September 21, 2023

Mr. Robert Viehl

Colorado Water Conservation Board
1313 Sherman Street

Denver, CO 80203

Dear Mr. Viehl,

High Country Conservation Advocates (HCCA) submits this instream flow recommendation for
Deer Creek, located in Gunnison County, Water Division 4.

HCCA'’s mission is to protect the health and natural beauty of the land, rivers, and wildlife in and
around Gunnison County. Many of our members live and work here and enjoy recreational
opportunities and a quality of life that is preserved by our valley’s wildlife, habitat, and water
resources. HCCA’s 30 year-old water program has a long history of protecting waters in the Upper
Gunnison Basin and in developing an environmental voice within key regional and state forums.
In the past HCCA has partnered with the Bureau of Land Management to support instream flow
proposals on the Slate River and Oh-Be-Joyful Creek. In 2016 HCCA submitted proposals to
protect updated instream flows for Coal Creek and Brush Creek. HCCA partnered with Western
Resource Advocates in 2017 to submit an instream flow proposal on Dutchman Creek. More
recently HCCA submitted instream flow proposals for Gold Creek, Lottis Creek, Italian Creek, Elk
Creek, Wildcat Creek, Cameron Creek, and Cross Creek all in Division 4.

The headwaters of Deer Creek originate on United States Forest Service lands in Gunnison
County. The Deer Creek riparian area supports high-quality habitat dominated by willows and a
brook trout fishery. HCCA staff observed several macroinvertebrates when completing R2Cross
assessments in 2022.



HCCA has coordinated with local consultants to arrive at an instream flow recommendation. In
considering this application, the Colorado Water Conservation Board (CWCB) has an opportunity
to protect an important stream ecosystem by moving forward with an instream flow protection
that would preserve the natural environment to a reasonable degree.

Enclosed you will find the instream flow proposal, R2Cross modeling run, stream photos, and
maps of the relevant reach. If you have any further questions regarding this recommendation,
please feel free to contact Julie Nania at (509) 999-0012. HCCA thanks the CWCB for their support
in developing this recommendation.

Sincerely,

et Sl

Julie Nania
High Country Conservation Advocates
Water Director

Enclosure



ENCLOSURE - INSTREAM FLOW RECOMMENDATIONS FOR DEER CREEK

Below is a description of the proposed instream flow. Additional details can be found in Attachments A-
D.

Location

Deer Creek is located within the East River Watershed (HUC: 14020001) in Gunnison County, Water
Division 4. The headwaters of Deer Creek originate in a small basin located on the slopes south of White
Rock Mountain. Deer Creek generally flows south to the confluence with the East River, approximately 4
miles east of the Town of Crested Butte. The Deer Creek Watershed is about 2.1 square miles and is on
the Gothic United States Geologic Survey quad map (Attachment A).

The stream segment identified for the proposed instream flow appropriation is approximately 3.4 miles
long from its headwaters to the confluence with the Beitler Ditch No. 1.

Table 1. Land Status in the Deer Creek Watershed.

Total Land Ownership
Upper Terminus Lower Terminus Ler.1gth Private (%) Public (%)
(miles)
Riparian Riparian
Corridor? Corridor
Headwaters Confluence with 3.4 0% 100%
Beitler No. 1 Watershed Watershed
Composition Composition
0% 100%

1. The public land in the Deer Creek Watershed is managed by the USFS.
2. The riparian corridor ownership percentages were estimated using stream length.

The Deer Creek Watershed is 100 percent public land managed by the United States Forest Service
(USFS). The riparian corridor of the proposed segment is 100 percent public land managed by the USFS.

Existing Instream Flow Rights

Deer Creek does not have an existing instream flow water right.
Water Availability

Physical Availability

There is not a gage on Deer Creek. The nearest gage is on the East River below Cement Creek near
Crested Butte, CO (USGS 09112200).

! The Colorado Decision Support System refers to this active diversion structure as Beitler No. 2. A conversation
with the water commissioner has suggested that this diversion structure is actually the Beitler No. 1 ditch.



Legal Availability

There is one active diversion on Deer Creek, the Beitler No. 1 ditch that irrigates a pasture adjacent to
the East River. The right is decreed for 4 cfs with a 6/1/1912 priority date (CA5590). This ditch uses a
significant amount of the flow from Deer Creek during the irrigation season. This water right is
summarized in Attachment B.

Biological Summary

The headwaters of Deer Creek form as a cold-water, high gradient stream to the west of a prominent
ridge on the south face of White Rock Mountain. Near the headwaters there is a mix of aspen and
evergreen trees. As the stream loses elevation there is an increase in willows and alders immediately
adjacent to the creek. There are a series of pools and drops at locations as well as meadows with finer
substrate. Generally, Deer Creek has a mix of gravel and cobble-sized substrate and a moderate amount
of woody debris. Flows from Deer Creek support a robust riparian area that provides shade and cover
for the extant aquatic community. There are signs of grazing in the riparian area; but little evidence to
indicate meaningful impacts to the natural environment.

While conducting R2Cross assessments, we saw numerous macroinvertebrates and small fish (unknown
species). Colorado Parks and Wildlife (CPW) surveyed Deer Creek on July 27, 2023 and found brook trout
that ranged in size from 3 to 8 inches with an estimated density of 230 fish per mile. CPW’s Fish Survey
Summary is provided in Attachment C.

Photo 1. Macroinvertebrate found in Deer
Creek (7/8/2022).



R2Cross Results

HCCA relied on the expertise of Alpine Environmental Consultants LLC to interpret output from the
R2Cross model. An R2Cross field survey was completed at one location on July 8, 2022. The cross-section
was in Deer Creek approximately 2.2 miles upstream of the confluence with the East River. R2Cross data
entry, analysis, and interpretation were completed following fieldwork (Table 2). The R2Cross output
and field forms are provided in Attachment D.

Table 2. R2Cross Assessment Results.

Cross Section Measured Bankfull Top Flow Recommendationto | Flow Recommendation to
(Date) Discharge (cfs) Width (ft) meet 2 of 3 Criteria (cfs)*? | meet 3 of 3 Criteria (cfs)?
Deer Creek #1
(7-8-22) 0.33 4.5 0.6 cfs 1.0 cfs

1) This table rounds the R2Cross results based on CWCB guidance.

2) The recommendation that meets two of three criteria is typically applied as the winter flow rate.
3) The recommendation that meets three of three criteria is typically applied as the summer flow rate.

Refinements

The R2Cross results were compared against the hydrograph, using a model developed by CSU
specifically for ungagged basins in Colorado?, to refine the R2Cross results based on physical availability
and to establish the seasons for the instream flow recommendation. HCCA also worked with CWCB staff
to establish the flow recommendations and seasons. The ISF recommendations are presented in Table 3.

The summer flow rate of 1.0 cfs meets all three criteria and applies from 5/1 to 8/31. The winter flow
rate of 0.35 cfs does not meet any criteria due to a lack of physical flow. The winter flow rate would
apply from 11/1 to 3/31. The purpose of the spring and fall flow rates is to provide flow to the natural
environment during the early stages of runoff and during the fall shoulder season. The spring flow rate
of 0.9 cfs meets two of three criteria and applies from 4/1 to 4/30. The fall flow rate of 0.6 cfs meets two
of three criteria and applies from 9/1 to 10/31. Providing fall and spring ISF rates may help protect
critical life stages of local aquatic life (e.g., fall spawning).

Table 3. Instream flow recommendations and associated dates.

Winter Flow Spring Flow Summer Flow Fall Flow Winter Flow
Recommendation Recommendation Recommendation Recommendation | Recommendation?
0.35 cfs 0.9 cfs 1.0 cfs 0.6 cfs 0.35 cfs
1/1to3/31 4/1to 4/30 5/1to 8/31 9/1 to 10/31 11/1to 12/31

1) The winter flow rate is presented twice in the table to reflect the calendar year. A single instream flow rate of
0.35 cfs would apply from 11/1- 3/31. Note, the winter flow rate does not meet any ISF criteria due to a lack of

physical flow.

2 Eurich A, Kampf SK, Hammond JC, et al. Predicting mean annual and mean monthly streamflow in Colorado
ungauged basins. River Res Applic. 2021;1-10. https://doi.org/10.1002/rra.3778. This model is known as

CSUFlow18.




Photographs

Photo 1. Deer Creek near cross-section looking downstream
(7-8-2022).

Photo 2. Deer Creek near cross-section looking upstream (7-8-2022).



Photo 3. Deer Creek cross-section view from the
river-left bank (7-8-2022).

Photo 4. Deer Creek cross-section view from the
river-right bank (7-8-2022).



Relationship to Existing State Policy

HCCA is proposing this instream flow to the CWCB in furtherance of the State of 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.” C.R.S. 33-1-101(1).



Attachments

A — USGS Topographic Quadrangle Map
B — Water Rights Summary

C —CPW Fish Survey Summary

D —R2Cross Analysis



Attachment A- USGS Topographic Quadrangle Map
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Attachment B- Water Rights Summary




Attachment B— Water Rights Summary

There is one diversion on Deer Creek, the Beitler Ditch No. 1. The Beitler Ditch No. 1 has a
water right of 4 cfs with a priority date of 6/1/1912 (CA5590) and an adjudication date of
1/27/1961. The structure summary is provided below.



COLORADO
. ‘ ' Division of Water Resources

Department of Natural Resources

Structure Summary Report

Structure Name: BEITLER DITCH NO 1 (5900517) Associated Permits:
Structure Type: DITCH Water Source Type: Tributary
CIU Code: Active Structure with contemporary diversion records (A) Water Source: EAST RIVER [00188856] @ Stream Mile: 23.42

Physical Location

Feature Type Dist N/S DistE/W Q10 Q40 Q160 Sec Township Range PM UTMXx UTMy Latitude Longitude  Location Accuracy
Point of Diversion SW | SW  NW |20 1308 85.0 W s 333280.0| 4308706.0 38.911440| -106.922895 GPS
Division: 4 District: 59
County: GUNNISON

Designated Basin:

Management District:

Water Rights - Net Amounts

Adj Date Appro Priority ~ Order Priority Associated Net Net Net APEX Net APEX Decreed Seasonal Comments
Date Admin No No No Case Absolute Conditional Absolute Conditional  Units Limits
Numbers
1/27/1961 = 6/1/1912 = 39252.22797 0 541 CA5590 4.0000 0.0000 0.0000 0.0000 | C No W BK DEER CR LEGAL LOC IN ERROR P783

Diversion Record - Totals

Water Class  Irr FDU LDU MaxQ Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Annual Units Data

Year Amount Status
Total (Diversions) 2023 | 6/24/23 | 7/21/23 1.00 1.98 0.99 2.98 AF | Provisional
Total (Diversions) 2022 6/30/22 10/19/22 0.50 0.99 25.79 15.07 11.50 3.77 57.12 AF Provisional
Total (Diversions) 2021 6/9/21 | 10/11/21 1.00 43.64 33.22 14.58 10.31 2.18 103.94 AF Approved
Total (Diversions) 2020 6/4/20 9/27/20 1.00 47.11 37.79 24.00 5.36 0.00 11425 AF Approved
Total (Diversions) 2019 @ 6/25/19 @ 10/24/19 2.00 23.80 89.26 41.65 18.45 9.52 182.68 AF Approved
Total (Diversions) 2018 5/29/18 10/23/18 0.50 2.98 27.77 15.07 6.15 6.23 5.47 63.67 AF Approved
Note:

FDU - First day used
LDU - Last day used
MaxQ - Maximum flow rate

Irrigated Lands

BEITLER DITCH NO 1 (5900517) lof2 Certified accurate as of 07/27/2023



1993 45909920 GRASS_PASTURE UNKNOWN 185.6799 61.8871 3 0

BEITLER DITCH NO 1 (5900517) 20f2 Certified accurate as of 07/27/2023



Attachment C- CPW Fish Survey Summary




Combined Summaries
cutoffs applied

45135 Deer Creek 7/127/2023
Gunnison River 335812 4309403 9740 ft
425 ft 4.75 ft 0.05 acre
Brauch, Blakely, Farrar, Cuppett
1 BPEF 2.00 PASS TWO-PASS REMOVAL

Proportional Stocking Density and Catch/Unit Effort
Min Max Proportional Percent Percent Percent

Percent Percent Max

Total Cut Cut Total Stock Stock Quality Preferred Memorable Trophy Length
Species Catch inch inch used Density (%) Size Size Size Size Size inches
BROOK TROUT 20 3.94 18 0.00 100.00 8.03

Mean, Minimum and Maximum Length and Weight

Total Min cut Max cut Total Length (inches) Weight (Ib)
Species Catch inch inch Used Mean Minimum Maximum Mean Minimum Maximum
BROOK TROUT 20 3.94 18 6.18 472 8.03 0.00 0.00

Relative Abundance and Catch/Unit Effort
Total Min.Cut Max.Cut Total Weight Percent Catch per Unit Effort
Species Catch inch inch used Lbs Number Weight Number/Effort Lbs/Effort
BROOK TROUT 20 3.94 18 0.00 100.00 9.00 0.00
Abundance and Biomass

Total Min.Cut Max.Cut Total Population Biomass Percent Density estimates
Species Catch inch inch Used estimate Lbs Number Weight Lb/Acre Fish/Acre Fish/Mile
BROOK TROUT 20 3.94 18 19 0.00 100.00 0.00 399.19 229.84

Notes: Only 75% was shockable of the 425 feet of the reach. Lots of thick willows along reach. Pass 1 484 seconds. Pass 2 506 seconds. 1 BRK spot shocked downstream at 335837, 4309183

Page 1 of 1
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Attachment D- R2Cross Analysis













R2Cross RESULTS

Stream Name: Deer Creek

Stream Locations: Deer Creek west of the Deer Creek Trail, approximately 2 miles
upstream of the confluence with the East River.

Fieldwork Date: 07/08/2022

Cross-section: 1

Observers: J. Nania, A. Bembenek

Coordinate System: UTM Zone 13

X (easting): 335636

Y (northing): 4309970

Date Processed: 09/16/2022

Slope: 0.028

Discharge: R2Cross data file: 0.33 (cfs)

Computation method: Ferguson VPE

R2Cross data filename: Deer Creek R2Cross Data File 22-09-16.xIsx
R2Cross version: 2.0.0

LOCATION

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



ANALYSIS RESULTS

Habitat Criteria Results
Bankfull top width (ft) = 4.5

Habitat Criteria Discharge (cfs) Meeting Criteria

Mean Depth (ft) 0.2 0.61
Percent Wetted Perimeter (%) 50.0 0.01
Mean Velocity (ft/s) 1.0 1.01

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]
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Bankfull  3.85 4.5 0.32 0.45 1.43 472 100.0 0.3 0.08 1.43 2.05
3.86 4.46 0.31 0.44 1.38 4.67 99.04 0.3 0.08 1.38 1.91
3.87 4.42 0.3 0.43 1.33 4.63 98.07 0.29 0.08 1.33 1.77
3.88 4.38 0.29 0.42 1.28 4.58 97.11 0.28 0.08 1.28 1.64
3.9 4.34 0.28 0.41 1.23 454  96.15 0.27 0.08 1.23 1.52
3.91 4.3 0.27 0.39 1.18 4.49 95.18 0.26 0.09 1.18 1.4
3.92 4.26 0.27 0.38 1.13 4.44 94.22 0.26 0.09 1.13 1.28
3.93 422 0.26 0.37 1.09 4.4 93.26 0.25 0.09 1.08 1.17
3.94 418 0.25 0.36 1.04 4.35 92.29 0.24 0.09 1.03 1.07
3.95 415 0.24 0.35 0.99 4.31 91.33 0.23 0.1 0.98 0.97
3.96 411 0.23 0.34 0.95 4.26 90.37 0.22 0.1 0.93 0.88
3.97 4.07 0.22 0.33 0.9 422 89.4 0.21 0.1 0.88 0.79
3.98 4.03 0.21 0.32 0.85 417 88.44 0.2 0.1 0.83 0.71
4.0 3.99 0.2 0.3 0.81 413 87.48 0.2 0.11 0.78 0.63
4.01 3.95 0.19 0.29 0.76 4.08 86.51 0.19 0.11 0.73 0.56
4.02 3.91 0.18 0.28 0.72 4.04 85.55 0.18 0.12 0.68 0.49
4.03 3.87 0.17 0.27 0.68 3.99 84.59 0.17 0.12 0.63 0.43
4.04 3.83 0.17 0.26 0.63 3.94 83.62 0.16 0.13 0.59 0.37
Waterline 4.05 3.8 0.16 0.25 0.6 3.91 82.87 0.15 0.13 0.55 0.33
4.05 3.79 0.16 0.25 0.59 3.89 82.57 0.15 0.13 0.54 0.32
4.06 3.73 0.15 0.24 0.55 3.83 81.19 0.14 0.14 0.5 0.27
4.08 3.67 0.14 0.23 0.51 3.76 79.81 0.13 0.14 0.45 0.23
4.09 3.61 0.13 0.21 0.47 3.7 78.43 0.13 0.15 0.41 0.19
4.1 3.55 0.12 0.2 0.43 3.63 77.04 0.12 0.16 0.37 0.16
4.11 3.43 0.11 0.19 0.39 3.51 74.48 0.11 0.17 0.34 0.13

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



412 3.31 0.11 0.18 0.35 3.38 71.59 0.1 0.18 0.31 0.11
4.13 3.18 0.1 0.17 0.31 3.24  68.69 0.1 0.19 0.28 0.09
414 3.05 0.09 0.16 0.28 3.1 65.79  0.09 0.2 0.25 0.07
415 2.75 0.09 0.15 0.24 279 59.16  0.09 0.2 0.24 0.06
417 2.69 0.08 0.14 0.21 273 57.78 0.08 0.22 0.2 0.04
4.18 2.63 0.07 0.12 0.18 2.66 56.4 0.07 0.25 0.17 0.03
4.19 2.57 0.06 0.11 0.15 259 55.02 0.06 0.28 0.14 0.02
4.2 2.51 0.05 0.1 0.13 253 53.63 0.05 0.32 0.1 0.01
4.21 24 0.04 0.09 0.1 242 5132 0.04 0.38 0.08 0.01
4.22 2.29 0.03 0.08 0.07 2.31 48.88  0.03 0.48 0.05 0.0
4.23 2.17 0.02 0.07 0.05 219 4645 0.02 0.66 0.03 0.0
4.24 2.06 0.01 0.06 0.02 2.08 44.01 0.01 1.14 0.01 0.0
4.25 0.36 0.02 0.04 0.01 0.37 7.87 0.02 0.64 0.03 0.0
4.27 0.27 0.02 0.03 0.0 0.28 59 0.02 0.81 0.02 0.0

4.28 0.18 0.01 0.02 0.0 0.19 3.93 0.01 1.14 0.01 0.0

This Manning's roughness coefficient was calculated based on
velocity estimates from the Ferguson VPE method

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



MODEL SUMMARY

Measured Flow (Qm) = 0.33 (cfs)
Calculated Flow (Qc) = 0.33 (cfs)
(QmM-Qc)/Qm * 100 = 0.02%

Measured Waterline (WLm) = 4.05 (ft)
Calculated Waterline (WLc) =  4.05 (ft)
(WLM-WLc)/WLm * 100 = -0.00%

Max Measured Depth (Dm) = 0.25 (ft)
Max Calculated Depth (Dc) =  0.25 (ft)

(Dm-Dc)/Dm * 100 = 0.01%

Mean Velocity = 0.55 (ft/s)
Manning's n = 0.13
0.4*Qm= 0.13 (cfs)
25*Qm = 0.82 (cfs)

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



FIELD DATA

Feature Station Rod Height Water depth Velocity

(ft) (ft) (ft) (ft/s)
2 0.85
2.7 1.05
3.5 1.5
4.5 2.35
5.5 34
6.5 3.6
Bankfull 7.5 3.85
Waterline 7.8 4.05 0 0
8 4.1 0.05 0
8.2 415 0.1 0.17
8.4 415 0.1 0.03
8.6 4.1 0.05 0.03
8.7 415 0.1 0.03
8.9 4.2 0.15 0.02
9.2 4.25 0.2 0.16
94 4.25 0.2 0.41
9.6 4.25 0.2 0.5
9.8 4.25 0.2 1.02
10 4.25 0.2 1.01
10.2 4.25 0.2 1.16
10.4 4.25 0.2 0.87
10.6 43 0.25 0.96
10.8 4.25 0.2 0.71
11 4.25 0.2 0.56
11.2 4.25 0.2 0.28
11.4 4.2 0.15 0.22
Waterline  11.6 4.05 0 0
Bankfull 12 3.85
12.5 32
13.5 2

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



14.5 1.85

15.5 1.5
16.5 1.25
17.2 1.2

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



COMPUTED FROM MEASURED FIELD DATA

Wetted Perimeter Water Depth Area Discharge Percent Discharge

(t) ) (fr2)  (cfs)
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0.21 0.05 0.01 0 0

0.21 0.1 0.02 0 1.03

0.2 0.1 0.02 0 0.18

0.21 0.05 0.01 0 0.07

0.11 0.1 0.01 0 0.14

0.21 0.15 0.04 0 0.23
0.3 0.2 0.05 0.01 2.43
0.2 0.2 0.04 0.02 4.99
0.2 0.2 0.04 0.02 6.08
0.2 0.2 0.04 0.04 12.41
0.2 0.2 0.04 0.04 12.29
0.2 0.2 0.04 0.05 14.11
0.2 0.2 0.04 0.03 10.58

0.21 0.25 0.05 0.05 14.6

0.21 0.2 0.04 0.03 8.64
0.2 0.2 0.04 0.02 6.81
0.2 0.2 0.04 0.01 3.41

0.21 0.15 0.03 0.01 2.01

0.25 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



DISCLAIMER

"The Colorado Water Conservation Board makes no representations about the use of the
software contained in the R2Cross platform for any purpose besides that for which it was
designed. To the maximum extent permitted by applicable law, all information, modeling
results, and software are provided “as is” without warranty or condition of any kind,
including all implied warranties or conditions of merchantability, or fitness for a particular
purpose. The user assumes all responsibility for the accuracy and suitability of this
program for a specific application. In no event shall the Colorado Water Conservation
Board or any state agency, official or employee be liable for any direct, indirect, punitive,
incidental, special, consequential damages or any damages whatsoever including, without
limitation, damages for loss of use, data, profits, or savings arising from the
implementation, reliance on, or use of or inability to use the R2Cross platform.
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R2Cross RESULTS

Stream Name: Deer Creek

Stream Locations: Deer Creek west of the Deer Creek Trail, approximately 2 miles
upstream of the confluence with the East River.

Fieldwork Date: 07/08/2022

Cross-section: 1

Observers: J. Nania, A. Bembenek

Coordinate System: UTM Zone 13

X (easting): 335636

Y (northing): 4309970

Date Processed: 06/27/2023

Slope: 0.028

Discharge: R2Cross data file: 0.33 (cfs)

Computation method: Ferguson VPE

R2Cross data filename: Deer Creek R2Cross Data File 22-09-16.xlIsx
R2Cross version: 2.0.2

LOCATION
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ANALYSIS RESULTS

Habitat Criteria Results
Bankfull top width (ft) = 4.5

Habitat Criteria Discharge (cfs) Meeting Criteria

Mean Depth (ft) 0.2 0.61
Percent Wetted Perimeter (%) 50.0 0.01
Mean Velocity (ft/s) 1.0 1.01
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Bankfull  3.85 4.5 0.32 0.45 1.43 472 100.0 0.3 0.08 1.43 2.05
3.86 4.46 0.31 0.44 1.38 4.67 99.04 0.3 0.08 1.38 1.91
3.87 4.42 0.3 0.43 1.33 4.63 98.07 0.29 0.08 1.33 1.77
3.88 4.38 0.29 0.42 1.28 4.58 97.11 0.28 0.08 1.28 1.64
3.9 4.34 0.28 0.41 1.23 454 96.15 0.27 0.08 1.23 1.52
3.91 4.3 0.27 0.39 1.18 4.49 95.18 0.26 0.09 1.18 1.4
3.92 4.26 0.27 0.38 1.13 4.44 94.22 0.26 0.09 1.13 1.28
3.93 4.22 0.26 0.37 1.09 4.4 93.26 0.25 0.09 1.08 1.17
3.94 418 0.25 0.36 1.04 4.35 92.29 0.24 0.09 1.03 1.07
3.95 415 0.24 0.35 0.99 4.31 91.33 0.23 0.1 0.98 0.97
3.96 411 0.23 0.34 0.95 4.26 90.37 0.22 0.1 0.93 0.88
3.97 4.07 0.22 0.33 0.9 422 894 0.21 0.1 0.88 0.79
3.98 4.03 0.21 0.32 0.85 417 88.44 0.2 0.1 0.83 0.71
4.0 3.99 0.2 0.3 0.81 413 87.48 0.2 0.11 0.78 0.63
4.01 3.95 0.19 0.29 0.76 4.08 86.51 0.19 0.11 0.73 0.56
4.02 3.91 0.18 0.28 0.72 404 8555 0.18 0.12 0.68 0.49
4.03 3.87 0.17 0.27 0.68 3.99 84.59 0.17 0.12 0.63 0.43
4.04 3.83 0.17 0.26 0.63 3.94 83.62 0.16 0.13 0.59 0.37
Waterline  4.05 3.8 0.16 0.25 0.6 3.91 82.87 0.15 0.13 0.55 0.33
4.05 3.79 0.16 0.25 0.59 3.89 82.57 0.15 0.13 0.54 0.32
4.06 3.73 0.15 0.24 0.55 3.83 81.19 0.14 0.14 0.5 0.27
4.08 3.67 0.14 0.23 0.51 3.76  79.81 0.13 0.14 0.45 0.23
4.09 3.61 0.13 0.21 0.47 3.7 78.43 0.13 0.15 0.41 0.19
4.1 3.55 0.12 0.2 0.43 3.63 77.04 0.12 0.16 0.37 0.16
411 3.43 0.11 0.19 0.39 3.51 74.48 0.11 0.17 0.34 0.13
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412 3.31 0.11 0.18 0.35 3.38 71.59 0.1 0.18 0.31 0.11
413 3.18 0.1 0.17 0.31 3.24 68.69 0.1 0.19 0.28 0.09
4.14 3.05 0.09 0.16 0.28 3.1 6579  0.09 0.2 0.25 0.07
4.15 2.75 0.09 0.15 0.24 279 589.16  0.09 0.2 0.24 0.06
4.17 2.69 0.08 0.14 0.21 273 57.78 0.08 0.22 0.2 0.04
4.18 2.63 0.07 0.12 0.18 2.66 56.4 0.07 0.25 0.17 0.03
4.19 2.57 0.06 0.11 0.15 259 5502 0.06 0.28 0.14 0.02
4.2 2.51 0.05 0.1 0.13 253 53.63 0.05 0.32 0.1 0.01
4.21 24 0.04 0.09 0.1 242 5132 0.04 0.38 0.08 0.01
4.22 2.29 0.03 0.08 0.07 2.31 48.88 0.03 0.48 0.05 0.0
4.23 217 0.02 0.07 0.05 219 46.45 0.02 0.66 0.03 0.0
4.24 2.06 0.01 0.06 0.02 2.08  44.01 0.01 1.14 0.01 0.0
4.25 0.36 0.02 0.04 0.01 0.37 7.87 0.02 0.64 0.03 0.0
4.27 0.27 0.02 0.03 0.0 0.28 59 0.02 0.81 0.02 0.0

4.28 0.18 0.01 0.02 0.0 0.19 3.93 0.01 1.14 0.01 0.0

This Manning's roughness coefficient was calculated based on
velocity estimates from the Ferguson VPE method
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MODEL SUMMARY

Measured Flow (Qm) = 0.33 (cfs)
Calculated Flow (Qc) = 0.33 (cfs)
(QmM-Qc)/Qm * 100 = 0.02%

Measured Waterline (WLm) = 4.05 (ft)
Calculated Waterline (WLc) =  4.05 (ft)
(WLM-WLc)/WLm * 100 = -0.00%

Max Measured Depth (Dm) = 0.25 (ft)
Max Calculated Depth (Dc) =  0.25 (ft)

(Dm-Dc)/Dm * 100 = 0.01%

Mean Velocity = 0.55 (ft/s)
Manning's n = 0.13
0.4*Qm= 0.13 (cfs)
25*Qm= 0.82 (cfs)
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FIELD DATA

Feature Station Rod Height Water depth Velocity

(ft) (ft) (ft) (ft/s)
2 0.85
2.7 1.05
3.5 1.5
4.5 2.35
5.5 34
6.5 3.6
Bankfull 7.5 3.85
Waterline 7.8 4.05 0 0
8 4.1 0.05 0
8.2 415 0.1 0.17
8.4 415 0.1 0.03
8.6 4.1 0.05 0.03
8.7 415 0.1 0.03
8.9 4.2 0.15 0.02
9.2 4.25 0.2 0.16
9.4 4.25 0.2 0.41
9.6 4.25 0.2 0.5
9.8 4.25 0.2 1.02
10 4.25 0.2 1.01
10.2 4.25 0.2 1.16
10.4 4.25 0.2 0.87
10.6 43 0.25 0.96
10.8 4.25 0.2 0.71
11 4.25 0.2 0.56
11.2 4.25 0.2 0.28
11.4 4.2 0.15 0.22
Waterline  11.6 4.05 0 0
Bankfull 12 3.85
12.5 3.2
13.5 2
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14.5 1.85

15.5 1.5
16.5 1.25
17.2 1.2
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COMPUTED FROM MEASURED FIELD DATA

Wetted Perimeter Water Depth Area Discharge Percent Discharge

(ft) ) (ftr2)  (cfs)

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
0.21 0.05 0.01 0 0
0.21 0.1 0.02 0 1.03
0.2 0.1 0.02 0 0.18
0.21 0.05 0.01 0 0.07
0.11 0.1 0.01 0 0.14
0.21 0.15 0.04 0 0.23
0.3 0.2 0.05 0.01 2.43
0.2 0.2 0.04 0.02 4.99
0.2 0.2 0.04 0.02 6.08
0.2 0.2 0.04 0.04 12.41
0.2 0.2 0.04 0.04 12.29
0.2 0.2 0.04 0.05 14.11
0.2 0.2 0.04 0.03 10.58
0.21 0.25 0.05 0.05 14.6
0.21 0.2 0.04 0.03 8.64
0.2 0.2 0.04 0.02 6.81
0.2 0.2 0.04 0.01 3.41
0.21 0.15 0.03 0.01 2.01
0.25 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

R2Cross RESULTS: Deer Creek - 07/08/2022 XS 1, Analysis Method: [Ferguson VPE]



DISCLAIMER

"The Colorado Water Conservation Board makes no representations about the use of the
software contained in the R2Cross platform for any purpose besides that for which it was
designed. To the maximum extent permitted by applicable law, all information, modeling
results, and software are provided “as is” without warranty or condition of any kind,
including all implied warranties or conditions of merchantability, or fitness for a particular
purpose. The user assumes all responsibility for the accuracy and suitability of this
program for a specific application. In no event shall the Colorado Water Conservation
Board or any state agency, official or employee be liable for any direct, indirect, punitive,
incidental, special, consequential damages or any damages whatsoever including, without
limitation, damages for loss of use, data, profits, or savings arising from the
implementation, reliance on, or use of or inability to use the R2Cross platform.
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General Site Field Visit Data Report (Filters: Name begins with Deer Creek;)

Type

Stream
Remarks
GPS Log
Photo Log

Friday,December 08, 2023

CWCB Case
Div Name Number Segment ID Visit Date Location Description Watershed Name
4 Deer Creek 24/4/A-006 24/4/A-006 10/24/2023 At a point where Deer Creek Trail runs parallel to Deer East-Taylor
Creek (UTMX: 335824.6565, UTMY: 4309163.7402)
No Remarks for this site visit.
No GPS Log records for this visit.
No Photo Log records for this visit.
Page 1 of 2
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