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8.0  OPPORTUNITIES 
 

 

8.1 INTRODUCTION  
Previous chapters of this report quantify water resources available 

for development and use and identify present and future water needs in the 
basins.  The list of water use opportunities presented in this chapter is 
intended to be used by potential project sponsors and other organizations that 
need to develop a water supply to satisfy their specific needs. 

Opportunities, for the most part, came from basic project planning.  
The opportunities were placed on a list and information on each opportunity 
was entered into a matrix for each of the river basin planning areas.  The 
matrix allowed evaluation of a specific opportunity relative to similar or 
related opportunities.  The methodology evaluates opportunities as to 
whether they are desirable, functional, and capable of receiving the support 
required for development. 

The procedure used to complete this task consists of the following steps:  
 
1. Use screening criteria developed in the basin plans to evaluate future water use opportunities. 
2. Use a long-list of future water use opportunities developed in the basin plans. 
3. Use a short-list of future water use opportunities developed in the basin plans. 
4. Evaluate the opportunities on the short list. 
5. Develop a Framework Scoring Matrix of advanced opportunities, specifically for the 

Framework Water Plan, where appropriate. 
 
8.2 SCREENING CRITERIA FROM THE BASIN PLANS 

The process of screening water use opportunities was conducted in a progressive manner in six of 
the seven basin plans.  This process had not been performed for the Bear River Basin.  The screening 
process was developed in the following manner unless noted in the individual basin discussions. 
 

8.2.1 Long List of Future Water Use Opportunities 
During preparation of the six basin plans (Bear River Basin excluded), long lists of future water 

use opportunities were initially prepared using information from published reports available for the 
planning area.  The level of information and data available for the projects identified through the literature 
review varied from very sketchy to completed conceptual designs.  Comments and suggestions received 
from members of the Basin Advisory Group (BAG) contributed to the development of the final version of 
the long list. 
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8.2.2 Short List of Future Water Use Opportunities 
Generally, the next step in each basin was to prepare a ranked short list of opportunities.  In this 

step, six criteria were evaluated to present an overall picture of the favorability of a project or 
opportunity.  These criteria were evaluated using a matrix approach and those matrices have been 
included as various tables in this chapter.  It should be noted that each basin used slightly different 
scoring methods.  Therefore, the matrix scoring cannot be compared across basins.  The following 
sections summarize the evaluation criteria. 

 
Water Availability 
This criterion reflects the general ability of a project to function given likely bypasses for prior 

rights and environmental uses.  It is not a reflection of the relative size of a project. 
 

Financial Feasibility 
This criterion reflects the effects of the combination of technical feasibility (high or low 

construction cost) and economic use to which the water would be put (e.g., irrigation of native meadow 
versus cultivation of alfalfa or row crops).  The intent of this ranking is to indicate the likely ability to 
afford the project or meet Wyoming Water Development Commission (WWDC) or other funding source 
criteria.  A low number represents a project with a cost so high that it would be difficult to finance, 
whereas a high number represents a project that should more easily meet funding and repayment 
requirements. 
 

Public Acceptance 
This criterion reflects the extent to which a project will encounter or create public controversy 

(low number) versus a project that would likely engender broad public support (high number).  For 
example, on-stream storage in environmentally sensitive areas would be very controversial, while off-
channel storage in less sensitive areas would more likely be supported. 

 
Number of Sponsors/Beneficiaries/Participants 
Under this criterion, all other things being equal, a project serving a larger segment of the 

population would rank higher (higher number) than one serving only a few people (lower number). 
 
Legal/Institutional Concerns 
This criterion reflects the perceived relative ease (high number) or difficulty (low number) with 

which a project could be authorized and permitted under existing state and federal law. 
 

Environmental/Recreational Benefits 
This criterion reflects the net effect of positive environmental and recreational aspects of a project 

as offset, to the extent it can be determined, by potential negative impacts on these attributes. 
 

8.2.3 Framework Scoring Matrix 
A Framework Scoring Matrix was developed specifically for this Framework Water Plan to allow 

comparison of potential projects that had come into play since publication of the basin plans (Green, 
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Northeast, Wind/Bighorn) and to evaluate opportunities in the Bear River that had not been previously 
ranked.  This scoring matrix includes both monetary and non-monetary factors.   

 
Monetary Factors 
• Size – reservoir size in acre-feet. 
• Irrigated Acreage – presently irrigated acreage. 
• 2007 Total Project Costs – project costs updated to 2007. 
• Unit Cost – project costs divided by project size. 
• Sponsor’s Cost – cost per irrigated acre per year assuming WWDC financing (two-thirds 

grant, one-third loan at 4 percent for 20 years). 
• Comments 

 
Non-monetary Factors 
• Need – project need based on shortages. 
• Water Availability – availability of water. 
• Project Ability to Meet Need – project location and size relative to needs. 
• Multiple Use Potential – potential for recreation, flood control, water quality improvement, 

etc. 
• Geotechnical Feasibility – preliminary geotechnical evaluation. 
• Land Ownership – preliminary evaluation of landownership issues. 
• Cultural Resources – preliminary evaluation of impacts. 
• Environmental Impacts –preliminary evaluation of impacts on wetlands, riparian habitat, 

wildlife, etc. 
• Ability to Permit – comparative evaluation of potential for successful project permitting. 
• Cost – relative evaluation of project costs versus project benefits. 
• Total – total of non-monetary factor scores. 

 
Each of the non-monetary factors was assigned a weighted value that reflects the importance of 

that factor to project feasibility, and each potential project was assigned a score from 0 to 10 for each 
factor. 
 

8.2.4 Agricultural Needs 
Chapter 6 outlines the projected future water needs for the seven river basin planning areas in the 

state.  Agriculture is the major water user in the state and exhibits the bulk of the seasonal shortage needs 
across the state. 

The estimates of existing agricultural need used in the Framework Scoring Matrix were based 
upon full supply requirements.  Full supply requirements were determined by applying the irrigation 
water requirement to the actual irrigated acreage.  The water requirement derived from this calculation 
was compared to the historical diversions during dry years.  The difference between the full supply 
requirement minus the historical diversion is the estimated shortage. 

The results of the agricultural water use estimates were used as inputs to the water availability 
models prepared for the planning effort as discussed in Chapter 7.  The modeling was used to determine 
the availability of excess flows for future development and also as a means of determining where there 
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are needs for supplemental water supplies under existing conditions.  The need for these supplemental 
supplies should be consistent with irrigators’ perceptions of those needs.  The diversion records during 
non-supply-limited conditions (wet years) were used in the planning area as a measure of the level of 
supply that irrigators have settled on, under existing conditions, as a balance between maximizing crop 
yields and conserving limited resources.  This is defined here as the “full supply diversion requirement”.  
The difference between the full supply diversion requirement and the dry year diversions was used to 
estimate need. 

 
8.2.5 Potential Groundwater Development 
Although there have been considerable hydrogeological investigations in the state, there have 

been few regional assessments of the annual recharge, storage, and sustained yield capability of the major 
aquifer systems in the state.   Figure 4-9 shows the various aquifers and the basins where those aquifers 
occur.  Groundwater development potential of the various aquifer systems is discussed in the groundwater 
section of Chapter 7. 
 
8.3 BEAR RIVER BASIN 

Future water use opportunities for the Bear River Basin are 
addressed in this section.   
 

8.3.1 Physically Available Flows 
The physically available flows at locations within the basin are 

provided in Table 7-2 and shown on Figure 7-1 in Chapter 7.  The flows 
are indicated for dry, normal, and wet years in acre-feet per year.  The 
available flows indicate that many of the tributaries have quite low flows in 
dry years, which usually results in potential for shortages. 
 

8.3.2 Compact Limitations 
The Bear River Compact of 1978 controls the split of water on the Bear River between Wyoming, 

Idaho, and Utah.  The compact limitations are discussed in detail in Chapter 3.  The legally available 
flows for the Upper and Central Divisions are summarized in Table 7-2 in Chapter 7.  Compact 
provisions severely limit the available flow during dry years, particularly in the Central Basin. 
 

8.3.3 Agricultural Needs 
Almost every area of the Bear River Basin planning area can be considered water-short during 

dry years.  The needs identified in the Basin Plan involved existing agricultural needs.  Consequently, the 
opportunities are primarily focused on meeting those needs.  The projected diversions and consumptive 
use for high, mid, and low planning scenarios are presented in Tables 6-2 and 6-3 in Chapter 6.  Table 8-1 
indicates estimates of existing agricultural needs for the subbasins.  The irrigated acres within those 
subbasins are also indicated.   
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Table 8-1  Agricultural Needs, Bear River Basin 
   

Irrigated Lands 

Needs for Dry 
Hydrologic 
Condition 

Subbasin acres ac-ft per year 

Upper Division 40,400 11,000 

Central Division 23,500 12,000 
 

8.3.4 Long and Short Lists of Future Water Use Opportunities 
No specific long or short lists were developed for the Basin Plan.   

 
8.3.5 Central Division Investigations 
The Central Division of the Bear River extends from Pixley Dam to Stewart Dam in Idaho.  Past 

investigations for storage have been confined to Smiths Fork Creek.  The most recent study, Cokeville 
Reservoir Level I Study (Sunrise Engineers, Inc., 2004), analyzed six sites on the Smiths Fork: the Lower 
Teichert/Bagley site, Upper Teichert/Bagley site, Smiths Fork site, Ashby site, Ferney Glade site, and 
Tres Pass site.  The alternatives were sized to meet irrigation shortages and varied in capacity depending 
upon the locations of the drainage.  The six alternatives were evaluated for various criteria.  Based on the 
evaluation, the Upper Teichert/Bagley site and the Smiths Fork site were advanced to preliminary design, 
cost estimate, and economic analyses. 

These two sites, shown on Figure 8-1, were on-channel sites with significant environmental 
impacts, primarily to wetlands.  The projects had no designated recreation pools, so potential multiple use 
was limited. 

The potential for off-channel reservoirs to lessen environmental impacts was considered in the 
2004 study, but no sites were pursued.  A potential site on Muddy Creek could store significant amounts 
of water.  The reservoir would be supplied from a seven-mile canal from the Smiths Fork.  The site has 
minimal wetland and aquatic resources.  Most site-specific data are unavailable.  The site has been 
included in the secondary selection screening with data gaps indicated. 

 
 8.3.6 Upper Division Investigations 
The Upper Division of the Bear River extends downstream to Pixley Dam.  The shortages are 

located such that storage would be most effectively located in the upper reaches, primarily in Utah.  A 
study was conducted in 1983 by Forsgren-Perkins Engineering for the WWDC.  This study identified the 
West Fork Reservoir site as the most suitable for supplemental irrigation storage. 

The West Fork Reservoir site was advanced to Level III-Phase I of Final Design by 1985.  The 
site was investigated extensively, including geotechnical investigations, preliminary design, and 
development of cost estimates.  The reservoir was sized at 12,000 acre-feet and was a single-purpose 
reservoir to be used for supplemental irrigation storage.  The site is located approximately five miles into 
Utah. 

The project did not advance to construction due to sponsor financial and legal concerns.  The cost 
estimates of the project were updated to 2007 costs using United States Bureau of Reclamation (USBR) 
cost indices.  The project has favorable financial potential.  The project lacks some information. 
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The West Fork project has the best potential for storage development in the Upper Division.  
Missing data, primarily information on the ability to permit, should be acquired in order to advance the 
project.  The potential for a multipurpose project should be investigated which could affect reservoir 
sizing.  The project cost estimate should be updated and expanded to address the multipurpose concept. 
 

8.3.7 Framework Scoring Matrix 
To more fully evaluate the previously studied alternatives, a Framework Scoring Matrix was 

developed.  The projects included in the matrix are the Upper Teichert/Bagley site, Smiths Fork site, 
Muddy Creek off-channel site from the Smiths Fork, and West Fork site.  As shown on Tables 8-2 and 8-
3, the matrix indicates the shortages of information or information gaps. 

 
 8.3.8 Recommendations 

The following recommendations could result in storage projects to alleviate shortages in the Bear 
River Basin if sufficient interest is indicated by the BAG. 

 
Central Division 
Perform preliminary investigations and preliminary designs for a multipurpose storage project on 

the Muddy Creek site.  Develop the information needed for the secondary selection scoring matrix 
including cost estimates and economics.  The Muddy Creek Reservoir site has many data gaps but has the 
best potential for development.  A Level I study would be needed to determine project feasibility. 

 
Upper Division 
Update the work previously performed on the West Fork site.  Develop additional information to 

fill in data gaps indicated in the framework scoring matrix.  This site was previously shown to have very 
economical cost per acre-foot of storage.  A Level II study would be needed to determine project 
feasibility.  A multipurpose storage project should be investigated. 
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8.3.9 Future Groundwater Development 
Current groundwater withdrawal estimates indicate that, on average, less than 3,000 acre-feet per 

year of groundwater is currently used in the Bear River Basin.  The majority of this use is from the 
alluvial aquifer.  Future development of this aquifer could provide additional water to meet increased 
demands; however, there are limitations and restrictions to additional depletions outlined in the Bear 
River Compact.  These restrictions consider withdrawals from the alluvial aquifer similar to river 
withdrawals.   

It is estimated that additional development in the bedrock aquifers up to 14,000 acre-feet per year 
would be sustainable.  Well development in the bedrock aquifers needs to be studied in greater detail to 
determine the impact on Bear River flows and the extent to which compact restrictions may apply. 
 The current and projected groundwater use in the Bear River Basin is summarized in Table 6-15 
in Chapter 6.  The projections were developed for Low, Mid, and High Scenarios.  The municipal and 
domestic groundwater projections are summarized in Table 6-8. 
 
8.4 GREEN RIVER BASIN 

Future water use opportunities in the Green River Basin are addressed in this section.   
 

8.4.1 Physically Available Flows 
The physically available flows for the subbasins of the Green River are summarized in Table 7-2 

and shown on Figures 7-2 and 7-3 in Chapter 7.  The available flows were developed for dry, normal, and 
wet hydrologic conditions.  The available flows in the main stem of the Green River and in the major 
tributaries are relatively high even in dry years.  The flows on some of the smaller tributaries indicate 
potential needs due to the relatively low flows in dry years. 
 

8.4.2 Compact Limitations 
Wyoming’s ability to develop and consumptively use water in the Green River Basin is primarily 

constrained by the two interstate Compacts, the Colorado River Compact and the Upper Colorado River 
Basin Compact.  The compact limitations are discussed in detail in Chapter 3.  

 
8.4.3 Agricultural Needs 
Needs within the Green River Basin primarily occur on the 

tributaries.  The needs identified in the Basin Plan involved 
existing agricultural shortages.  Consequently, the opportunities 
are primarily focused on meeting those needs.  The projected 
diversions and consumptive use for high, mid, and low planning 
scenarios are presented in Tables 6-2 and 6-3 in Chapter 6. 

Table 8-4 indicates estimates of existing agricultural needs 
for the subbasins.  The irrigated acres within those subbasins are 
also indicated. 



8.0 OPPORTUNITIES 

8-9 

 
Table 8-4  Agricultural Needs, Green River Basin 

Tributaries 
   

Irrigated Lands 

Needs for Dry 
Hyrdrologic 
Condition 

Subbasin acres ac-ft per year 
Cottonwood Creek 23,810 13,500 
Willow Creek 12,150 
West Fork New Fork 

25,595 
7,200 

East Fork New Fork 5,497 4,200 
Piney Creek 38,691 18,700 
Hams Fork 10,287 2,700 
Horse Creek 17,372 3,900 
Beaver Creek 9,660 3,900 

 
 
8.4.4 Long List of Future Water Use Opportunities 
The long list of opportunities developed in the Basin Plan for the Green River Basin included a 

total of 75 projects.  Essentially all of the projects on the list were storage projects.  
 

8.4.5 Short List of Future Water Use Opportunities  
The long list was evaluated by the BAG to develop the short list of opportunities to consider.  The 

short list was developed in the Basin Plan according to the following ordered set of priorities: 
 
• Rehabilitation projects that preserve existing uses and economic dependencies. 
• Projects that rectify existing demands/needs/shortages. 
• Projects that meet projected future demands/needs/shortages. 
• Transbasin diversions of water that enhance in-state uses. 
 
The short list of future water use opportunities is shown in Table 8-5 and on Figures 8-2 and 8-3. 
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8.4.6 Supplemental Studies 
Reservoir studies have been commissioned by the WWDC to supplement the information 

contained in the Basin Plan.  These studies are summarized below. 
 
Green River Ground Water Recharge and Alternative Storage, Level I Project 
This study, performed by States West Water Resources Corporation (SWWRC, 2001) 

investigated the potential for groundwater recharge and potential storage sites in the Green River Basin.  
The study evaluated needs within the basin, which have been summarized earlier in this report.  Screening 
of the short list projects resulted in seven storage projects being investigated in detail.  These sites 
included the following projects, which are shown on Figure 8-2. 

 
• Sand Hill Reservoir 
• McNinch Reservoir 
• East Fork River Reservoir 
• East Fork Gorge Reservoir 
• Church Reservoir 
• Viva Naughton Enlargement 
• Dempsey Basin Reservoir 
 
Agricultural shortages within the Green River Basin are confined to the tributaries.  The SWWRC 

(SWWRC, 2001) report identified projects to address shortages in the East Fork of the New Fork, Hams 
Fork, and the Piney Creek tributaries.  The results of the secondary screening process indicate that 
agriculture probably cannot afford the projects as single-purpose reservoirs.  The potential for developing 
these projects for multiple use should be considered.  The Hams Fork projects, including the Viva 
Naughton Enlargement and Dempsey Basin off-channel storage project, are currently being studied as 
multipurpose projects. 
 

Middle Piney Reservoir Rehabilitation-Level II Study 
This study was commissioned by the WWDC in 2006.  The objective of the study is to determine 

the rehabilitation improvements necessary to utilize approximately 4,200 acre-feet of existing storage.  
Dam safety issues presently preclude use of the storage. 
 

Upper Green River Storage Study 
This study was conducted by Kleinfelder, Inc. in 2007 to evaluate shortages and potential need in 

the Upper Green River Basin.  The study evaluated the following potential reservoirs as shown on Figures 
8-2 and 8-3. 

 
• Lower Willow Creek Reservoir (Little Snake River Basin) 
• Mickelson Creek Reservoir 
• Horse Pasture Draw Reservoir 
• Cow Gulch Reservoir 
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Little Snake River Dams-Level II Study 
This study was conducted by Gannett Fleming in 2003 for the WWDC.  Three potential storage 

sites were investigated: the Upper Willow Creek Dam and Reservoir, Upper Cottonwood Creek 
Reservoir, and Grieve Reservoir Rehabilitation.  The study included subsurface investigations at the 
Upper Willow Creek site.   
 

8.4.7 Framework Scoring Matrix 
The sites investigated in the supplemental studies were evaluated utilizing the Framework 

Scoring Matrix developed for this Plan.  The results are shown in Tables 8-6 and 8-7. 
 
 

Table 8-6  Framework Scoring Matrix, Green River Basin 

                    

Storage 
Irrigated 
Lands 

Project 
Yield  

2007 
Project 

Cost 
Storage 

Cost  

Sponsor 
Cost per 

Acre* 

Sponsor 
Cost per 

Acre-Foot* 

Project ac-ft acres 
ac-ft per 

year $M $ per ac-ft $ per acre $ per ac-ft Comments 
Middle Piney 
Rehab 4,200 NA NA NA NA NA NA Piney Creek drainage. 

Horse Pasture 
Draw Res 5,710 15,151 5,152 20.6 3,608 33 98 

North Horse Creek 
drainage off-channel site. 

Sand Hill Res 14,500 10,000 14,100 32.8 2,262 80 57 

Piney Creek drainage 
off-channel site would 
require 3-mile canal. 

Church Res 10,000 5,497 4,200 20.5 2,050 91 120 

East Fork drainage off-
channel site would 
require 2-mile canal; 
water supply concerns. 

Dempsey Basin 
Res 24,000 10,287 10,700 NA NA NA NA 

Off-channel site; Hams 
Fork drainage; critical 
cultural impacts. 

Grieve Reservoir 
Rehabilitation 400 NA 300 0.5 1,250 NA 41 

Little Snake drainage, 
off-channel. 

Viva Naughton Enl 24,000 10,287 10,700 NA NA NA NA 

Hams Fork drainage; 
critical cultural impacts; 
large wetland impacts; 
multipurpose reservoir. 

Mickelson Creek 
Res 7,300 19,183 5,835 31.9 4,370 41 133 

South Cottonwood Creek 
drainage off-channel site. 

Cow Gulch Res 13,330 11,583 2,793 19.5 1,463 41 170 
Beaver Creek drainage 
off-channel site. 

McNinch Res 4,600 6,000 5,600 28.6 6,217 117 125 

Piney Creek drainage 
off-channel site would 
require 6-mile canal. 

Lower Willow 
Creek Res 23,190 10,011 5,943 45.1 1,945 110 185 Willow Creek drainage. 
East Fork Gorge 
Res 1,900 5,497 1,900 30.7 16,158 137 395 New Fork drainage. 
East Fork River 
Res 1,700 5,497 1,700 19.1 11,235 85 275 New Fork drainage. 

Upper Willow 
Creek 10,000 NA 4,570 22.5 2,250 NA 121 

Little Snake drainage 
located in Colorado. 

Upper Cottonwood 
Creek 1,000 NA NA 7.2 7,200 NA NA Little Snake drainage. 

* Assumed WWDC Standard Funding Package of two-thirds grant and one-third loan at four percent interest rate. 
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 8.4.8 Recommendations for Storage Opportunities 
Piney Creek Drainage and Tributaries 
Two projects that could meet most of the needs on the drainage have been identified in the 

Framework Scoring Matrix as the best alternatives.   
 

Sand Hill Off-Channel Reservoir 
This site is off-channel and would be supplied by a three-mile canal from Middle Piney and South 

Piney Creeks.  The proposed storage was 14,500 acre-feet as a single-purpose reservoir for agriculture.  
This potential storage project had the third highest matrix score in the basin and relatively low cost per 
acre-foot of storage.  A Level II study would be needed to determine the feasibility of this project.  The 
potential for a multipurpose reservoir should be investigated. 
 

Middle Piney Reservoir Rehabilitation 
This rehabilitation project would allow storage of 4,200 acre-feet.  This project had the highest 

score in the basin and will have a very low cost per acre-foot of storage.  The Level II study currently in 
progress will develop the information necessary to determine project feasibility. 
 

East Fork of the New Fork Drainage (Church Off-Channel Reservoir) 
One project, the Church Reservoir off-channel site, has been identified as the best alternative to 

meet the needs on this drainage.  This site would be supplied by a canal from tributaries of the East Fork 
River and could store a maximum of 10,000 acre-feet.  This site is an alternate to the other two East Fork 
sites.  This potential storage project had a high matrix score in the basin and reasonable costs per acre-
foot of storage.  This reservoir would need to be advanced with a Level II study.  Geotechnical concerns 
and water supply concerns need to be addressed to determine project feasibility. 
 

Hams Fork Drainage 
Two projects are currently being investigated to meet the shortages on the Hams Fork.  The Viva 

Naughton Reservoir Enlargement and the Dempsey Basin off-channel reservoir would meet needs of the 
irrigators, municipalities, and Naughton Power Plant.  The current study will determine the best 
alternative to meet the needs.  Cultural issues have been encountered at both sites.  This project will be 
advanced with a Level II study in 2007 to determine the preferred alternative and project feasibility.  The 
two sites were similar in scoring and cost, and either project would meet the needs of the drainage. 

 
Viva Naughton Enlargement 
This existing reservoir is located on the Hams Fork.  A potential enlargement of 24,180 acre-feet 

has been proposed for agricultural, municipal, and industrial uses. 
 

Dempsey Basin Reservoir 
This site is an off-channel alternative to Viva Naughton and would be supplied by a canal from 

the Hams Fork upstream of Viva Naughton.  A size of 24,180 acre-feet was proposed. 
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Cottonwood Creek Drainage (Mickelson Creek Off-Channel Reservoir) 
One project, the Mickelson Creek Reservoir, has been identified as the best alternative to meet 

the needs in this drainage. 
This potential storage project is off-channel and would require an approximately one-mile 

diversion canal from South Cottonwood Creek.  The proposed storage capacity was 7,300 acre-feet.  This 
project, although mid-range in scoring and cost, is the best alternative in the drainage.  A Level II study 
would be needed to determine the feasibility of this project.  The potential for a multipurpose reservoir 
should be investigated. 

 
Horse Creek Drainage (Horse Pasture Draw Off-Channel Reservoir) 
One project, the Horse Pasture Draw Reservoir, has been 

identified as the best alternative to meet the needs in this drainage.  
This potential storage project is off-channel and would require an 
approximately one-mile diversion canal from North Horse Creek.  The 
proposed storage capacity was 5,710 acre-feet.  This project is in the 
mid range in scoring and costs but is the best alternative in the 
drainage.  A Level II study would be needed to determine the 
feasibility of this project.  The potential for a multipurpose reservoir 
should be investigated. 

 
Beaver Creek Drainage (Cow Gulch Off-Channel Reservoir) 
One project, the Cow Gulch Reservoir, has been identified as the best alternative to meet the 

needs in this drainage.  This potential storage project is off-channel and would require an approximate 
four and one-half mile canal to divert water from Middle Beaver Creek and South Beaver Creek.  The 
proposed storage capacity was 13,330 acre-feet.  This site was not highly rated but is the best alternative 
identified in the drainage.  A Level II study would be needed to determine the feasibility of this project.  
The potential for a multipurpose reservoir should be investigated. 

 
8.4.9 Future Groundwater Development 
There is virtually no information on the overall groundwater basin water budget, such that major 

inflow and outflow components may be quantified. Accordingly, it is difficult to evaluate the Green River 
Basin’s safe, long-term yield for purposes of defining future groundwater development potential.  

The basin has a total area of about 20,000 square miles (12.8 million acres). However, there are 
large areas of the basin in which potential evapotranspiration (ET) significantly exceeds average rainfall. 
For purposes of this analysis, it is assumed that recharge is effectively zero in areas where ET 
significantly exceeds rainfall. In the remaining parts of the Basin, mainly the mountain and foothills areas, 
rainfall exceeds potential (ET). These areas have been mapped and are estimated to have an area of 
approximately 925,000 acres. The average “surplus” rainfall (where annual rainfall exceeds annual ET) is 
assumed to be about 6 inches. It is also assumed that approximately 10 percent of the surplus rainfall 
recharges the groundwater system. This approach yields an estimate of about 50,000 acre-feet per year of 
groundwater recharge, which is considered to be an approximation of basin groundwater yield. These 
estimates neglect the potential for interbasin movement of groundwater. They also neglect the large 
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quantity of groundwater in storage that could potentially be developed without experiencing significant 
basinwide impacts. 

By comparison, the USGS (Martin, 1996; Glover, et al; 1998) estimates approximately 100,000 
acre-feet per year of groundwater recharge by precipitation to the Tertiary-age rocks. For planning 
purposes, it is concluded that basin yield is on the order of between 50,000 and 100,000 acre-feet per 
year. 

Currently, there is no evidence to suggest overdevelopment of the principal aquifer systems. It 
could be concluded that there is significant potential for additional development of these aquifer systems, 
with little risk of depleting this resource.  However, the lack of overdevelopment actually means there is a 
smaller chance that aquifer storage and retrieval techniques will be successful. 

There are many factors that may affect future development and availability of groundwater 
resources.  In the case of the Quaternary-age alluvial aquifers, any future development of groundwater 
resources may be expected to have a direct and near-immediate impact on the adjacent rivers and streams 
within the alluvial system. Another factor is the potential development of groundwater associated with the 
coal bed methane (CBM) extraction industry. 
 The current and projected groundwater use in the Green River Basin is summarized in Table 6-15 
in Chapter 6.  The projections were developed for Low, Mid, and High Scenarios.  The municipal and 
domestic groundwater projections are summarized in Table 6-8. 
 
8.5 NORTHEAST WYOMING RIVER BASIN 

Future water use opportunities for the Northeast Wyoming River Basin are addressed in this 
section.   

 
8.5.1 Physically Available Flows 
The physically available flows at locations within the subbasins of Northeast Wyoming are 

shown in Figure 7-4 and are summarized in Table 7-2 of Chapter 7.  The available flows are indicated for 
dry, normal, and wet hydrologic conditions.  As indicated by the figure and table, the estimated available 
flows are significantly lower in dry years than wet years in the Cheyenne River and Belle Fourche River 
subbasins.  Available flows in the Redwater Creek and Beaver Creek subbasins vary to a much lesser 
degree from dry years to wet years.  The needs in a basin are usually associated with low available flows 
in dry years. 
 

8.5.2 Compact Limitations 
Three interstate compacts have been negotiated by the States of Wyoming, Montana, North 

Dakota, and South Dakota for divisions of the waters of the Little Missouri River, Belle Fourche River, 
and Cheyenne River.  Of these three compacts, only the Belle Fourche River Compact has been formally 
accepted by all interests.  The provisions of this are discussed in Chapter 3 of this report.  Wyoming’s 
apportionment of the Belle Fourche River under the three hydrologic conditions (wet, normal, and dry 
years) is summarized in Table 8-8. 
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Table 8-8  Apportionment of Available Flow Per Belle Fourche River 

Compact 

    

Average Annual Apportionment 

Belle Fourche 
River Redwater Creek Total 

Hydrologic 
Condition ac-ft 

Wet Years 15,600 3,300 18,900 

Normal Years 7,400 2,400 9,800 

Dry Years 1,100 1,400 2,500 
 

 
8.5.3 Agricultural Need 
Almost every area of the Northeast Wyoming River Basin planning area can be considered water-

short during dry years.  The needs identified in the Basin Plan involved existing agricultural shortages.  
Consequently, the opportunities are primarily focused on meeting those needs.  The projected diversions 
and consumptive use for high, mid, and low planning scenarios are presented in Tables 6-2 and 6-3 in 
Chapter 6. 

Table 8-9 includes estimates of existing agricultural needs in dry years and the irrigated acres for 
the subbasins. 

 
 

Table 8-9  Agricultural Needs, Northeast Wyoming River Basin 
   

Irrigated Lands 

Needs for Dry 
Hydrologic 
Condition 

Subbasin acres ac-ft per year 

Upper Belle Fourche 3,312 8,500 

Middle Belle Fourche 9,011 19,600 

Lower Belle Fourche 5,584 13,600 

Redwater Creek 2,213 1,400 

Upper Beaver Creek 669 1,200 

Middle Beaver Creek 6,000 11,200 

Lower Beaver Creek 3,561 6,800 

Northern Tribs to Cheyenne River 7,958 22,100 

Southern Tribs to Cheyenne River 12,736 37,200 

Lower Cheyenne River 2,602 6,900 

Little Missouri River 9,799 31,200 

Niobrara River 847 1,300 
 



8.0 OPPORTUNITIES 

8-19 

8.5.4 Long List of Future Water Use Opportunities 
The long list of future water use opportunities compiled in the Basin Plan comprised 14 projects.  

The opportunities were identified in the Belle Fourche River Basin and the Cheyenne River Basin.  No 
opportunities were identified in the Little Missouri River Basin or the Niobrara River Basin.  This list was 
reviewed by the BAG to produce the short list of water use opportunities.  
 

8.5.5 Short List of Future Water Use Opportunities 
Short lists of potential projects were developed in the Basin Plan for the Belle Fourche and 

Cheyenne River subbasins as shown in Tables 8-10 and 8-11.  The short lists included four types of 
projects: 

• Type 1: Rehabilitation projects that preserve existing uses.  
• Type 2: Projects that rectify existing shortages consistent with the hierarchy of preferred uses 

established by the Wyoming statutes.  
• Type 3: Projects that meet projected future demands consistent with the hierarchy of 

preferred uses established by the Wyoming statutes.  
• Type 4: Projects that enhance uses in other Wyoming basins through trans-basin diversions.  
 

 The storage projects included in the short list are shown on Figure 8-4.  No specific storage 
projects were identified in the Niobrara River, Little Missouri River, or the main stem of the Cheyenne 
River. 
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 8.5.6 Supplemental Studies 
Reservoir studies have been commissioned by the WWDC to supplement those contained in the 

basin plan.  These studies are summarized below. 
 
Crook County Reservoirs and Water Management Study-Level I 
The WWDC commissioned a study entitled “Crook County Reservoirs and Water Management 

Study-Level I” (SEH, Inc., 2006).  This study investigated potential reservoir projects located in Crook 
County in the Belle Fourche River and Redwater Creek subbasins.  The study included the short list 
projects plus a site in the Redwater Creek subbasin.  The sites investigated included the following, which 
are shown in Figure 8-4. 

 
• Blacktail Creek Reservoir 
• Oak Creek Reservoir 
• Pine Creek Reservoir 
• Miller Creek Reservoir 
• Lower Inyan Kara Creek Reservoir 
• Upper Inyan Kara Creek Reservoir 
• Redwater Creek Reservoir 
 
The study developed technical information, environmental data, and estimated costs of the 

reservoir sites. 
 

Crook County Reservoir Project-Level I 
The Lytle Creek Reservoir site was investigated in a separate study entitled “Crook County 

Reservoir Project – Level I,” (ESA Consultants, 2006).  This study investigated both technical and 
monetary effects and benefits for the site.   
 

Stockade Beaver Creek Reservoir-Level I 
This study, by Bearlodge Ltd, Inc. in 1986, evaluated recreation reservoir sites on Stockade 

Beaver Creek.  The preferred storage site was located high in the drainage, would contain 520 acre-feet 
for recreational purposes, and is shown on Figure 8 -4. 
 

Beaver Creek Dam and Reservoir-Level I 
This study, by Bearlodge Ltd, Inc. in 1989, investigated recreation reservoir sites on Beaver 

Creek.  Two alternative sites, the Upper and Lower Beaver Creek Reservoir sites, as shown on Figure 8-4, 
were identified and investigated with storage volumes of 8,000 acre-feet and 5,026 acre-feet, respectively.  
The potential reservoir sites were for recreational purposes. 
 

Beaver Creek Dam and Reservoir Project 
This study, by Bearlodge Ltd, Inc. in 1991, investigated the Upper Beaver Creek reservoir site 

identified as the preferred site in the 1989 study, as shown on Figure 8-4.  Geotechnical drilling and 
exploration were performed on the site.  Preliminary design and cost estimates were developed.  The 
potential reservoir site was for recreational purposes. 
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8.5.7 Framework Scoring Matrix 
The short list storage sites previously investigated in the Belle Fourche River, Redwater Creek, 

and Beaver Creek subbasins were comparatively analyzed using the Framework Scoring Matrix 
developed for the Framework Plan.  The information is presented in Tables 8-12 and 8-13.  The 
information developed in the Basin Plan and the specific reservoir studies was used for the matrix 
scoring.  The reservoir projects have been arranged with the highest scoring projects listed first.  The 
recommendations for storage opportunities were based on this information. 
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 8.5.8 Recommendations for Future Storage Opportunities 
The storage opportunities in the Northeast Wyoming River Basin were developed in the 

Framework Scoring Matrix.  The opportunities and recommendations for advancement are discussed for 
each subbasin.  The storage sites are shown on Figure 8-4. 
 

Belle Fourche River Basin 
The projects that would be most beneficial to the basin would be 

multiple-use projects.  Potential uses could include irrigation, recreation, 
fishery improvements, Keyhole Reservoir level improvements, flood 
control, and water quality improvement. 

The following reservoir sites are the best opportunities for 
advancement for further study based on the Framework Scoring Matrix. 

 
Upper or Lower Inyan Kara Reservoir Sites 
The Upper and Lower Inyan Kara Reservoir sites were rated highly in the Belle Fourche River 

basin and had the lowest costs of development per acre-foot of storage.  The Upper site could store a 
maximum of 6,400 acre-feet while the Lower site could store a maximum of 12,600 acre-feet.  Reservoir 
yield was not developed for the sites.  The compact limitations on the storage size (1,000 acre-feet) would 
have to be addressed.  A multipurpose reservoir could benefit all of the uses indicated above.  Issues of 
concern with these sites include reservoir yield, geotechnical feasibility, cultural and environmental 
issues, and compact considerations.  A Level II study would need to be performed to determine project 
feasibility. 
 

Smaller Reservoirs 
The Blacktail Creek, Lytle Creek, Oak Creek, and Pine Creek Reservoir sites could be suitable 

for smaller multipurpose reservoirs.  If the 1,000 acre-feet compact limitation is a limiting factor, several 
smaller reservoirs could be considered.  The Blacktail Creek and Lytle Creek Reservoir sites were rated 
highly in the Framework Scoring Matrix, but the storage costs per acre-foot were relatively high.  The 
Oak Creek and Pine Creek Reservoir sites were rated low in the Framework Scoring Matrix, but the 
storage costs per acre-foot were lower.  Reservoir yields were not developed for the sites.  Level II studies 
of the sites would be needed to determine reservoir feasibility.  The Lytle Creek Reservoir alternative, 
which was studied in a separate Level I study, indicated considerable additional monetary benefits of 
multiple use. 
 

Beaver Creek Basin 
The Lower Beaver Creek Reservoir would be the project that could meet the most needs in the 

subbasin.  This reservoir site was the highest rated project in the entire basin.  The storage cost per acre-
foot was one of the lowest in the basin for a 5,000 acre-foot reservoir.  Issues of concern include reservoir 
yield, geotechnical feasibility, and environmental issues.  Irrigation shortages, water quality benefits, 
flood control, and recreation benefits could be realized with the project.  A Level II study would be 
needed to determine project feasibility. 
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Cheyenne River Basin 
The Cheyenne River Basin was identified as having substantial irrigation needs, particularly on 

the northern and southern tributaries.  No opportunities on the short list would meet these needs.  If 
sufficient interest in the basin is indicated, a Level I study of potential storage sites could be initiated to 
determine if feasible projects could meet the shortages. 

 
8.5.9 Future Groundwater Development 
The current and projected groundwater use in the Northeast Wyoming River Basin is summarized 

in Table 6-15 in Chapter 6.  The projections were developed for Low, Mid, and High Scenarios.  The 
municipal and domestic groundwater projections are summarized in Table 6-8. 
 

8.5.10 Coalbed Methane Waters 
Substantial CBM development is occurring in Northeast Wyoming, particularly in the Belle 

Fourche subbasin.  In view of the needs in this basin and others, the beneficial use of CBM discharge 
water should be considered.  The subject of CBM waters is discussed in more detail in Chapter 6. 
 
8.6 PLATTE RIVER BASIN 

Future water use opportunities for the Platte River Basin are addressed in this section.   
 

8.6.1 Physically Available Flows 
The surface water resources of the Platte River Basin are fully appropriated in that new water 

rights with current-day priorities could not be expected to be reliable in average or dry years due to the 
potential that they would be regulated through water rights administration to protect supplies with more 
senior priority dates.   
 

8.6.2 Institutional Limitations 
Wyoming water law, the North Platte Decree, and the Platte River Recovery Implementation 

Program (PRRIP) limit future water development opportunities.  Therefore, it is unlikely that there will be 
new projects that cause major new depletions to the system.  The list of opportunities provided below is 
based on this premise. 
 

8.6.3 Needs 
Existing agricultural needs were not quantified in the basin plan.  However, the current and 

projected water demands for the agricultural, municipal, domestic, industrial, and recreational economic 
sectors were estimated.  The information for the High, Mid, and Low Scenarios is presented in Chapter 6. 

The projected future needs for all economic sectors, based on the Low, Mid, and High Scenarios, 
are summarized in Table 8-14.  The table indicates the potential range of needs in the basin. 
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8.6.4 Long List of Future Water Use Opportunities 
The long list of future water use opportunities compiled in the Basin Plan comprised 21 

categories of projects.  This list was reviewed by the BAG to produce the short list of water use 
opportunities. 
 

8.6.5 Revised Short List of Future Water Use Opportunities  
The short list of opportunities developed in the Basin Plan was divided into structural and 

nonstructural opportunities.  The short lists are in alphabetical order, and not in order of preference or 
importance. 

Structural future water use opportunities include: 
 
• CBM. 
• Groundwater augmentation – non-hydrologically connected to North Platte River surface 

water. 
• Improving agricultural irrigation system efficiencies. 
• Modification of Pathfinder Dam and Reservoir. 
• Regionalization of public water supply systems. 
• Reuse alternatives--stormwater capture, storage, treatment, and management; irrigation with 

treated municipal wastewater; gray water irrigation; and municipal irrigation using untreated 
water. 

• Snow fences. 
• Transbasin diversions. 
• Upper Laramie River reregulation reservoir opportunities. 

 
Nonstructural future water use opportunities include: 
 
• Drought response planning. 
• Enhancing recreational use of water reservoirs. 
• Glendo Reservoir--use of uncontracted water in Wyoming’s allocation to Glendo Reservoir 

storage. 
• Increasing runoff from national forests based on modified U.S. Forest Service (USFS) 

policies and practices. 
• Multipurpose flood control programs. 
• Projects for which the maximum WWDC contribution is 50 percent of all project costs or 

$25,000, whichever is less. 
• Projects that provide multiple benefits and have total estimated costs of not more than 

$100,000. 
• Utilization of WWDC’s small water project program. 
• Water banking. 
• Water conservation. 
• Water exchanges. 
• Water right transfers. 
• Weather modification. 
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8.6.6 Structural Future Water Use Opportunities 
Coalbed Methane Waters 
The development of CBM is discussed in Chapter 6.  Minimal development has occurred in the 

North Platte River Basin.  The largest development has occurred in the Powder River Basin.  The 
potential importation of CBM groundwaters to the North Platte Basin should be studied.  However, the 
reliability of the supply of CBM groundwaters may affect the feasibility of this alternate. 
 

Groundwater Augmentation 
Depending upon the type of groundwater use and desired quality and quantity, the aquifer 

systems have potential for future development in the South Platte subbasin.  The future development 
potential within the South Platte subbasin is summarized below: 

 
• The Quaternary Aquifer System has historically yielded large quantities of groundwater to wells 

in the South Platte subbasin, but its development potential is limited due to its areal extent, 
existing development, and Laramie County Control Area limitations. 

• The Late Tertiary Aquifer System has been developed for irrigation, domestic, industrial, 
municipal, and stock supplies in the subbasin, and despite its current level of use, appears to have 
future development potential for additional supplies, dependent upon existing users and 
determinations by Laramie County Control Area management. 

• The Late Paleozoic Aquifer System has been identified as a potential source for future 
groundwater development in the South Platte subbasin.  Development of this aquifer system 
would require a site-specific hydrogeologic investigation prior to well drilling to assess 
development potential. 

 
Areas of potential development of groundwater in the North Platte River Basin were identified in 

the “North Platte River Groundwater Assessment Study” initiated by the WWDC in 2002.  This study 
identified 10 potential well sites to produce significant amounts of groundwater.  High costs of 
development would probably limit the users to municipalities or industry.  The WWDC funds 
development of groundwater at the request of sponsors. 

The current and projected groundwater use in the Platte River Basin is summarized in Table 6-15 
in Chapter 6.  The projections were developed for Low, Mid, and High Scenarios.  The municipal and 
domestic groundwater projections are summarized in Table 6-8. 

Because of the relatively high water-demands of this most populous basin in the state, the Platte 
has been the subject of several large-scale studies of potential groundwater development.  Specific 
exploration sites have been identified for the Casper Aquifer and related formations along both flanks of 
the Laramie Range, around the Hartville Uplift (near Guernsey), and along the Seminoe/Shirley 
Mountains.  Exploration sites have also been identified for the North Park and Ogalalla Aquifers near 
Saratoga and Cheyenne, respectively. 

 
Improving Agricultural Irrigation Systems and Control Efficiencies 
The implementation of conservation measures to more efficiently use water offers the best 

potential for agriculture to address shortages in the basin.  The measures that have been investigated 
include seepage controls, reregulation reservoirs, automated or remote controls, and evaporation 
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reduction.  Conservation projects have been encouraged and funded by the WWDC.  The improvements 
can include both structural and operational measures.  This concept should be continued and encouraged. 

 
Modification of Pathfinder Dam and Reservoir 
This project has the purpose of replacing 54,000 acre-feet of storage in Pathfinder Reservoir lost 

to sediment by increasing the height of the existing emergency spillway by 2.4 feet.  The increased 
storage capacity would be separated into an Environmental Account and a Wyoming Account.  Water 
accruing to the Environmental Account would be Wyoming’s contribution to the PRRIP on behalf of its 
water users in the Platte River Basin.  Water accruing to the Wyoming Account would be used as a 
supplemental municipal water supply and as replacement water to meet Wyoming’s obligation for the 
pumping of wells in Goshen County as per the modified North Platte Decree.  

The proposed project is currently being pursued by the State of Wyoming. 
 

Regionalization of Public Water Supply Systems 
The regionalization of public water supply systems has been encouraged by the State of 

Wyoming, and several projects have been funded by the WWDC.  The systems optimize the availability 
of potable water and improve public health safety. 
 

Reuse Alternatives 
Municipalities have been investigating and implementing reuse of wastewater primarily for 

irrigation purposes.  This practice can reduce demands on water treatment systems and reduce need for 
additional supply.  Water right issues must be addressed for these systems because most wastewater flows 
cannot be reused.  The WWDC has been supporting and funding projects for reuse. 

 
Snow Fences 
The use of snow fences to trap blowing snow for the purpose of increasing runoff is being 

investigated as a water resource management tool.  The high percentage of blowing snow which 
sublimates makes this application potentially valuable.  Research is ongoing by the Rocky Mountain 
Research Station, Laramie Forest Sciences Laboratory. 

 
Transbasin Diversions 
Transbasin diversions involve water transfers from water-rich basins to water-short basins.  Two 

alternatives have been investigated for importation of water to the North Platte River Basin.  The basins 
from which water might be transferred typically strongly oppose such transfers.  Wyoming Statutes 
require mitigation for the basin from which water is taken.  In addition, transbasin diversions should not 
occur unless all feasible water options have been exhausted in the basin that is to receive the water.  As 
there are some other existing options in the North Platte River Basin, it would be premature to pursue 
transbasin alternatives.  In addition, the existing demand presently does not warrant the very large 
investment that would be required to permit, construct, operate, and mitigate a transbasin diversion 
project.   However, the following studies have been completed for transbasin diversion projects: 
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Water Diversions from Wyoming’s Green River Basin (WWDC) 
The WWDC staff performed a feasibility study of a transbasin diversion from the Green River 

Basin to the North Platte River Basin.  The yield of the project was to be 50,000 acre-feet per year.  
Alternative diversion locations and routes from the Upper, Middle, and Lower Green River Basin were 
analyzed. The alternatives that were determined to be the most promising were: 

 
• Middle Basin 

o Fontenelle to Sweetwater 
o Fontenelle to Seminoe 

• Lower Basin 
o Green River to Seminoe 
o Green River to Platte River 
o Flaming Gorge to Seminoe 
o Flaming Gorge to Platte River 
 

Project costs and costs of delivered water have not been completed.  However, the total project 
costs will likely approach one billion dollars. 
 

Wind River Export Study – Level I (ECI, 2002) 
The purpose of the study was to assess the potential of exporting water from the Wind River Basin 

into adjacent basins to benefit the Wind River Indian Tribes.  The tribal water rights have been estimated 
to yield approximately 36,000 acre-feet in dry years.  The study investigated delivery of water to the 
North Platte River via the Sweetwater River.   

Several issues need to be recognized.  The conveyance of the water to potential users could involve 
substantial conveyance losses.  Another aspect to consider is that the imported water could be used to 
extinction which could increase the effective yield of the system.  Another consideration is that the Wind 
River Basin has substantial shortages and additional storage for the basin is being studied.   

 
Upper Laramie River Reregulation Opportunities 
The Laramie River is currently fully appropriated.  Studies have identified storage sites within the 

Upper Laramie Basin.  However, the primary value of the sites would be to reduce evaporation in existing 
reservoirs and help manage existing water more effectively.  The reservoir alternatives have been found to 
be of marginal economic benefit because of high costs. 
 
 8.6.7 Nonstructural Future Water Use Opportunities 

Drought Response Planning 
The current Wyoming Drought Plan (revised January, 2003), contains a response plan.  This plan 

was developed on the basis of information and similar plans from other states and agencies.  The role of 
drought assessment and response as defined in the Wyoming Drought Plan is “to be proactive and to 
assist existing state, federal and local agencies to carry out their designated missions for assisting drought 
affected customer groups.” (Micheli and Ostermann, 2003) 
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Drought response planning may be undertaken by individual farmers and ranchers as well as by 
governmental agencies.  Planning by individuals may “focus on things that the manager can do to reduce 
risk (uncertain consequences) associated with climatic variability.” (Thurow and Taylor, 1999) 

For example, operators could consider transferring their most senior water rights to their most 
productive lands in order to receive the most benefit from a short water supply.  The transfers would have 
to be approved by the Wyoming Board of Control and there are costs associated with the preparation of 
the necessary petitions; however, such transfers could prove valuable during a drought.     

 
Enhanced Recreational Use of Water Reservoirs 
Recreational use of water resources comprises a significant portion of Basin tourism.  

Enhancement of recreational use could interfere with agricultural and municipal uses. 
 
Glendo Reservoir 
Wyoming is allocated 15,000 acre-feet of Glendo storage water.  Approximately 4,400 acre-feet 

are under a long-term contract with the USBR.  Presently, the remaining 10,600 acre-feet are typically 
marketed by the USBR through temporary use agreements.  The WWDC is considering purchasing the 
10,600 acre-feet to make it more readily available for priority purposes in Wyoming. 

 
Increasing Runoff from National Forests 
This concept would involve intensive and selective forest harvest to enhance water runoff.  The 

management of the National Forests for maximization of runoff is a very controversial issue.  The actual 
increase in runoff due to intensive forest harvest is also not clearly documented. 
 

Multipurpose Flood Control Programs 
The concept of this opportunity is to develop multipurpose projects which include flood control.  

The concept of development of new storage projects on the North Platte system is greatly complicated by 
the lack of water availability. 
 

Water Banking 
Water banking is an institutionalized process designed to facilitate transfer of developed water to 

new uses.  Wyoming has the least active water market of all prior-appropriation states.  Other states have 
found the concept to be an important water management tool.  The State of Wyoming should investigate 
the concept to determine potential benefits to the state. 
 

Water Conservation 
This concept relates to all water use opportunities.  Previous discussion in Chapter 7 emphasized 

agricultural conservation and municipal conservation.  Conservation of water in all areas of usage will 
help stretch the available supplies.  All water users should practice conservation. 

 
Water Exchanges 
Water exchanges can be implemented through temporary use agreements approved by the State 

Engineer’s Office (SEO).  These temporary use agreements provide the opportunity for dry year leasing 
whereby a municipality or industry could pay an irrigator not to produce a crop during a dry year and 
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transfer the historic consumptive use to meet their demands through a temporary use agreement.  
Presently, temporary use agreements have a term of only two years.  While the agreements are renewable, 
the water should be placed back on the land at least once in every five-year period.  
 

Water Right Transfers 
Water right transfers have typically involved transferring agricultural water rights to municipal or 

industrial uses.  However, transfers can occur between all types of uses.  Only the historic consumptive 
use resulting from the implementation of the water right can be transferred to other uses.  Transfers must 
be approved by the Wyoming Board of Control.  The transfers are not financially supported by the 
WWDC. 
 

Weather Modification 
The WWDC has sponsored a pilot project for five years to study the effects of cloud seeding.  

The results of the study should identify the benefits of the program.  If the results confirm the predicted 
increase in snowfall, the weather modification program could be a large benefit to the North Platte River 
Basin. 
 
8.7 POWDER/TONGUE RIVER BASIN 

Future water use opportunities for the Powder/Tongue River Basin 
are addressed in this section.   
 

8.7.1 Physically Available Flows 
The physically available flows are summarized in Table 7-2 and 

shown on Figure 7-5 in Chapter 7.  The flows are estimated for dry, normal, 
and wet hydrologic conditions.  The lower portions of the Tongue River and 
Powder River Basin have substantial available flows in dry years.  The upper 
portions of the Basins typically have dry year available flows substantially 
lower than wet year flows. 
 

8.7.2 Compact Limitations 
The Yellowstone River Compact of 1950 governs the allocation of the waters in the Powder 

River and Tongue River between the states of Montana and Wyoming.  The compact restrictions are 
discussed in detail in Chapter 3.  The unappropriated or unused total divertible flow of the Tongue River, 
Powder River, and Little Powder River, after needs for supplemental supply for existing rights are met, is 
allocated to Wyoming and Montana as follows: 

 
• Tongue River:  40 percent to Wyoming, 60 percent to Montana 
• Powder River and Little Powder River:  42 percent to Wyoming, 58 percent to Montana 

 
To represent the wide range of possible interpretations, two estimates were made of Wyoming’s 

remaining allocation of Tongue River water per the Yellowstone River Compact (a conservative estimate 
and a liberal estimate) as summarized in Table 8-15. 
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Table 8-15  Remaining Allocation of Available Flow per      

Yellowstone River Compact 
 

Tongue River Basin 
Conservative 

Estimate 
Liberal 

Estimate 
Powder River 

Basin 
Hydrologic 
Condition ac-ft 

Wet Years 163,000 189,000 211,500 

Normal Years 90,000 117,000 131,100 

Dry Years 40,000 67,000 74,300 
 
 

8.7.3 Agricultural Needs 
Almost every tributary area of the Powder/Tongue Basin planning area can be considered water-

short during dry years.  The needs identified in the Basin Plan involved existing agricultural shortages.  
Consequently, the opportunities are primarily focused on meeting those needs.  The projected diversions 
and consumptive use for high, mid, and low planning scenarios are presented in Tables 6-2 and 6-3 in 
Chapter 6. 

Table 8-16 indicates estimates of existing agricultural needs for the subbasins in dry years.  The 
irrigated acres within those subbasins are also indicated. 
 
 

Table 8-16  Agricultural Needs, Powder/Tongue River Basin 
   

Irrigated Lands 

Needs for Dry 
Hydrologic 
Condition 

Subbasin acres ac-ft per year 

Little Bighorn 1,781 3,100 

Tongue River 62,760 113,600 

Upper Clear Creek 39,176 78,400 

Lower Clear Creek (Powder River) 7,174 14,700 

Upper Crazy Woman Creek 12,324 15,200 

Lower Crazy Woman Creek 1,418 4,000 

Upper Powder River 18,107 39,900 

South Fork Powder River 2,103 4,000 

Lower Powder River 6,440 21,100 

Little Powder River 9,873 27,600 
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8.7.4 Long List of Future Water Use Opportunities 
The long list of water use opportunities compiled in the Basin Plan comprised 54 projects.  

Opportunities were identified in all five of the sub-basins.  This list was reviewed by the BAG to produce 
the short list of water use opportunities. 
 

8.7.5 Short List of Future Water Use Opportunities 
The long list was evaluated, and the short lists for each subbasin were developed in the Basin 

Plan as shown in Tables 8-17 through 8-22.  The short lists were broken down into the following four 
types: 

 
• Type 1: Rehabilitation projects that preserve existing uses.  
• Type 2: Projects that rectify existing shortages consistent with the hierarchy of preferred uses 

established by the Wyoming statutes.  
• Type 3: Projects that meet projected future demands consistent with the hierarchy of 

preferred uses established by the Wyoming statutes.  
• Type 4: Projects that enhance uses in other Wyoming basins through trans-basin diversions.  
 
The storage projects included in the short list are shown on Figure 8-5. 
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8.7.6 Recommendations for Storage Opportunities 
The opportunities for future water use in the Powder/Tongue River Basin were primarily storage 

reservoirs as shown in Figure 8-5.  The opportunities and recommendations for advancement are 
discussed for each subbasin. 
  

Little Bighorn River Basin 
The needs in this subbasin, which are not very great, occur in the Pass Creek subdrainage.  The 

short-listed storage site for this drainage, Twin Creek Reservoir, is located below most of the irrigated 
lands near the state line.  This storage site had a relatively low score on the short list. 
 

Tongue River Basin 
The indicated needs, which are very significant, occur in the middle portions of Tongue River, 

Goose Creek, and Prairie Dog Creek, and their tributaries.  The short-listed storage sites higher in the 
drainages are primarily located in the Bighorn National Forest.  These sites include North Fork, Shutts 
Flats, South Fork, Rockwood, and West Fork Reservoirs.  These reservoir sites were the lowest ranked 
sites on the short list.   

Three of the reservoir sites (Upper State Line, Lower State Line, and Prairie Dog) are located 
near the state line.  The ability of these lower reservoirs to meet the identified needs has not been 
evaluated.  The location of the reservoirs would require exchanges to serve the irrigated lands. 
 The storage projects on the short list were identified in the “Tongue River-Level I Report” 
produced for the WWDC in 1985.  This study was of a very preliminary nature and has numerous data 
gaps.  To address the needs in the Tongue River subbasin, a Level I study to review the short-listed 
projects and additional projects would be needed.  The demand on several existing reservoirs in the 
National Forest is dropping due to the development of subdivisions.  Water marketing is going on and 
will likely continue. 
 

Clear Creek Basin 
The needs in the Clear Creek Basin, which are very significant, occur primarily in the upper basin 

portion above Lake DeSmet.  Short-listed sites in the upper basin are located primarily in the National 
Forest.  Sour Dough Creek Reservoir, Lynx Park Reservoir, South Clear Creek Reservoir, Canyon 
Reservoir, Triangle Park Reservoir, South Rock Creek Reservoir, Camp Comfort Reservoir, Little Sour 
Dough Reservoir, and Tie Hack Reservoir Enlargement are all located on Bighorn National Forest lands.  
Of the sites, only the Tie Hack Reservoir Enlargement had a reasonably good score.  All these sites have 
questionable water supply due to the overappropriated condition of the basin. 

If sufficient interest is present in this drainage, a Level I study should be pursued to evaluate the 
potential sites.  Alternative sites outside of the forest lands including off-channel sites should be 
considered. 
 

Crazy Woman Creek Basin 
The needs were identified primarily in the upper portions of Crazy Woman Creek.  To be 

effective, storage would need to be located relatively high on the upper tributaries of the North Fork, 
Middle Fork, and the South Fork.  Three short-listed sites are located in these areas: Doyle Creek 
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Reservoir, North Fork Crazy Woman Reservoir, and Negro Creek Reservoir Enlargement.  These three 
reservoir sites did not score very well on the short list evaluation. 

If sufficient interest is present in this drainage, a Level I study should be pursued to evaluate the 
potential sites.  Off-channel sites should also be investigated. 
 

Powder River Basin 
The needs were identified primarily in the upper portions of the 

Powder River Basin.  Storage would be most effectively located in the North 
Fork, Middle Fork, and the South Fork of the Powder River.  Four sites were 
short-listed that are located in this area: Morgareidge No. 7 Reservoir, Buffalo 
Creek Reservoir, Middle Fork Powder River Reservoir, and Red Fork Powder 
River Reservoir.  The highest rated reservoir site was the Buffalo Creek 
Reservoir of unknown size.  The Middle Fork of the Powder River site has 
been extensively studied and is a technically feasible reservoir site.  However, 
opposition to the project has stymied development.  The Morgareidge No. 7 
Reservoir on Beaver Creek was not rated very high, nor was the Red Fork Powder River Reservoir.   

If sufficient interest is present in this drainage, a Level I study should be pursued to evaluate the 
potential sites.  Off-channel sites should also be considered. 
 

Little Powder River Basin 
No specific projects were identified. 
 
8.7.7 Future Groundwater Development 

 The aquifer system descriptions provided in Section 8.2.5, Potential Groundwater Development, 
apply to the Powder/Tongue River Basin.  The current and projected groundwater use in the 
Powder/Tongue River Basin is summarized in Table 6-15 in Chapter 6.  The projections were developed 
for Low, Mid, and High Scenarios.  The municipal and domestic groundwater projections are summarized 
in Table 6-8. 
 

8.7.8 Coalbed Methane Waters 
The Powder River Basin has experienced rapid growth of CBM development.  To date, the 

development has not occurred in the areas of identified need.  However, the potential for beneficial use of 
CBM discharge waters should be considered.  The subject of CBM water is discussed in more detail in 
Chapter 6. 

 
8.8 SNAKE/SALT RIVER BASIN 

Future water use opportunities for the Snake/Salt River Basin are addressed in this section.   
 

8.8.1 Physically Available Flows 
The physically available flows are shown at significant locations within the Snake and Salt Rivers 

on Figure 7-6 in Chapter 7.  The irrigated acreages are summarized in Table 8-23.  As indicated in Table 
8-24, the Snake/Salt River Basin has very significant physically available flows, which are not legally 
available. 



8.0 OPPORTUNITIES 

8-45 

Table 8-23  Irrigated Acreage, Snake/Salt River Basin 
  

Irrigated Lands 

Subbasin acres 

Salt River 65,584 

Snake River 33,487 
 

Table 8-24  Available Flows, Snake/Salt River Basin 
    

Physically 
Available 

Flow 

Legally 
Available 

Flow 
Subbasin 

Hydrologic 
Condition ac-ft per year 

Dry 216,000 12,000 
Normal 458,000 22,000 Salt River 

Wet 694,000 31,000 
Dry 1,769,000 69,000 

Normal 2,888,000 116,000 
Snake 
River 

Wet 4,159,000 165,000 
 

8.8.2 Compact Limitations 
The Snake River Compact of 1949 limits Wyoming to diversions of 4 percent of the Wyoming-

Idaho state line flows as discussed in detail in Chapter 3.  The compact limits the legally available flow to 
the estimated quantities shown in Table 8-24.  This severely limits the amount of flow that Wyoming can 
develop. 

 
8.8.3 Agricultural Needs 
No existing needs were quantified in the Snake/Salt River Basin 

Plan.  However, there are indications of late season irrigation shortages, 
particularly in the Salt River Basin tributaries.  The projected diversions 
and consumptive use for high, mid, and low planning scenarios are 
presented in Tables 6-2 and 6-3 in Chapter 6. 
 

8.8.4 Long List of Future Use Opportunities 
The long list of future water use opportunities compiled in the Basin Plan comprised 50 projects.  

The opportunities were identified in the Snake River Basin and the Salt River Basin.  This list was 
reviewed by the BAG to produce the short list of water use opportunities. 
 

8.8.5 Short Lists of Future Water Use Opportunities 
The short lists were produced for the Salt River and Snake River subbasins as shown in Figure 8-

6 and Tables 8-25 and 8-26.  The short lists include opportunities in agriculture, domestic/municipal, 
environmental, recreational, and industrial projects.   
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Agricultural Opportunities 
The short list for the Salt River subbasin includes 11 storage 

projects which are primarily located on tributaries of the Salt River.  Of 
these sites, seven are located on the Bridger-Teton National Forest.  The 
WWDC currently has a Level I study being conducted for the 
Cottonwood Lake Enlargement.  As indicated previously, the shortages 
or needs for the alternative sites were not specifically quantified.  The 
available water supply for the affected tributaries was quantified. 

In the Snake River subbasin, conversion of flood irrigation to sprinkler systems has normally 
been funded by other state agencies.  Cottonwood Creek Reservoir on the Gros Ventre was the only short-
listed storage site. 
 

Domestic/Municipal Opportunities 
Development of additional water sources for municipal needs can be studied and funded by the 

WWDC.  These WWDC studies are normally on an individual community request basis.  The State of 
Wyoming has storage water available in Palisades Reservoir for potential development.  Metering of 
community water systems is normally funded by other state agencies.  Flood control, is normally a 
secondary benefit of storage projects as proposed for the Jackson area of the Snake River subbasin. 

  
Environmental Opportunities 
The potential environmental opportunities on the short list for the Salt River subbasin included 

improvement of wetlands, riparian areas, and stream stability.  The WWDC has been funding watershed 
management plans which consider these opportunities as well as other opportunities.  Most of the 
environmental opportunities on the short list for the Snake River subbasin would fall within a watershed 
management plan. 
 

Recreational Opportunities 
Recreational opportunities are normally incorporated into multipurpose storage projects as 

previously discussed.  WWDC-funded projects can incorporate recreational opportunities. 
 

Industrial Opportunities 
The State of Wyoming has storage water available in Palisades Reservoir for potential 

development.  Industrial opportunities are normally supported by the local entities.  
 

8.8.6 Recommendations for Opportunities 
If sufficient interest is indicated in the basins by the BAG, the following recommendations could 

advance the short list projects. 
 

Salt River Subbasin 
A basinwide study of supplemental irrigation needs and the best projects to meet those needs 

would be the most efficient way to advance the opportunities.  The potential multiuse projects that most 
effectively benefit the basin could be determined.  Projects that benefit irrigation, municipal needs, 
recreation, and environment would have the best potential for implementation. 
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A Level I study of potential multipurpose storage projects in this subbasin would be needed to 
advance potential projects.  The information needed to advance project opportunities would include need, 
water availability, ability to meet needs, multiuse potential, geotechnical feasibility, landownership issues, 
cultural resource impacts, environmental impacts, ability to permit, estimated costs, and economics.  
Watershed management opportunities could be incorporated in potential projects. 
 

Snake River Subbasin 
Watershed management plans would be the most beneficial opportunity in this subbasin.  These 

plans could incorporate the more diverse opportunities in this basin. 
 

8.8.7 Future Groundwater Development 
As a practical matter, the availability of groundwater is a local and project-specific function of 

competing users, water quality needs, economics, and legal constraints. Nonetheless, a few general 
conclusions can be made: 

 
• The availability of groundwater across the Snake River alluvial deposits is physically limited 

only by the flow of the Snake River itself (3 million acre-ft per year).  Aquifer permeability is 
sufficient, in most areas, to support production rates on the order of 1,000 gpm from 
individual wells.  It is unlikely that groundwater development from this aquifer will impact 
surface flows sufficiently to trigger concerns about the volume of the combined water 
resource over any reasonable planning horizon.  "Local water supplies are, in most cases, 
readily available through groundwater development.  While each water supply system 
presents unique hydrogeologic and engineering concerns, the need for long-distance 
conveyance of water from areas of supply to areas of use is relatively unlikely" (Jorgensen et 
al., 1999).  A more likely constraint on groundwater development in this area is the 
incremental deterioration of groundwater quality that accompanies the establishment of 
increasing domestic, municipal, commercial, and other uses. 

• In Star Valley, the alluvial aquifer is much less thick than along the Snake River and is above 
the groundwater table in many areas.  Successful well development across the valley floor has 
been primarily based on the highly variable Salt Lake Formation.  Development experience 
with this formation demonstrates that high-volume wells are possible, but that careful, site-
specific exploration is necessary and that groundwater of adequate quantity and quality may 
not be available at all sites.  

• Springs issuing from bedrock units on the east side of Star Valley have been extensively 
developed and, with adequate safeguards with respect to water quality, can be expected to 
continue. 

• Bedrock aquifers in upland areas provide a full spectrum of groundwater development 
potential, from low permeability and low quality to highly productive aquifers with good 
water quality.  Due to the complexities of the study area bedrock geology, these conditions 
are quite site-specific and can change dramatically over short distances.  Detailed, site-
specific evaluations and exploratory drilling should be anticipated in areas where 
groundwater is anticipated from these units. 
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The current and projected groundwater use in the Snake/Salt River Basin is summarized in 
Table 6-15 in Chapter 6.  The projections were developed for Low, Mid, and High Scenarios.  
The municipal and domestic groundwater projections are summarized in Table 6-8. 

 
8.9 WIND/BIGHORN RIVER BASIN 

Future water use opportunities for the Wind/Bighorn River Basin are addressed in this section.   
 

8.9.1 Physically Available Flows 
The physically available flows are summarized in Table 7-2 and shown on Figure 7-7 in Chapter 

7.  The flows are estimated for dry, normal, and wet hydrologic conditions.  The information indicates 
that the Upper Wind River and its tributaries, including the Little Wind River and Owl Creek, have very 
low dry year available flows in comparison to wet years.  The needs in a basin usually are associated with 
the low available flows in dry years. 
 

8.9.2 Compact Limitations 
Within the Wind River, Clarks Fork, and Bighorn Basins, surface water usage and flow are 

regulated by the Yellowstone River Compact of 1950, the general adjudication of all rights to use water in 
the Bighorn River system, and the State of Wyoming in the District Court, Fifth Judicial District, Civil 
Case No. 4993.  The compact limitations are discussed in detail in Chapter 3.  The unappropriated waters 
in the tributaries, after meeting existing water rights (1950) and supplemental supply for existing rights, 
as measured at gages near the confluence, are allocated as follows: 

 
• Bighorn:  80 percent Wyoming, 20 percent Montana 
• Clarks Fork:  60 percent Wyoming, 40 percent Montana 
 
The compact’s effects on available flows are shown in Table 7-2 in Chapter 7. 

 
8.9.3 Agricultural Needs 
Significant areas of the Wind/Bighorn River Basin planning area can be considered water-short 

during dry years.  The needs identified in the Basin Plan involved existing agricultural needs. 
Consequently, the opportunities are primarily focused on meeting those needs.  The projected diversions 
and consumptive use for high, mid, and low planning scenarios are presented in Tables 6-2 and 6-3 in 
Chapter 6. 

Table 8-27 indicates estimates of existing agricultural shortages for the subbasins.  The irrigated 
acres within those subbasins are also indicated. 
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Table 8-27  Agricultural Needs, Wind/Bighorn River Basin 

   

Irrigated Lands 

Needs for Dry 
Hydrologic 
Condition 

Subbasin acres ac-ft per year 

Clarks Fork 18,299 30,000 

Upper Wind River 138,863 193,000 

Little Wind River 45,536 98,000 

Lower Wind River 12,919 21,000 

Upper Bighorn River 63,150 12,000 

Owl Creek 17,839 40,000 

Nowood River 21,725 7,000 

Lower Bighorn River 25,862 27,000 

Greybull River 98,046 29,000 

Shoshone River 158,187 29,000 

Bull Creek NA 193,000 

Dinwoody Creek NA 193,000 

Middle Fork Popo Agie River NA 22,000 

North Fork Little Wind River NA NA 

Shell Creek NA 1,000 
  
 

8.9.4 Long List of Future Water Use Opportunities 
The long list of future water use opportunities compiled in the Basin Plan comprised 

approximately 300 projects.  This list was reviewed by the BAG to produce the short list of water use 
opportunities. 

 
8.9.5 Short List of Future Water Use Opportunities 
The short list of future water opportunities is summarized in Table 8-28.  The ratings of the 

projects are summarized in Table 8-29. 
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Table 8-28  Short List of Future Projects, Wind/Bighorn River Basin 

        
Project Type Name Description Location 

MUNICIPAL 

Paleozoic Well Field Construct Deep Aquifer Supply 
Regionalization: 
Lander/Hudson/Riverton 

Paleozoic Well Field Construct Deep Aquifer Supply 
Regionalization: Wind River 
Reservation 

New Source Paleozoic Well Field Construct Deep Aquifer Supply Regionalization: Hot Springs County 

Bighorn Regional Joint 
Powers Board 

Storage Tanks/Redundant 
Transmission HotSprings/Washakie County Distribution/Storage 

Opportunities Tensleep/Hyattville Storage Tanks/Transmission Washakie County 

Conjunctive Use 
Aquifer Storage and 
Retrieval Alluvial Aquifer Augmentation Upper Wind River/Riverton Area 

Ground Water Control 
District 

Administration of Future 
Development Riverton Area 

Water Management 
Ground Water Control 
District 

Administration of Future 
Development Paintrock Anticline and Hyattville 

Leak Detection 
Municipal Survey and Repair of 
Leaks Basinwide 

Water Conservation 
Reuse of Grey Water 
Nonpotable Water Irrigation of Parks/Cemeteries Basinwide 

AGRICULTURAL 
New Source None     

Bull Lake Enlargement Reservoir Enlargement Big Wind River 
Dinwoody Lake Enlargement Reservoir Enlargement Big Wind River 
Steamboat  New Reservoir Big Wind River 
Ray Lake Reservoir Enlargement Little Wind River 

Little Popo Agie Off-Channel 
Site 5 New Reservoir Little Popo Agie 
Pumpkin Draw New Reservoir Owl Creek 
Neff Park (Popo Agie Study) New Reservoir Popo Agie 
Lake Creek New Reservoir Clarks Fork 

Storage Opportunities Moraine Creek No. 1 New Reservoir Shell Creek 

Popo Agie Master Plan 
Ditch Headgate and Diversion  
Improvements Popo Agie Basin 

Distribution Kirby Creek Watershed  Stock Reservoirs Kirby Creek Basin 

Riverton East Construct New Diversions/Ditches Wind River Basin 

New Lands Westside Construct New Diversions/Ditches Bighorn Basin 

Midvale/LeClair 
Ditch Linings/Conveyance 
Improvements Wind River Basin 

Riverton Valley 
Ditch Linings/Conveyance 
Improvements Wind River Basin 

Water Conservation Wind River Irrigation Project  
Ditch Linings/Conveyance 
Improvements Wind River Basin 

Basin Transfer 
Clarks Fork to Greybull 
Drainage Storage and Pipeline Clarks Fork to Bighorn Basin 

ENVIRONMENTAL 

Instream Flows Admin Minimum Flows Wind and Bighorn Basin 
Minimum Reservoir Pools Admin Reservoir Releases Wind and Bighorn Basin 

  Watershed/Habitat Improv. Water Quality Impaired Streams Bighorn Basin 
CULTURAL/RELIGIOUS 
  Water Use by Tribes Coordinated Reservoir Releases Wind and Bighorn Basin 
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8.9.6 Supplemental Studies 
Other studies have been conducted within the Wind/Bighorn River Basin.  Brief summaries of 

these studies follow. 
 

Upper Wind River Storage Project – Level I Study 
The purpose of this study (SEH, Inc., 2001) was to evaluate alternate sites for additional and/or 

new storage.  The study was confined to the Upper Wind River.  Approximately 150 storage sites were 
evaluated and rated.  Five sites were advanced to conceptual design:  Bull Lake Enlargement, Little Wind 
River North Fork No. 3, Dinwoody Lake Enlargement, Wind River East Fork No. 1, and Steamboat.  The 
information from this study was the primary resource in developing the framework scoring matrix. 
 

Popo Agie River Watershed Study – Level I Study 
This purpose of this study (Anderson Consulting 

Engineers, Inc., 2003) was to evaluate and describe the Popo Agie 
River watershed and develop a watershed management plan.  One 
of the tasks was to identify and preliminarily investigate potential 
storage sites.  Eighteen sites were identified and investigated.  One 
site, Neff Park on Sawmill Creek, a tributary of Middle Popo Agie 
River, was placed on the short list.  This site would have a capacity 
of 6,440 acre-feet. 
 

Crowheart Area/Dinwoody Canal System – Level I Study 
The purpose of this study (Nelson Engineering, 2005) was 

to evaluate the Dinwoody Canal system and investigate the 
feasibility of the enlargement of Dinwoody Lake.  The Dinwoody Lake Enlargement portion of the study 
involved boring one exploratory hole to a depth of 90 feet.  The boring confirmed the existence of glacial 
till to a very significant depth in the foundation.  A conceptual cost estimate was developed for a reservoir 
enlargement to store an additional 39,300 acre-feet.   
 

Kirby Area Water Supply – Level I Study 
The purpose of this study (Anderson Consulting Engineers, Inc., 2005) was to evaluate the 

potential to divert, store, and put to beneficial use winter releases from Boysen Reservoir.  Sixteen 
reservoir sites were initially identified for evaluation and screening.  Three sites were identified and 
studied further.  These were the Freeman Draw Reservoir on the Bighorn River with a 100,000 acre-foot 
capacity; the Fifteenmile Creek Reservoir with a 98,000 acre-foot capacity; and the Nowater Creek 
Reservoir with a 104,000 acre-foot capacity.  The sites on Fifteenmile Creek and Nowater Creek would 
require supply from the Bighorn River. 

The study determined and confirmed that there are no shortages on the Bighorn River below the 
reservoir sites.  Shortages below Boysen Reservoir are on the tributaries which could not be served by 
these reservoirs. 
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 Cottonwood/Grass Creek Watershed Management Plan – Level I Study 
 This study, currently under development, has the purpose to assess, describe, and inventory the 
watershed and then to develop a management and rehabilitation plan for the watershed.  One of the tasks 
in the study is to assess water storage needs and potential alternative reservoir sites to meet the needs. 
 

Owl Creek Master Plan 
The purpose of this study (SEH, Inc., 2005) was to assess, describe, and inventory the watershed 

and then to develop a management and rehabilitation plan for the watershed.  One of the tasks was to 
identify and evaluate reservoir sites.  Five reservoir sites were identified as having the best potential to 
meet shortages within the basin.  These five sites were recommended for future study.  A study is 
currently in progress to analyze the alternative storage sites in detail. 
 

Wind River Export Study – Level I 
The purpose of this study (ECI, 2002) was to assess the potential of exporting water from the 

Wind River Basin into adjacent basins to benefit the Wind River Indian Tribes.  The study identified the 
best potential for sale of the water to be the Colorado Front Range.  The system investigated would 
deliver 54,300 acre-feet per year to potential customers.  The study also investigated delivery of water to 
the North Platte River via the Sweetwater River.  The compact issues concerning transbasin exportation 
would have to be considered. 
 

Ray Lake Enlargement – Level II Study 
The purpose of this study (Gannett Fleming, 2005) was to assess the safety of dams issues with 

the existing structure and evaluate the potential to enlarge the reservoir to provide water to areas of 
existing shortage within the Little Wind River drainage.  The rehabilitation of the existing dam to meet 
safety of dams criteria was feasible as was enlargement of the reservoir.  However, enlargement may 
require realignment of the dam.  The project is pending action by the sponsors. 

 
 

8.9.7 Framework Scoring Matrix 
The short list reservoir sites investigated in the referenced studies were evaluated utilizing the 

Framework Scoring Matrix developed for the Framework Plan.  The results are shown in Tables 8-30 and 
8-31.  The information developed in the Basin Plan and the specific reservoir studies was utilized for the 
matrix scoring.  The reservoir projects have been arranged with the highest scoring projects listed first.  
The recommendations for storage opportunities were based on this information. 
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8.9.8 Recommendations for Storage Opportunities 
The reservoir storage opportunities for the Wind/Bighorn River Basin are summarized by 

subbasin below and the sites are shown on Figure 8-7.   
  

Upper Wind River 
The Upper Wind River has significant needs under most hydrologic conditions.  The projects 

identified as having the most potential for alleviating these needs include: 
 
• Steamboat Off-Channel Reservoir:  An approximately 55-foot high dam would impound 

approximately 45,000 acre-feet with an estimated annual yield of 40,000 acre-feet.  The 
reservoir would be supplied with a nine-mile canal from the Wind River. 

• Bull Lake Enlargement:  Bull Lake is an existing USBR reservoir.  Raising the dam 22 feet 
would increase storage by 48,300 acre-feet with an estimated average annual yield of 30,000 
acre-feet. 

• Dinwoody Lake Enlargement:  Dinwoody Lake is an existing reservoir.  Raising the dam 90 
feet would increase storage by 39,300 acre-feet with an estimated average annual yield of 
25,000 acre-feet. 

 
 The Steamboat Off-Channel Reservoir was the highest rated storage project with a relatively low 
cost per acre-foot of storage.  The Bull Lake Enlargement was the second highest rated project with the 
lowest cost per acre-foot of storage.  The Dinwoody Lake Enlargement was the fourth highest rated 
project with the second lowest cost per acre-foot of storage.   
 To advance these projects, a Level II study would be needed to determine feasibility.  No single 
project would yield adequate water to meet the previously identified needs in the Upper Wind River 
Basin.  Consequently, a Level II study should include all three potential projects to determine the best 
solution for the basin. 
 

Little Wind River 
The Little Wind River has significant identified needs.  The projects identified as having the most 

potential for alleviating the needs are: 
 
• Ray Lake Enlargement:  The Ray Lake Enlargement was investigated with a Level II study in 

2005.  An enlargement of 27,000 acre-feet would have an estimated annual yield of 11,000 
acre-feet.  The existing Ray Lake is an off-channel reservoir. 

• North Fork Little Wind River No. 3 Reservoir:  This proposed reservoir would have a storage 
capacity of 38,600 acre-feet with an estimated annual yield of 25,000 acre-feet. 
 

The Ray Lake Enlargement was the higher rated project in the Little Wind River Basin with the 
lower cost per acre-foot of storage.  This project is well advanced for design and construction.  The North 
Fork Little Wind No. 3 Reservoir was the next highest rated project.  The North Fork Little Wind No. 3 
Reservoir project would need to be advanced to a Level II study to determine feasibility.  The Ray Lake 
Enlargement project will not meet all of the needs in the Little Wind River Basin. 
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Clarks Fork 
The Clarks Fork has identified needs.  The only project identified in the short list, the Lake Creek 

Reservoir Project, would store 5,100 acre-feet.  To advance this project, a Level I study would be needed. 
 

Bighorn River 
The Bighorn River has minimal needs.  Storage water is available from Boysen Reservoir.  The 

Kirby Area Water Supply Level I study identified three alternative reservoir sites for analysis, conceptual 
designs, and cost estimates.  This study confirmed the lack of needs below Boysen Reservoir.  No storage 
sites for the Bighorn River were on the short list. 
 

Greybull River 
The Greybull River has relatively small shortages.  The construction of the Greybull Valley 

Project, which included the Roach Gulch Reservoir has alleviated most of the shortages.  No storage sites 
for the Greybull River were included on the short list. 
 

Shoshone River 
The Shoshone River has relatively small needs.  No storage sites for the Shoshone River were 

included on the short list.  The State of Wyoming owns water in the Buffalo Bill Enlargement, which is 
presently enhancing recreation benefits, and water is available for sale for future municipal and industrial 
demands. 
 

Owl Creek 
The Owl Creek drainage has significant identified needs.  A Level I study, “Master Plan for Owl 

Creek Basin” (SEH, Inc., 2005), identified five alternative sites that showed promise for meeting the 
needs.  In 2006, a Level II project was commissioned to investigate the alternate storage opportunities. 

 
8.9.9 Future Groundwater Development 
While numerous hydrogeological investigations 

have been conducted in the planning area, there have been 
few, if any, regional assessments of the annual recharge, 
storage, and sustained yield capability of the major aquifers.  
General conclusions regarding the groundwater development 
potential of several of the major aquifers are summarized 
below. 
 

• Subaquifers in the Quaternary Aquifer may have local development potential.  Depending 
upon local hydrogeologic conditions, individual well yields may typically range from 10 to 
500 gpm.  Water quality and susceptibility to surface water sources of contamination must be 
addressed.   

• The Wind River Aquifer is already heavily developed within the Wind River Basin, but 
opportunities for additional groundwater development and installation of high-capacity wells 
may be possible in areas not currently developed.  Local water quality conditions may 
constrain development in the planning area.   
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• The Madison Aquifer likely has the most development potential for high-yield wells.  Yields 
of up to 14,000 gpm have been encountered historically under flowing artesian conditions.  
However, declines in local hydraulic head and large variations in the fracture and karst 
permeability of this system will necessitate site-specific investigations to be conducted prior 
to drilling.  Drilling depths and water quality will also constrain development at specific 
locations within the planning area. 

• The Flathead Sandstone is another viable high-yielding aquifer in areas where the formation 
can be drilled at reasonable depths.  This aquifer generally has large artesian pressures, and it 
has produced large artesian flows of up to 3,000 gpm.  As with the Madison Aquifer, drilling 
depths and water quality will constrain development at many locations throughout the basin. 

 
The current and projected groundwater use in the Wind/Bighorn River Basin is summarized in 

Table 6-15 in Chapter 6.  The projections were developed for Low, Mid, and High Scenarios.  The 
municipal and domestic groundwater projections are summarized in Table 6-8. 
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9.0  PROJECT FUNDING  

 

 

9.1 INTRODUCTION 
Previous chapters of this report quantify water resources available for development and 

use.  The report also identifies present and future water needs in the basins and identifies future 
water use opportunities that could be used to satisfy the identified water demand.  In Chapter 8, 
development costs of the identified opportunities were presented as well as annual user costs.  
Chapter 9 addresses various funding options that project sponsors might choose to pursue.  
 
9.2 FUNDING OF WATER DEVELOPMENT PROJECTS 

Water development projects are funded from federal, state, 
and private sources.  Historically, federal funding has been 
responsible for the bulk of the large water development projects in the 
western U.S.  Several examples of this are large reservoirs located in 
Wyoming.  Many of these reservoirs were associated with large 
irrigation development.  Federal funding for water development 
projects has become increasingly difficult to secure.  Competition 
from other needs for limited federal money has been a major reason 
large federally financed projects have been on the decline. 

However, programs exist within federal agencies for smaller 
and more environmental projects.  These types of projects might 
include habitat development, wetlands, or water quality. 

The State of Wyoming has the Water Development Program 
that is administered by the Wyoming Water Development 
Commission (WWDC) and is subdivided into three programs.  Each program has its own financial 
account.  Account Number 1 is the New Development Account that funds projects that develop new water 
or develops a new use for a developed but unused supply.  Account Number 2 is the Rehabilitation 
Account and deals with rehabilitation and improvement of existing projects.  Account Number 3 is the 
Storage and Reservoir Development Account.  This account is used to fund new dam and reservoir 
development.  

The State also has the State Clean Water Revolving Fund and the State Drinking Water 
Revolving Fund.  These two funds are administered by the Wyoming Department of Environmental 
Quality (WDEQ), Water Quality Division (WQD).  The Clean Water Revolving Fund deals with effluent 
and the Drinking Water Revolving Fund funds municipal systems.  These two funds are not large 
contributors to developing new water but have resulted in significant infrastructure improvements. 

The following sections explain some of the more common funding options that are available to 
water developers. 
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 9.2.1 Federal Programs 
U.S. Department of Agriculture Rural Development Programs 
The U.S. Department of Agriculture (USDA) has its state offices in Casper.  The USDA Rural 

Development Program administers several grant and loan programs for rural water projects, including: 
 
• Water and waste disposal direct and guaranteed loans for water and waste disposal systems in 

rural areas and small towns. 
• Water and waste disposal grants covering up to 75 percent of the costs of eligible rural water 

and waste disposal projects. 
 

The State through the Water Development Program has partnered with USDA, Rural 
Development, to jointly fund development of small community water supply systems throughout the 
state. 

Additional information regarding the USDA and its programs in Wyoming is available at 
http://www.rurdev.usda.gov/wy. 
 

Natural Resources Conservation Service 
The Natural Resources Conservation Service (NRCS), formerly the Soil Conservation Service 

(SCS) of the USDA, administers a wide variety of programs that provide funding for water-related 
projects, including but not limited to the: 

 
• Wildlife Habitat Incentives Program (WHIP) to improve wildlife and fish habitat on private 

lands. 
• Wetlands Reserve Program to protect, restore, and enhance wetlands on private lands. 
• Watershed Program to protect and restore watershed from damage caused by erosion and 

flooding and to conserve and develop water resources on a watershed basis. 
 

Information regarding the NRCS and the various funding and assistance programs that the agency 
administers is available at http://www.nrcs.usda.gov/programs. 
 

9.2.2 State Programs 
Wyoming Water Development Commission 
The WWDC, including a 10-member board and a professional staff, administers state funding of 

water development programs.  The WWDC administers: 
 
• New development program, which focuses on development of unused and/or unappropriated 

water. 
• Rehabilitation program, which focuses on improving existing water systems. 
• New dam and reservoir program, which focuses on developing storage reservoirs to capture 

excess streamflows so they can be put to beneficial use during late summer when water is 
short. 

Water resource planning programs, of which this Framework Water Plan is a component, use 
funding from the new development account, the rehabilitation account, or the dam and reservoir account. 
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Projects begin with an application from a project sponsor.  Applications are due by August 15 of 
each year and must include a $1,000 filing fee.  The WWDC provides funding for a variety of water 
projects based on following prioritized categories: 

 
• Multipurpose programs. 
• Water storage projects. 
• New water supply projects. 
• New supply (conveyance) system projects. 
• Hydropower projects. 
• Purchase of existing storage projects. 
• Watershed improvement projects. 
• Recreation projects. 
• Drinking Water State Revolving Fund projects. 

 
The WWDC provides a detailed description of application procedures, eligibility criteria, and 

related information for use by entities wishing to apply for WWDC water project funding.  Detailed 
information regarding WWDC funding of Wyoming Water Development Program projects may be found 
at http://wwdc.state.wy.us/opcrit. 
 

Wyoming Department of Environmental Quality 
Several types of funding programs are available from the WDEQ, including: 
 
• 205j Funds, named for Section 205j of the Federal Clean Water Act, to establish water quality 

monitoring programs when existing water quality data are inadequate to assess local water 
quality conditions.  Information is available at http://deq.state.wy.us/wqd/watershed. 

• 319 Funds, named for Section 319 of the Federal Clean Water Act, to implement new non-
point source pollution water quality improvement projects or to evaluate the effectiveness of 
ongoing projects. Information is available at http://deq.state.wy.us/wqd/watershed. 

• State revolving funds for drinking water and clean water projects.  The Drinking Water State 
Revolving Fund is for drinking water systems, including source, treatment plant, storage tank, 
and transmission and distribution line projects.  The Clean Water State Revolving Fund is for 
sanitary sewer treatment and collection, storm water control, landfill water pollution control, 
and other water pollution control projects. Information regarding the funds is available at 
http://deq.state.wy.us/wqd/www/srf/index.asp 

• Abandoned Mine Land Program’s (AML) mission is to eliminate safety hazards and repair 
environmental damage from past mining activities, and to assist communities impacted by 
mining.  Impact assistance can include development of public facilities.  Information 
regarding AML’s funding program is available at http://deq.state.wy.us/aml. 

 
State Land and Investment Board 
The State Land and Investment Board (SLIB) administers both loan and grant programs that can 

be used for project development and rehabilitation, including: 
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• Mineral Royalty Grant Program, to alleviate an emergency situation which poses a direct and 
immediate threat to health, safety, or welfare or to comply with federal or state mandate or to 
provide an essential public service. 

• Joint Powers Act Loan Program, to provide loans for planning, construction, acquisition, 
improvement, emergency repair, acquisition of land, refinancing of existing debt, and 
operation of revenue generating public facilities. 

• Impact Mitigation Grants and County Block Grants for Capital Projects, to provide grants for 
capital projects under provisions of Chapter 24 Emergency Rules and Regulations State Loan 
and Investment Board based on county-wide consensus lists and funding availability for the 
benefit of the citizens of the state.  Information regarding this program is available at 
http://slf-web.state.wy.us/grants/revgrantupdate.aspx 

 
In addition, the SLIB provides the financial oversight and management of the State Revolving 

Fund programs.  These State Revolving Fund programs are jointly managed by WWDC, WDEQ, and 
SLIB.  More information on SLIB funding programs is available at http://slf-web.state.wy.us/grants.aspx. 

 
Wyoming Game and Fish Department 

 The Wyoming Game and Fish Department administers a trust fund to preserve and restore 
wildlife habitat and open spaces.  The income from the trust fund is used to supply grants to nonprofit and 
government groups for specific projects.  Information regarding the fund is available at 
http://gf.state.wy.us.  
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GLOSSARY 

 

 

acre-foot  A unit of measurement for water equal to a volume of water 
covering a surface area of one acre to a depth of one foot (equal 
to about 326,000 gallons). 

 
aquifer  A body of earth material saturated with groundwater that can 

yield usable quantities of groundwater for human uses; a zone of 
freely extractable groundwater in sediment or rock. 

 
aquitard  A body of earth material (sediment or rock) of intrinsically low 

hydraulic conductivity (low permeability) which prevents 
significant flow of groundwater, either upward or downward; an 
aquitard is less permeable than an aquifer. 

 
artesian condition  When the groundwater level rises above the top of the aquifer in 

a well (or borehole, fracture, etc.) due to the presence of a low-
permeability layer of earth and/or rock above the aquifer. 

 
coal bed methane use  Water produced in the production of coal bed methane gas via 

wells; wells used for the production of coal bed methane require 
a permit from the Wyoming Oil and Gas Conservation 
Commission. 

 
community public water supply  A U.S. Environmental Protection Agency (USEPA)  
system designation for a public water supply system that provides water 

year-round for at least 15 service connections or at least 25 
residents, such as the public water supply system for an 
incorporated municipality. 

 
confined conditions or confined  Groundwater occurring in a condition such that a low- 
aquifer     permeability zone is present above the water-bearing  

zone; when the overlying low-permeability zone is penetrated, 
the groundwater level rises to the potentiometric surface (equal 
pressure level) of the water-bearing zone. 

 
conjunctive use  The coordinated use of surface water and groundwater resources. 
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cubic feet per second (cfs)  The rate of water flow representing a volume of one cubic foot 
of water passing a given point in one second; is equivalent to 
flow rates of 7.48 gallons per second, 448.8 gallons per minute, 
or 0.02832 cubic meter per second. 

 
domestic water use (residential  Use of water from a single source in three single family  
water use)    dwellings or less, including noncommercial watering of  
     lawns and gardens totaling one acre or less in area. 
 
drainage area  The surface area around a stream as typically plotted and 

measured on a horizontal plane (on a map) that has a single 
surface water runoff and/or streamflow discharge point. 

 
fully appropriated stream  A body of surface water to which the entire allocation of a state’s 

water rights has been distributed among existing water users. 
 
geohydrology  An engineering field concerning the study of subsurface fluid 

hydrology. 
 
groundwater  Water that flows or seeps downward and saturates soil or rock, 

supplying springs and wells; the upper level or surface of the 
saturated zone is called the water table; water stored 
underground in rock crevices and in the pores of geologic 
materials that make up the earth's crust; that part of the 
subsurface water which is in the zone of saturation; phreatic 
water; water found beneath the ground surface in porous rock 
strata and soils, as in a spring; generally, all subsurface water, as 
distinct from surface water; specifically that part of the 
subsurface water in the saturated zone where the water is under 
pressure greater than atmospheric pressure. 

 
groundwater recharge  The flow to groundwater storage of precipitation, infiltration 

from streams, and other aboveground sources of water. 
 
groundwater surface  The uppermost surface of groundwater as representative of the 

uppermost aquifer when under either unconfined or confined 
conditions and when the water level is allowed to reach a static 
level. 

 
groundwater table  The upper boundary or surface of groundwater where water 

pressure is equal to atmospheric pressure, i.e., the stationary 
water level in a borehole. 
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head  Differential pressure causing flow in a fluid system, usually 
expressed in terms of the height of a liquid column. 

 
hydrogeology  The study of water and interrelated geologic materials and 

processes. 
 
hydrology     The study of water. 
 
industrial use  One type of Wyoming State Engineer’s Office (SEO) “beneficial 

use” of water; permitted long-term use of water for the 
manufacture of a product or production of oil/gas or other 
minerals, including oil field water flood operations, power plant 
water supplies, etc. 

 
instream bypass  Federal regulations requiring minimum streamflow rates 

immediately below specific water facilities located on U.S. 
Forest Service land. 

 
instream flow  A Wyoming water right that is owned by the State and that 

guarantees a minimum rate(s) of flow along specified stream 
segments. 

 
irrigation season    The months of April through September, inclusive. 
 
irrigation use  One type of Wyoming State Engineer’s Office (SEO) “beneficial 

use” of water; permitted watering of commercially grown crops, 
including large scale watering of golf courses, cemeteries, 
recreation areas, etc. 

 
karst An area of irregular limestone in which erosion has produced 

fissures, sinkholes, underground streams, and caverns. 
 
leaky conditions or leaky aquifer  A subsurface condition such that groundwater passes through or 

"leaks" through low-permeability zones adjacent to an aquifer, 
thus recharging groundwater in the receiving aquifer. 

 
miscellaneous use  One type of Wyoming State Engineer’s Office (SEO) “beneficial 

use” of water; any permitted use of water not defined under 
another SEO beneficial use definition such as stock water, 
pipelines, subdivisions, mine dewatering, mineral/oil exploration 
drilling, potable supplies, etc.; includes water use by 
subdivisions, mobile home parks, service stations, campgrounds, 
churches, schools, temporary drilling activities, etc. 
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municipal use  One type of Wyoming State Engineer’s Office (SEO) “beneficial 

use” of water; permitted use of water in and by the citizens of 
incorporated towns and cities. 

 
non-point source pollution  A contributing factor to water pollution that cannot be traced to a 

specific spot; man-made or man-induced alteration of the 
chemical, physical, biological, or radiological integrity of water, 
originating from any source other than a point source; pollution 
which comes from diffuse sources such as urban and agricultural 
runoff, including storm water runoff containing excess farm and 
lawn nutrients that move through the soil into the groundwater or 
enter local surface water. 

 
phreatophyte  A deep-rooted plant that obtains water from a permanent 

groundwater supply. 
 
point source pollution  Any discernible, confined, or discrete conveyance from which 

pollutants are or may be discharged, including, but not limited 
to, any pipe, ditch, channel, tunnel, conduit, well, container, 
rolling stock, concentrated animal feeding operation, vessel, or 
other floating craft; a stationary location or fixed facility from 
which pollutants are discharged or emitted into groundwater or 
surface water. 

 
public water supply system A U.S. Environmental Protection Agency (USEPA) designation 

for a water supply system that provides potable water for at least 
15 service connections or 25 people per day for a minimum of 60 
days per year. 

 
recharge  Water flow into an area, aquifer, or well, typically from a surface 

water source to groundwater in an aquifer. 
 
recharge area  The land area(s) over which recharge of an aquifer, typically by 

infiltration of surface water, occurs. 
 

stock watering use  One type of Wyoming State Engineer’s Office (SEO) “beneficial 
use” of water; permitted water appropriation including normal 
livestock use at up to four tanks and within one mile of the well 
or spring source of water supply. 
 

surface water  Water on the surface of the earth; an open body of water, such as 
a river, stream, or lake. 
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till Glacial drift consisting of an unassorted mixture of clay, sand, 

gravel, and boulders.  
 
transmissivity  The rate of groundwater flow in an aquifer in gallons per minute 

of flow through a one foot wide vertical section of the entire 
aquifer thickness under a hydraulic gradient of one foot. 

 
unconfined condition  Groundwater present in an aquifer without an overlying low-

permeability bed or upward water pressure. 
 
waste (irrigation)  Water which is diverted from a river in a canal or ditch for 

irrigation use but which, because of conveyance system 
limitations, is not diverted from the canal or ditch to irrigate land 
and is discharged to a drain or stream via wasteways along the 
irrigation canal. 

 
water level  The water surface elevation or stage of the free surface of a body 

of water above or below any datum or the surface of standing 
water in a well, usually indicative of the position of the 
groundwater surface (the "water table") or other potentiometric 
groundwater surface. 

 
water table  An archaic term from the 1800s that is now superseded in 

modern technical use by the term "groundwater surface;" use of 
the term "water table" should be discontinued in technical 
documents. 

 
water year  October 1 - September 30 (e.g., Water Year 2005 begins October 

1, 2004, and ends September 30, 2005). 
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ACRONYM LIST 
 

 

AF or AC-FT Acre-feet 
ASCE American Society of Civil Engineers 
ASR Artificial aquifer Storage and Recovery 
BAG Basin Advisory Group 
BCF Billion cubic feet 
BLM U.S. Bureau of Land Management 
BTU British Thermal Unit 
CBM Coal bed methane 
CBMCC Coal Bed Methane Coordination Coalition 
cfs Cubic feet per second 
CIR Consumptive Irrigation Requirement 
CRP Conservation Reserve Program 
CU Consumptive Use 
CUw Consumptive use of irrigation water, usually in units of inches per acre per 

month 
DOI United States Department of the Interior 
EA Environmental Assessment 
EIS Environmental Impact Statement 
ET Evapotranspiration 
ESA Endangered Species Act 
FERC Federal Energy Regulatory Commission 
FONSI Finding of No Significant Impact 
ft Feet 
gal Gallons 
gpcpd Gallons per capita per day 
gpd Gallons per day 
gpm gallons per minute 
GUI Graphical User Interface 
GW Ground water 
IWR Irrigation Water Requirements 
MCF Million cubic feet 
MCL Maximum contaminant level 
MW Megawatts 
NASS National Agricultural Statistics Service 
NEPA National Environmental Policy Act 
NPDC North Platte Decree Committee 
NPDES National Pollutant Discharge Elimination System 
NRCS Natural Resources Conservation Service 
NWI National Wetlands Inventory 
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OGCC Oil and Gas Conservation Commission (State of Wyoming) 
PAM Polyacrylamide 
PIA Potential Irrigable Acres 
PRRIP Platte River Recovery and Implementation Program 
PRSB Powder River Structural Basin 
SCS Spill Conservation Service 
SEO Wyoming State Engineer’s Office 
SLIP State Land and Investment Board 
SMP State Management Plan (State of Wyoming) 
SW Surface water 
SWWRC States West Water Resources Corporation 
TDS Total dissolved solids (in units of milligrams per liter, mg/L) 
TMDL Total minimum daily load (of pollutants in a water body) 
USBR U.S. Bureau of Reclamation 
USCB U.S. Census Bureau 
USCOE U.S. Army Corps of Engineers 
USDA U.S. Department of Agriculture 
USEPA U.S. Environmental Protection Agency 
USFS U.S. Forest Service 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
WBHB Wind/Big Horn River Basin 
WDAI Wyoming Department of Administration and Information 
WDEQ Wyoming Department of Environmental Quality 
WGF Wyoming Game and Fish Department 
WHIP Wildlife Habitat and Incentives Program 
WQD Wyoming Dept. of Environmental Quality, Water Quality Division 
WRDS Water Resource Data System 
WRIR Wind River Indian Reservation 
WRP Wetlands Reserve Program




