Stream: Cucharas River

Executive Summary

Water Division: 2
Water District: 16
CDOW#: 29606

Segment: Headwaters to State Highway 12

Upper Terminus: Headwaters
Latitude: 37° 17’ 47.2”N Longitude: 105° 09° 27.7"W
UTM North: 4127771 UTM East: 130486024

Lower Terminus: State Highway 12
Latitude: 37° 19’ 54.4”N Longitude: 105° 05’ 48.5"W
UTM North: UTM East:

Counties: Huerfano

Length: 5.3 miles

USGS Quad(s): Trinchera Peak, Cucharas Pass

ISF Appropriation: 3.0 cfs (04/15 — 05/14)
4.9 cfs (05/15 — 06/30)
2.5 cfs (07/01 — 08/14)
1.6 cfs (08/15 - 09/15)
1.2 cfs (09/16 — 04/14)
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The information contained in this report and the associated instream flow file folder forms the
basis for the instream flow recommendation to be considered by the Colorado Water
Conservation Board (Board). It is the Colorado Division of Wildlife (CDOW) staff’s opinion
that the information contained in this report is sufficient for the Board’s staff to begin the
investigations required to support the findings required in Rule 5(i) of the Instream Flow Rules.

The State of Colorado’s Instream Flow Program (ISFP) 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 Board 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 ISFP, the
statute directs the Board to request instream flow recommendations from other state and federal
agencies. The CDOW is recommending this segment of the Cucharas River to the Board for
inclusion into the ISFP. The Cucharas River should be considered for inclusion into the ISFP
because it has a natural environment that can be preserved to a reasonable degree with an
instream flow water right.

The CDOW is forwarding this stream flow recommendation to the Board to meet Colorado’s
policy “... that the wildlife and their environment are to be protected, preserved, enhanced, and


jmb
Note
Revised lower terminus per DOW


managed for the use, benefit, and enjoyment of the people of this state and its visitors ... and
that, to carry out such program and policy, there shall be a continuous operation of planning,
acquisition, and development of wildlife habitats and facilities for wildlife-related opportunities”
(See §33-1-101 (1) C.R.S.). The CDOW Strategic Plan states “[h]ealthy aquatic environments
are essential to maintain healthy and viable fisheries, and critical for self-sustaining populations.
The [CDOW] desires to protect and enhance the quality and quantity of aquatic habitats.”

The Cucharas River is approximately 70 miles long. It begins on the northeast side of Trinchera
Peak at an elevation of approximately 12,000 feet and terminates at the confluence with
Huerfano Creek at an elevation of approximately 5,100 feet. Of the 5.3 mile segment addressed
by this report, approximately 95% of the segment, or 5.3 miles, is located on public lands. The
Cucharas River is located within Huerfano County. The Cucharas River generally flows in a
northeasterly direction.

The subject of this report is a segment of the Cucharas River beginning at its headwaters and
extending downstream to State Highway 12. The proposed segment is located southwest of the
Town of Cuchara. The recommendation for this segment is discussed below.

Instream Flow Recommendation(s)

The CDOW is recommending 4.90 cfs, summer, and 1.60 cfs, winter, based on their data
collection efforts. This recommendation is based on the physical and biological data collected to
date and does not incorporate any water availability constraints.

e 4.90 cubic feet per second is recommended is required to maintain the three principal
hydraulic criteria of average depth, average velocity and percent wetted perimeter;

e 1.60 cubic feet per second is required to maintain two of the three principal hydraulic
criteria.

The modeling results from this survey effort are within the confidence interval produced by the
R2CROSS model (see Table 1).

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
Headwaters State Highway 12 5.3 5% 95%

95% of the public lands are managed by the USFS.

Biological and Field Survey Data

The CDOW, in April of 1997 and May and July of 2006, collected stream cross section
information, natural environment data, and other data needed to quantify the instream flow needs
for this reach of the Cucharas River. The Cucharas River is classified as a small stream (between
10 to 19 feet wide) and fishery surveys indicate the stream environment of the Cucharas River
supports rainbow trout (Oncorhynchus mykiss), brown trout (Salmo trutta) and brook trout
(Salvelinus fontinalis) (See CDOW Fish Survey in Appendix B).




Field Survey Data

CDOW staff used the R2ZCROSS methodology to quantify the amount of water required to
preserve the natural environment to a reasonable degree. The R2ZCROSS 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. Appendix B contains copies of
field data collected for this proposed segment.

Biological Flow Recommendation

The Board staff relies 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, three 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, 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: Data
Party Date Q 250%0-40% Summer (3/3) Winter (2/3)
DOW 4/23/97 35 88-14 49 2.0
DOW 5/10/06 2.2 55-0.9 7.9®) 1.3
DOW 7/19/06 2.7 6.8-1.1 7.8® 1.4

DOW = Division of Wildlife R = Outside of R2X Accuracy Range

Biologic Flow Recommendation

The summer flow recommendation, which met 3 of 3 criteria and is within the accuracy range of
the R2CROSS model, ranged is 4.9 cfs (See Table 1). The winter flow recommendations, which
met 2 of 3 criteria and were within the accuracy range of the R2ZCROSS model, ranged from 2.0
cfs to 1.3 cfs. Averaging the winter values within range, results in a 1.6 cfs winter
recommendation (See Table 1).




Hydrologic Data

After incorporating the above water availability constraints, the original instream flow
recommendation was modified to the following:

e 4.90 cubic feet per second is recommended from May 15 through June 30;

e 2.5 cubic feet per second is recommended from July 1 through August 15

e 1.60 cubic feet per second is recommended from August 16 through September 15;

e 1.20 cubic feet per second is recommended from September 16 through April 14;

e 3.00 cubic feet per second is recommended from April 15 through May 14.

However, if additional water is determined to be available in further investigations, the CDOW
would recommend appropriating the additional water up to the recommended flow amounts to
preserve the natural environment to a reasonable degree.



Stream: Cucharas River

Executive Summary

Water Division: 2
Water District: 16
CDOW#: 29606

Segment: Headwaters to Deadman Creek

Upper Terminus: Headwaters
Latitude: 37° 17’ 47.2”N Longitude: 105° 09° 27.7"W
UTM North: 4127771 UTM East: 130486024

Lower Terminus: Deadman Creek
Latitude: 37° 20’ 04.2”N Longitude: 105°05’ 43.1"W
UTM North: 4131985 UTM East: 130491558

Counties: Huerfano

Length: 5.3 miles

USGS Quad(s): Trinchera Peak, Cucharas Pass

ISF Appropriation: 4.9 cfs (05/15 — 06/30)
1.6 cfs (07/01 — 09/15)
1.2 cfs (09/16 — 03/31)
1.6 cfs (04/01 — 05/14)
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The information contained in this report and the associated instream flow file folder forms the
basis for the instream flow recommendation to be considered by the Colorado Water
Conservation Board (Board). It is the Colorado Division of Wildlife (CDOW) staff’s opinion
that the information contained in this report is sufficient for the Board’s staff to begin the
investigations required to support the findings required in Rule 5(i) of the Instream Flow Rules.

The State of Colorado’s Instream Flow Program (ISFP) 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 Board 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 ISFP, the
statute directs the Board to request instream flow recommendations from other state and federal
agencies. The CDOW is recommending this segment of the Cucharas River to the Board for
inclusion into the ISFP. The Cucharas River should be considered for inclusion into the ISFP
because it has a natural environment that can be preserved to a reasonable degree with an
instream flow water right.

The CDOW is forwarding this stream flow recommendation to the Board to meet Colorado’s
policy “... that the wildlife and their environment are to be protected, preserved, enhanced, and



managed for the use, benefit, and enjoyment of the people of this state and its visitors ... and
that, to carry out such program and policy, there shall be a continuous operation of planning,
acquisition, and development of wildlife habitats and facilities for wildlife-related opportunities”
(See §33-1-101 (1) C.R.S.). The CDOW Strategic Plan states “[h]ealthy aquatic environments
are essential to maintain healthy and viable fisheries, and critical for self-sustaining populations.
The [CDOW] desires to protect and enhance the quality and quantity of aquatic habitats.”

The Cucharas River is approximately 70 miles long. It begins on the northeast side of Trinchera
Peak at an elevation of approximately 12,000 feet and terminates at the confluence with
Huerfano Creek at an elevation of approximately 5,100 feet. Of the 5.3 mile segment addressed
by this report, approximately 95% of the segment, or 5.3 miles, is located on public lands. The
Cucharas River is located within Huerfano County. The Cucharas River generally flows in a
northeasterly direction.

The subject of this report is a segment of the Cucharas River beginning at its headwaters and
extending downstream to Deadman Creek. The proposed segment is located southwest of the
Town of Cuchara. The recommendation for this segment is discussed below.

Instream Flow Recommendation(s)

The CDOW is recommending 4.90 cfs, summer, and 1.60 cfs, winter, based on their data
collection efforts. This recommendation is based on the physical and biological data collected to
date and does not incorporate any water availability constraints.

e 4.90 cubic feet per second is recommended is required to maintain the three principal
hydraulic criteria of average depth, average velocity and percent wetted perimeter;

e 1.60 cubic feet per second is required to maintain two of the three principal hydraulic
criteria.

The modeling results from this survey effort are within the confidence interval produced by the
R2CROSS model (see Table 1).

Land Status Review

Total Length Land Ownership
Upper Terminus Lower Terminus (miles) % Private % Public
Headwaters Deadman Creek 53 5% 95%

95% of the public lands are managed by the USFS.

Biological and Field Survey Data

The CDOW, in April of 1997 and May and July of 2006, collected stream cross section
information, natural environment data, and other data needed to quantify the instream flow needs
for this reach of the Cucharas River. The Cucharas River is classified as a small stream (between
10 to 19 feet wide) and fishery surveys indicate the stream environment of the Cucharas River
supports rainbow trout (Oncorhynchus mykiss), brown trout (Salmo trutta) and brook trout
(Salvelinus fontinalis) (See CDOW Fish Survey in Appendix B).




Field Survey Data

CDOW staff used the R2ZCROSS methodology to quantify the amount of water required to
preserve the natural environment to a reasonable degree. The R2ZCROSS 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. Appendix B contains copies of
field data collected for this proposed segment.

Biological Flow Recommendation

The Board staff relies 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, three 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, 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: Data
Party Date Q 250%-40% Summer (3/3) Winter (2/3)
DOW 4/23/97 35 8.8-14 49 2.0
DOW 5/10/06 2.2 5.5-0.9 7.90R 1.3
DOW 7/19/06 2.7 6.8—1.1 7.8°R 1.4

DOW = Division of Wildlife OR = OQutside of R2X Accuracy Range

Biologic Flow Recommendation

The summer flow recommendation, which met 3 of 3 criteria and is within the accuracy range of
the R2CROSS model, ranged is 4.9 cfs (See Table 1). The winter flow recommendations, which
met 2 of 3 criteria and were within the accuracy range of the R2ZCROSS model, ranged from 2.0
cfs to 1.3 cfs. Averaging the winter values within range, results in a 1.6 cfs winter
recommendation (See Table 1).

Hydrologic Data

The CDOW staff conducted a preliminary evaluation of the stream hydrology to determine if
water was physically available for an instream flow appropriation. The hydrograph below was
derived from data collected by the USGS stream gage for Cucharas River at Boyd Ranch, near




La Veta, CO (#07114000), which has a drainage area of 56 square miles (See Gage Summary in
Appendix C). The total drainage area upstream of this ISF segment of the Cucharas River is 9.4
square miles. The period of record for the Cucharas River gage was 1934 to 1981, the period of
record used by staff in their analysis was 1934 to 1981, or 47 years of record. Table 2 below
displays the estimated flow of Cucharas River at the lower terminus of the instream flow reach in
terms of a percentage of exceedence.

Table 2: Estimated Stream Flow for Cucharas River

Exceedences _ January February March April May June July August  September October November December
1% 2.1 2.7 3.7 20.1 47.0 44.5 18.9 8.1 4.5 3.9 3.4 2.5
5% 1.8 1.8 2.7 11.2 34.7 31.2 10.9 5.7 3.4 2.9 2.5 2.0
10% 1.6 1.6 2.2 7.6 28.6 24.8 9.1 47 2.7 2.2 2.0 1.8
20% 1.4 1.4 1.8 4.9 19.0 18.1 6.7 3.9 2.4 1.8 1.7 1.5
50% 1.2 1.2 1.3 2.7 8.1 9.2 3.9 2.4 1.6 1.5 1.4 1.2
80% 0.9 0.9 1.1 1.5 3.4 3.9 2.2 1.5 1.2 1.0 1.1 1.0
90% 0.8 0.9 0.9 1.3 2.0 2.9 1.7 1.2 0.9 0.9 0.9 0.8
95% 0.7 0.8 0.9 1.1 1.4 2.2 1.3 0.9 0.7 0.8 0.8 0.7
99% 0.6 0.6 0.7 0.9 1.2 1.2 0.6 0.6 0.5 0.6 0.6 0.5

Table 2 shows that the summer flow recommendation of 4.9 cfs is available at least 50% of the
time for the months of May and June. The winter flow recommendation of 1.6 cfs is available at
least 50% of the time from July through mid September and the month of April. Based on this
water availability analysis, the winter recommendation was further reduced to 1.2 cfs for the time
period of September 16 through March 31. After incorporating the above water availability
constraints, the original instream flow recommendation was modified to the following:

e 4.90 cubic feet per second is recommended from May 15 through June 30;

e 1.60 cubic feet per second is recommended from July 1 through September 15;

e 1.20 cubic feet per second is recommended from September 16 through March 31;
e 1.60 cubic feet per second is recommended from April 1 through May 14.

However, if additional water is determined to be available in further investigations, the CDOW
would recommend appropriating the additional water up to the recommended flow amounts to
preserve the natural environment to a reasonable degree.

Precipitation Data

CDOW staff identified 4 local precipitation data sets located near the Cucharas River Drainage:
La Veta, La Veta Pass, North Lake and Aguilar 18 WSW (see Precipitation Data in Appendix
C).

Existing Water Right Information

CDOW staff has analyzed the water rights tabulation and will consult with the Division
Engineer’s Office (DEO) to identify any potential water availability problems due to existing
diversions. Records indicate that there are 4 surface water diversions that are located within this
reach of Cucharas River. In addition, there are several existing water rights downstream of the
proposed instream flow reach (see below).



WD ID NAME WATER_SRC
16 825 CS&WD CUCHARA INTAKE CUCHARAS RIVER
16 2123 CASE SPRING NO 1 UNAMED SPRINGS
16 586 BRITTON NO 5 CUCHARAS RIVER
16 2226 BLUE LAKE CAMPGROUND PL UNAMED SPRINGS
16 985 DEADMAN CREEK FEEDER CUCHARAS RIVER
16 986 SOUTH FORK FEEDER CUCHARAS RIVER
16 988 85CW10 ALTERNATE POINT CUCHARAS RIVER
16 3516 BEAR LAKE MINIMUM LEVEL CUCHARAS RIVER
16 3859 BRITTON RESERVOIR NO 1 CUCHARAS RIVER
16 3860 BRITTON RESERVOIR NO 2 CUCHARAS RIVER
16 3861 BRITTON RESERVOIR NO 3 CUCHARAS RIVER
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Appendix - B

Field Data
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USDA Forest Service, Pike & San Isabel National Forests, Cimarron & Comanche National Gras... Page 1 of 1

Pike & San Isabel National Forests LSDA Forest Sevice 18 [Be
Cimarron & Comanche National Grasslands S

Recreation — San Carlos Ranger District

Spanish Peaks Day/Overnight use areas

Spanish Peaks Day/Overnight use areas: These areas are usually open April to October. depending on snow conditions.
Location: From La Veta, travel north on Hwy 12. Map shows location of each area.

Weather: Weather in the summer is generally mild with warm days and cool nights; highs in the 80's and lows in the 40's. Afternoon thunderstorms a
common occurrence. Spring and fall weather is usually dry and sunny with highs in the 60°s and lows in the 30's.

Attractions: Picnicking, hiking & fishing.

Special User Fee: Fee stations are located near the entrance of the areas. During the summer. the sites receives heavy use on the weekends and holida

Area Fee Facilities Trail Access
Cordova Pass Parking 4.00/day 3 picnic sites, restroom and trash Access to Levy-Krier(1392), West Peak
Area ’ 7 |lreceptacle (1390) and Salazar(1390a) trails
Cordova Pass Overnight 4.00/nicht 3 overnight campsites, restroom and  |[Access to Levy-Krier(1392), West Peak
T &

RV Parking trash receptacle (1390) and Salazar(1390a) trails

13 picnic sites. restroom and trash
receptacle

Cuchara Day Use Picnic

5 tliir
Aven 5.00/day

No trails, just a picnic arca

3 picnic sites, restroom and trash

Spring Creek Trailhead ||4.00/day receptacle

Access to Dodgeton trail

Other Important Information: Be Bear Aware. It is prohibited to Possess or leave unattended any food, refuse or other bear attractants unless it is; /
stored in a bear resistant method or, B. being caten. prepared for eating or being transported. 36 CFR 261.58(cc).

PSICC Special Orders

httn:/fwww e fed ne/r?/nace/recreatinn/camnino/eane enanich nealke chtml 21872007



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

LOCATION INFORMATION

STREAM NAME: Cucharas Creek
XS LOCATION: USFS Picnic Area
XS NUMBER: 0510086-01
DATE: 10-May-06
OBSERVERS: Uppendahl
1/4 SEC: NE
SECTION: 29
TWP; 31's
RANGE: 69 W
PM: 5
COUNTY: Huerfano
WATERSHED: Cucharas Creek
DIVISION: 2
DOW CODE: 0
USGS MAP: Cucharas Pass
USFS MAP: 0
SUPPLEMENTAL DATA »ENOTE *™
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: 0.05875
INPUT DATA CHECKED BY: ...ccociiviiviviieiivcieeeee . DATE
ASSIGNED TO: ..o sre e e seeneas DATE..........ccceernee




STREAM NAME: Cucharas Creek

XS LOCATION: USFS Picnic Area
XS NUMBER: 051006-01
# DATA POINTS= 46 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER AREA Q % Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) (Qm) CELL
PIN TOP 0.00 8.50 0.00 0.00 0.00 0.0%
1.00 8.35 0.00 0.00 0.00 0.0%
2.00 8.75 0.00 0.00 0.00 0.0%
3.00 9.15 0.00 0.00 0.00 0.0%
GL 3.50 9.20 0.00 0.00 0.00 0.0%
4.00 9.45 0.00 0.00 0.00 0.0%
WL 4.50 10.20 0.00 0.00 0.00 0.00 0.00 0.0%
5.00 10.30 0.10 0.01 ; 0.51 0.10 0.05 0.00 0.0%
5.50 10.40 0.20 0.41 0.51 0.20 0.10 0.04 1.9%
6.00 10.45 0.25 0.61 0.50 0.25 0.13 0.08 3.5%
6.50 10.40 0.20 0.73 0.50 0.20 0.10 0.07 3.3%
7.00 10.40 0.20 1.09 0.50 0.20 0.10 0.11 5.0%
7.50 10.55 0.35 0.39 0.52 0.35 0.18 0.07 3.1%
8.00 10.55 0.35 0.16 0.50 035 0.18 0.03 1.3%
BR 8.50 10.40 0.20 0.00 0.52 0.20 0.10 0.00 0.0%
BR 9.00 10.45 0.25 0.00 0.50 0.25 0.13 0.00 0.0%
BR 9.50 10.55 0.35 0.12 0.51 0.35 0.18 0.02 1.0%
10.00 10.30 0.10 1.86 0.56 0.10 0.04 0.07 3.4%
10.30 10.50 0.30 0.53 0.36 0.30 0.09 0.05 2.2%
10.60 10.60 0.40 0.34 0.32 0.40 012 0.04 1.9%
10.90 10.60 0.40 0.73 0.30 0.40 0.12 0.09 4.0%
11.20 10.60 0.40 1.80 0.30 0.40 0.12 0.22 9.9%
11.50 10.65 0.45 1.80 0.30 0.45 0.14 0.24 11.1%
11.80 10.60 0.40 0.34 0.30 0.40 0.12 0.04 1.9%
12.10 10.45 0.20 0.88 0.34 0.20 0.06 0.05 2.4%
12.40 10.40 0.20 1.16 0.30 0.20 0.06 0.07 3.2%
12.70 10.60 0.40 1.71 0.36 0.40 012 0.21 9.4%
13.00 10.60 0.40 1.62 0.30 0.40 0.12 0.19 8.9%
13.30 10.70 0.50 0.84 0.32 0.50 0.15 0.13 5.8%
13.60 10.60 0.40 0.83 0.32 0.40 0.12 0.10 4.6%
13.90 10.60 0.40 0.70 0.30 0.40 0.12 0.08 3.8%
BR 14.20 10.60 0.40 0.04 0.30 0.40 012 0.00 0.2%
TR 14.50 10.21 0.01 0.00 0.49 0.01 0.00 0.00 0.0%
15.00 10.51 0.31 0.14 0.58 0.31 0.16 0.02 1.0%
TR 15.50 10.25 0.05 0.00 0.56 0.05 0.03 0.00 0.0%
16.00 10.40 0.20 0.21 0.52 0.20 0.10 0.02 1.0%
16.50 10.50 0.30 0.37 0.51 0.30 0.15 0.06 2.5%
17.00 10.45 0.25 0.51 0.50 0.25 0.13 0.06 2.9%
17.50 10.45 0.25 0.15 0.50 0.25 0.13 0.02 0.9%
WL 18.00 10.20 0.00 0.00 0.56 0.00 0.00 0.0%
19.00 9.90 0.00 0.00 0.00 0.0%
19.50 8.85 0.00 0.00 0.00 0.0%
20.00 8.40 0.00 0.00 0.00 0.0%
21.00 8.05 0.00 0.00 0.00 0.0%
S 22.00 7.90 0.00 0.00 0.00 0.0%
TOP ROCK 22.50 7.15 0.00 0.00 0.00 0.0%
TOTALS e - 14.29 0.5 3.52 218 100.0%
(Max.)
Manning's n = 0.2285

Hydraulic Radius= 0.246606486



STREAM NAME: Cucharas Creek
XS LOCATION: USFS Picnic Area
XS NUMBER: 051006-01

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
3.52 3.54 0.4%
9.95 3.52 7.04 99.7%
9.97 3.52 6.75 91.5%
9.99 3.52 6.46 83.4%
10.01 352 6.18 75.3%
10.03 352 5.89 67.2%
10.05 | 3.52 5.61 59.2%
10.07 3.52 5.33 51.2%
10.09 3.52 5.05 43.3%
10.11 3.52 4.77 35.4%
10.13 3.52 4.49 27.5%
10.15 3.52 4.22 19.7%
10.16 3.52 4.08 15.8%
10.17 3.52 3.95 12.0%
10.18 3.52 3.81 8.1%
10.19 3.52 367 4.3%
10.20 3.52 3.54 0.4%
10.21 3.52 3.40 -3.4%
10.22 3.52 3.27 -7.2%
10.23 3.52 3.14 -11.0%
10.24 3.52 3.01 -14.7%
10.25 3.52 2.87 -18.4%
10.27 3.52 262 -25.7%
10.29 3.52 2.36 -32.9%
10.31 3.52 212 -39.9%
10.33 3.52 1.88 -46.7%
10.35 352 1.65 -53.3%
10.37 3.52 1.42 -59.6%
10.39 3.52 1.21 -65.8%
10.41 3.52 1.00 -71.5%
10.43 3.52 0.83 -76.6%
10.45 3.52 0.67 -80.9%
WATERLINE AT ZERO

AREA ERROR = 10.201



*GL*

STREAM NAME:

Cucharas Creek

XS LOCATION: USFS Picnic Area
XS NUMBER: 051006-01 Constant Manning's n
*GL* = lowest Grassline elevation corrected for sag
STAGING TABLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DISTTO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PERIM RADIUS FLOW VELQCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
9.20 15.83 1.16 1.50 18.38 17.67 100.0% 1.05 29.86 1.62
8.20 15.83 1.16 1.50 18.36 17.57 100.0% 1.05 29.82 1.62
9.25 15.71 1.12 1.45 17.57 17.40 99.0% 1.01 27.89 1.59
9.30 15.58 1.08 1.40 16.79 17.23 98.1% 0.97 26.02 1.55
9.35 15.46 1.04 1.35 16.02 17.06 97.1% 0.94 24.20 1.81
9.40 15.34 0.99 1.30 15.25 16.90 96.2% 0.90 2244 1.47
9.45 15.21 0.85 1.25 14.48 16.73 95.2% 0.87 2074 1.43
9.50 15.16 091 1.20 13.72 16.62 94.6% 0.83 19.04 1.39
9.59 15.10 0.86 1.15 12.97 16.50 93.9% 0.79 1741 1.34
9.60 15.04 0.81 1.10 12.21 16.38 93.3% 0.75 15.83 1.30
9.65 14.98 0.76 1.05 11.46 16.27 92.6% 0.70 14.31 1.25
9.70 14,93 0.72 1.00 10.72 16.15 91.9% 0.66 12.85 1.20
9.75 14.87 0.67 0.95 9.97 16.04 91.3% 0.62 11.45 1.15
9.80 14.81 0.62 0.90 9.23 15.92 90.6% 0.58 10.11 1.10
9.85 14.76 0.58 0.85 8.49 15.81 90.0% 0.54 8.84 _ (1.04]
9.90 14.70 0.53 0.80 7.75 15.69 89.3% 0.49 7.64 " 0.99
9.95 14.50 0.48 0.75 7.02 15.46 88.0% 0.45 6.54 0.93
10.00 14.30 0.44 0.70 6.30 15.22 86.6% 0.41 5.52 0.88
10.05 14.10 0.40 0.65 5.59 14.99 85.3% 0.37 457 0.82
10.10 13.90 0.35 0.60 4.89 14.75 84.0% 0.33 3.70 0.76
10.15 13.70 0.31 0.55 4.20 14.52 82.6% 0.29 290 0.69
10.20 13.49 0.26 0.50 3.52 14.28 81.3% 0.25 219 0.62
10.25 13.04 T0.22 0.45 2.86 13.78 78.4% 0.21 . .31 .58 0.55
10.30 12.30 10.18 0.40 2.23 12.96 73.8% 017 ‘1.08 0.49
10.35 11.39 0.14 0.35 1.63 11.95 68.0% 0.14 0.68 0.42
10.40 9.93 0.1 0.30 1.09 10.39 59.2% | 0.10 0.38 0.35
10.45 6.51 0.10 0.25 0.67 6.83 | 38.9% | 0.10 0.22 0.33
10.50 462 0.08 0.20 0.39 4,81 \27"4"5’ 0.08 on 0.29
10.55 3.06 0.06 0.15 0.19 315 18.0% 0.06 0.04 0.24
10.60 1.18 0.04 0.10 0.04 1.22 6.9% 0.04 0.01 Q.17
10.65 0.29 0.02 0.05 0.01 0.31 1.8% 0.02 0.00 0.13

D=1.%7%
PWP=0:3)
V=334



STREAM NAME: Cucharas Creek

X5 LOCATION: USFS Picnic Area
XS NUMBER: 051006-01

SUMMARY SHEET
MEASURED FLOW (Qm)= 218 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 219 cfs
(Qm-QcyQm * 100 = 0.0 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLmM)= 10.20 ft s========== s=z===s=
CALCULATED WATERLINE (WLc)= 10.20 ft
(WLm-WLc)WLm * 100 = 0.0 %
MAX MEASURED DEPTH (Dm)= 0.50 ft
MAX CALCULATED DEPTH (Dc)= 0.50 ft
(Dm-Dc)/Dm * 100 0.2 %
MEAN VELOCITY= 0.62 ft/sec
MANNING'S N= 0.228
SLOPE= 0.05875 fuft
A*0m= 0.9 cfs
2.5*Qm= 55 cfs
RATIONALE FOR RECOMMENDATION:
REGOMMENEATION BY: oomussnsmaimsnaiisnmnammn s ACENGY v anasm s b s DATE
CWCE BEVIEW BY. iccowisioms isissesmims i s spisisse o s b5 asam o s S st s oo p iy asepeam i DATE
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STREAM NAME:
XS LOCATION:
XS NUMBER:
DATE:
OBSERVERS:

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

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

TAPE WT:
TENSION:

SLOPE:

Data Input & Proofing

Cucharas Creek

USFS Picnic Area

051006-01

5/10/2006

Uppendahl

NE

29

318

(69 W

6

Huerfano

Cucharas Creek
]

Cucharas Pass

0.01

| Level and Rod Survey w
e il

lbs / ft

[99999

Ibs

0.05875]ft / ft

GL=1 FEATURE

PIN TOP

WL

BR
BR
BR

BR
TR

TR

WL

S
TOP ROCK

DIST

0.00
1.00
2.00
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
10.00
10.30
10.60
10.90
11.20
11.50
11.80
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
19.00
19.50
20.00
21.00
22.00
22.50

VERT WATER

DEPTH DEPTH

Total Data Points = 46

8.50

8.35

8.75

9.15

9.20

945
10.20 0.00
10.30 0.10
10.40 0.20
10.45 0.25
10.40 0.20
10.40 0.20
10.55 0.35
10.55 0.35
10.40 0.20
10.45 0.25
10.55 0.35
10.30 0.10
10.50 0.30
10.60 0.40
10.60 0.40
10.60 0.40
10.65 0.45
10.60 0.40
10.45 0.20
10.40 0.20
10.60 0.40
10.60 0.40
10.70 0.50
10.60 0.40
10.60 0.40
10.60 0.40
10.21 0.01
10.51 0.31
10.25 0.05
10.40 0.20
10.50 0.30
10.45 0.25
10.45 0.25
10.20 0.00

9.90

8.85

8.40

8.05

7.90

715

VEL A Q
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00 0.00
0.01 0.05 0.00
0.41 0.10 0.04
0.61 0.13 0.08
0.73 0.10 0.07
1.09 0.10 0.1
0.39 0.18 0.07
0.16 0.18 0.03
0.00 0.10 0.00
0.00 0.13 0.00
0.12 0.18 0.02
1.86 0.04 0.07
053  0.09 0.05
0.34 0.12 0.04
0.73 0.12 0.09
1.80 0.12 0.22
1.80 0.14 0.24
034 012 0.04
0.88 0.06 0.05
1.16 0.06 0.07
1.71 0.12 0.21
1.62 0.12 0.19
0.84 0.15 0.13
0.83 0.12 0.10
0.70 0.12 0.08
0.04  0.12 0.00
0.00 0.00 0.00
014 0.16 0.02
0.00 0.03 0.00
0.21 0.10 0.02
0.37 0.15 0.06
0.51 0.13 0.06
0.15 0.13 0.02
0.00 0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Totals] — 3.52] 2.18]

Tape to
Water

0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.25

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20

10.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00



STREAM NAME:

XS LOCATION:
XS NUMBER:

STAGING TABLE

Cucharas Creek
USFS Picnic Area

051006-01

*GL* = lowest Grassline elevation corrected for sag

Thorne-Zevenbergen D84 Correction Applied

Estimated D84 =

*WL" = Waterline corrected for variations in field measurad water surface elevations and sag
Velocigr based on test of R/D84>1

1.72

DISTTO TOP AVG. > WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM. WET PERIM  RADIUS FLOW VELOCITY
(FT) (FT) (FT) (SQFT) (CFS) (FT/SEC)

*GL* 920 15.83 1.16 1.50 18.38 17.57 100.0% 1.05 68.70 3.74
9.20 15.83 1.16 1.50 18.36 17.57 100.0% 1.05 . 68.54 3.73
9.25 16.71 1.12 1.45 17.57 17.40 99.0% 1.m 61.69 3.51

9.30 15.58 1.08 1.40 16.79 17.23 98.1% 0.97 55.34 3.30

9.35 15.46 1.04 1.35 16.02 17.06 97.1% 0.94 49.45 3.09

9.40 15.34 0.99 1.30 15.28 16.90 96.2% 0.80 44.00 2.89

9.45 15.21 0.95 1.25 14.48 16.73 95.2% 0.87 38.98 2.69

9.50 15.16 0.91 1.20 13.72 16.62 94.6% 0.83 34.19 249

9.55 15.10 0.86 1.15 12.97 16.50 93.9% 0.79 26.83 2.30

9.60 15.04 0.81 1.10 12.21 16.38 93.3% 0.75 2587 212

9.65 14.98 0.76 1.05 11.46 16.27 92.6% 0.70 22.29 1.94

9.70 14.93 0.72 1.00 10.72 16.15 91.9% 0.66 19.07 1.78

9.75 14.87 0.67 0.95 9.97 16.04 91.3% 0.62 16.19 162

9.80 14.81 0.62 0.90 9.23 15.92 90.6% 0.58 13.62 1.48

9.85 14.76 0.58 0.85 8.49 15.81 90.0% 0.54 11.35 1.34

9.90 14.70 0.53 0.80 7.75 15.69 89.3% 0.49 9.36 1.21

9.95 14.50 0.48 0.75 7.02 15.46 88.0% 0.45 7.67 1.09
10.00 14.30 0.44 0.70 6.30 15.22 86.6% 0.41 6.20 0.98
10.05 14.10 0.40 0.65 5.59 14.99 85.3% 0.37 4.93 0.88
10.10 13.90 0.35 0.60 4.89 14.75 84.0% 0.33 385 0.79
10.15 13.70 0.31 0.55 420 14.52 82.6% 0.29 2.94 0.70
WL 10.20 13.49 0.26 0.50 3.52 14.28 81.3% 0.25 219 0.62
10.25 13.04 0.22 0.45 2.86 13.78 78.4% 0.21 1.58 0.55
10.30 12.30 0.18 0.40 223 12.96 73.8% 017 1.09 0.49
10.35 11.39 0.14 0.35 1.63 11.95 68.0% 0.14 0.71 0.43
10.40 9.93 0.1 0.30 1.09 10.39 59.2% 0.10 0.41 0.38
10.45 6.51 0.10 0.25 0.67 6.83 38.9% 0.10 017 0.25
10.50 4.62 0.08 0.20 0.39 4.81 27.4% 0.08 0.07 0.18
10.55 3.06 0.06 0.15 0.19 3.15 18.0% 0.06 0.02 0.11
10.60 1.18 0.04 0.10 0.04 1.22 6.9% 0.04 0.00 0.03
10.685 0.29 0.02 0.05 0.01 0.31 1.8% 0.02 0.00 0.00



COLORADO WATER
CONSERVATION BOARD

FIELD DATA

FOR

INSTREAM FLOW DETERMINATIONS

LOCATION INFORMATION

STREAM NAME: ) \ CROSS-SECTION NO.:
Cuchore.  Creek ]
CROSS-SECTION LOCATION: 'k/\%_;'ﬁ?i ‘; '\ ¢\ \ c Af'("
wPd ), 33I° 19 >3 F 05 0% 20.6.
DATE: OBSERVERS: e
5)e| 0 WPPENDAHC =
LEGAL IID! 6 Ya SECTION: N o E gECTlON: \ TOWNSHIP: RANGE: ) PM:
DESCRIPTION € v 2 Ci 2 ( N(g) é‘l C’f EﬁV) (5
COUNTY: WATERSHED: WATER DIVISION: DOW WATER CODE:
werfono Cucheres Rug ‘ Zs
wesr e Coc hores,  Pass
USFS:

SUPPLEMENTAL DATA

FROM TAPE (D)

ROD READING (ft)

Tape @ Stake LB

0.0

+.80

®

® Tape @ Stake AB 0.0

() ws @ Tape LE/RB 0.0 o, Zé/ 0,20
(@) Wws Upstream 2.0 X \’8 poc-

(@) Ws Downstream 2.0 W2 O

1.'{/&9 = .058%5

IO-AmMmX®M

T e T s
SAG TAPE SECTION SAME AS @ METER TYPE:
DISCHARGE SECTION: NO FLO-MATs
METER NUMBER; DATE RATED:
CALIB/SPIN: sec TAPE WEIGHT: T Ibs/toot TAPE TENSION: ___ Ibs
CHANNEL BED MATERIAL SIZE RANGE: NUMBER OF PHOTOGRAPHS:
PHOTOGRAPHS TAKEN: o
CHANNEL PROFILE DATA
== ST
STATION DISTANCE LEGEND:

Stake ®
Station @

Photo @-.

R

AQUATIC SAMPLING SUMMARY

F ol 715 —

Direction of Flow

o —

STREAM ELECTROFISHED: YES[NO

DISTANCE ELECTROFISHED:@_.H

LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1.9,2.0-2.9, ETC.)

FISH CAUGHT: vss@)

WATER CHEMISTRY SAMPLED: YES/NO

s

SPECIES (FILL IN)

1

2 3 4 5 6

7

8

g 10

11

12

>16

TOTAL

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

L

W .-

COMMENTS

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

_LOCATION INFORMATION

STREAM NAME: Cucharas Creek
XS LOCATION: USFS Picnic Area
XS NUMBER: 071906-x3
DATE: 19-Jul-06
OBSERVERS: Uppendahl & Moiloy
1/4 SEC: NE
SECTION: 29
TWP: 318
RANGE: 89 W
PM: 6
COUNTY: Huerfano
WATERSHED: Cucharas Creek
DIVISION: 2
DOW CODE: 0
USGS MAP: Cucharas Pass
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: 0.05875
INPUT DATA CHECKED BY: ..o DATE

ASSIGNED TO: .....coooeeenn.

....................................... DATE:mnii




VALUES COMPUTED FROM RAW FIELD DATA

STREAM NAME: Cucharas Creek
XS LOCATICN: USFS Picnic Area
XS NUMBER: 071906-x3
# DATA POINTS= 39
FEATURE VERT WATER
DIST DEPTH DEPTH VEL
PIN TOP 0.00 6.07
B PIN 0.01 6.28
1.00 6.54
2.00 65.94
3.00 7.34
1 GL 3.50 7.35
WL 450 8.36 0.00 0.00
5.00 8.56 0.20 0.19
5.50 8.71 0.35 0.25
6.00 8.61 0.25 0.83
R 6.50 8.41 0.05 0.63
7.00 8.56 0.20 1.02
7.50 8.76 0.40 0.35
8.00 8.76 0.40 0.33
BR 8.50 8.66 0.30 0.09
BR 9.00 8.66 0.30 0.00
9.50 8.76 0.40 0.69
10.00 8.56 0.20 0.51
10.50 8.91 0.55 0.29
11.00 8.96 0.60 1.93
11.50 8.56 0.20 1.83
12.00 8.66 0.30 0.82
12.50 8.61 0.25 1.87
13.00 8.71 0.35 1.57
13.50 8.66 0.30 0.85
BR 14.00 8.86 0.50 0.04
BR 14.50 8.56 0.20 0.00
15.00 8.66 0.30 0.11
15.50 8.51 0.15 0.19
16.00 8.71 0.35 0.45
16.50 8.66 0.30 0.72
17.00 8.71 0.35 1.29
17.50 8.66 0.30 0.20
18.00 8.41 0.05 0.00
WL 18.80 8.35 0.00 0.00
1GL 19.50 7.04
20.00 6.59
21.00 6.24
22.00 6.09
TOTALS e

WETTED WATER AREA Q % Q
PERIM. DEPTH (Am) (Qm) CELL
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.54 0.20 010 0.02 0.7%
0.52 0.35 0.18 0.04 1.6%
0.51 0.25 0.13 0.10 3.8%
0.54 0.05 0.03 0.02 0.6%
0.52 0.20 0.10 0.10 3.8%
0.54 0.40 0.20 0.07 26%
0.50 0.40 0.20 0.07 2.4%
0.51 0.30 0.15 0.01 0.5%
0.50 0.30 0.15 0.00 0.0%
0.51 0.40 0.20 0.14 51%
0.54 0.20 0.10 0.05 1.9%
0.61 0.55 0.28 0.08 2.9%
0.50 0.60 0.30 0.58 21.4%
0.64 0.20 0.10 0.18 6.8%
0.51 0.30 0.15 0.12 4.5%
0.50 0.25 0.13 0.23 8.6%
0.51 0.35 0.18 0.27 10.2%
0.50 0.30 0.15 0.13 4.7%
0.54 0.50 0.25 0.01 0.4%
0.58 0.20 0.10 0.00 0.0%
0.51 0.30 0.15 0.02 0.6%
0.52 0.15 0.08 0.01 0.5%
0.54 0.35 0.18 0.08 2.9%
0.50 0.30 0.15 0.11 4.0%
0.50 0.35 0.18 0.23 8.3%
0.50 0.30 015 0.03 1.1%
0.56 0.05 0.03 0.00 0.0%
0.80 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
0.00 0.00 0.00 0.0%
15.07 0.6 4.06 271 100.0%
(Max.)
Manning's n = 0.2252
Hydraulic Radius= 0.269305746



STREAM NAME: Cucharas Creek
XS LOCATION: USFS Picnic Area
XS NUMBER: 071906-x3

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE AREA AREA ERROR
4.06 4.13 1.7%

8.1 4.06 7.75 91.0%
8.13 4.06 7.45 83.7%
8.15 4.06 7.16 76.5%
8.17 4.06 6.87 69.3%
8.19 4.08 6.58 62.1%
8.21 4.06 6.29 55.0%
8.23 4.06 6.00 47.8%
8.25 4.06 5.71 40.7%
8.27. 4.06 542 33.5%
8.29 4.06 513 26.4%
8.31 4.06 4.84 19.3%
8.32 4.08 4.70 15.8%
8.33 4.06 455 12.3%
8.34 4.06 4.41 8.7%
8.35 4.06 4.27 5.2%
8.36 4.06 4.13 1.7%
8.37 4.06 3.98 -1.8%
8.38 4.06 3.84 -5.3%
8.39 4.06 3.70 -8.7%
8.40 4.06 3.57 -12.1%
8.41 4.06 343 -15.4%
8.43 4.06 3.17 -22.0%
8.45 4.06 290 -28.4%
847 4.06 2.65 -34.8%
8.49 4.08 2.39 -41.1%
8.51 4.06 2.14 -47.2%
8.53 4.06 1.90 -53.3%
8.55 4.06 1.66 -59.1%
8.57 4.06 1.43 -64.9%
8.59 4.06 1.20 -70.3%
8.61 4.06 1.00 -75.4%

WATERLINE AT ZERO
AREA ERROR = 8.360



STREAM NAME: Cucharas Creek

XS LOCATION: USFS Picnic Area
XS NUMBER: 071906-x3 Constant Manning's n
*GL* = lowest Grassline elevation corrected for sag
STAGING TABLE “WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAX. WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH AREA PERIM.  WET PERIM RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (SQFT) (FT) (%) (FT) (CFS) (FT/SEC)
‘GL* 7.35 15.83 1.22 1.61 19.27 17.62 100.0% 1.09 3272 1.70
7.36 15.82 1.21 1.60 19.11 17.60 99.9% 1.09 32.31 1.69
741 15.74 1.16 1:55 18.32 17.47 99.1% 1.05 30.26 1.65
7.46 15.67 1:42 1.50 17.54 17.34 98.4% 1.0 28.27 1.61
7.51 15.59 1.07 1.45 16.76 17.22 97.7% 0.97 26.33 1.57
7.56 15.51 1.03 1.40 15.98 1709 97.0% 0.94 24.45 1.53
7.61 15.44 098 1.35 15.21 16.96 96.3% 0.50 2262 149
7.66 15.36 0.94 1.30 14.44 16.83 95.5% 0.86 20.85 1.44
7.7 15.29 0.89 1.25 13.67 16.71 94.8% 0.82 19.13 1.40
7.76 15.21 0.85 1.20 12.91 16.58 94.1% 0.78 17.47 1.35
7.81 15.13 0.80 1.15 12.15 16.45 93.4% 0.74 15.88 1.31
7.86 15.06 0.76 1.10 11.39 16.33 92.6% 0.70 14.34 1.26
791 14.98 0.71 1.05 10.64 16.20 91.9% 0.66 12.87 1.21
7.96 14.90 0.66 1.00 9.90 16.07 91.2% 0.62 11.46 1.16
80 14.83 0.62 0.95 9.15 15.95 90.5% 0.57 10.11 1.10
8.06 14.75 0.57 0.90 8.41 15.82 89.8% 0.53 8.84 1.05
81 14.68 0.52 0.85 - 7.68 15.69 89.0% 0.49 7.63 0.99
8.16 14.60 0.48 0.80 6.95 15.56 88.3% 0.45 6.49 .83
8.21 14.52 0.43 0.75 6.22 15.44 B87.6% 0.40 543 0.87
B8.26 14.45 0.38 070 549 15.31 86.9% 0.36 4.44 0.81
8.31 14.37 0.33 0.65 477 15.18 86.2% 0.3 3.53 0.74
“WwL* 8.36 1417 0.29 0.60 406 14.94 84.8% 0.27 272 0.67
8.41 13.38 0.25 0.55 3.37 14.13 80.2% 0.24 207 0.61
8.46 12.86 [o21] 050 271 1358  77.0% 020 1.48 0.55
8.51 12.35 10.17 0.45 208 13.02 73.9% 016 098 0.47
8.56 11.54 0.13 0.40 149 12186 69.0% 0.12 0.58 0.39
&8.61 9.89 0.10 0.35 095 10.39 |59, 0.09 0.31 0.32
8.66 6.87 0.08 0.30 052 7.25 141 '1?% 0.07 0.14 0.28
am 298 0.09 0.25 0.27 3.23 18.3% 0.08 0.08 0.31
8.76 1.38 0.11 0.20 0.15 1.55 8.8% 0.10 0.05 0.34
8.81 1.04 0.09 0.15 0.09 115 6.5% 0.08 0.03 0.29
8.86 0.70 0.07 0.10 0.05 0.75 4.3% 0.06 0.01 0.25
8.91 0.57 0.03 0.05 0.01 0.59 3.3% 0.02 0.00 0.13
896 0.00 #DIv/io! 0.00 0.00 0.00 0.0% #DIVIO! #DIV/O! #DINV /O
ol
) - ~ O
33= 1.0
.:f} -"ll :/ - " | i{



STREAM NAME: Cucharas Creek

XS LOCATION: USFS Picnic Area
XS NUMBER: 071906-x3

SUMMARY SHEET
MEASURED FLOW (Qm)= 271 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 272 cfs
(Qm-Cc)Qm * 100 = 06 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 836 ft e ——— ========
CALCULATED WATERLINE (WLc)= 8.36 ft
(WLm-WLc)YWLm * 100 = 0.1 %
MAX MEASURED DEPTH (Dmj= 0.60 ft
MAX CALCULATED DEPTH (De)= 060 ft
(Dm-De)yDm * 100 0.0 %
MEAN VELOCITY= 0.67 ft/sec
MANNING'S N= 0.225
SLOPE= ' 0.05875 ft/ft
4*Qm= 1.1 cfs
25*Qm= 68 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMENDATION:BY: ....ccomsmmmmsismsins sz MOENCY L a v iiimisihomisissvsvoins: DATE oo

N RIS o e e U DATE s i s
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STREAM NAME: Cucharas Creek

XS LOCATION: USFS Picnic Area
XS NUMBER: 071906-x3 Thorne-Zevenbergen D84 Correction Applied
Estimated D84 = 1.81
"GL* = lowest Grassline elevation corrected for sag
STAGING TABLE "WL* = Waterline corrected for variations in field measured water surface elevations and sag
Velocity based on test of R/D84>1
DISTTO 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) (CFS8) (FT/SEC)
*GLr 7.35 15.83 1.22 1.61 19.27 17.62 100.0% 1.09 75.08 3.90
7.36 15.82 1.21 1.60 19.11 17.60 99.9% 1.09 73.58 3.85
7.41 15.74 1.16 1.55 18.32 17.47 99.1% 1.05 66.23 3.61
746 15.67 1.12 1.50 17.54 17.34 98.4% 1.01 59.41 3.39
7.51 15.59 1.07 1.45 16.76 17.22 97 7% 0.97 53.09 3.17
7.56 15.51 1.03 1.40 15.98 17.09 97.0% 0.94 47.26 2.96
761 15.44 0.98 1.35 15.21 16.96 96.3% 0.80 41.88 2.75
7.66 15.36 0.94 1.30 14.44 16.83 95.5% 0.86 36.95 2.56
7.7 15.29 0.89 1.25 13.67 16.71 94 8% 0.82 32.43 237
7.76 15.21 0.85 1.20 1291 16.58 94.1% 0.78 28.32 219
7.81 15.13 0.80 1.15 12.15 16.45 93.4% 0.74 24.58 2.02
7.86 15.06 0.76 1.10 11.39 16.33 92.6% 0.70 21.19 1.86
791 14.98 0.71 1. 10.64 16.20 91.9% 0.66 18.15 1.70
7.96 14.90 0.66 1.00 9.90 16.07 91.2% 0.62 15.42 1.56
8.01 14.83 0.62 0.95 9.15 15.95 90.5% 0.57 12.99 1.42
8.06 14.75 0.57 0.90 8.41 15.82 89.8% 0.53 10.83 1.29
8.11 14.68 0.52 0.85 7.68 15.69 89.0% 0.49 8.94 1.16
8.16 14.60 0.48 0.80 6.95 15.56 88.3% 0.45 7.28 1.05
8.21 14.52 0.43 0.75 6.22 15.44 87.6% 0.40 5.85 0.94
8.26 14.45 0.38 0.70 549 15.31 86.9% 0.36 463 0.84
8.31 14.37 0.33 0.65 4.77 15.18 86.2% 0.31 3.59 0.75
*WL* 8.36 14.17 0.29 0.60 4.06 14.94 84.8% 0.27 272 0.67
8.41 13.38 0.25 0.55 3.37 14.13 80.2% 0.24 2.01 0.60
8.46 12.86 0.21 0.50 27 13.58 77.0% 0.20 1.44 0.53
8.51 12.35 017 0.45 2.08 13.02 73.9% 0.16 0.99 0.48
8.56 11.54 0.13 0.40 1.49 12.16 69.0% 0.12 0.64 0.43
8.61 9.89 0.10 0.35 0.85 10.39 59.0% 0.09 0.36 0.37
8.66 6.87 0.08 0.30 0.52 7.25 41.1% 0.07 0.14 0.26
8.71 2.98 0.09 0.25 0.27 3.23 18.3% 0.08 0.03 0.11
8.76 1.38 0.11 0.20 0.15 1.55 8.8% 0.10 0.01 0.05
8.81 1.04 0.09 0.15 0.09 1.15 6.5% 0.08 0.00 0.03
8.86 0.70 0.07 0.10 0.05 0.75 4.3% 0.06 0.00 0.02
8.91 0.57 0.03 0.05 0.01 0.59 3.3% 0.02 0.00 0.01

8.96 0.00 #DIV/0! 0.00 0.00 0.00 0.0% #DIV/O! #DIV/O! #DIV/O!



STREAM NAME:
XS LOCATION:
XS NUMBER:
DATE:
OBSERVERS:

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

COUNTY:
WATERSHED:
DIVISION: |2
DOW CODE:
USGS MAP:
USFS MAP:

TAPE WT: [0.0

Data Input & Proofing

Cucharas Creek

USFS Picnic Area

071906-x3

7/18/2006

Uppendahl & Molloy

NE

29

315

69 W

6

Huerfano

Cucharas Creek

Cucharas Pass

'Le\_reiand Rod Survey | w

TENSION: [99999

SLOPE:

CHECKED BYcvouiisnuimammanion

ASSIGNED T i e i

lbs / ft
Ibs

0.05875]ft / ft

GL=1 FEATURE

PIN TOP
BPIN

WL

TR

BR
BR

BR
BR

WL

VERT WATER
DIST DEPTH DEPTH
Total Data Points =

0.00 6.07

0.01 6.28

1.00 6.54

2.00 6.94

3.00 7.34

3.50 7.35

4.50 8.36 0.00

5.00 8.56 0.20

5.50 8.71 0.35

6.00 8.61 0.25

6.50 8.41 0.05

7.00 8.56 0.20

7.50 8.76 0.40

8.00 8.76 0.40

8.50 8.66 0.30

9.00 8.66 0.30

9.50 8.76 0.40
10.00 8.56 0.20
10.50 8.91 0.55
11.00 8.96 0.60
11.50 8.56 0.20
12.00 8.66 0.30
12.50 8.61 0.25
13.00 8.71 0.35
13.50 8.66 0.30
14.00 8.86 0.50
14.50 8.56 0.20
15.00 8.66 0.30
15.50 8.51 0.15
16.00 8.71 0.35
16.50 8.66 0.30
17.00 8.71 0.35
17.50 8.66 0.30
18.00 8.41 0.05
18.80 8.35 0.00
19.50 7.04
20.00 6.59
21.00 6.24
22.00 6.09

VEL A Q
39
000  0.00
000  0.00
0.00 0.00
0.00 0.00
0.00  0.00
0.00 0.00
0.00 0.00 0.00
019 010  0.02
0.25 0.18 0.04
0.83 0.13 0.10
0.63 0.03 0.02
1.02 0.10 0.10
035 020  0.07
0.33 0.20 0.07
0.09 0.15 0.01
000 015 0.0
0.69 0.20 0.14
0.51 0.10 0.05
029 028 008
1.93 0.30 0.58
183 010 018
082 015  0.12
1.87 0.13 0.23
157 018 027
085 015 013
0.04 0.25 0.01
000 010  0.00
011 015  0.02
019 008  0.01
045 018  0.08
072 015  0.11
129 018 023
020 015 003
0.00 0.03 0.00
0.00 000  0.00
0.00 0.00
0.00 000
0.00 0.0
0.00 0.0
Tolals] __4.06]  2.71]

Tape to
Water

0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
8.36
0.00
0.00
0.00
0.00
0.00



FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

WS Upstream

WS Downstream

COLORADO WATER
CONSERVATION BOARD LOCATION INFORMATION
STREAM NAME: \ ~ CROSS-SECTION NO.:
Cincheran Ruugn S
CROSS-SECTION LOCATION: | g N
WTS P Area
DATE: OBSERVERS: | 4
A 9l0? wpperdin | ¢ M \\o s
LEGAL % SECTION: — |SECTION: TOWNSHIP: 3/' RANGE: é @) ™
DESCRIPTION Ml’- 2 C‘ ) NIS ) 5\ E (:;
CQUNTY: WATERSHED: WATER DIVISION: DOW WATER CODE:
Huerken o Cre et o sy
uUsGs: N\ ™ -
MARS): Cuc\eres P33
USFS:
SUPPLEMENTAL DATA
SAG TAPE SECTION SAME AS C}/ METER TYPE: Dy T
DISCHARGE SECTION: TESTND 10 MAT 6
METER NUMBER: DATE RATED:
CALIB/SPIN: sec TAPE WEIGHT: Ibs/foot TAPE TENSION: Ibs
CHANNEL BED MATERIAL SIZE RANGE: FAmh NUMBER OF PHOTOGRAPHS:
PHOTOGRAPHS TAKEN: (YES/NO
CHANNEL PROFILE DATA
DISTANCE . : LEGEND:
STATION EROM Tape M ROD READING (f) L {) @ @
Tape @ Stake LB 0.0
g Stake ®
Tape @ Stake RB 0.0 S
5 =, o
@ = P & Station @
WS @ Tape LB/RB q T &.——-:-——-—-——-..,.
c = Photo <‘ )
©, "

Direction of Flow

[g\,g S
SLOPE rOS 8 ‘_}5‘ @ .
T B R T P N e D m
AQUATIC SAMPLING SUMMARY
I STREAM ELECTROFISHED: YES/NO DISTANCE ELECTROFISHED: ______ft 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 IN) 1 2 3 4 5 6 7 8 9 10 | 11 12 |13 | 14 15 | >15 | TOTAL

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

COMMENTS

—_—




DISCHARGE/CROSS SECTION NOTES

STREAM NAME: | \ ‘ _ CROSS-SECTION NO: “ 2 Dﬂr: J’r, )
Cuc\oces R ep otrqo6o3 — | F/[7j06 |see__or—
BEGINNING OF MEASUREMENT | EDGE OF RETER LOOKING DOWNSTREAM: LEFI(;GIG_I:!Q Gége Reading: Wiy [ — \f( 00
2| siake (s | Distance |  width Total Water Depth Revolutions Velnoity fi/sec)
5| Grassiine(g)| From (") Vertjcal Depth of Aiea Discharge
é Waterline (W) ';':":t' D.F: (ft) ?:t?:;' Time At Mean in (12 (cfs)
21 Rock (R) ) o LYI' ") ) (sec) Point Vertical
s | @ K,
b S| & 628
2,0 7.3Y4
S e - .
5 20 19
5.5 25 23
b 4 25 83
h:r & Z O b O 1
+.5 40 2 DD
g (e, ) 555
b { X % 30 . O q
BR 9 30 LT
Q i’ _ H(’) 3 q
10 5 20D S
[0.5 «55 .29
1.0 O L 93
IRs .20 .83
12 s e
'L 5 . ZS } ] 8 7-
\3 25 BT
) ! -} j s '% o * 8 5
Eji(, 'IIL{ 150 nOL{
BI 4.5 20 g
< 3 N,
| "-.' < ’ S ¢ ; 9
J":’J I 35 ’ 95
6.5 . 20 e i =
] ’;\" : ) 36 )f 2— q
.5 "-} I"/‘; & -BO - Z'O_/
(3.0 o) i
we [ 16.6 535 | & &
Sl | 195 204
P
wti 1§88 .32 @
TOTALS:

End of Measurement

Time: lq L

Gage Reading:

CALCULATIONS PERFORMED BY:

CALCULATIONS CHECKED BY:
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B

EAM SUVEY -
f ol
Survey=d by: Rodosavich, Cavalieri, Boyer
T CCDH [Ct
1 Region Southeast !
2 Beaver dams X
3 Nurber (count or estimate) L
L Estimated acreage 1
5 Physical stream damage X
(@ of section affected) X
Major Drainage  Arkansas River 6 Bank degredation 1
Lower verminus EISHEARY Channelization -
Location: Confluence with Cucharas R. ¥ Dredging :
= Below Hwy 12 ' Mine tailing encroachment f
- Road encroachment e
i Accessibility (miles) X
s 218 8 Surfaced :
o Re h:g 9 Non-surfaced car £ milas :
o 22 10|  hL-wheel :
Wiath ] 19 ft. 11 Tstabiished brail ;
—_Elevation 9080 ft. 12 No esbablished trail £
Flow (c.f.5.) 9.k 13 Boat only :
pH 8.8 1l No access C
__phth 0 15| ILand status and mileage X
H( 102.6 ppm 16 USFS li.5 miles ¢
EDTA 85.5 ppm 17 BLM t
Conductivity 100 umho 18 Nunicipal ¢
__X if strean profile obtained 19 Div, of Wildlife ¢
pper terminus X Private, no public access '
__Locabion: 1.7 miles SW of Blue lake 20 Private, open to public (0.5 mile | ¢
- Suvate land Board f
County f
T. 138 21 Mixed small tracts, open t
R. 69W 22 Vixed small tracts, closed b
Se 31 23 Stocking X
__vidth 1L.5 ft. 2l Miles creel size 2.5 miles
Elevation 11,600 Ft. 25 Miles fingerling
Flow io.le5s) 26 Miles fry ]
pH 8.8 27 Miles not sbtocked 1.5 miles |
__phth 0 28 | Aouatic Vegetation X
_ X0 102.5 ppm 29 Filamenbous algae (x one) X
__EDTA 85.5 vppm 30 Absent '
Condretivity 75 umho 31 Rare X |
4 17 svream profile obizined 32 Corrnon ;
Sezbion Summory XX Abundant
Fesncer factor 1.1 i 33 viatercress X
i 5.0 34 X if present
16.5 ft. 35 Stream size classification (x one) | X
ACTEAZe 10.8 30 Large river 100! + "
Observed flow Eird River 60-99! t
Y if inundated by reserveir 38 large stream 36-59!
Mileage uncoctioned 1 39 Mediwm 20-35" '
Ceunties where section is located P s Small 10-19! X
County Huerfano L0 Minor 4-9° -
¥ ion 5 L1 Very small stream L' ?
County 2 Cradient (ccmputer, elev. & miles) (X
___Mijes L3 Percent per mile 2.5 .
County R R N '
y. [




i r Va 0 YLK {_ Upper 56 tion
- 785 Elevation 11
89{  Describe or map station location 1]
Below average 90
Average X 91
Above average 22
Excellent 93
Fishery value - limiting factors XXX
Lack of Pools 9l
95
96
FISH SAMPLING XL
Lower or only station X |
Elevation 97
Describe or map stavion locaticn 938
Samoling method i
Lenzth - feet 1
Sampling adequate 1.
Sampling inadequate 1]
X if scales collected 1]
Estimated % of fish biomass
Rousgh fish A2
Game fish 1.
Estimated % of rough fish biomass | Xi
Bullheads i B,
Carp 1
Cottids 1
Dace 1:
Samoling method 99 Minnows T
Length - feet 100] Suckers 1.
Sampling adequate 101 Suniish 1c
Sampling inadequate 102]  Combined stations X
A if scales collected 103 Fstimated % of fish biomass Xz
Estimated % of fish biomass XXX Rough fish il
Rouzh fish 10k Game fish ik
Game fish 105 Estimate % of rough fish biomass X
Estimated % of rough fish biomass T Bullheads 1
Bullheads ' 105 Carp 13
Carp 107] Cottids 1
o Cottids 100 Dac= 13
Dace 109 Minnows %
Minnows 110 Suckers I
Suckers 311, Sunfisn i
Sunfish 112 No. of gams fish 6.0" i 1

A}

per mile



1041
Form

i )
Inventory
ki

SB-97
Computer ran [
Step

+d on"

Vil

|
J

-

A

Plue book

'72-'73 FISIIERIES INVENTORY /
1041 RELATED DATA
DPercent Open to Public  —
(72 Inventory)
uality of Water ;
Pool-riffle Ratio
Temperature of
Water _ ,
Clarity of Water ;
Fish Food Supply ,
Condition of Fish 3
Legal Access ,
Physical Access™ ,
Aecthetic Value . i
Meanders Value ,
Improvement
Potential ,
Stocking Status ___- ,
Population
Status —

MINIMUM STREAM FLOW DATA

Maximum Channel Width
Maximum Wetted Perimeter

Maximum Depth
&

Decreed Flow .

Initial Month s
Initial Day ,
Initial Year

A i i s R T A A e o

"
.

Stream Code

Stream Name

R N
S 'ad s e N A i L

(regularly, occasionally, rarely or never)

(normal, over-populated, under-populated)

<14



STOCKING AND FISH SAMPLING DATA

STREAM CODE
STOCKING D Q 9606

STOCK79-83 5 YRS /

STOCKYRS Y Y Y N —‘f- /;/
SPECIES-SIZE STOCKED:
Msol 6« ‘3 @..‘1'

FISH SAMPLING

SAMPLE DATE: / y,

meTHODS : KRG CLCEN

SPECIES #TAKEN AVG.LENGTH RANGE AVG.WT RANGE YTOFAL

(cm) (cm) (g) (g) CATCH [

1. e |§/ 5”‘;/
2

3.

4.

3

6. i

-

8.

9.

10.

11l

12

13

14.

[
w




Cuchara Creek
USFS Picnic Area




Cuchara Creek
USFS Picnic Area
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COLORADO WATER
NSERVATION BOARD

FIELD DATA
FOR

INSTREAM FLOW DETERMINATIONS

LOCATION INFORMaATION /53 / ;h.ﬁ\

- .AEAM NAME:
[ U(‘,.L’] Ara

S v@'ver

93 &

CROSS-SECTION NO.: :

CROSS-SECTION LOCATION:

42 3-9 | OEEEE lee CB&W’E /Q/e Gella c}!;or Da(‘l’-;, Murph\;
Iﬁggglﬁlpnou Ys SECTION: SECTION: TOWNSHIP: 7 <. NjS HANGE: ij P
= j
OQUNTY: e WATERSHED: = , J - WATER DIVISION: DOW WATER CODE: o4
Ve /HUE AR hs4 Arkansas £ w2 | 292 564/ 535673
USGS:
MAP(S):

USFS: Q4 Isabel| MNational Fores

SUPPLEMENTAL DATA

e T e e T A, e e A i P ST

SAG TAPE SECTION SAME AS METER TYPE: [q -
DISCHARGE SECTION: FERLNG /na (S ﬁ'?.: J.-z',u £ 1 248
METER NUMEEﬁj DATE RATED: 0z /UA Rod ¢ jrvel >ovvas
504 ) 24 B CALIB/SEIN.:s sec | 1aPEweigHT: M1 bgstoor | TaPE TENSION: A Ibs
CHANNEL BED MATERIAL SIZE RANGE: M OTOGRARHE TAKE rIIQNO NUMBER OF PHOTOGRAPHS:
RAPHS TAKEN: YE
CHANNEL PROFILE DATA ?
g Bl e e ey e e
STATION Ly L ROD READING (fy) ® LEGEND:
@ Tape @ Stake LB 0.0 1 1 0, @ ®
- Stake
s
- Tape @ Stake RB 0.0 1 71 S o F{ — ®
@ 0 E : e [V
WS @ Tape LB/RB 0. T
6.3¢ / 6.57 C & Photo
= 7 H " y
@ WS Upstream 'g o) (’ o2 H
@ W3 Downstream Lll 0 ﬁ) 7 ! Direction of Flow
‘ ' g @0 oy
SLOPE Tos 11D 9 1 A S
G AR A S P A
97/ 26 = L0333 @
AQUATIC SAMPLING SUMMARY
STREAM ELECTROFISHED: YES/NO DISTANCE ELECTROFISHED: ______ft FISH CAUGHT; YES/NO WATER CHEMISTRY SAMPLED: YES/NO
Ll Es
LENGTH - FREQUENCY DISTRIBUTION BY ONE-INCH SIZE GROUPS (1.0-1.9, 2.0-2.9, ETC.)
SPECIES (FILLIN) 1 2 3 4 5 5 7 8 9 10 11 12 13 14 15 | >15 | TOTAL

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

COMMENTS

e

Cley. = 0.5 Yoot

Sla(l  Gage
J S




End of Measurement | Time:

Gage Reading:

1 Fe

/'US\/{'.‘J

i,f' 4/ / 2 g
\__~ DISCHARGE/CROSS SECTION NOTES
rSTREAM NAME: ﬂ; P hmfo@ 'el'\m/\ CROSS-SECTION NO: [;?5;33—95 SHEET,LOF_[
{NING OF MEASUREMENT :{E)l.)onTosl‘:l';T‘{ﬁET]EH LAQKING DOWHSTREAN: LEFT / RIGHT Gage Reading: ft TIME:
2| stake (5| Distance Width Total Water Depth Revolutions Velocity (ft/sec)
% &:,Zs,:}:: zﬁ’]l mﬂ tH D:p.i:ica;m D{{!f:,}th Oh(:"" Time At Mean in Alrga Plagens
Ef Rock  (RY] PN @?'5 "ff'u%p o Lot ) (sec) Point Vertical g tots)
ﬂam-r_ruln'}’ Bm __
LIS | D.p 359
0
27 i
3.2 4¢3
LRE g0 s d |
LTw s | .35 | 42 |nBT | W4 0  |.0035.| p
' 5.9 | 50 L4 | o) . 6 03 .05 | .00l5
¢ | #4545 (.15 | o185 | .67 A9 07 | .07
e.7 | 245 ¢ o2 | ok e | /4 3
19 | 450 ¢.72 | -2 4 23 | .10 08
17 | 55 6. 74 .3 .4 (.45 | .13 o /9
g | «50 (ea | .3 | wh 0.4 /5 | 06
belwd veek | %7 | 50 Gogl | w® . O 0.0 3 1S o
” 93 | +50 ¢sa| 2 | .4 0.4l | /0| .04
' 9.7 | .45 e | 35 | uhb 2 | et » 33
0.2 ] «50 (. 63 35 | 43 0.9 /& e )b
10.2 | +50 .12 Yo il 0.5 o 20 . /0
i3 | +50 (.75 YS | 24 L.zg «J8 I
1.7 1 (32 t:") 24 .S ol Mok
— rac By A u55‘ . (.d9 o g lf; 0,.S .06 L0323
1.2 | 050 G.79 25 | -4 .2 /3 « 5
13.2 | 45 L. gL -4 .8 0.9 il 3 N
vock 137 | 50 Gty o | o4 6.L 05 | .03
(42| 50 =Y, D5 | .4 0.¢ /3 | (0%
14.71 50 G.8Y 35 | .b .15 0 /% s 20
g2 | <50 ¢. 70 3 i 0.9 wf5: | e )2
oh var k [S.7] +50 G54 i3 .4 pos | oI5 | 0%
ve cK 1.2 | 50 b.4s o) vh 0.2 (@) @)
i €17 s 45 G.sy 0 84 a.0 @] )
1. | 50 bb1il ol 4 2 | .05 | Lo¢
(1.7 | ead. 702 5 | el L2s | 2% | .34
15.2 | 30 7.0 9 wd I iof 6.2 | .95 | +af -
) .50 ..9% 45 ik LIS 225 oD%
(9.2 | =55 G.7¢ w5 | o8 & .43 JY | 30
19. 9 50 L7% ol e 0.¢(S )0 N
doz| o4S | Ler| .05 | .4 .20 | .02 | .004%
Rgw langl .95 6.C3| g b b | L0603 | O
_ 207 5 %2
RAE 24.p S. 3%
LY.
o lasd] sy 39% | 3.53
CALCULATION ER

CALCULATIONS CHECKED BY:
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® COLORADO WATER CONSERVATION BOARD ¥
* INSTREAM FLOW / NATURAL LAKE LEVEL PROGRAM "
x STREAM CROSS-SECTION AND FLOW ANALYSIS *
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LOCATION INFORMATION

STREAM NAME : Cucharas Creek (%3K) USFS-DATA
XS LOCATION:

XS NUMBER :

DATE - 5/30/55

CBSERVERS: Murphy, Pfsoch

i/4 SEC:

SECTION:

THP:

RANGE :

EM:

COUNTY : Huerfano

WATERSHED: Cucharas River

DIVISION: 2

DOW CODE: 25606

USGS MAP:

USFS MAP: San Isabel

SUPPLEMENTAL DATA %% NOTE #*¥*+#

S=ssssmasEsEss==s Leave TAPE WT and TENSICN

at defaults for data collected
TAPE WT: 0.0001 with a survey level and rod
TENSION: 99999

CHANNEL PROFILE DATA

SLOPE: 0.039

INPUT DATA CHECKED BY: ... ... .. ...t iitiiainianaannanananannns DATE. ... it ii i

ASSTGNED TO: .ol i sa i il abilihaie Sl sl it siiie diniiiia DETE s s ns i



STREAM NAME : Cucharas Creek (93K) USFS-DATA

X5 LOCATION:
XS NUMBER:
INPUT DATA # DATA POINTS= 34 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WATER ARERX Q $0
DIST DEPTH DEPTH VEL DEPTH (Am) (Qm) CELL
5 0.00 1.74 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
5.00 2.46 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
G 8.40 3.29 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
W 11.50 4.40 D.00 0.00 0.00 a.00 0.00 0.00 0.0%
11.60 5.15 0.70 1.40 0.76 0.70 0.18 0.25 1.8%
12.00 5.05 0.60 0.70 D.41 0.60 0.30 0.21 1.6%
12.60 5.19 0.80 1.00 0.62 0.80 0.40 0.40 3.0%
13.00 5.20 0.80 0.30 0.40 0.80 0.36 0.11 0.8%
13:.50 5.16 0.70 1.50 0.50 0.70 0.35 0.53 3.9%
14.00 5.25 0D.90 3.30 0.51 0.90 0.45 1.49 11.0%
14 .50 b o) 0.70 1.60 0.50 0.70 6 B 0.56 4.2%
15.00 5.05 0.60 4.30 052 0.80 0.30 1.29 9.6%
15.50 4.93 D.60 4.00 0.51 0.60 0.30 1.20 8.9%
16.00 5.1 0.70 2.10 0.53 0.70 0.35 0.74 5.5%
16.50 4.95 0.50 3.90 0.52 0.50 0.25 0.98 7.2%
17.00 5.00 0.60 2.30 0.50 0.60 0.30 0.69 5.1%
17.50 5.05 0.60 2240 0.50 0.60 0.30 0.66 4.9%
18.00 4.95 0.50 1.40 0.51 0.50 025 0356 2.6%
18.50 4.96 0.50 0.%0 0.50 0.50 0.25 0.23 L..7%
15.00 5.00 0.60 2.20 0.50 0.60 030 0.66 4.9%
19.50 4.54 0.50 2.50 0.50 0,50 0.25 0.63 4.6%
20.00 5.00 .60 0.70 0.50 D.60 0.30 0.21 1.6%
20.50 5.08 0.70 1.40 0.51 0.70 Q.35 0.49 3.6%
21.00 5.23 0.60 LT 0552 0.60 0.45 {1 B0F g 5%
22.00 4.99 .60 0.30 1.03 0.60 0.80 0.18 1.3%
23.00 4.84 0.40 0.60 1.01 0.40 0.40 0.24 1.8%
24.00 4.786 0.40 1.30 1.00 0.40 0.48 0.62 4.6%
25.40 4.73 0.40 0.00 1.40 0.40 0.32 0.00 0.0%
W 25.60 295 a.00 0.00 1.00 0.00 0.00 0.00 0.0%
26.40 3.94 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
G 27.30 3.89 Q.00 0.00 0.00 0.00 0.00 0.00 a.0%
28.20 3.28 0.00 0.00 .00 0D.00 0.00 0D.00 0.0%
29.10 2,82 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
s 3170 0.20 0.00 0.00 0.00 D.00 0.00 0.00 0.0%
POTARS| <o i o 15.78 0.9 8.14 13.45 100.0%
(Max. )

Manning's n = (ol G



STREAM NAME : Cucharas Creek (93K) USFS-DATA
XS LOCATION:
XS NUMBER :

WATER LINE COMPARISON TABLE

WATER MEAS COMP AREA
LINE ARER AREA ERROR
3.83 8.14 17.04 109.4%
3.85 8.14 16.70 105.2%
3.87 8.14 16.36 101.1%
3.89 8.14 16.02 97.0%
3.91 8.14 15.69 92.9%
393 8.14 15.37 89.0%
3.95 8.14 15.06 85.2%
3.97 8.14 14.76 81.4%
3.99 8.14 14.45 77.7%
4.01 8.14 14.15 73.9%
4.03 8.14 13.85 70.2%
4.04 8.14 13.70 68.4%
4.05 8.14 13.55 66.5%
4.06 8.14 13.40 64.7%
4.07 8.14 13.25 62.8%
4.08 §.14 13.10 61.0%
4.0% 8.14 12.95 59.2%
4.10 §.14 12.80 57.3%
4.11 8.14 12.85 55.5%
4.12 8.14 12.50 53.7%
4.13 8.14 12.35 51.9%
4.15 8.14 12.06 48.2%
4.17 8.14 11.76 44 .6%
4.19 8.14 11.47 41.0%
4.21 8.14 11.18 37.4%
4.23 8.14 10.89 33.9%
4.25 8.14 10.60 30.3%
4.27 8.14 10.31 26.8%
4.29 8.14 10.03 23.2%
4.31 8.14 9.74 19.7%
4.33 8.14 9.46 16.2%

WATERLINE AT ZERO
AREA EREROR = 3825



STRERM NAME:
XS LOCATICN:
X8 NUMBER:

Cucharas Creek

(93K) USFS-DATA

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

DIST TO TOP AVG. MAX . WETTED PERCENT HYDR

WATER WIDTH DEPTH DEPTH ARER PERIM. WET PER RADIUS
(FT}) [FT) (FT) (FT) (8Q FT) (FT) (%) {FT)

___3_._ 0.96 1.36 15.94 18.27 100.0% 0.87
3.83 17.17 0.99 1.43 17.04 18.92 103.6% 0.50
31.88 16.74 0.97 1.38 16.19 18.42 100.8% 0.88
3.93 15.72 0.98 1.33 15.37 17.34 95.0% 0.89
3.98 15.24 0.96 1.28 14.61 16.81 92.0% 0.87
4.03 15.09 0.92 1.23 13.85 16.61 90.9% 0.83
4.08 14.94 0.88 1.18 13.10 16.41 85.8% 0.80
4.13 14.79 0.84 & [ 12.35 1l6.21 BH.B% 0.76
4.18 14 .64 015 1.08 11.62 16.01 87.7% 0.73
4.23 14.49 0.75 1.403 10.89 15.81 86.6% 0.69
4.28 14.34 0 TL 0.98 10.17 15.61 B5.5% 0.65
4.33 14.189 0.67 0.93 9.46 15.41 B4 .4% 0.561
4.38 14.04 0.82 0.88 8.75 15.21 83.3% 0.58
4.43 13.5986 0.58 0.83 8.05 15.06 82.5% 0.53
4.48 13.94 0.53 0.78 7.35 14 .96 81.9% 0.49
4.53 13.93 0.48 0.73 6.66 14.86 81.4% 0.45
4.58 13.91 0.43 0.68 5.96 14.76 80.8% 0.40
4.63 13.89 0.38 0.63 527 14.66 80.2% 0.36
4.68 13.87 0.33 0.58 4.57 14.56 79.7% 03T
4.73 13.86 0.28 0.53 3.88 14.45 79.1% 0.27
4.78 12.26 0.26 0.48 3.23 1281 70.1% 0.25
4.83 11.63 .23 0.43 2.63 12.13 66.4% 0.22
4.88 11.20 4] 0.38 2.06 11.66 63.8% 0.18
4.93 10.86 0.14 0.33 1.51 11.27 L. 7% 0.13
4.98 B.47 0.12 0.28 1.01 §.81 0.11
5.03 6.06 0.11 0.23 0.85 6.32 34.6% 0.10
5.08 4.45 0.09 0.18 0.39 4.61 25.3% 0.09
5.13 3.30 0.06 D13 0.20 3.38 18.5% 0.08
5.18 2.186 0.03 0.08 0.06 2.19 12.0% 0.03
5.23 0.38 0.01 0.03 0.00 0.3% 2.1% 0.01

D - ‘CIY
V -3.05
?aWP = 0Ll

AVGE.
FLOW VELOCITY
(CFS) (FT/SEC)
37.44 2.35
40.86 2.40
38.21 2.36
36.49 2.37
34,20 2.34
31.55 2.28
28.98 2.21
26.51 2.15
24.13 2.08
21.84 2.01
19.65 1.93
17.56 1.86
15.56 1.78
T3 .63 1.69
LA TFT 1.60
10.02 1.51
8.37 1.40
6.84 1.30
IR ST —
---;.15 1.07
3.31 L3
_ﬂf2,44 0.93
1.67 0.81
1.02 0.67
D.61 0.61
0.37 0.57
0.20 0.50
0.08 0.39
0.01 0.24
0.00 0.13



STREAM NAME : Cucharas Creek (93K) USFS-DATA
XS LOCATION:
XS NUMBER:

SUMMARY SHEET

13.45 cfs
40.86 cfs
-203.7 %

RECOMMENDED INSTREAM FLOW:

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

FLOW (CFS) PERIOD
MEASURED WATERLINE (WLm)= 4.08 ft s=s======= R
CALCULATED WATERLINE (WLc)= 3.83 ft
(WLm-WLe) /WLm * 100 = 6.1 %
MAYX MEASURED DEETH (Dm)= 0.90 ft
MAX CALCULATED DEPTH (De)= 1.43 ft J
(Dm-Dc) /Dm * 100 Lsa';/
MEAN VELOCITY= 2.40 ft/sec
MANNING'S N= 0.114
SLOPE= 0.039 fr/ft
4 % QOm = 5.4 cfs
2.5 * Qm= 33.6 cfs
RATIONALE FOR RECOMMENDATION :
RECOMMENDATION BY: . .itninatnnnennennenennesnnens BGENCY. Lottt O i< " - S

CWMCERENIEW BY i s a0 G 8 s o S D R W S e s S aasa L
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LOCATION INFORMATION

STREAM NAME: Cucharas Creek (93K) USFS-DATA
XS LOCATION:

XS NUMBER:

DATE: 5/30/95
OBSERVERS : Murphy, Pfsoch
1/4 SEC:

SECTICON:

TWE:

RANGE :

PM:

COUNTY : Huerfano
WATERSHED : Cucharas River
DIVISION: 2

DOW CODE: 29606

USGS MAP:

USFS MAP: San Isabel

SUPPLEMENTAL DATA

TAFE WT: 0.0001
TENSION: 93999

CHANNEL PROFILE DATA

SLOPE : 0.03%9
SHECKER (BY . s cwmmmesamsog DETE e
ASSIGNED TO: .......ccevveunnn DATE........

PROQF SHEET

SEEm====-

INPUT DATA # DATA POINTS= 34
FEATURE VERT WATER TAPE TO
DIST DEPTH DEPTH VEL A Q WATER
s 0.00 1.74 0.00 0.o0 0.00 0.00 0.00
5.00 2.46 0.00 a.o00 0.00 0.00 0.00
G 8.40 3.29 0.00 0.00 0.00 0.00 0.00
W 11.50 4.40 0.00 0.00 0.00 0.00 0.00
11.60 515 0.70 1.40 0.18 0.25 4.45
12.00 5.05 0.60 0.70 0.30 0.21 4.45
12.60 5159 0.80 1.00 0.40 0.40 4.39
13.00 5.20 0.80 0.30 0.38 0.11 4.40
13.50 5.16 0.70 1.50 Dz 35 0.53 4.46
14.00 5.25 0.%90 3..30 0.45 1.49 4.35
14.50 5.19 0.70 1.60 0235 0.56 4.489
15.00 505 0.60 4.30 .30 1:29 4.45
15.50 4.93 0.60 4.00 0.30 1.20 4.33
16.00 5.10 0.70 2.10 0.35 0.74 4.40
16.50 4.95 0.50 3.90 0.25 0.98 4.45
17.00 5.00 0.60 2.30 0.20 0.69 4.490
7,50 5.05 0.60 2.20 0.30 0.66 4.45
18.00 4.95 0.50 1.40 0.25 0., 35 4.45
18.50 4.96 0.50 0.90 0.25 0.23 4.46
19.00 5.00 0.60 2.20 0.30 0.66 4.40
19.50 4.94 0.50 2.50 0.25 0.63 4.44
20.00 5.00 0.60 0.70 0.30 0.21 4.40
20.50 5.08 0.70 1.40 0.35 0.49 4.38
21.00 5.23 0.60 1.70 0.45 0.77 4.63
22.00 4.99 0.60 0.30 0.60 0.18 4.39
23.00 4.84 0.40 0.60 0.40 0.24 4.44
24 .00 4.76 0.40 1.30 0.48 0.62 4.36
25.40 4.73 0.40 0.00 0.32 0.00 4,33
W 25.60 3.75 0.00 0.00 0.00 0.00 0.00
26.40 3.94 0.00 0.00 0.00 0.00 0.00
G 27.30 3.89 0.00 0.00 0.00 0.00 0.00
28.20 3.28 0.00 0.00 0.00 0.00 0.00
29.10 2892 0.00 0.00 0.00 a.00 0.00
5 31.70 0.20 0.00 0.00 0.00 0.00 0.00
TOTALS 8.14 13.45



FIELD DATA
FOR
INSTREAM FLOW DETERMINATIONS

 IC)/ =
— Vi U2
COLORADO WATER [ /&= ¥
CONSERVATION BOARD LOCATION INFORMATION
STREAM NAME: . ) G—= L \ e ) CROSS-SECTION NO.:
NG W o Cteel 19K Y\ WFS O 4
CROSS-SECTION LOCATION: i
DATE: | OBSERVERS: ~T _
(R0 - YA > Dy bl il & L ot 2
LEGAL | Ye SECTION: SECTION: TOWNSHIP: RANGE: PM:
DESCRIPTION O N/S E/W
COUNTY: WATERSHED: CHN WATER DIVISION: DOW WATER CODE: <
(W) : i g 3 M /r — / (’{ { ~
N e ) OIS~ IS\We &— < Ul
USGS:
MAP(S):
USFS: t ]
\ i o SO
T
SUPPLEMENTAL DATA
SAG TAPE SECTION SAME AS METER TYPE: N>,
DISCHARGE SECTION: YES /MO Y ] g,
METER NUMBER: DATE RATED: ks
CALIB/SPIN: sec | TAPEWEIGHT:  __ ___ibs/toot | TAPE TENSION: _____ Ibs
CHANNEL BED MATERIAL SIZE RANGE: NUMBER OF PHOTOGRAPHS:
PHOTOGRAPHS TAKEN: YES/NO
CHANNEL PROFILE DATA
DISTANCE LEGEND:
STATION FROM TaPE U ROD READING (ft)
Tape @ Stake LB 0.0
® Stake ®
Tape @ Stake RB s
® ne K Station @
€ a
WS @ Tape LB/RB . T
@ ape 0.0 pS = Riicics ®-.
— / , B H
@ WS Upstream ‘-/"‘O [ Z Q
: - —— Cr :
@ WS Downstream {,\7_ 8 < B (_( Direction of Flow
77 'j : ® o
E o | -
PE 7, s )
sLO 21l 2 Q‘? : 5 gt d{ 3 —

AQUATIC SAMPLING SUMMARY

STREAM ELECTROFISHED: YES/NO DISTANCE ELECTROFISHED: ft 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 IN) 1 2 3 4 5 6 7 8 9 10 | 1 12 |13 | 14 | 15 | >15 | TOTAL
AQUATIC INSECTS IN STREAM SECTION BY COMMON OR SCIENTIFIC ORDER NAME:
COMMENTS
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*

COLORADC WATER CONSERVATION BOARD
i INSTRERM FLOW / NATURAL LAKE LEVEL PROGRAM
* STREAM CROSS-SECTICN AND FLOW ANALYSIS

L R R R e R e e R R R R e e

LOCATION INFORMATION

STREAM NAME :
XS LOCATION:
XS NUMBER:

DATE:
OBSERVERS :

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

COUNTY :

WATERSHED :
DIVISION:
DCW CODE:

USGS MAP:
USFS MAP:

SUPPLEMENTAL DATA

TAPE WT:
TENSION:

CUCHARAS RIVER

93K
1;

4/23/97

CHAVEZ GALLAGER MURPHY

ARKANSAS

SAN IS

0.0001
99999

CHANNEL PROFILE DATA

=

SLOFPE:

INPUT DATA CHECKED B

AEEGRED O o o B R A e SR i

0.0373

R a8k MR R R A BT R3 e  8| BLB B i S m

oo NOT‘E o W
Leave TAPE WT and TENSION

at defaults for data collected

with a survey level and rod

*

*

*



STREAM NAME : CUCHARAS RIVER

XS LOCATION: 93K
XS NUMBER: 1
INPUT DATA # DATA POINTS= 41 VALUES COMPUTED FROM RAW FIELD DATA
FEATURE VERT WATER WETTED WATER ARER Q ¥ Q
DIST DEPTH DEPTH VEL PERIM. DEPTH (Am) (Qm) CELL
] 0.00 3.59 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
2,70 4.20 0.00 06.00 0.00 0.00 0.00 0.00 0.0%
3.20 4.63 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
BF 5.00 5.40 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
WL 5.30 6.42 0.00 0.00 0.00 0.00 0.00 0.o00 0.0%
5.80 6.49 0.10 0.03 0.50 0.10 0.05 0.00 0.0%
6.30 8.75 0.15 0.98 0.56 0.15 0.07 0.07 1.9%
6.70 6.70 0.30 0.96 0.40 0.30 0.13 0.13 3.7%
7.20 6.72 0.20 0.83 0.50 0.20 0.10 0.08 2.4%
T<T0 6.74 0.30 1.15 0.50 0.30 0.17 0.19 5.4%
B.30 6.69 0.30 0.40 0.60 0.30 0.15 0.06 1.7%
8.70 6.66 0.30 0.00 0.40 0.30 0.15 0.00 0.0%
9.30 6.59 0.20 0.41 0.60 0.20 0.10 0.04 o
9.70 6.75 0.35 2.10 0.43 0.35 0.16 0.33 9.4%
10.20 6.68 0.35 0.%0 0.50 0.35 0.18 0.16 4.5%
10.70 6.72 0.40 0.50 0.50 0.40 0.20 0.10 2.8%
11.20 675 0.45 1.25 0.50 0.45 0.23 0.28 8.0%
11.70 6.82 0.30 1.80 0.50 0.30 0.15 0.27 1%
12.20 6.48 0.10 0.50 0.60 0.10 0.06 0.03 0.8%
12.80 0.8 0.25 1.20 0.68 0.25 0.13 0.15 4.3%
13.20 6.86 0.40 0.90 0.41 0.40 0.18 0.16 4.6%
13.70 6.64 0.10 0.60 0..55 0.10 0.05 0.03 0.9%%
14.20 B 0.25 0.60 0.50 0.25 0.13 0.08 2.1%
14.70 6.84 0.35 115 052 0.35 0.18 0.20 5.7%
15.20 6.76 0.30 0.80 0.51 0.30 {8 -1 0.12 3.4%
15.70 6.54 0.30 0.45 0.55 0.30 015 0.07 1.9%
le6.20 65.45 0.00 0.00 0.51 0.00 0.00 0.00 0.0%
16.70 6.51 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
17.10 6.67 0.10 0.85 0.43 0.10 0.05 0.04 1.2%
I7.70 7.02 0.50 1.25 0.69 0.50 0.28 0.34 9.8%
18.20 7.09 0.50 0.25 0.50 0.50 0.25 0.06 1.8%
18.70 6.98 0.45 .15 0.51 0.45 0,23 0.26 7.4%
19.20 6.76 0.25 1.43 0.55 0.25 0.14 0.20 5.6%
19.80 6.78 0.20 0.865 0.60 0.20 0.10 0.07 1.8%
20.20 6.61 0.05 0.21 0.43 0.05 0.02 0.00 0.1%
WL 20.70 6.63 0.00 0.00 0.50 0.00 0.00 0.00 0.0%
21.70 5.82 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
BF 24.00 5.38 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
24.70 5.70 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
25.10 4.60 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
s 27.40 3.68 0.00 0.00 0.00 0.00 0.00 0.00 0.0%
TOTALS ---=-==--=sescecccccanaa 15.56 0.5 3.90 3.52 100.0%

Manning’'s n = 0.1262






STREAM NAME: CUCHARAS RIVER
XS LOCATION: 93K
XS NUMBER: 1

WATER LINE COMPARISON TAELE

WATER MEAS comp ARER
LINE ARER AREA ERROR
6.32 i B o, 8.1l 56.9%
6.34 3.90 5.80 48.8%
6.36 3.90 5.48 40.7%
6.38 3.90 LT 32.6%
6.40 390 4.85 24.5%
6.42 3.590 4.54 16.5%
6.44 390 4.23 B.5%
6.46 3. 90 3.92 D.6%
6.48 3.90 3.62 -7.1%
6.50 3.90 3533 -14.5%
6.52 390 3.05 -21.8%
65.53 2.90 2.91 -25.3%
6.54 3.90 277 -28.8%
6.55 390 2.64 -32.3%
6.56 3.90 2.50 -35.8%
6.57 3.90 2.37 -39.2%
6.58 3.90 2.24 -42.6%
6.59 3.90 2.10 -46.0%
6.60 3.80 1.97 -49.3%
6.61 3.90 1.85 -52.6%
6.62 3.90 1.72 -55.7%
6.64 3.90 1.49 -61.7%
6.66 3.90 127 -67.4%
6.68 3.90 1.06 -72.7%
6.70 3.90 0.87 -77.6%
6.72 3.90 0.71 -81.7%
6.74 3.90 0.59 -84.9%
6.76 3.90 0.49 -87.4%
6.78 3.90 0.41 -89.5%
6.80 3.90 0.35 -91.1%
6.82 3.90 0.30 -92.4%

WATERLINE AT ZERO
AREA ERROR = 6.462




STREAM NAME :

XS LOCATION:

CUCHARAS RIVER
93K

2.00

XS NUMEER: 1
*GL* = lowest Grassline elevation corrected for sag
STHGBW!}?BLE *WL* = Waterline corrected for variations in field measured water surface elevations and sag
DIST TO TOP AVG. MAXY . WETTED PERCENT HYDR AVG.
WATER WIDTH DEPTH DEPTH ARER PERIM. WET PER RADIUS FLOW VELOCITY
(FT) (FT) (FT) (FT) (8Q FT) (FT) (%) (FT) (CFS) (FT/SEC)
*GL* 5.40 E 19.66 ) i S 1.6%9 21.77 21.68 100.0% 1.00 49.63 2.28
5.46 19.16 1.07 B 20.58 21.08 97.2% 0.98 46.04 2.24
5.51 18.76 1.05 1.58 19.63 20.59 94.9% 0.95 43.23 2.20
5.56 18.36 1.02 1.53 18.70 20.10 92.7% 0.93 40.52 2.17
5.61 17.95 0.99 1.48 17.79 19.61 90.4% 0.91 37.92 2.13
5.66 17.55 0.96 1.43 16.91 15.12 88.1% 0.88 35.42 2.09
5.71 17.18 0.93 1.38 16.04 18.67 86.1% 0.86 32.96 2.086
5.76 16.90 0.50 L3 1519 18.35 84.6% 0.83 30.44 2.00
5.81 16.62 0.86 1.28 14.35 18.03 83.1% 0.80 28.02 1.95
5.86 16.51 0.82 1.23 13.52 17.87 82.4% 0.76 25.53 1.89
5.91 16.44 o 3 § 1.18 12.70 17.74 Bl1.8% 0.72 23.10 1.82
5.96 16.36 0.73 1.13 11.88 17.60 B1.2% 0.67 20.77 1.75
6.01 16.28 0.68 1.08 11.06 17.47 B0.6% 0.63 18.54 1.68
6.086 16.21 0.83 1.03 10.25 17.34 79.9% 0.59 16.41 1.60
6.11 16.13 0.98 9.44 17.21 79.3% 0.55 14.38 1.52
6.16 16.05 / 0.93 8.64 17.08 78.7% 0.51 12.46 1.44
! 6.2 15.98 0.88 7.83 16.95 78.1% 0.46 10.65 1.36
6.26 15.30 0.83 7.04 16.82 77.5% 0.42 “8.95 . 1.27
6.31 15.82 0.78 6.24 16.68 76.9% 0.37 a7 1.18
6.36 15.75 0.73 5.46 16.55 76.3% 0.33 5.92 1.08
6.41 15.67 0.68 4.67 16.42 75.7% 0.28 4.59 (0.95 |
*WL* 6.46 15.15 0.63 3.82 15.87 73.2% 0.25 3.47 0.89
6.51 14.05 0.58 e i 14.72 67.9% 0.22 2.58 0.82
6.56 13.39 0.53 2.48 13.98 64.5% 0.18 1.78 _0.72
6.61 12.54 0.48 1.83 13.05 60.2% 0.14 1.12 0.861
6.66 10.87 0.43 1.25 11.09 0.11 0.66 0.53
6.71 7.85 0.38 0.78 8.16 37.6% 0.10 037 0.47
6.76 4.51 0.33 0.48 4.72 21.7% 0.10 0.24 0.50
6.81 2.49 0.13 0.28 0.32 2.62 12.1% 0.12 0.18 0.56
6.86 1.54 0.14 0.23 0.22 1.63 7.5% 0.14 0.13 0.60
6.91 1.34 0.11 0.18 0.15 1.40 6.5% 0.11 0.08 0.51
6.96 1.14 0.08 0:13 0.08 1.18 5.4% 0.07 0.03 0.40
7.01 0.87 0.04 0.08 0.0( 0.89 4.1% 0.04 0.01 0.27
7.06 0.33 0.01 0.03 0.00 0.34 1.6% 0.01L 600 0.13



STREAM NAME: CUCHARRS RIVER

XS LOCATION: 33K
XS NUMBER: 1

SUMMARY SHEET
MEASURED FLOW (Qm)= 3.52 cfs RECOMMENDED INSTREAM FLOW:
CALCULATED FLOW (Qc)= 3.47 cfs e
(Qm-Qe) /Qm * 100 = 1.3 %

FLOW (CFS) PERIOD

MEASURED WATERLINE (WLm)= 6.57 ft O —— s
CALCULATED WATERLINE (WLc)= 6.46 ft
(WLm-WLc) /WLm * 100 = 1.7%
MAX MEASURED DEPTH (Dm)= 0.50 ft
MAX CALCULATED DEPTH (Dc)= 0.63 ft
(Dm-De) /Dm * 100 -25.7 %
MEAN VELOCITY= 0.89 ft/sec
MANNING'S N= 0.126
SLOPE= 0.0373 ft/ft
.4 * Om = 1.4 cfs
2.5 * Om= 8.8 cfs
RATIONALE FOR RECOMMENDATION:
RECOMMERDRTION BY: i oicodomin i suei svans s imsas AORNOY . o i Fr b R R DATE:...... R R

CWCE - BEVIBI BYE: i huwna mua e i iesian o s o 0 o e i 0 I e v A ol e e {1 o A R L D
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LOCATION INFORMATION

STREAM NAME: CUCHARAS RIVER
XS LOCATION: 93K
X8 NUMBER: 1

DATE:
OBSERVERS:

4/23/97
CHAVEZ GALLAGER MURPHY

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

COUNTY :

WATERSHED: ARKANSAS
DIVISION: 2

DOW CODE:

USGS MAP:

USFS MAP: SAN IS

SUPPLEMENTAL DATA

TAFE WT:
TENSION:

CHANNEL PROFILE DATA

SLOPE 0.0373
CHECKED: BY osomamios s s sk DRATEE e sins
ASSIGNED TO: ...vvvvvevnenvnnn DATE........

PROOF SHEET

EEEEEEE TS

INFUT DATA # DATA POINTS= 41
FEATURE VERT WATER TAPE TO
DIST DEPTH DEPTH VEL A Q WATER
s 0.00 3.59 0.00 0.00 0.oo0 0.00 0.00
2.70 4.20 0.00 0.00 0.00 0.00 0.00
3.20 4.63 0.00 0.00 0.00 0.00 0.00
1 BF 5.00 5.40 0.00 0.00 0.00 0.00 0.00
WL 5.30 6.42 0.00 0.00 0.00 0.00 0.00
5.80 6.49 0.10 0.03 0.05 0.00 6.39
6.30 6.75 0.15 0.98 0.07 0.07 6.60
6.70 6.70 0.30 0.96 0.13 0.13 5.40
7.20 6.72 0.20 0.83 0.10 0.08 6.52
7.70 6.74 0.30 1.15 0.17 0.19 6.44
8.30 6.69 0.30 0.40 0.15 0.06 6.39
8.70 6.66 0.30 0.00 0.15 0.00 6.36
9.30 6.59 0.20 0.41 0.10 0.04 6.39
9.70 6.75 0.35 2.10 0.16 0.33 6.40
10.20 65.68 0.35 0.90 0.18 0.16 6.33
10.70 6.72 0.40 0.50 0.20 0.10 6.32
11.20 6.75 0.45 1.25 0.23 0.28 6.30
11.70 6.82 0.30 1.80 0.15 0.27 6.52
12.20 5.48 0.10 0.50 0.06 0.03 6.38
12.80 6.79 0.25 1.20 0.13 0.15 6.54
13.20 6.86 0.40 0.90 0.18 0.16 6.46
13.70 6.64 0.10 0.60 0.05 0.03 6.54
14.20 6.71 0.25 0.60 0.13 0.08 65.46
14.70 6.84 0.35 1.15 0.18 0.20 6.49
15.20 6.76 0.30 0.80 0.15 0.12 6.46
15.70 6.54 0.30 0.45 0.15 0.07 6.24
16.20 6.45 0.00 0.00 0.00 0.00 0.00
16.70 6.51 0.00 0.00 0.00 0.00 0.00
17.10 6.67 0.10 0.85 0.05 0.04 6.5
17.70 7.02 0.50 1.25 0.28 0.34 6.52
18.20 7.09 0.50 0.25 0.25 0.06 6.59
18.70 6.98 0.45 1.5 0.23 0.26 6.53
19.20 6.76 0.25 1.43 0.14 0.20 6.51
19.80 6.78 0.20 0.65 0.10 0.07 6.58
20.20 6.61 0.05 0.21 0.02 0.00 6.56
WL 20.70 6.63 0.00 0.00 0.00 0.00 0.00
21.70 5.82 0.00 0.00 0.00 0.00 0.00
1 BF 24.00 5.38 0.00 0.00 0.00 0.00 0.00
24.70 5.70 0.00 0.00 0.00 0.00 .00
25.10 4.60 0.00 0.00 0.00 0.00 0.00
s 27.40 3.68 0.00 0.co 0.00 0.00 0.00
TOTALS 3.90 3.52
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Appendix - C

Water Availability Analysis
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