
                                     
United States Department of the Interior

BUREAU OF LAND MANAGEMENT

Colorado State Office
Denver Federal Center, Building 40

Lakewood, Colorado 80225
www.blm.gov/colorado

In Reply Refer To:  
CO-932 (7250)

Mr. Rob Viehl
Colorado Water Conservation Board
1313 Sherman Street, Room 721
Denver, Colorado   80203

Dear Mr. Viehl:

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

Location and Land Status. Vermillion Creek is tributary to the Green River in Brown’s Park. 
This recommendation covers two stream reaches on Vermillion Creek as follows: 

Reach #1 - Confluence with Talamantes Creek to Ink Springs Stream Flow Gage 
(Colorado Division of Water Resources Gage VERINKCO; U.S. Geological Survey 
Gage 09235450) – This reach is approximately 18.6 miles in length. BLM manages 15.7 
miles of this reach while the Colorado State Land Board manages 2.6 miles.

Reach #2 - Ink Springs Stream Flow Gage to Headgate of Vermillion Ditch – This reach 
is approximately 10.1 miles in length. BLM manages 7.5 miles of this reach, the 
Colorado State Land Board manages 1.0 miles, and 1.9 miles are in private ownership. 

Biological Summary.  The biological and physical characteristics of each reach is described 
below: 

Reach #1 - Confluence with Talamantes Creek to Ink Springs Stream Flow Gage –
Overall, this reach has high sinuosity, low gradient, and generally small substrate size. 
Riffles are limited and high percentage of the habitat is comprised of runs. An exception
to this character occurs in Vermillion Canyon, where the creek is confined by bedrock, 
has higher gradient, and contains more riffle habitat. The riparian community includes 
cottonwood, willow, Russian olive and Phragmites. Cattle usage of the creek is evident,
but the banks and riparian area appear to be stable. Water temperatures and conductivity 
are close to the upper range of tolerance for native fishes. Fishery surveys indicate a self-
sustaining population of native mountain suckers. 

Reach #2 - Ink Springs Stream Flow Gage to Headgate of Vermillion Ditch – This reach 
flows through a canyon that ranges from ¼ to ½ mile in width. The stream has low 



gradient and small to medium substrate size. Riffles are limited and high percentage of 
the habitat is comprised of runs. The riparian community includes cottonwood, willow, 
Russian olive and Phragmites. Cattle usage of the creek is evident, but the banks and 
riparian area appear to be stable. Water temperatures and conductivity are well within the 
ranges tolerated by native fishes. Fishery surveys indicate a self-sustaining population of 
mottled sculpin, speckled dace, and mountain suckers. 

R2Cross Analysis.  This section summarizes the data that BLM collected from each stream 
reach on Vermillion Creek and provides BLM’s recommended flow rates for an instream flow 
appropriation.

Reach 1 - Confluence with Talamantes Creek to Ink Springs Stream Flow Gage

Cross 
Section Date

Discharge 
Rate

Top Width Winter Flow
Recommendation

(meets 2 of 3 hydraulic 
criteria)

Summer Flow 
Recommendation

(meets 3 of 3 
hydraulic criteria)

4/01/2021 #2 0.86 cfs 17.25 feet 1.00 cfs 4.23 cfs
5/13/2021 #1 0.63 cfs 8.70 feet 0.98 cfs 0.99 cfs

Averages: 0.99 cfs 2.61 cfs

BLM’s data analysis indicates that the following flows are needed to protect the fishery and 
natural environment to a reasonable degree:

2.60 cubic feet per second is recommended during the warm portion of the year, from 
April 16 to September 30. This period covers spawning activities by native fishes. The 
recommended flow rate is driven by the average velocity criteria. Protecting average 
velocity for spawning habitat is important because many portions of this reach that have 
very low velocities. Without suitable velocity, the limited riffles may be unsuitable for 
spawning.   

1.0 cubic feet per second is recommended from October 1 to April 15, the base flow 
period during the cold portion of the year. This recommendation is driven by the average 
depth criteria and wetted perimeter criteria. During low flow periods, it is important that 
the fish population be able to move between pools, and during winter, this flow rate 
should prevent pools from freezing. 

Reach 2 - Ink Springs Stream Flow Gage to Headgate of Vermillion Ditch

Cross 
Section Date

Discharge 
Rate

Top Width Winter Flow
Recommendation

(meets 2 of 3 hydraulic 
criteria)

Summer Flow 
Recommendation

(meets 3 of 3 
hydraulic criteria)

6/14/2018 #1 0.96 cfs 14.00 feet 1.52 cfs 2.67 cfs
6/14/2018 #2 0.78 cfs 15.06 feet 1.91 cfs 2.21 cfs
4/01/2021 #1 2.76 cfs 9.28 feet 0.75 cfs 2.19 cfs

Averages: 1.39 cfs 2.36 cfs



BLM’s data analysis indicates that the following flows are needed to protect the fishery and 
natural environment to a reasonable degree:

2.4 cubic feet per second is recommended from May 1 to July 31. This period covers 
spawning activities by native fishes. The recommended flow rate is driven by the average 
velocity criteria. Protecting average velocity for spawning habitat is important because 
many portions of this reach that have very low velocities. Without suitable velocity, the 
limited riffles may be unsuitable for spawning.   

1.40 cubic feet per second is recommended from August 1 to April 30, the base flow 
period. This recommendation is driven by the average depth criteria. BLM believes that 
maintaining 1.60 cfs will prevent stress on the fish population during high temperature
periods during late summer, and 1.60 cfs should keep pools sufficiently free of ice to 
allow overwintering of fish.   

Water Availability.  Vermillion Creek has three hydrologic variables that must be considered in 
any water availability analysis: 

Reach #1 receives flows from multiple tributaries to Vermillion Creek, including 
Talamantes Creek, Canyon Creek and Shell Creek. Flow in Talamantes Creek is heavily 
diverted, but even when existing water rights sweep Talamantes Creek, BLM has 
observed irrigation returns flow reaching Vermillion Creek. Water does not appear to be 
diverted from Canyon Creek or Shell Creek within Colorado, but there are numerous 
water rights in upstream location in Wyoming. 

Multiple springs in the vicinity of Ink Springs contribute substantial flow to Reach #1 and 
Reach #2. In early April 2021, before irrigation season began, BLM measured flows in 
Vermillion Creek slightly above Ink Springs and at the Highway 318 crossing below Ink 
Springs. The additional flow that accrued to the creek between these two points was 1.90 
cfs, and BLM believes almost all of that increase is attributable to spring discharge.  

Vermillion Ditch can sweep the creek during much of the irrigation season. 

When calculating water availability, BLM is aware of four data sources that may be useful: 

USGS Gage 09235490 (Vermillion Creek below Douglas Draw) operated for a short 
period in 1994 and 1995. The gage was located upstream from Vermillion Ditch.

USGS Gage 09235450 (Vermillion Creek at Ink Springs Ranch) was operated from 1977 
through 1981. This gage was located downstream from the springs described above in 
and upstream from Vermillion Ditch. 

Vermillion Ditch (WDID 5601180) has a long history of diversion records from 1989 
through 2024. 

Upper Buffham Ditch (WDID 5600528) and Middle Buffham Ditch (WDID 5600527) 
have a long history of diversion records from 1970 through 2024, but there are many 
years in which diversion data was not collected.    



BLM is aware of the following rights within the two reaches: 

Reach #1: 

Upper Buffham Ditch – 3.0 cfs, absolute

Reach #2: 

Middle Buffham Ditch – 1.0 cfs, absolute
Moffat County Pump Diversion – 2.0 cfs, absolute

Relationship to Management Plans. The Little Snake Resource Management Plan identifies 
management of streams supporting native fish species as a priority for BLM. The plan specifies 
that BLM will work to improve aquatic conditions in these streams and will also work to prevent 
surface disturbances close to them.  In addition, the plan specifies that BLM will work with the 
Colorado Water Conservation Board to appropriate instream flow water rights to protect these 
fisheries. Vermillion Creek also represents a major riparian habitat resource in an extremely arid 
area. BLM’s plan specifies that BLM will take actions to stabilize and improve riparian habitat.  
Appropriation of an instream flow water right would assist BLM in meeting its aquatic and 
riparian management objectives. 

Data sheets, R2Cross output, fishery survey information, and photographs of the cross section 
were included with BLM’s draft recommendation in February 2022. BLM thanks both Colorado 
Parks and Wildlife and the CWCB for their cooperation in this effort. 

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

Sincerely,

Alan Bittner
Deputy State Director
Resources

cc: Kymm Gresset, Little Snake Field Office
Eric Scherff, Little Snake Field Office
District Manager, Northwest District Office

ALAN 
BITTNER

Digitally signed by ALAN 
BITTNER 
Date: 2025.02.18 09:28:50 
-07'00'



Little Snake Field Office Stream Surveys 
August 2012 

Vermillion Creek - Water Code #21503 
 
Vermillion Creek, located northwest of Maybell, Colorado on BLM lands managed by the Little 
Snake Field Office was sampled on August 14, 2012.  Vermillion Creek is tributary to the Green 
River.  Work was initiated to look at road stream crossings along the creek but a brief netting 
effort was conducted in an isolated pool at one of the crossings and two fish were collected.  The 
sample was done just upstream of the confluence with Talamantes Creek.  Personnel present 
were Tom Fresques, and Andrea Sponseller, BLM.    
 
 

 
 
 
 
 
 
 
 
 
 



 
Road Crossing looking upstream into isolated pool 

 
Close-up of isolated pool habitat 
 
 



 
Small Bluehead sucker 

 
Close-up of small Bluehead sucker mouth 
 



 

 
Slightly larger Bluehead sucker 

 
Close-up of larger Bluehead sucker mouth 
 



Discussion: 
The upper portions of Vermillion Creek and portions of the larger tributaries (Canyon Creek, 
Shell Creek, Talamantes Creek) were all very low and contained no flowing water at the time of 
the visit.  This was a dry year but these systems typically get low.  By late summer Vermillion 
Creek is a series of isolated pools that appear to persist throughout much of its length.  The pool 
we sampled contained fish and what visually appeared to be two bluehead suckers were 
collected.  
 
Riparian vegetation consisted of primarily willow and common reedgrass. The stream at the time 
of the visit was a series of unconnected isolated pools.  This particular pool was nearly 3+ feet 
deep at the deepest point and approximately 60 feet long.  Substrate was silt over a gravel and 
cobble bottom.  Water was relatively cool considering the lack of flow and time of year.  Good 
vegetative cover is shading this particular pool.   
 
Recommendations: 
 
 Sample more of these isolated pools within the watershed to determine fish species 

composition and relative abundance – seine hauls, minnow traps, backpack shockers, or 
hoop nets 

 
 Collect some water quality data at sampled pools   















R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

R2Cross RESULTS
Stream Name: Vermillion Creek
Stream Locations: 0.3 miles below Vermillion Falls
Fieldwork Date: 06/14/2018
Cross-section: 1
Observers: R. Smith
Coordinate System: UTM Zone 12
X (easting): 689157
Y (northing): 4510541
Date Processed: 07/11/2024
Slope: 0.01
Discharge: R2Cross data file: 0.96 (cfs)
Computation method: Ferguson VPE
R2Cross data filename: Vermillion Creek 6-14-18 #1 Ferguson.xlsx
R2Cross version: 2.0.2

LOCATION



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

ANALYSIS RESULTS

          Habitat Criteria Results

            Bankfull top width (ft) = 14.0

Habitat Criteria Discharge (cfs) Meeting Criteria
Mean Depth (ft) 0.2 1.52

Percent Wetted Perimeter (%) 50.0 1.24

Mean Velocity (ft/s) 1.0 2.67



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]
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Bankfull 3.22 14.0 1.31 1.63 18.28 15.4 100.0 1.19 0.03 5.42 99.05

3.25 13.97 1.28 1.6 17.86 15.34 99.56 1.16 0.03 5.34 95.36

3.3 13.93 1.23 1.55 17.16 15.22 98.84 1.13 0.03 5.2 89.32

3.35 13.88 1.19 1.5 16.47 15.11 98.11 1.09 0.03 5.07 83.42

3.4 13.83 1.14 1.45 15.77 15.0 97.39 1.05 0.03 4.92 77.67

3.45 13.79 1.09 1.4 15.08 14.89 96.66 1.01 0.03 4.78 72.07

3.5 13.74 1.05 1.35 14.4 14.78 95.94 0.97 0.03 4.63 66.62

3.55 13.7 1.0 1.3 13.71 14.67 95.21 0.93 0.03 4.47 61.33

3.6 13.65 0.95 1.25 13.03 14.55 94.49 0.89 0.03 4.31 56.2

3.65 13.6 0.91 1.2 12.34 14.44 93.76 0.85 0.03 4.15 51.24

3.7 13.56 0.86 1.15 11.67 14.33 93.04 0.81 0.03 3.98 46.44

3.75 13.51 0.81 1.1 10.99 14.22 92.31 0.77 0.03 3.81 41.83

3.8 13.46 0.77 1.05 10.31 14.11 91.59 0.73 0.03 3.63 37.39

3.85 13.42 0.72 1.0 9.64 14.0 90.86 0.69 0.03 3.44 33.14

3.9 13.37 0.67 0.95 8.97 13.88 90.14 0.65 0.03 3.24 29.09

3.95 13.33 0.62 0.9 8.31 13.77 89.41 0.6 0.03 3.04 25.25

4.0 13.28 0.58 0.85 7.64 13.66 88.69 0.56 0.04 2.83 21.61

4.05 13.13 0.53 0.8 6.98 13.48 87.49 0.52 0.04 2.62 18.32

4.1 12.98 0.49 0.75 6.33 13.29 86.29 0.48 0.04 2.41 15.25

4.15 12.84 0.44 0.7 5.68 13.11 85.09 0.43 0.04 2.19 12.43

4.2 12.69 0.4 0.65 5.04 12.92 83.89 0.39 0.04 1.96 9.86

4.25 12.54 0.35 0.6 4.41 12.74 82.69 0.35 0.04 1.71 7.56

4.3 12.39 0.31 0.55 3.79 12.55 81.49 0.3 0.05 1.46 5.54

4.35 12.25 0.26 0.5 3.17 12.37 80.29 0.26 0.05 1.2 3.82

4.4 11.81 0.22 0.45 2.57 11.9 77.28 0.22 0.06 0.97 2.49



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

4.45 9.82 0.21 0.4 2.01 9.9 64.27 0.2 0.06 0.9 1.81

4.5 8.01 0.2 0.35 1.58 8.08 52.47 0.19 0.06 0.85 1.34

Waterline 4.55 6.5 0.19 0.3 1.21 6.57 42.64 0.18 0.06 0.79 0.96

4.6 5.7 0.16 0.25 0.9 5.76 37.38 0.16 0.07 0.63 0.57

4.65 5.1 0.12 0.2 0.63 5.15 33.43 0.12 0.08 0.45 0.28

4.7 4.35 0.09 0.15 0.39 4.39 28.48 0.09 0.1 0.28 0.11

4.75 3.0 0.06 0.1 0.18 3.02 19.64 0.06 0.14 0.16 0.03

4.8 1.5 0.03 0.05 0.04 1.52 9.84 0.03 0.25 0.06 0.0

4.83 0.66 0.01 0.01 0.01 0.66 4.32 0.01 0.57 0.01 0.0

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



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

MODEL SUMMARY

Measured Flow (Qm) = 0.96 (cfs)

Calculated Flow (Qc) = 0.96 (cfs)

(Qm-Qc)/Qm * 100 = 0.02%

Measured Waterline (WLm) = 4.55 (ft)

Calculated Waterline (WLc) = 4.55 (ft)

(WLm-WLc)/WLm * 100 = -0.00%

Max Measured Depth (Dm) = 0.3 (ft)

Max Calculated Depth (Dc) = 0.3 (ft)

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

Mean Velocity = 0.79 (ft/s)

Manning's n = 0.061

0.4 * Qm = 0.38 (cfs)

2.5 * Qm = 2.4 (cfs)



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

FIELD DATA

Feature Station Rod Height Water depth Velocity
(ft) (ft) (ft) (ft/s)

0 1.77

0.8 2.5

Bankfull 0.9 3.22

1.7 4.42

3.8 4.46

Waterline 5.8 4.55 0 0

6 4.6 0.05 0.13

6.3 4.6 0.05 0.14

6.6 4.65 0.1 0.34

6.9 4.7 0.15 0.52

7.2 4.7 0.15 0.52

7.5 4.75 0.2 0.68

7.8 4.75 0.2 0.81

8.1 4.75 0.2 0.81

8.4 4.75 0.2 0.8

8.7 4.8 0.25 0.84

9 4.8 0.25 0.79

9.3 4.85 0.3 0.79

9.6 4.85 0.3 0.76

9.9 4.8 0.25 0.98

10.2 4.8 0.25 0.99

10.5 4.8 0.25 1.02

10.8 4.85 0.3 1.16

11.1 4.8 0.25 0.98

11.4 4.75 0.2 0.65

11.7 4.65 0.1 0.2

Waterline 12.3 4.55 0 0

13.9 4.35

14.7 4

Bankfull 14.9 3.22



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

15.9 2.3



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

COMPUTED FROM MEASURED FIELD DATA

Wetted Perimeter Water Depth Area Discharge Percent Discharge
(ft) (ft) (ft^2) (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

0.21 0.05 0.01 0 0.17

0.3 0.05 0.01 0 0.22

0.3 0.1 0.03 0.01 1.06

0.3 0.15 0.04 0.02 2.44

0.3 0.15 0.04 0.02 2.44

0.3 0.2 0.06 0.04 4.26

0.3 0.2 0.06 0.05 5.07

0.3 0.2 0.06 0.05 5.07

0.3 0.2 0.06 0.05 5.01

0.3 0.25 0.07 0.06 6.57

0.3 0.25 0.08 0.06 6.18

0.3 0.3 0.09 0.07 7.42

0.3 0.3 0.09 0.07 7.13

0.3 0.25 0.07 0.07 7.67

0.3 0.25 0.07 0.07 7.75

0.3 0.25 0.08 0.08 7.98

0.3 0.3 0.09 0.1 10.89

0.3 0.25 0.07 0.07 7.67

0.3 0.2 0.06 0.04 4.07

0.32 0.1 0.04 0.01 0.94

0.61 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 1, Analysis Method: [Ferguson VPE]

0 0 0 0 0



R2Cross RESULTS: Vermillion Creek - 06/14/2018 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.



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

R2Cross RESULTS
Stream Name: Vermillion Creek
Stream Locations: 0.25 miles downstream from Vermillion Falls
Fieldwork Date: 06/14/2018
Cross-section: 2
Observers: R. Smith, E. Scherff
Coordinate System: UTM Zone 12
X (easting): 689247
Y (northing): 4510504
Date Processed: 07/11/2024
Slope: 0.022
Discharge: R2Cross data file: 0.82 (cfs)
Computation method: Ferguson VPE
R2Cross data filename: Vermillion Creek 6-14-18 #2 Ferguson.xlsx
R2Cross version: 2.0.2

LOCATION



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

ANALYSIS RESULTS

          Habitat Criteria Results

            Bankfull top width (ft) = 15.06

Habitat Criteria Discharge (cfs) Meeting Criteria
Mean Depth (ft) 0.2 2.3

Percent Wetted Perimeter (%) 50.0 0.38

Mean Velocity (ft/s) 1.0 1.81



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]
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Bankfull 4.25 15.06 0.67 0.9 10.12 15.34 100.0 0.66 0.04 4.52 45.74

4.27 14.95 0.65 0.88 9.78 15.22 99.2 0.64 0.04 4.41 43.11

4.29 14.83 0.64 0.85 9.45 15.1 98.4 0.63 0.04 4.29 40.55

4.32 14.72 0.62 0.83 9.12 14.97 97.61 0.61 0.04 4.17 38.06

4.34 14.61 0.6 0.81 8.79 14.85 96.81 0.59 0.04 4.06 35.64

4.36 14.5 0.58 0.79 8.46 14.73 96.01 0.57 0.04 3.94 33.3

4.38 14.38 0.57 0.77 8.13 14.61 95.21 0.56 0.04 3.81 31.02

4.41 14.27 0.55 0.74 7.81 14.48 94.41 0.54 0.04 3.69 28.82

4.43 14.16 0.53 0.72 7.49 14.36 93.61 0.52 0.04 3.56 26.7

4.45 14.05 0.51 0.7 7.17 14.24 92.82 0.5 0.04 3.44 24.65

4.47 13.94 0.49 0.68 6.86 14.12 92.02 0.49 0.04 3.3 22.67

4.5 13.82 0.47 0.65 6.55 13.99 91.22 0.47 0.04 3.17 20.77

4.52 13.71 0.45 0.63 6.24 13.87 90.42 0.45 0.04 3.04 18.94

4.54 13.6 0.44 0.61 5.93 13.75 89.62 0.43 0.04 2.9 17.2

4.57 13.49 0.42 0.58 5.63 13.63 88.83 0.41 0.04 2.76 15.53

4.59 13.37 0.4 0.56 5.32 13.5 88.03 0.39 0.05 2.62 13.94

4.61 13.26 0.38 0.54 5.02 13.38 87.23 0.38 0.05 2.48 12.44

4.63 13.15 0.36 0.52 4.73 13.26 86.43 0.36 0.05 2.33 11.01

4.66 13.04 0.34 0.49 4.43 13.14 85.63 0.34 0.05 2.18 9.67

4.68 12.92 0.32 0.47 4.14 13.01 84.83 0.32 0.05 2.03 8.41

4.7 12.81 0.3 0.45 3.85 12.89 84.04 0.3 0.05 1.88 7.24

4.72 12.67 0.28 0.43 3.56 12.74 83.08 0.28 0.05 1.73 6.17

4.75 12.33 0.27 0.41 3.28 12.4 80.81 0.26 0.06 1.62 5.31

4.77 11.99 0.25 0.38 3.01 12.05 78.55 0.25 0.06 1.5 4.51

4.79 11.59 0.24 0.36 2.74 11.65 75.95 0.24 0.06 1.39 3.81



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

4.81 11.13 0.22 0.34 2.49 11.19 72.91 0.22 0.06 1.29 3.21

4.83 10.66 0.21 0.32 2.24 10.72 69.88 0.21 0.07 1.19 2.67

4.86 10.2 0.2 0.29 2.01 10.26 66.85 0.2 0.07 1.09 2.19

4.88 9.74 0.18 0.27 1.78 9.79 63.82 0.18 0.07 0.99 1.76

4.9 9.28 0.17 0.25 1.57 9.33 60.79 0.17 0.08 0.89 1.39

4.92 8.81 0.16 0.23 1.37 8.86 57.76 0.15 0.08 0.79 1.07

Waterline 4.95 8.36 0.14 0.2 1.18 8.41 54.8 0.14 0.09 0.69 0.81

4.95 8.35 0.14 0.2 1.17 8.4 54.73 0.14 0.09 0.68 0.8

4.97 7.98 0.12 0.18 0.99 8.02 52.29 0.12 0.1 0.57 0.57

4.99 7.62 0.11 0.16 0.81 7.66 49.93 0.11 0.11 0.46 0.38

5.01 6.67 0.1 0.14 0.66 6.71 43.74 0.1 0.11 0.41 0.27

5.04 6.34 0.08 0.11 0.51 6.37 41.51 0.08 0.13 0.31 0.16

5.06 5.64 0.07 0.09 0.37 5.66 36.92 0.07 0.16 0.23 0.09

5.08 5.17 0.05 0.07 0.25 5.18 33.78 0.05 0.2 0.15 0.04

5.11 3.54 0.04 0.04 0.15 3.55 23.12 0.04 0.23 0.12 0.02

5.13 3.27 0.02 0.02 0.07 3.27 21.34 0.02 0.39 0.04 0.0

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



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

MODEL SUMMARY

Measured Flow (Qm) = 0.82 (cfs)

Calculated Flow (Qc) = 0.81 (cfs)

(Qm-Qc)/Qm * 100 = 0.51%

Measured Waterline (WLm) = 4.95 (ft)

Calculated Waterline (WLc) = 4.95 (ft)

(WLm-WLc)/WLm * 100 = 0.06%

Max Measured Depth (Dm) = 0.2 (ft)

Max Calculated Depth (Dc) = 0.2 (ft)

(Dm-Dc)/Dm * 100 = -1.49%

Mean Velocity = 0.69 (ft/s)

Manning's n = 0.086

0.4 * Qm = 0.33 (cfs)

2.5 * Qm = 2.04 (cfs)



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

FIELD DATA

Feature Station Rod Height Water depth Velocity
(ft) (ft) (ft) (ft/s)

0 2.73

Bankfull 2.8 4.21

4.8 4.78

Waterline 6.3 4.95 0 0

6.7 5 0.05 0.04

7 5 0.05 0.02

7.3 5 0.05 0.28

7.6 5.1 0.15 0.15

7.9 5.1 0.15 0.47

8.2 5.05 0.1 0.57

8.5 5.1 0.15 0.53

8.8 5.1 0.15 0.76

9.1 5.1 0.15 0.71

9.4 5.15 0.2 1

9.7 5.15 0.2 0.93

10 5.15 0.2 0.99

10.3 5.15 0.2 1.08

10.6 5.15 0.2 0.86

10.9 5.15 0.2 0.79

11.2 5.15 0.2 0.79

11.5 5.15 0.2 0.71

11.8 5.15 0.2 0.86

12.1 5.15 0.2 0.58

12.4 5.15 0.2 0.75

12.7 5.1 0.15 0.72

13 5.1 0.15 0.71

13.3 5.05 0.1 0.61

13.6 5.05 0.1 0.27

14.2 5 0.1 0.43

Waterline 14.6 4.95 0.05 0



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

17.3 4.72 0 0

Bankfull 18 4.25

18.9 3.46

22 2.68



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

COMPUTED FROM MEASURED FIELD DATA

Wetted Perimeter Water Depth Area Discharge Percent Discharge
(ft) (ft) (ft^2) (cfs)

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0.4 0.05 0.02 0 0.09

0.3 0.05 0.01 0 0.04

0.3 0.05 0.01 0 0.51

0.32 0.15 0.04 0.01 0.83

0.3 0.15 0.04 0.02 2.59

0.3 0.1 0.03 0.02 2.09

0.3 0.15 0.05 0.02 2.92

0.3 0.15 0.04 0.03 4.19

0.3 0.15 0.04 0.03 3.91

0.3 0.2 0.06 0.06 7.34

0.3 0.2 0.06 0.06 6.83

0.3 0.2 0.06 0.06 7.27

0.3 0.2 0.06 0.06 7.93

0.3 0.2 0.06 0.05 6.32

0.3 0.2 0.06 0.05 5.8

0.3 0.2 0.06 0.05 5.8

0.3 0.2 0.06 0.04 5.21

0.3 0.2 0.06 0.05 6.32

0.3 0.2 0.06 0.03 4.26

0.3 0.2 0.06 0.04 5.51

0.3 0.15 0.04 0.03 3.97

0.3 0.15 0.05 0.03 3.91

0.3 0.1 0.03 0.02 2.24

0.3 0.1 0.04 0.01 1.49

0.6 0.1 0.05 0.02 2.63

0.4 0 0 0 0



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, Analysis Method: [Ferguson VPE]

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0



R2Cross RESULTS: Vermillion Creek - 06/14/2018 XS 2, 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.



R2Cross RESULTS: Vermillion Creek - 04/01/2021 XS 1, Analysis Method: [Ferguson VPE]

R2Cross RESULTS
Stream Name: Vermillion Creek
Stream Locations: 1500 ft downstream from Highway 318 crossing
Fieldwork Date: 04/01/2021
Cross-section: 1
Observers: R Smith, E Scherff
Coordinate System: UTM Zone 12
X (easting): 689594
Y (northing): 4510253
Date Processed: 07/11/2024
Slope: 0.01
Discharge: R2Cross data file: 2.76 (cfs)
Computation method: Ferguson VPE
R2Cross data filename: Vermillion Creek 4-1-21 #1 Ferguson.xlsx
R2Cross version: 2.0.2

LOCATION



R2Cross RESULTS: Vermillion Creek - 04/01/2021 XS 1, Analysis Method: [Ferguson VPE]

ANALYSIS RESULTS

          Habitat Criteria Results

            Bankfull top width (ft) = 9.28

Habitat Criteria Discharge (cfs) Meeting Criteria
Mean Depth (ft) 0.2 0.75

Percent Wetted Perimeter (%) 50.0 0.33

Mean Velocity (ft/s) 1.0 2.19



R2Cross RESULTS: Vermillion Creek - 04/01/2021 XS 1, Analysis Method: [Ferguson VPE]
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Bankfull 9.42 9.28 0.99 1.43 9.19 10.43 100.0 0.88 0.04 3.57 32.82

9.45 9.18 0.97 1.4 8.91 10.31 98.89 0.86 0.04 3.51 31.24

9.5 9.01 0.94 1.35 8.46 10.12 97.05 0.84 0.04 3.39 28.69

9.55 8.85 0.91 1.3 8.01 9.93 95.2 0.81 0.04 3.28 26.26

9.6 8.69 0.87 1.25 7.57 9.73 93.35 0.78 0.04 3.16 23.93

9.65 8.57 0.83 1.2 7.14 9.58 91.82 0.75 0.04 3.03 21.62

9.7 8.45 0.79 1.15 6.71 9.42 90.3 0.71 0.04 2.89 19.43

9.75 8.33 0.76 1.1 6.29 9.26 88.77 0.68 0.04 2.75 17.34

9.8 8.21 0.72 1.05 5.88 9.1 87.24 0.65 0.04 2.61 15.35

9.85 8.09 0.68 1.0 5.47 8.93 85.68 0.61 0.04 2.46 13.49

9.9 7.97 0.64 0.95 5.07 8.77 84.1 0.58 0.04 2.31 11.73

9.95 7.84 0.6 0.9 4.68 8.61 82.53 0.54 0.05 2.16 10.09

10.0 7.72 0.56 0.85 4.29 8.44 80.95 0.51 0.05 2.0 8.57

10.05 7.6 0.51 0.8 3.9 8.28 79.38 0.47 0.05 1.83 7.16

10.1 7.47 0.47 0.75 3.53 8.11 77.8 0.43 0.05 1.67 5.88

10.15 7.35 0.43 0.7 3.16 7.95 76.22 0.4 0.05 1.49 4.71

10.2 7.22 0.39 0.65 2.79 7.78 74.65 0.36 0.06 1.31 3.67

Waterline 10.25 7.1 0.34 0.6 2.44 7.62 73.07 0.32 0.06 1.13 2.76

10.3 7.0 0.3 0.55 2.08 7.47 71.66 0.28 0.07 0.95 1.98

10.35 6.89 0.25 0.5 1.74 7.33 70.25 0.24 0.07 0.76 1.32

10.4 6.79 0.21 0.45 1.39 7.18 68.84 0.19 0.09 0.58 0.81

10.45 5.93 0.18 0.4 1.07 6.27 60.12 0.17 0.09 0.48 0.52

10.5 4.93 0.16 0.35 0.8 5.2 49.84 0.15 0.1 0.42 0.33

10.55 3.97 0.14 0.3 0.56 4.18 40.08 0.13 0.11 0.34 0.19

10.6 3.62 0.1 0.25 0.37 3.76 36.08 0.1 0.14 0.22 0.08



R2Cross RESULTS: Vermillion Creek - 04/01/2021 XS 1, Analysis Method: [Ferguson VPE]

10.65 3.03 0.07 0.2 0.2 3.13 30.0 0.07 0.2 0.12 0.02

10.7 0.9 0.08 0.15 0.08 0.96 9.17 0.08 0.17 0.16 0.01

10.75 0.65 0.06 0.1 0.04 0.69 6.58 0.05 0.24 0.09 0.0

10.8 0.4 0.03 0.05 0.01 0.42 3.99 0.02 0.46 0.03 0.0

10.84 0.12 0.01 0.02 0.0 0.12 1.2 0.01 1.25 0.0 0.0

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



R2Cross RESULTS: Vermillion Creek - 04/01/2021 XS 1, Analysis Method: [Ferguson VPE]

MODEL SUMMARY

Measured Flow (Qm) = 2.76 (cfs)

Calculated Flow (Qc) = 2.76 (cfs)

(Qm-Qc)/Qm * 100 = -0.01%

Measured Waterline (WLm) = 10.25 (ft)

Calculated Waterline (WLc) = 10.25 (ft)

(WLm-WLc)/WLm * 100 = 0.00%

Max Measured Depth (Dm) = 0.6 (ft)

Max Calculated Depth (Dc) = 0.6 (ft)

(Dm-Dc)/Dm * 100 = -0.00%

Mean Velocity = 1.13 (ft/s)

Manning's n = 0.061

0.4 * Qm = 1.1 (cfs)

2.5 * Qm = 6.9 (cfs)



R2Cross RESULTS: Vermillion Creek - 04/01/2021 XS 1, Analysis Method: [Ferguson VPE]

FIELD DATA

Feature Station Rod Height Water depth Velocity
(ft) (ft) (ft) (ft/s)

0 8.1

Bankfull 2 9.42

2.7 9.82

Waterline 3.5 10.25 0 0

4 10.6 0.35 0.45

4.3 10.65 0.4 0.94

4.6 10.7 0.45 0.78

4.9 10.7 0.45 1.39

5.2 10.8 0.55 1.26

5.5 10.85 0.6 2.22

5.8 10.7 0.45 1.69

6.1 10.7 0.45 1.65

6.4 10.7 0.45 0.63

6.7 10.7 0.45 1.44

7 10.65 0.4 0.78

7.3 10.5 0.25 0.58

7.6 10.45 0.2 1.28

7.9 10.4 0.15 0.9

8.2 10.5 0.25 1.83

8.5 10.45 0.2 1.14

8.8 10.45 0.2 1.13

9.1 10.55 0.3 1.16

9.4 10.55 0.3 0.65

9.7 10.55 0.3 1.41

10 10.65 0.4 0.75

10.3 10.7 0.45 0.35

Waterline 10.6 10.25 0 0

11 9.6

Bankfull 11.4 9.34

13.1 8.9



R2Cross RESULTS: Vermillion Creek - 04/01/2021 XS 1, Analysis Method: [Ferguson VPE]

COMPUTED FROM MEASURED FIELD DATA

Wetted Perimeter Water Depth Area Discharge Percent Discharge
(ft) (ft) (ft^2) (cfs)

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0.61 0.35 0.14 0.06 2.28

0.3 0.4 0.12 0.11 4.08

0.3 0.45 0.14 0.11 3.81

0.3 0.45 0.14 0.19 6.79

0.32 0.55 0.17 0.21 7.53

0.3 0.6 0.18 0.4 14.47

0.34 0.45 0.14 0.23 8.26

0.3 0.45 0.14 0.22 8.07

0.3 0.45 0.14 0.09 3.08

0.3 0.45 0.14 0.19 7.04

0.3 0.4 0.12 0.09 3.39

0.34 0.25 0.07 0.04 1.57

0.3 0.2 0.06 0.08 2.78

0.3 0.15 0.04 0.04 1.47

0.32 0.25 0.07 0.14 4.97

0.3 0.2 0.06 0.07 2.48

0.3 0.2 0.06 0.07 2.46

0.32 0.3 0.09 0.1 3.78

0.3 0.3 0.09 0.06 2.12

0.3 0.3 0.09 0.13 4.59

0.32 0.4 0.12 0.09 3.26

0.3 0.45 0.14 0.05 1.71

0.54 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0



R2Cross RESULTS: Vermillion Creek - 04/01/2021 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.



Div Name
CWCB Case 
Number Segment ID Meas. Date UTM Location

Flow Amount 
(cfs) Meas # Rating Station ID

6 Vermillion Creek

6 Vermillion Creek

6 Vermillion Creek

6 Vermillion Creek

23/6/A-004
11/09/2023 UTMx: 689778

UTMy: 4510215 
above Vermillion Falls 4.18 1

23/6/A-004 03/26/2024 UTMx: 689778
UTMy: 4510215

above Vermillion Falls 22.44 2

23/6/A-004
05/15/2024 UTMx: 689778

UTMy: 4510215
above Vermillion Falls 4.95 3

23/6/A-004 06/27/2024 UTMx: 689778
UTMy: 4510215

above Vermillion Falls 0.32 4

Discharge Measurment Field Visit Data Report   (Filters:  Name begins with Vermillion; Division = 6;)

Thursday,November 14, 2024 Page 1 of 1



Discharge Measurement Summary

3/26/2024 7:20:55 PM

Site name VermillionMiddle
Site number 03262024
Operator(s) SC
File name VermillionMiddle_20240326-155842.ft
Comment

Start time 3/26/2024 2:36 PM Sensor type Top Setting
End time 3/26/2024 3:57 PM Handheld serial number FT2H2322005
Start location latitude 40.720 Probe serial number FT2P2317010
Start location longitude -108.753 Probe firmware 1.30
Calculations engine FlowTracker2 Handheld software 1.7

# Stations Avg interval (s) Total discharge (ft³/s)
43 40 22.4384

Total width (ft) Total area (ft²) Wetted Perimeter (ft)
22.200 21.5530 23.344

Mean SNR (dB) Mean depth (ft) Mean velocity (ft/s)
49 0.971 1.0411

Mean temp (°F) Max depth (ft) Max velocity (ft/s)
45.081 1.670 1.3862

Discharge Uncertainty Discharge equation Mid Section
Category ISO IVE Discharge uncertainty IVE
Accuracy 1.0% 1.0% Discharge reference Rated
Depth 0.1% 1.6%
Velocity 0.9% 3.2% Data Collection Settings
Width 0.1% 0.1% Salinity 0.000 PSS-78
Method 1.3% Temperature -
# Stations 1.2% Sound speed -
Overall 2.2% 3.7% Mounting correction 0.000 %

Summary overview
No changes were made to this file
Quality control warnings



Discharge Measurement Summary

3/26/2024 7:20:55 PM

Site name VermillionMiddle
Site number 02262024
Operator(s) SC
File name VermillionMiddle_20240326-155842.ft
Comment

Station Warning Settings
Station discharge OK Station discharge < 5.00%
Station discharge caution 5.00% >= Station discharge < 10.00%
Station discharge warning Station discharge >= 10.00%



Discharge Measurement Summary

3/26/2024 7:20:55 PM

Site name VermillionMiddle
Site number 02262024
Operator(s) SC
File name VermillionMiddle_20240326-155842.ft
Comment



Discharge Measurement Summary

3/26/2024 7:20:55 PM

Site name VermillionMiddle
Site number 02262024
Operator(s) SC
File name VermillionMiddle_20240326-155842.ft
Comment

Quality Control Settings
Maximum depth change 50.00%
Maximum spacing change 100.00%
SNR threshold 10 dB
Standard error threshold 0.0328 ft/s
Spike threshold 10.00%
Maximum velocity angle 20.0 deg
Maximum tilt angle 5.0 deg



Discharge Measurement Summary

3/26/2024 7:20:55 PM

Site name VermillionMiddle
Site number 02262024
Operator(s) SC
File name VermillionMiddle_20240326-155842.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 3/26/2024 2:36:04 PM

Automated beam check SNR(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
5

7.4

9.8

12.2

14.6

17

Automated beam check Noise level(cnts) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
697

715.6

734.2

752.8

771.4

790

Automated beam check Quality control warnings
No quality control warnings



Discharge Measurement Summary

3/26/2024 7:20:55 PM

Site name VermillionMiddle
Site number 02262024
Operator(s) SC
File name VermillionMiddle_20240326-155842.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 3/26/2024 2:36:04 PM

Automated beam check Peak level(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
6

10

14

18

22

26

Automated beam check Peak position(ft) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0.279

0.31

0.341

0.372

0.403

0.434

Automated beam check Quality control warnings
No quality control warnings



Discharge Measurement Summary

7/1/2024 2:40:05 PM

Site name VermillionAbvFalls
Site number 05152024
Operator(s) SC
File name VermillionAbvFalls_20240515-141704.ft
Comment

Start time 5/15/2024 1:46 PM Sensor type Top Setting
End time 5/15/2024 2:14 PM Handheld serial number FT2H2322005
Start location latitude 40.721 Probe serial number FT2P2317010
Start location longitude -108.753 Probe firmware 1.30
Calculations engine FlowTracker2 Handheld software 1.7

# Stations Avg interval (s) Total discharge (ft³/s)
19 40 4.9508

Total width (ft) Total area (ft²) Wetted Perimeter (ft)
7.900 5.2873 8.385

Mean SNR (dB) Mean depth (ft) Mean velocity (ft/s)
42 0.669 0.9364

Mean temp (°F) Max depth (ft) Max velocity (ft/s)
59.111 1.040 1.6556

Discharge Uncertainty Discharge equation Mid Section
Category ISO IVE Discharge uncertainty IVE
Accuracy 1.0% 1.0% Discharge reference Rated
Depth 0.3% 3.3%
Velocity 0.7% 3.7% Data Collection Settings
Width 0.1% 0.1% Salinity 0.000 PSS-78
Method 1.9% Temperature -
# Stations 2.6% Sound speed -
Overall 3.5% 5.0% Mounting correction 0.000 %

Summary overview
No changes were made to this file
Quality control warnings



Discharge Measurement Summary

7/1/2024 2:40:05 PM

Site name VermillionAbvFalls
Site number 05152024
Operator(s) SC
File name VermillionAbvFalls_20240515-141704.ft
Comment

Station Warning Settings
Station discharge OK Station discharge < 5.00%
Station discharge caution 5.00% >= Station discharge < 10.00%
Station discharge warning Station discharge >= 10.00%



Discharge Measurement Summary

7/1/2024 2:40:05 PM

Site name VermillionAbvFalls
Site number 05152024
Operator(s) SC
File name VermillionAbvFalls_20240515-141704.ft
Comment



Discharge Measurement Summary

7/1/2024 2:40:05 PM

Site name VermillionAbvFalls
Site number 05152024
Operator(s) SC
File name VermillionAbvFalls_20240515-141704.ft
Comment

Quality Control Settings
Maximum depth change 50.00%
Maximum spacing change 100.00%
SNR threshold 10 dB
Standard error threshold 0.0328 ft/s
Spike threshold 10.00%
Maximum velocity angle 20.0 deg
Maximum tilt angle 5.0 deg



Discharge Measurement Summary

7/1/2024 2:40:05 PM

Site name VermillionAbvFalls
Site number 05152024
Operator(s) SC
File name VermillionAbvFalls_20240515-141704.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 5/15/2024 1:46:32 PM

Automated beam check SNR(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
37

39

41

43

45

47

Automated beam check Noise level(cnts) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
663

681.6

700.2

718.8

737.4

756

Automated beam check Quality control warnings
No quality control warnings



Discharge Measurement Summary

7/1/2024 2:40:05 PM

Site name VermillionAbvFalls
Site number 05152024
Operator(s) SC
File name VermillionAbvFalls_20240515-141704.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 5/15/2024 1:46:32 PM

Automated beam check Peak level(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
38

39.8

41.6

43.4

45.2

47

Automated beam check Peak position(ft) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0.353

0.361

0.369

0.377

0.385

0.393

Automated beam check Quality control warnings
No quality control warnings



Discharge Measurement Summary

6/28/2024 7:28:33 AM

Site name Vermillion middle
Site number 06272024
Operator(s) Lfsc
File name 20240627-113147_Vermillion middle.ft
Comment

Start time 6/27/2024 11:04 AM Sensor type Top Setting
End time 6/27/2024 11:24 AM Handheld serial number FT2H2322006
Start location latitude 40.721 Probe serial number FT2P2319001
Start location longitude -108.753 Probe firmware 1.30
Calculations engine FlowTracker2 Handheld software 1.7

# Stations Avg interval (s) Total discharge (ft³/s)
29 40 0.7478

Total width (ft) Total area (ft²) Wetted Perimeter (ft)
5.800 2.3035 6.172

Mean SNR (dB) Mean depth (ft) Mean velocity (ft/s)
42 0.397 0.3246

Mean temp (°F) Max depth (ft) Max velocity (ft/s)
67.183 0.520 0.8367

Discharge Uncertainty Discharge equation Mid Section
Category ISO IVE Discharge uncertainty IVE
Accuracy 1.0% 1.0% Discharge reference Rated
Depth 0.4% 6.0%
Velocity 2.1% 10.7% Data Collection Settings
Width 0.1% 0.1% Salinity 0.000 PSS-78
Method 2.0% Temperature -
# Stations 1.8% Sound speed -
Overall 3.5% 12.3% Mounting correction 0.000 %

Summary overview
No changes were made to this file
Quality control warnings



Discharge Measurement Summary

6/28/2024 7:28:33 AM

Site name Vermillion middle
Site number 06272024
Operator(s) Lfsc
File name 20240627-113147_Vermillion middle.ft
Comment

Station Warning Settings
Station discharge OK Station discharge < 5.00%
Station discharge caution 5.00% >= Station discharge < 10.00%
Station discharge warning Station discharge >= 10.00%



Discharge Measurement Summary

6/28/2024 7:28:33 AM

Site name Vermillion middle
Site number 06272024
Operator(s) Lfsc
File name 20240627-113147_Vermillion middle.ft
Comment



Discharge Measurement Summary

6/28/2024 7:28:33 AM

Site name Vermillion middle
Site number 06272024
Operator(s) Lfsc
File name 20240627-113147_Vermillion middle.ft
Comment

Quality Control Settings
Maximum depth change 50.00%
Maximum spacing change 100.00%
SNR threshold 10 dB
Standard error threshold 0.0328 ft/s
Spike threshold 10.00%
Maximum velocity angle 20.0 deg
Maximum tilt angle 5.0 deg



Discharge Measurement Summary

6/28/2024 7:28:33 AM

Site name Vermillion middle
Site number 06272024
Operator(s) Lfsc
File name 20240627-113147_Vermillion middle.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 6/27/2024 11:03:29 AM

Automated beam check SNR(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
26

36.2

46.4

56.6

66.8

77

Automated beam check Noise level(cnts) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
775

783

791

799

807

815

Automated beam check Quality control warnings
No quality control warnings



Discharge Measurement Summary

6/28/2024 7:28:33 AM

Site name Vermillion middle
Site number 06272024
Operator(s) Lfsc
File name 20240627-113147_Vermillion middle.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 6/27/2024 11:03:29 AM

Automated beam check Peak level(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
26

37.4

48.8

60.2

71.6

83

Automated beam check Peak position(ft) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0.394

0.401

0.408

0.415

0.422

0.429

Automated beam check Quality control warnings
No quality control warnings



Discharge Measurement Summary

11/10/2023 6:19:03 PM

Site name VermillionCreekFalls
Site number 11092023
Operator(s) SC
File name VermillionCreekFalls_20231109-150829.ft
Comment

Start time 11/9/2023 2:39 PM Sensor type Top Setting
End time 11/9/2023 3:06 PM Handheld serial number FT2H2322005
Start location latitude 40.721 Probe serial number FT2P2317010
Start location longitude -108.753 Probe firmware 1.30
Calculations engine FlowTracker2 Handheld software 1.7

# Stations Avg interval (s) Total discharge (ft³/s)
18 40 4.1768

Total width (ft) Total area (ft²) Wetted Perimeter (ft)
7.900 6.0145 8.720

Mean SNR (dB) Mean depth (ft) Mean velocity (ft/s)
33 0.761 0.6945

Mean temp (°F) Max depth (ft) Max velocity (ft/s)
37.703 1.040 1.2303

Discharge Uncertainty Discharge equation Mid Section
Category ISO IVE Discharge uncertainty IVE
Accuracy 1.0% 1.0% Discharge reference Rated
Depth 0.4% 3.4%
Velocity 0.9% 2.5% Data Collection Settings
Width 0.1% 0.1% Salinity 0.000 PSS-78
Method 2.1% Temperature -
# Stations 2.8% Sound speed -
Overall 3.7% 4.4% Mounting correction 0.000 %

Summary overview
No changes were made to this file
Quality control warnings



Discharge Measurement Summary

11/10/2023 6:19:03 PM

Site name VermillionCreekFalls
Site number 11092023
Operator(s) SC
File name VermillionCreekFalls_20231109-150829.ft
Comment

Station Warning Settings
Station discharge OK Station discharge < 5.00%
Station discharge caution 5.00% >= Station discharge < 10.00%
Station discharge warning Station discharge >= 10.00%



Discharge Measurement Summary

11/10/2023 6:19:03 PM

Site name VermillionCreekFalls
Site number 11092023
Operator(s) SC
File name VermillionCreekFalls_20231109-150829.ft
Comment



Discharge Measurement Summary

11/10/2023 6:19:03 PM

Site name VermillionCreekFalls
Site number 11092023
Operator(s) SC
File name VermillionCreekFalls_20231109-150829.ft
Comment

Quality Control Settings
Maximum depth change 50.00%
Maximum spacing change 100.00%
SNR threshold 10 dB
Standard error threshold 0.0328 ft/s
Spike threshold 10.00%
Maximum velocity angle 20.0 deg
Maximum tilt angle 5.0 deg



Discharge Measurement Summary

11/10/2023 6:19:03 PM

Site name VermillionCreekFalls
Site number 11092023
Operator(s) SC
File name VermillionCreekFalls_20231109-150829.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 11/9/2023 2:39:23 PM

Automated beam check SNR(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
25

28.6

32.2

35.8

39.4

43

Automated beam check Noise level(cnts) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
707

723.6

740.2

756.8

773.4

790

Automated beam check Quality control warnings
No quality control warnings



Discharge Measurement Summary

11/10/2023 6:19:03 PM

Site name VermillionCreekFalls
Site number 11092023
Operator(s) SC
File name VermillionCreekFalls_20231109-150829.ft
Comment

Beam 1
Beam 2

Automated beam check Start time 11/9/2023 2:39:23 PM

Automated beam check Peak level(dB) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
33

35

37

39

41

43

Automated beam check Peak position(ft) PASS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0.348

0.357

0.366

0.375

0.384

0.393

Automated beam check Quality control warnings
No quality control warnings
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