
Clear Clear Creek Creek Watershed/Storage StudyWatershed/Storage Study
W i W D l C i iW i W D l C i iWyoming Water Development CommissionWyoming Water Development Commission

Sponsored Sponsored by:by:
Lake Lake DeSmetDeSmet Conservation DistrictConservation District

&&
Sheridan County Conservation DistrictSheridan County Conservation DistrictSheridan County Conservation DistrictSheridan County Conservation District

Consultant:Consultant:
States West Water Resources Corporation States West Water Resources Corporation -- Cheyenne, WyomingCheyenne, Wyoming
SubconsultantsSubconsultants::
DOWL HKM DOWL HKM –– Sheridan, WyomingSheridan, Wyoming
Anderson Consulting Engineers Anderson Consulting Engineers –– Fort Collins, ColoradoFort Collins, Coloradog gg g ,,
RJH Consultants RJH Consultants –– Englewood, ColoradoEnglewood, Colorado
Western Western EcoSystemsEcoSystems Technology, Inc. Technology, Inc. –– Cheyenne, WyomingCheyenne, Wyoming
Watts & Associates Watts & Associates –– Laramie, Laramie, WyomingWyoming
Leonard Rice Engineers Leonard Rice Engineers –– Denver, Colorado Denver, Colorado 
Wyoming State Archeological SurveyWyoming State Archeological Survey Laramie WyomingLaramie WyomingWyoming State Archeological Survey Wyoming State Archeological Survey –– Laramie, WyomingLaramie, Wyoming

May 24, 2011May 24, 2011



Project PurposeProject Purpose
Inventory and describe the Clear Creek watershed
Develop a GIS of compiled data
St fl d t ll tiStreamflow data collection
Develop rehabilitation plans and projects for 
watershed infrastructure
– Upland Water
– Channel Stability
– Irrigation Rehabilitation
– Water Storage



Watershed LocationWatershed Location



BackgroundBackground
After initial interest from landowner and discussion about 
Conservation District sponsorship, various meetings were 
held by WWDO staff in 2007 and 2008 to inform the y
community and conservation districts of the WWDC’s 
watershed study process and to get consent before 
proceeding with the study in summer of 2009.p g y

Oct. 2007 – Buffalo Landowner Meeting

Nov. 2007 – Sheridan Landowner Meeting 

July 2008 – Sheridan Landowner Meeting 

Dec.  2008 – LCCD Board Meeting 

May 2008 – Clearmont Landowner Meeting 

July 2008 – Buffalo Landowner Meeting 

Jan. 2009 – SCCD Board Meeting



GIS DevelopmentGIS Development

Dataset Themes: Ownership, Hydrography, Soils, etc. 

Ortho Photography

Topographic Mapping

Digital Elevation Models: Base maps, Data Analysis 

Databases and Attribute Tables 

Comprehensive “Clearinghouse” of Project Information



Data Collection:  Geographic  Information Data Collection:  Geographic  Information 
System ContentsSystem ContentsSystem ContentsSystem Contents

•Backgrounds
•Aerial Photos

i•Topographic Maps
•Climate
•Cultural / Historical
•Environmental
•Geology
•Geomorphology
•Hydrology
I f t t•Infrastructure

•Irrigation
•Mining
•Oil and Gas
•Ownership
•Political Boundaries
•Range Management
•Soils GIS Becomes a valuable tool for the future•Soils
•Watershed Management Plan 
Components

GIS Becomes a valuable tool for the future



Geographic  Information SystemGeographic  Information System

Hot Linked InformationHot Linked Information
– Reservoir site information
– Climate data
– Temporary stream gauge data
– Irrigation structure and canal remediation 

infoinfo
– Geomorphic photo points
– Wetland assessment reportsWetland assessment reports
– Ecological site descriptions



W t h d I t d D i tiW t h d I t d D i tiWatershed Inventory and Description Watershed Inventory and Description 

Basin Geomorphology, topography, geography, population 
centers, land ownership
Geology, soils, precipitation, climate
Surface water availability and watershed hydrology
Groundwater availability and aquifer characterization
Plant communities / grazing resources
Pipelines, roads, railroads, easements
Mining
Irrigation diversions and irrigated lands
Existing water quality data and irrigation suitability
Wetlands
Wildlife habitat / fisheries



Geomorphic InvestigationGeomorphic Investigation

• Study of land formation under 
processes associated with 
running water

• Rosgen Level I Assessment• Rosgen Level I Assessment

• Conduct aerial photograph 
comparison

• GIS representation ofGIS representation of 
headcut/nickzone locations

• Identify nature and magnitude 
of issues GIS Geomorphic Tools

• Provide insight to impact of 
alternative improvements on 
channel stability



Level I Geomorphic CharacterizationLevel I Geomorphic Characterization
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Upland Water ProjectsUpland Water Projects
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Upland Water ProjectsUpland Water Projects
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Upland ProjectsUpland Projects
For these projects to go forward:For these projects to go forward:

Upland ProjectsUpland Projects

•Application to WWDC Small Water 
Projects by December 31

•Approval for funding

•Application to WWDC Small Water 
Projects by December 31

•Approval for fundingpp g

•Coordination with BLM if 
appropriate (Scheduling, NEPA 
compliance, etc)

pp g

•Coordination with BLM if 
appropriate (Scheduling, NEPA 
compliance, etc)

Legend

Proposed Project / 1 Mi Buffer
Proposed Tank Proposed Pipeline

p , )p , )

Watershed Plan Component: Upland Wildlife / Livestock Water Projects

Project 
Project Name

Allotment Directly 
Pipeline 
(lineal

Stock 
Tanks 

Existing Well Proposed Project / 1 Mi. Buffer

Allotments

County

Proposed Hydrant

Existing Storage Tank

Number
Project Name

Benefitted
(lineal 
feet)

(number 
each)

Upland 1
Apache Ranch Phase 

I
Sahara Draw 36,375 7

Upland 2
Apache Ranch Phase 

Sahara Draw 33 000 5Upland 2
II

Sahara Draw 33,000 5

Upland 3 Nelson T.W. 4,500 1
Upland 4 Wilwauka Ranch Private Lands 800 1
Upland 5 Vignaroli State Lands 32,125 7

Total 20 miles 21



Irrigation Inventory/AssessmentIrrigation Inventory/Assessment



Purpose of AssessmentPurpose of AssessmentPurpose of AssessmentPurpose of Assessment
To identify issues with water supply, y pp y,
conveyance loss and seepage
Identify needed rehabilitation of irrigation 
i f t tinfrastructure
Make recommendations for upgrades and 
improvementsimprovements
– Voluntary process***
– Identified interested parties through public p g p

meetings, open-houses, and Conservation 
Districts

– Interested parties were contacted and visited toInterested parties were contacted, and visited to 
discuss issues



SubSub--Basins Basins –– Visited SystemsVisited Systems

Clear Creek 
– McKinney Ditch – Big Redman Ditch
– Six Mile Ditch
– Johnson-Holt Ditch

– Hillery & Onslow Ditch
– LX Ditch

– Crown Ditch
– Carwile-Lobban Ditch

Ladd Ditch

– Frank Hopkins Ditch
– Big Bonanza Ditch

Pratt & Ferris #2 Ditch– Ladd Ditch
– Clear Creek Ditch

– Pratt & Ferris #2 Ditch
– Pratt & Ferris #3 Ditch



SubSub--Basins Basins –– Visited SystemsVisited Systems

French Creek
– Brown and Foster

Rock Creek
– Fox Ditch

Johnson Creek
– Johnson Ditch

– Hallie Ditch
– Lake Desmet

(M&M) Ditch– Johnson #2 (M&M) Ditch
– Last Chance Ditch
– Prince Albert DitchPrince Albert Ditch
– Ono Ditch



SubSub--Basins Basins –– Visited SystemsVisited Systems
Piney Creek 
– Rock Creek & South 

Piney Diversion
– Senff Ditch
– Sturdovant Ditchy

– Piney Divide Ditch
– Little Piney Ditch
– Leiter Ditch

– WJD Ditch
– Dunlap Ditch
– Pratt & Ferris #1

– High Line Ditch

Boxelder CreekBoxelder Creek
– Dave Belus
– Phil Wohlbrandt



Condition Assessment DatabaseCondition Assessment Database

Rating Function Structure Types

Asset Priority Index (API) Rating

Rating (cfs)

50 Primary Diversion Diversion Dams, Headworks
40 Conveyance Siphon, Flume, Pump, Drop, Chute
30 Regulation / Fish Protection Check, Wasteway, Fish Ladder, Fish Screen
20 Lateral Diversion / Flow Measurement Headgate, Weir
10 Delivery Turnout

API Significance Rating
Rating (cfs)

Minimum Maximum
50 40 100
40 25 39
30 17 24
20 6 16
10 0 5

Structure database compiles site description 
and uses canal capacity, structure type to 
identify structure importance with respect to 
other structures in database.  Establishes 
structure priority index

Database also compiles 
i i irehabilitation vs. replacement 

costs.  This ratio is a component 
in the structure priority index



Condition Assessment DatabaseCondition Assessment Database
Canal Evaluation Form
– Component of database used to evaluate canal 
– Establishes cost estimates for canal remediation
– Remediation includes:

• Cleaning/reshaping
• Seepage areas
• Canal lining installationCanal lining installation
• Wasteway Headcutting

Database identifies systems in worst condition, and 
create priority ranking for existing basin irrigation 

tsystems
Would be most helpful tool for prioritizing projects for 
irrigation districts



Conceptual Irrigation ImprovementsConceptual Irrigation Improvements
Conceptual improvements are additional 

improvements to systems other thanimprovements to systems other than 
remediating current issues.  These 
ideas include:ideas include:
Combining ditches to reduce losses
Developing piped systems 
Incorporating irrigation improvements p g g p
with proposed storage



Conceptual Irrigation ImprovementsConceptual Irrigation Improvements

Johnson Holt/Six Mile/Clear Creek 
DitchesDitches
– Johnson Holt/Six Mile parallel for entire length

Cl C k Dit h 2 100 t f– Clear Creek Ditch serves ~2,100 acres east of 
I-90

– Concern about Clear Creek Ditch pipe underConcern about Clear Creek Ditch pipe under 
High School

– Pipe diversion to an enlarged Johnson Holt p g
Ditch

– Potentially serve lands east of I-90 by gravity 
feed





P i iti d R h bilit ti PlP i iti d R h bilit ti PlPrioritized Rehabilitation PlanPrioritized Rehabilitation Plan

5 Upland Water Projects
5 Channel Stability Projects5 Channel Stability Projects
32 Ditch System Evaluated
– 50 Irrigation Infrastructure Remediation Projects50 Irrigation Infrastructure Remediation Projects

• $3,000,000+
– 66 Canal Remediation Projects

• $7 000 000+• $7,000,000+
– 6 Conceptual Level Broad Scale Conservation Projects

• $11,000,000+

*Great tool for future planning and budgeting



Complete Assessment Report andComplete Assessment Report andComplete Assessment Report and Complete Assessment Report and 
ResultsResults

Report will be on-line and on file at 
Conservation District offices for 
review
GIS products which link toGIS products, which link to 
assessment reports, will be 
accessible on-line and ataccessible on line and at 
Conservation District offices



Temporary Stream GaugingTemporary Stream Gauging



Water Storage EvaluationWater Storage Evaluation

Assess Purpose / Need
– Multi-Purpose Projects
– Irrigation
– Recreation

St Fl– Stream Flows
– Town of Buffalo

Quantify storage volumeQuantify storage volume
– Watershed hydrology
– Water availabilityWater availability
– Stream Gauging



Water Storage EvaluationWater Storage Evaluation

Sites identified based on:
– Previous studies
– Input from landowners and sponsors
– Areas of need
– Topographically optimal locations
– Availability of water

41 existing and potential new reservoir41 existing and potential new reservoir 
sites identified



Potential Storage SitesPotential Storage Sites



Potential Storage SitesPotential Storage Sites
Lake DeSmet option



Potential Storage SitesPotential Storage Sitesgg
Sites Matrix



Evaluation MatrixEvaluation Matrix
Rank Site

Size 
(AF)

Ability to 
Meet Needs

Land 
Ownership

Envir. 
Issues

Geotechnical 
Feasibility

Flood 
Control

Multi‐
Purpose 
Potential

Ability 
to 

Permit

Relative 
Cost

Total 
Score

Comments

Weight 40 20 30 20 20 40 40 20

1 Bull Creek Reservoir 9,170 8 10 8 6 4 8 10 8 1,840 Note 1

2 Sand Creek Reservoir 8,000 8 6 8 6 4 8 10 8 1,760 Note 1

3 Camp Comfort Reservoir 10,400 10 4 4 6 8 10 4 8 1,600 Note 1p , ,

4 Bench Reservoir 3,500 4 10 10 6 0 2 10 6 1,380 Note 1

4 French Creek Reservoir #3 5,500 8 4 6 6 4 10 4 2 1,380 Note 1

6 French Creek Reservoir #8 6,000 8 2 6 6 4 10 2 4 1,300 Note 1
North Rock Creek

7
North Rock Creek 
Reservoir 6,600 6 4 6 4 4 6 4 2 1,100

8
Upper Middle Clear Creek 
Reservoir 5,000 6 2 4 6 4 6 2 2 960 Note 1

9
Lower Middle Clear Creek 
Reservoir 3,800 4 2 4 6 4 4 2 2 800 Note 1
Tie Hack Reservoir

10
Tie Hack Reservoir 
Enlargement 1,400 2 2 4 8 2 2 4 5 780 Note 1

11 Willow Park Enlargement 4,000

0

Fatal Flaw‐
Fen 
Wetlands

Note 1 ‐ The feasibility of new storage in the Clear Creek basin is dependant on the utilization of the M&M Ranch water rights from Clear Creek. If the 
water rights are fully utilized, insufficient water would be available for new storage projects.



Funding OpportunitiesFunding Opportunities
WWDC
– Small Water Program
– Dam and Reservoir Program– Dam and Reservoir Program
– Conventional rehab project funding

• Require District formation
NRCS
– EQIP
– AWEP
– CCPI
– CIG

Wyo Wildlife and Natural Resource Trust FundWyo Wildlife and Natural Resource Trust Fund
Wyo DEQ 319 Grant



Watershed Study ValuesWatershed Study Values
I t d d i ti f th t h dInventory and description of the watershed
GIS
Rehabilitation plans and projects for watershed infrastructure
– Upland Water
– Channel Stability
– Irrigation Rehabilitation
– Water Storage

Sponsor or other legal entity may choose to proceed with a 
WWDC feasibility study on certain identified projects 
Community is eligible for WWDC’s Small Water Project 
Program
Includes Ecological Site Descriptions so the document isIncludes Ecological Site Descriptions so the document is 
longer lived and projects not yet identified can still be 
eligible for Small Water funding.



Added Watershed Study ValuesAdded Watershed Study Values
The process can organize the community
Amassing the information helps identify impacts and 
opportunitiesopportunities
Provides a holistic view of the natural resources
Provides a lot of information if a TMDL needs to be 
written streamlines the process projects cued up towritten…streamlines the process…projects cued up to 
address impairments
Provides NRCS budget demand information and agency 
planningplanning
Involved communities with a plan tend to get more funding 
opportunities
Identifies fatal flaws relative to storage and has theIdentifies fatal flaws relative to storage and has the 
potential to streamline the NEPA process



Clear Creek Storage Level IIClear Creek Storage Level II
Based on the results of the Level I Watershed Study 
and the support of the local community to further 
explore storage opportunities, LDCD passed aexplore storage opportunities, LDCD passed a 
resolution to request a WWDC Level II Storage 
Feasibility Study
LDCD SponsoredLDCD Sponsored
Funding was received from the Legislature and States 
West was chosen through the proposal and interview 
process to conduct the study



Purpose of StudyPurpose of Study

Develop Purpose and Need
Develop Hydrologic Model
Identify Best Locations for Reservoirs
Determine Technical Feasibility
E h i M lti l U P t ti lEmphasize Multiple Use Potential
Determine Economic Feasibility
Expand Project InvolvementExpand Project Involvement
Recommend Top 3 Sites

*Completion Winter 2012



C t t UC t t UContact UsContact Us
http://library.wrds.uwyo.edu/wwdcrept/wwdcrept.html
Dylan Wade – States West
dwade@stateswest.com@
307-634-7848
Jason Mead – WWDO
jmead@state wy usjmead@state.wy.us
307-777-7626
Nikki Lohse – Lake DeSmet CD
nikki.lohse@wy.nacdnet.net
307-684-2526
Carrie Rogaczewski – Sheridan County CDg y
Carrie.Rogaczewski@wy.nacdnet.net
307-672-5820



Questions?Questions?Questions?Questions?


