Gulch

Access - A good dirt road exists, but there is a locked gate on
private land at the junction of Black Sulphur Creek and
Swizer Gulch. The gate is approximately one mile below

- public land.

Present Site Descriﬁtion:

This section contains many newly constructed beaver dams. The
stream banks are ten feet high in places and eroded. Access to
the stream is difficult due to the adjacent hébitat composed of sage-
brush and greaséwood,'at times over six feet high and very dense.
Willows are dense in the stream bottom. Fish were not observed in
the ponds although fish were present two miles upstream and four
miles downstream from the ponds.

Recommendations:

Stocking of trout into the ponds could create a good stream
fishery. Additional bank and stream covér wouia'%e beneficig} and
could be provided by planting willows and placing logs or large

rocks in the ponds.\ Public access would have to be obtained from the

0il company controlling the access to the area.



- .
Project Number - 10

Project Category - Waterfowl

Primary Drainage - Black Sulphur Creek

Legal Description - T. 4S., R. 99W, Section 16

Land Status - Private land with Division of Wildlife e;seﬁent
Photo Numbers - N/A

Quadrangle - Razorback Ridge

Access - Four-wheel drive road from Figure Four Springs;

Present Site Description:

The stream contains several inactive beaver dams ﬁhich are
silting-in but are still used by waterfowl. The water flow is
less than one-fourth c.f.s. The habitat along the stream is de-
clining due to cattle overgrazing and trampling of stream banks.
Sagebrush and aspen stands make up the adjacent habitat on the
moderately steep sidehills.

Recommendations:

To create a better waterfowl habitat the ponds should be
fenced off from cattle use. Water troughs for livestock could be
provided below the poinds. A better marsh above tﬁe existing ponds
could be created by building two check dams to spread out the water.

g -

Cover plantings would be beneficial.



STOCKING AHD_T“'H SAMPLING DATA (* =

'STREAM ,CODE
STOCKING '
STOCK 79-83 YRS
STOCKYRS N Ny Y N

——  — o——— S——— —

SPECIES-SIZE STOCKED:

19213 -

FISH SAPLING__ _ _ g3

SAMPLE DATE: C T ; c2 ; T4

METHODS: ELEC

SPECIES #TAKEN AVG.LENGTH RANGE AVG.WT RANGE 2ZTOTAL

(cm) (cm) (g) (g) CATCH
1. @S 27 g4 zemt e
2. CAN 2] 224 w-2 To.&
3. '
4.
5.
6. )
7.
8.
9.
10.
11.
12. -
13.
14.

15.




Y SO S Page ___ or
CDOW STREAM SURVEY (1991 REVISION)
LEVEL 2: FIELD SURVEY SUMMARY

streaM: Wlack Su{.akur-avbs;cn WATER -CODE: /92! 3 CcDOW REGION: Nw
VEYORS: 4. Swnith. L, Gelmonde _DATE OF SURVEY: -G ~O¥
VEY LOCATION: T_ﬂ_ RAQFW s_ZS5 _ ELEVATION: . STATION #:

. UTM ZONE: 12 v X 79 % U Y HH4odY o0
LOCATION DESCRIPTION: - O Brivade -~ BirM ‘bawnnm:

STREAM FLOW PROFILE (Y or N): VY IF YES-DATE AND TYPE

HABITAT EVALUATION (Y .or Ny:- A/ IF YES-DATE AND TYPE S

YATER CHEMISTRY ANAI.YS’S (Y or N): KL o IF YES-ATTACH SEP&RATE ANALYSIS SHEET

FISH PRESENT (Y or N): __‘I_ POP. EST. METHOD: STATION LENGTH: /D (FEET)
AVG. WIDTH: S (FEET) TOTAL STATION AREA: O, O17  (ACRES)
FLOW (CFS) AT TIME OF stRvEY: O, 1S cd% METHOD: vIstJ esHwr
LIMITING FACTORS TO FISHERY: ~ 47, 10,71 ¢

COMMENTS : d

- 'LENGTH FREOUENCY RECORD (CM)

34 .36 33 40 2 44 46 ]

Ham _cR.sI»L e;oaaed dam} uie @ mﬁu,laﬂmn, e»“v‘tmcb/e

L 0.2 4§ 8 10 2] 16 182w zz_"- . zs'l 28 30 32|34 | _ % | a ‘50
ém L R N 2N R R TN U O I I IR St EOE S A B P T AU SURAE TS SR O R B
© 2 4 € 8 16742 14)16 137720 2= s 25 3 30 32 34|36 3% 40 &2 4 46 45| 50 |UP
a I | - S
. CRNy SR b * I |
: I I | I Lo
I || I 1 I [
| A | I [ IR -
| S A I . | [ I
I R I U T I b I Lo
U N (Rt A S BN R O B I
I I I E B | I I ]
I } I I b I b
-~ SUMMARY INFORMATION
NO. FISH AVG. LENGTH AVG. WEIGHT | %TOTAL | BIOMASS | DENSITY
SPECIES | CAUGHT - LENGTH | RANGE “|  WEIGHT | RANGE CATCH b/Acre No.JAcre Coni. L.
(CVD [(o,%)) (Grams) (Gaams)
) : f I | I |
CNy|l R b | 14~ IB: -1 : 30’72: IOO%: h & L & 1 4

I
I
I
I
I
I
I
I
I
I

I
I
|
[
|
I
I
I

I I I
I I I
| I I
| | |
I } I
I | |
I I I
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Stream Name i au\

Gear S-@ 5Mwb‘éﬂg\.

Code 1 enatt Weight -.
ceiX 4.5 30

te x 1z

Total
Length

Species -
Code

\%.2

COLORADODIVISION OF WILBLIFE

. .CDOW

Page__ of _

Length-Weight Data'File

nr. _.I‘-J; ’q qg;_-p;/O‘/
Eﬂ'on ’ZO‘O SmionlNo. —
: |
? l
: !
!
: |
v
5 !
- |
- A
- " __. .
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: |
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~No
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1
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. - T 'L
- FIELD DATA  © ¢

FOR
INSTREAM FLOW DETERMINATIONS

COLORADO WATER
CONSERVATION BOARD LOCATION IN FORMATION

I STREAM NAME:
|

l CROSS-SECTION NO.:

Rlock Sk & o | B
c:‘.c::s-f,a 7 iON Luuuun U.Akm\ 85107 2os ZA& 12 . 7/8476 %70@

k)‘
DATE: 7,/26/5 I OBSERVERS: N\ e /D
4 SECTIO| SECTION: * TOWNSHIP: RANGE: M
GESCRIPTION | * SECTION: | | N/S l E/W r '
COUNTY: WATERSHED: WATER DIVISION: DOW WATER CODE:
Rio Blace Whibe b |
e 1" e 12 B YY0LT06 Clov. 0%70" ASL
|usrs: . . ’ .
- SUPPLEMENTAL DATA
T - .
METER '_!_QMBER_ T ) "loATE PATED: : ’ 6lcu'tﬁs/ss’m: o (ﬁ_-’«:' ITAPE wsncm uw%ot | TaeE lr':/u!:lo Uy
CHANNEL BED MATERIAL SIZE RANGE:--_%' e T 0 INUMBEROF PHOTOGRAPHS .
Rl | PHOTOGRAPHS Takey! YESING 3
CHANNEL PROFILE DATA..
STATION |  fRouTape M  RoDREAONG @y @ . LEGEND:
Tape @ Stake LB ) 0.0 S UWCA K6 Stak ®
’ take
Tae@StakeRS 00 . surveyed

TO-AMXW®M
TAPE

! - “sution (1)
‘WS @ Tape LB/RB 00 .Yl /é-L/(O _@-—’ ' 'é,-_“/? o | _ pnoto @-;
WS Upstream 10 5.9

@ WS Downstream. o so . 4‘77 _ L | ' 8 'Divection..ot Flow
e | 0,87/00 - = 0.000 : &) S=

AQUATIC SAMPLING SUMMARY

PO ®®

+ ———

STREAM ELECTROFISHED: VES(NO) l DISTANCE ELECTROFISHED:

ft FISH CAUGHT: YES/NO ' WATER CHEMISTRY SAMPLED@O s

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS {1.0-1.8,2.0-2.9, ETC.)
- SPECIES (FILL IN} 1 2 3 4 5 6 7

seepreVidows sunsey
v . 7

8 9 10 1! 12 13 14 15 >15 TOTAL

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

COMMENTS
PH-£. 5T —g
- = TANE :
. TEme 22 s ¥ #oes e ]
_ L) 63 307 7o’ Eo Y% I

FQRM #ISF FD 1-85



STREAM NAME:

- BLAcY

IEGINNING OF MEASUREMENT |

Distance
From
Initial
Point

)

2
o
3
U

Stake (S)
Grassline (G)
Waterline (W)
Rock (R}

8 \8
Y0
' 5-O
é/¢8¢ £.8%
- 2.0
2.0
w 20°
7.3 -
: 7.6
/-
X
70K
AR
27X’
YA
. ."/'2,'0 ’
3
42. 4
L7 4
/32
2
AR
1./
/4 4
/9
A0
/rz
VA AA
/19
VI
7
/0 B
/78"
135
Vi i
20.0
2/0
230

,,Or_/.wf

26 -

(0.0 AT STAKE)

Wwidth
(t)

EDGE OF WATER LOOKING DOWNSTREAM. LEFT / RIGHT Gage Reading:
19/ water Depth Revolutions.
°§E§§:“ Wi@:/é %{. i
VAR t (sec)
4,03
</ .i:/
9. 73
.77
& 3¢
5-90
AR
AR & & 70
&2 O 01 = o
653 )10 - v
- 6.59 O3 S
Yoy RIEE /&
lél OO0 s/
A~ B eI % - 3F
7.00 (. <2
703 OS5l - 50
cce . 0:20 . il
& 93 Q-H8. {/Z
7ol . C.E5. 36
¢.70 & dY v %
£B846 L Y0 59
cry  GL3le é/
6 39 PR ' 60
&.7Y9 2 Y% 70
Zoo O SH 72
& 5% i 5 s F
&5z - 0.5 62
£67F . 4. Yi 28
&E/ 0.2y < F
L2707 357
£ 49  JiFE /é
&) O /
¢ 45 FO 2 9
L 9> .0l 74
£-456 A &
il
5. 39
.07
<. 3
bl

LW -

 DISCHARGE/CROSS SECTION NOTES

CROSS-SECTION NO -

SukFufl. ¢ rPEEK

SR Lgern g

l CALCULATIONS PERFORMED BY:

" VANIEER ,

" Point

03)  G1 L&

DATE:

LR /28 JorT

/

SHEET ___

ft , TIME

" Velocity (ft/sec)

At Mean n

: L3
Vertica¥

l Area

| cALCULATIONS CHECKED BY:

153 QBF

Discharge
. {cfs).

|
!
|



Data Input & Proofing

GL=1 FEATURE

STREAM NAME: |Black Sulphur Creek LB
XS LOCATION: |Zone 12 718476 4406706

XS NUMBER: |1
DATE: {7/26/05

NRQcpvIE Do
fsodudad o it wt

1/4 SEC:
SECTION:
TWP:
RANGE:
PM:

COUNTY: |Rio Blanco
WATERSHED: |White River
DIVISION: 16
DOW CODE:
USGS MAP: |
USFS MAP: |

TAPE WT: |0.0106
TENSION: 199999

SLOPE: |

ASSIGNED TO: c.covieirniierinieniieeei e

. jiN. Digienicn, Dagget | 1 GULBF

| Level and Rod Survey |w
- lbs / ft
Ibs

0.0087]ft / #t

1 GURBF

0.00
2.00
4.00
g.0n
6.00
7.00
8.00
9.00
9.30
9.60
9.90
10.20
10.50
10.80
11.10
11.40
11.70
12.00
12.30
12.60
12.90
13.20
13.50
13.80
14.10
14.40
14.70
15.00
15.30
15.60
15.90
16.20
16.50
16.80
17.00
17.50

18.50 -

20.00
21.00

VERT WATER
DIST DEPTH DEPTH
Total Data Polnts = 39

4.03
4.51
4.93

£ N2

5.38
5.90
6.40
6.46
6.53
6.53
6.59
6.60
6.66
6.68
7.00
7.03
6.66
6.88
7.01
6.90
6.86
6.84
6.85
6.94
7.00
6.98
6.97
6.87
6.81
6.85
6.64
6.61
6.48
6.42
6.46
6.17
5.38
5.05
4.71

0.00
0.09
0.08
0.13
0.14
0.20
0.22
0.54
0.57
0.20
0.42

+0.55

0.44
0.40
0.36
0.37
0.48
0.54
0.52
0.51
0.41
0.35
0.39
0.18
0.15
0.02
0.01
0.00

VEL

0.00
0.00
0.00
0.15
0.39
0.75
0.99
0.99
1.23
0.99
0.99
0.99
1.23
1.23
1.47
1.47
1.75
1.80
1.40
1.47
0.99
1.23
0.90
0.39
0.00
0.00
0.00
0.00

| Totals|

A

0.00
0.00
0.00

A AN
V.

0.00
0.00
0.00
0.00
0.03
0.03
0.04
0.04
0.06
0.07
0.16
0.17
0.06
0.13
0.17
0.13
0.12
0.11
0.11
0.14
0.16
0.16
0.15
0.12
0.1
0.12
0.05
0.05
0.01
0.00
0.00
0.00
0.00
0.00
0.00

2.48j

Q

0.00
0.00
0.00

[VAV,V)
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.05
0.07
0.16
0.21
0.06
0.12
0.16
0.16
0.15
0.16
0.16
0.25
0.29
0.22
0.22
0.12
0.13
0.1
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00°

2.85}

Tape to
Water

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.44
6.44
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.48
6.48
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.46
6.41
0.00
0.00
0.00
0.00
0.00



COLORADO WATER CONSERVATION BOARD

INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM
STREAM CROSCS-CECTION AND FLOW ANALYSIS

LOCATION INFORMATION

STREAM NAME: Black Sulphur Creek
XS LOCATION: Zone 12 718476 4406706
XS NUMBER: 1
DATE: 26-Jul-05
OBSERVERS: N. Dieterich, Dagget
1/4 SEC: 0
SECTION: 0
TWP: 0
RANGE: 0
PM: 0
COUNTY: Rio Blanco
WATERSHED: White River
DIVISION: 6
DOW CODE: 0
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 DATA

SLOPE: 0.0087

INPUT DATA CHECKED BY: ......cccoceviinnircnieencns DATE.....cocivvinene

ASSIGNED TO: ..ocoviiiieeiiveininiicicescirecenienenene . DATE e



1

1

STREAM NAME:

Black Sulphur Creek

XS LOCATION: Zone 12 718476 4406706
XS NUMBER: 1
# DATAPOINTS= 2 VALUES COMFUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q
DIST DEPTH DEPTH VEL PERIM. DEPTH {Am) (Qm)
LB 0.00 4.03 0.00 0.00 0.00
2.00 4.51 0.00 0.00 0.00
4.00 4.93 0.00 0.00 0.00
5.00 5.23 0.00 0.00 0.00
GULBF 6.00 5.38 0.00 0.00 0.00
7.00 5.90 0.00 0.00 0.00
8.00 6.40 0.00 0.00 0.00
W 9.00 6.46 0.00 0.00 0.00 0.00 0.00
9.30 6.53 0.09 0.00 0.31 0.09 0.03 0.00
9.60 6.53 0.09 0.00 0.30 0.09 0.03 0.00
9.80 6.59 0.13 0.15 0.31 0.13 0.04 0.01
10.20 6.60 0.14 0.39 0.30 0.14 0.04 0.02
10.50 6.66 0.20 0.75 0.31 0.20 0.06 0.05
10.80 6.68 0.22 0.99 0.30 0.22 0.07 0.07
11.10 7.00 0.54 0.99 0.44 0.54 0.16 0.16
11.40 7.03 0.57 1.23 0.30 0.57 0.17 o021
11.70 6.66 0.20 0.99 0.48 0.20 0.06 0.06
12.00 6.88 0.42 0.99 0.37 0.42 0.13 0.12
12.30 7.01 0.55 0.98 0.33 0.55 017 0.16
12.60 6.90 0.44 1.23 0.32 0.44 0.13 0.16
12.90 6.86 0.40 1.23 0.30 0.40 0.12 0.15
13.20 6.84 0.36 1.47 0.30 0.36 0.1 0.16
13.50 6.85 0.37 1.47 0.30 0.37 0.11 0.16
13.80 6.94 0.48 1.75 0.31 0.48 0.14 0.25
14,10 7.00 0.54 1.80 0.31 0.54 0.16 0.29
14.40 6.98 0.52 1.40 0.30 0.52 0.16 0.22
14.70 6.97 0.51 1.47 0.30 0.51 0.15 0.22
15.00 6.87 0.41 0.99 0.32 0.41 0.12 0.12
15.30 6.81 0.35 1.23 0.31 0.35 0.1 0.13
15.60 6.85 0.39 0.90 0.30 0.39 0.12 0.1
15.90 6.64 0.18 0.39 0.37 0.18 0.05 0.02
16.20 6.61 0.158 0.00 0.30 0.15 0.05 0.00
16.50 6.48 0.02 0.00 0.33 0.02 0.01 0.00
16.80 6.42 0.01 0.00 0.31 0.01 0.00 0.00
w 17.00 6.46 0.00 0.00 0.20 0.00 0.00
17.50 6.17 0.00 0.00 0.00
GURBF 18.50 5.38 0.00 0.00 0.00
20.00 5.05 0.00 0.00 0.00
21.00 4.71 0.00 0.00 0.00
TOTALS --emenmcemenncmeennncs 8.61 0.57 2.48 2.85
(Max.)
Manning's n = 0.0528
Hydraulic Radius= 0.288490683

% Q
CELL

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.6%
1.6%
2.3%
5.6%
7.4%
21%
4.4%
5.7%
S5.7%
5.2%
5.6%
5.7%
8.8%
10.2%
7.7%
7.9%
4.3%
4.5%
3.7%
0.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

100.0%



STREAM NAME: Black Sulphur Creek
XS LOCATION: Zone 12 718476 4406706
XS NUMBER: 1

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
2.48 2.48 -0.2%

6.21 2.48 4.78 92.5%
6.23 2.48 4.59 84.6%
6.25 2.48 4.39 76.8%
6.27 2.48 4.20 69.1%
6.29 2.48 4.01 61.4%
6.31 2.48 3.82 53.8%
6.33 2.48 3.63 46.2%
6.35 2.48 3.44 38.7%
6.37 2.48 3.26 31.2%
6.39 2.48 3.08 23.8%
6.41 2.48 2.89 16.5%
6.42 2.48 2.81 13.0%
6.43 2.48 2.72 9.5%
6.44 2.48 2.64 6.2%
6.45 2.48 2.56 2.9%
6.46 2.48 2.48 -0.2%
6.47 2.48 2.40 -3.2%
6.48 2.48 2.33 -6.2%
6.49 2.48 2.26 -9.2%
6.50 2.48 2.18 -12.1%
6.51 2.48 2.11 -156.1%
6.53 2.48 1.97 -20.8%
6.55 2.48 1.83 -26.2%
6.57 2.48 1.70 -31.5%
6.59 2.48 1.57 -36.7%
6.61 2.48 1.45 -41.6%
6.63 2.48 1.33 -46.3%
6.65 2.48 1.22 -50.7%
6.67 2.48 1.12 -565.0%
6.69 2.48 1.02 -59.1%
6.71 2.48 0.92 -63.0%

WATERLINE AT ZERO

AREA ERROR = 6.458



STREAM NAME. Black Sulphur Creek
XS LOCATION: Zone 12 718476 4406706
XS NUMBER: 1 Constant Manning's n

~GL" = IOWeS! (arassiine eievaton correctea ior sag

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

DIST 7O TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS)  (FT/SEC)
*GL* 5.38 12.50 1.12 1.65 14.05 13.71 100 0% 1.03 37.54 2.67
546 12.25 1.07 1.57 13.07 13 41 97.8% 0.97 3376 2.58
5.51 12.09 1.03 1.52 12 46 1322 96.4% 0.94 31.48 2.53
5.56 1193 0.99 1.47 11.86 13.03 95.1% 0.91 29.27 2.47
5.61 11.77 0.96 1.42 11.27 12 84 93.7% 0.88 27.14 2.41
5.66 11.61 0.92 1.37 10.69 12.65 92.3% 0.84 25.08 2.35
571 11.45 088 1.32 10.11 12.46 90.9% 0.81 23.10 2.28
5.76 11.29 0.85 1.27 954 12.27 89.5% 0.78 21.19 222
5.81 1113 0.81 1.22 8.98 12.08 88.2% 0.74 19.35 2.16
5.86 10.97 0.77 1.17 8.43 11.90 86 8% 0.71 17.59 2.09
5.91 10.81 0.73 1.12 7.88 11.71 85.4% 0.67 15.91 2.02
5.96 10.65 0.69 1.07 7.35 11.51 84.0% 0.64 14.30 1.95
6.01 10.48 0.65 1.02 6.82 11.32 82.6% 0.60 12.77 1.87
6.06 10.32 0.61 0.97 6.30 11.13 81.2% 0.57 11.32 1.80
6.11 10.16 0.57 0.92 5.79 10.94 79.8% 0.53 9.94 1.72
6.16 9.99 0.53 0.87 5.28 10.74 78.4% 0.49 8.64 1.64
6.21 9.81 0.49 0.82 4.79 10.54 76.9% 0.45 7.43 1.55
6.26 9.63 0.45 0.77 4.30 10.32 75.3% 0.42 6.30 1.47
6.31 9.44 0.41 0.72 3.82 10.11 73.8% 0.38 5.25 1.37
636 9.25 036 0.67 3.36 9.90 72.2% 0.34 4.29 1.28
6.41 8.93 0.32 0.62 2.90 9.55 69.7% 0.30 3.44 1.19
‘WL 6.46 7.61 0.33 0.57 248 8.21 59.9% 0.30 2.94 1.18
6.51 7.22 0.29 0.52 2.11 7.81 57.0% 0.27 2.32 1.10
6.56 6.57 0.27 0.47 1.77 7.14 52.1% 0.25 1.83 1.04
6.61 5.96 0.24 0.42 1.45 6.52 47.5% 0.22 1.41 0.97
6.66 5.38 0.22 0.37 1.17 5.93 43.2% 0.20 1.05 0.89
6.71 487 0.19 0.32 0.92 534 39.0% 0.17 0.75 0.81
6.76 4.64 0.15 0.27 0.68 5.04 36.7% 014 047 0.69
6.81 442 0.10 0.22 046 474 34 6% a.10 0.25 0.55
6.86 3.02 0.09 0.17 0.26 3.26 23.8% 0.08 0.13 0.49
6.91 217 0.06 0.12 0.14 2.33 17.0% 0.06 0.05 0.40
696 1.48 003 0.07 0.04 1.56 11 4% 0.03 0.01 0.24

7.01 0.22 0.01 0.02 000 023 1.7% 0.01 0.00 0.12



STREAM NAME: Black Suiphur Creek

XS LOCATION: Zone 12 718476 4406706
XS NUMBER. 1

SUMMARY SHEET
MEASURED FLOW (Qm)= 2.85 cfs RECOMMENDED INSTREAM FLOW.
CALCULATED FLOW (Qc)= 294 cfs
(Qm-Qc)’Qm * 100 = 32 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 646 ft sosssss=msms —
CALCULATED WATERLINE (WLc)= 646 f
(WLmM-WLc)WLm = 100 = 00 %
MAX MEASURED DEPTH (Dm)= 0.57 ft
MAX CALCULATED DEPTH (Dc)= 057 # ‘
(Dm-Dc)/Dm * 100 01 %
MEAN VELOCITY= 1.18 tt/sec
MANNING'S N= 0.053
SLOPE= 0.0087 ft/ft
4°Qm= 1.1 cfs
2.5°Qm= 7.1 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATIONBY: ........ .. i i e el AGENCY L WDATE

CWOEB REVIEW BY. it it it oo e oottt s e e een e e oot et ens beeeeies sess ee e+ aeabees DATE ... e
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' Surface Water data for Colorado: Monthly Streamflow Statistics hllp://nwis.walerdalu.usgs.gov/co/nwis/monlhly/?sue_no=09306]75&agency_cd=USGS

USGS 09306175 BLACK SULPHUR CREEK NEAR RIO BLANCO, CO.

| availabie data fortissite L

Rio Blanco County, Colorado | Output formats !
Hydrologic Unit Code 14050006 |
Latitude 39°52'17", Longitude 108°17'13" NAD27 |HTML table of all data
Drainage area 103.00 square miles ITab separated data

Gage datum 6 130 00 feet above sea level NGVD29 |Rese|ect outout format |,

YEAR H Monthly mean streamflow, in ft3/s ‘

o _______I(Jan | Feb , Mdl‘ (Apr l’ May || Jun rJul rAug H Sep rOct |fNov [ Dec |

. 1975 | 7311F8 19I( 863'| 6.88] 550|F148 113![ 9.29] 809[ 9.65 9.29 916
1976 [ 7.95] 8.54] 7.83] 601 7.72[ 8.52[ 7.5 8.95] 5.87 6.63] 8.65] 7.00

1977 |[ 628] 7.18 6.92[ 394 3.14] 1.55] 251] 3.70] 3.35] 3.56| 3.87] 3.70

s [ 296] 352 423[ 313 Lse| 138] 135] 126] 82[ 3.43[ 5.69] 520
1979 [ 496] 6.20] 657] 535 207 20.2{ 9.64] 124 5.28] 4.39]| 6.56] 549

1980 [ 625] 847 6.52[ 551 34.4] 197 9.46] 433] 5.12] 9.27 6.55] 431

1981 608 539 s503[ 433 1.81[ 1.73] 3.19] 1.55| 1.58] 3.98] 5.09] 481,

1982 [ 4.09] 555] 529 485 283| 4.33] 4.27] e.88] 9.20] 831 6.52| 447,

1983 || 424(5 29| 7.44] 8.98| 88.6] 614Doo'| 227 119,

Mean of ; | | | | f i l l -:

monthly | 5.57 6.48! 6.50| 5.54 18.5} 14.8 7.69 7.90, 5.69§ 6.15| 6.53| 5.52,

Sstreamtiows |4 L
Q.uest.ion.s about date “ Co-lor.a.d.o.NWISW-eb‘ Data Inciuiries - | ED
Feedback on this website Colorado NWISWeb Maintainer Explanation of terms

Surface Water data for Colorado: Monthly Streamflow Statistics
http://waterdata.usgs.gov/co/nwis/monthly?
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