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1.0 INTRODUCTION 
 

 

 The Wyoming Framework Water Plan has two 
objectives.  The first objective is to provide basic data and 
information regarding Wyoming’s water resources.  Volume 
I of the Framework Water Plan addresses that objective by 
presenting a statewide perspective on the distribution of 
water, water quality, present water uses, and projected water 
uses.  The second objective, and the subject of Volume II of 
the Framework Water Plan, is to provide future water 
resource planning direction to the State of Wyoming. 
 Preparation of the Framework Water Plan Volume I 
relied heavily on the assembly of data and information 
prepared during seven basin planning efforts between 2000 and 2006.  Volume II offers planning and 
management direction that is the result of synthesizing a body of ideas from the following sources: 
 

• Ideas, opinions, and issues collected from water users through the Basin Advisory Group 
(BAG) meeting process. 

• Results of a three-tiered planning survey, which included an e-mail survey, conversations 
with water managers, and a facilitated agency leaders meeting. 

• Results of a survey on the planning processes of several other western states. 
• Observations on the existing planning process noted by the consulting team during the 

assembly of Volume I. 
• Ideas and opinions of state agency staff that were tasked with providing input and direction to 

this project (Wyoming Water Development Commission [WWDC], State Engineer’s Office 
[SEO], and Water Resources Data System [WRDS]). 

  
Chapter 2 of this Volume II report summarizes the information, data, planning ideas, and 

suggestions obtained from the BAG process and the three-tiered planning survey performed by the 
consulting team.  Chapter 3 presents recommendations for the structure and content of future basin and 
framework plans.  These recommendations are the result of the consulting team’s observations during the 
assembly of Volume I.  Chapter 4 offers recommendations focused more on the general planning and 
management direction that various state agencies have provided.  Chapter 5 provides a summary of issues 
and recommendations for future river basin planning.
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2.0 INFORMATION AND DATA 
 

 

2.1 BASIN ISSUES 
 During the summer of 2006, BAG meetings were held in each of the seven basins to present 
progress on the Framework Water Plan project.  In addition, the meeting forum was used to interact with 
the BAG about the Issues List each BAG had compiled during preparation of the individual basin plans.  
These lists were updated at the 2006 summer BAG meetings.  Copies of these lists are presented in 
Appendix A, along with the executive summaries of the basin planning reports for each basin.  
 During these meetings, the Framework team interacted with the BAGs in an attempt to better 
understand the basin-specific issues and to promote discussion about how the planning process could be 
advanced from an issues discussion to the development of goals and solutions. 
 Figure 1 is a schematic depicting how water planning and project construction are currently 
assisted by the WWDC.  The primary responsibility for basin planning is the State’s, and the focus of 
basin planning is on data.  Also shown in Figure 1 is the concept that problem definition, alternative 
evaluation, and follow-through are the responsibility of individual project or program sponsors, the 
ultimate water users.    
 
2.2 WESTERN STATES SURVEY 
 As part of the Framework planning project, the consulting team 
performed a survey of several western states’ water planning programs.  
The goal of the survey was to understand the planning approaches and 
ideas used in other states.  The survey was directed at a wide spectrum 
of water planning programs, from simple to complex and minimally 
funded to highly funded.  The survey included phone conversations with 
planning staff and website reviews for Colorado, Idaho, Montana, 
Kansas, Texas, Nebraska, and Utah.  With the exception of Kansas and 
Texas, all these states share borders and have common drainages with 
Wyoming.  The Western States Survey is included in its entirety in 
Appendix B. 
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 As expected, states all have their unique philosophies and approaches to water planning.  Also, 
some states appear to be more active and effective than others.  Based on the examination of planning 
ideas and methods from the seven other western states, the consulting team formulated several water 
planning principles for the Wyoming Water Planning program.  Many of these principles are already 
being followed, and therefore, this listing is not a critique of Wyoming’s existing process. 
  

1. Complete Projects. Continue following through on development projects and planning goals. 
Maintain a clear process that allows projects and planning initiatives to be proposed, 
evaluated, and completed. 
 

2. Set Goals and Objectives.  The planning process should establish goals and objectives to 
guide water-related decisions.  Goals should be lofty and yet achievable.  For example, one 
statewide planning goal might be to ensure that the water legally allocated to Wyoming under 
interstate compacts and court decrees is not usurped by downstream states that develop uses 
for this water before Wyoming does.  An objective would be to perform incremental steps to 
achieve these goals.  Objectives might be to first quantify these allocations (this requires data 
on quantity, quality, and use of water resources), then prepare specific plans to develop the 
water and obtain the necessary permits and designs, even if the actual projects are not 
constructed until some unknown future date.  This would put downstream states on notice 
that this water is not available for their use just because Wyoming’s needs are not immediate. 
 

3. Pursue a Broad Approach.  Pursue a broad approach to water resource planning that includes 
evaluating the appropriateness of conservation and resource management techniques in 
addition to project development. 
 

4. Create Local Results.  Focus on solving problems and addressing issues that are important to 
the local residents, which may include referring an issue to another state agency. Place value 
on citizens seeing local results of water resource planning. 

 
5. Maintain a Long-term Perspective.  Involving local committees in solving their immediate 

problems through construction of water supply projects can provide tangible short-term 
results.  However, a comprehensive long-term vision is needed to assure that Wyoming’s 
water resources are being developed and used wisely in the best interests of the residents of 
the state. 

 
6. Remain Flexible.  Water planning must be flexible in order to accommodate changing 

priorities to meet new and unanticipated needs and opportunities while keeping the long-term 
goals in view. 

 
7. Pursue Meaningful Planning.  Avoid preparing basin plans for the sake of planning.  Update 

these plans as needed but do not become a slave to a standard cycle of updates when they 
may not be needed.  Instead, include the study and planning of issues that transcend basin 
boundaries to ensure all important topics are covered. 
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8. Evolve the Planning Process Rather Than Simply Repeating It.  Move past the first stage of 
planning in which data are collected and issues are identified.  A deeper level of 
understanding issues comes from preparing to implement plans.  Develop strategic plans to 
follow through on the results of planning, which may require more detailed information. 
 

9. Coordinate the Players.  Coordination and communication among program personnel are 
critical and some type of structure is needed for this to occur.  Convene on a regular basis the 
decision-makers of all agencies that are involved in water resources. 
 

10. Involve the Local Citizens in Meaningful Ways.  Establish balanced and representative local 
groups to provide input into water resource planning. Helping these local groups craft and 
recommend solutions to local issues sustains local participation.  When the solutions and 
implementation strategies come from the local level, a message is sent to the legislature that 
the water planning program is solving problems and addressing issues. 
 

11. Establish a Report Card.  A method of measuring progress on achieving long-term goals 
should be prepared as part of the water planning program.  It should focus on two things: the 
amount of positive influence that was brought to bear on issues and problems, and the level of 
knowledge and understanding of water issues among the legislature and general public.  

 
 Detailed documentation for the Western States Survey is included as Appendix B.  Wyoming 
water planning may benefit from periodic reviews of the planning efforts of other states, particularly those 
that share use of waters through interstate compacts and court decrees.   
  
2.3 SURVEY OF AGENCY PERSONNEL AND WATER MANAGERS 

As part of the Framework planning project, 
the consulting team conducted interviews with water 
managers and state and federal personnel.  The 
interviews were performed on the phone and based 
in part on a standard list of questions.  The objective 
of the survey was to obtain input on how the 
Framework and basin planning processes can be 
made most useful to agencies and stakeholders.  
Detailed results of the survey are included in a 
separate project technical memorandum.  A summary of the “Response Highlights” from the survey work 
is provided below along with the consulting team’s recommendations.  
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2.3.1 Audience 
 The survey documented that there is a wide range of expectations when it comes to the intended 
audience for the Framework Plan, from “everyone” to “legislative”.  Audience identification is an action 
that can help focus the purpose and content of documents such as those prepared during the Framework 
and basin planning processes. 
 
Recommendation:  The State should consider defining who the singular audience is or prioritizing 
multiple audiences when initiating future basin planning and Framework planning documents.  If 
consultants are hired to assist with planning, then the audience definition might be included in the 
contract scope of work.  The utility and focus of the planning documents and other products may be 
enhanced if they are directed at a clearly defined audience or priority if multiple audiences are considered.   

 
2.3.2 Overall Purpose of the Framework Plan 

 Interviewees suggested that the Framework Plan serve a dual purpose in providing data unique to 
the water planning program and references or links to other data sources and information of other 
agencies and groups.   
 
Recommendation:  The State should embrace the concept of authoritative data sources and avoid 
assembling static data that are already maintained and made available by other agencies.  An example of a 
WWDC authoritative data set would be the estimates of current and future water supply needs by water 
use sector. An example of data that WWDC should rely on others to maintain includes gaging station data 
for surface water resources. 
 

2.3.3 Groundwater Data 
 The most frequently identified shortcoming of existing information and plans pertained to 
information on groundwater.  

 
Recommendation:  The State should place a greater emphasis on developing or assembling (or facilitating 
the work by others) useful groundwater information, and perhaps the next round of basin plans should 
approach the groundwater data issue on a statewide basis.  
 

2.3.4 Other Critical Issues 
 The survey collected opinions on several issues that appeared controversial or critical.  These 
issues included ones such as the conflicts between instream and out-of-stream uses, coal bed methane 
(CBM) gas development and the associated water discharges, and challenges between agricultural uses 
and municipal uses. 

 
Recommendation:  As policy-makers resolve these critical issues, further water planning should 
incorporate the results of current policy direction. 
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2.3.5 Public Involvement 
 The survey collected a wide range of responses related to the public involvement process (BAG 
program), administered by the WWDC. 
 
Recommendation:  The State should perform a critical review of the BAG process, including the goals, 
formation, and maintenance of these groups.  The review should strive to define a process that adopts new 
ideas that show promise for maintaining BAG viability and effectiveness. 
 
 2.3.6 New Uses for Unused Water  

The consensus among the interview sample 
was that planning should focus on identifying where 
and in what quantity water is available for new uses, 
and that specific opportunities for using water would 
likely change over time as dictated by economic 
forces. 

 
Recommendation:  In basin water planning and 
Framework plans of the future, the State should 
consider investing more work in the development of 
water availability estimates, (like how much groundwater is available) before investing in a refinement of 
the process for identifying and ranking water use opportunities (Chapter 8).  Evaluating opportunities at 
the reconnaissance level in basin planning is legitimate; however, refined investigations of opportunities 
are best performed when the demand for refined evaluation comes from an actual project sponsor. 

 
2.3.7 Presentation 
Survey results confirmed that there is a significant demand for the availability of real-time data 

and planning information, and that the need for paper planning documents continues to decline in relative 
importance.   

 
Recommendation:  The State should fund the efforts needed to maintain a water planning program that 
delivers data and information in technologically advanced ways.  The State should continue to explore 
ways in which relevant data sources from other agencies can be made available through the water 
planning program website. 

 
2.4 E-MAIL SURVEY 

An e-mail survey was performed in October, 2006, in which questions were asked regarding the 
future direction of the Framework Water Plan.  The distribution list included 1,020 e-mail accounts, 
primarily those identified through BAG participation.  Fifteen replies were received.  The content of the 
replies covered a wide range of subjects, including many that had been identified in other forums.  
However, there were very few common subjects mentioned in the responses, making it difficult to 
identify a widespread or general response useful for planning purposes.  The complete survey responses 
are included in the working papers of this project.  
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The poor response to the e-mail questionnaire (1.5 percent response rate) indicates that e-mail 
should not be used as a mode of generating interest in or input on water planning.  In fact, a 
recommendation of this current study is to abandon the use of e-mail for obtaining information and use it 
only as a means of providing meeting or other notification to future BAG membership. 

 
2.5 AGENCY LEADER MEETING 

On October 18, 2006, a facilitated agency leader 
meeting was held in Cheyenne led by a panel representing 
the WWDC, SEO, Wyoming Department of Environmental 
Quality (WDEQ), Wyoming Game and Fish Department 
(WGFD), and Wyoming Business Council.   The purpose of 
the meeting was to gather ideas from the panel and the 
public audience regarding what the Framework Planning 
Recommendations report should attempt to address.  Table 1 
presents a summary of the ideas and subjects recorded at this 
meeting. 
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Table 1 
SUMMARY OF IDEAS, ISSUES, AND RECOMMENDATIONS  

FROM THE 
FACILITATED AGENCY LEADER MEETING 

OCTOBER 18, 2006 
 

IDEAS AND ISSUES THE 
FRAMEWORK WATER 

PLAN SHOULD INCLUDE 

RECOMMENDATIONS  ON THE 
GENERAL PLANNING 

DIRECTION THE STATE MIGHT 
OFFER 

RECOMMENDATIONS ON THE 
STRUCTURE AND CONTENT OF 

FUTURE PLANS  

The Plan should express a 
statewide view.  Where are the 
water resources, and where is 
water needed? 
 
The Plan should look at ways to 
address shortages (conservation, 
storage, transbasin diversions) 
 
The Plan should express 
Wyoming’s intent to develop its 
water resources. 
 
The Plan should define the 
questions that must be answered 
for Wyoming to protect, 
conserve, and develop its water 
resources.  
 
There should be a web-based 
GIS and database tool developed 
for future planning and data 
dissemination as part of the 
Framework Plan. 
 
 
 
 
 
 

The State should gather data statewide 
on water availability and use. 
 
Through the planning process, the 
State should identify where stream 
gages are necessary. 
 
The State should evaluate and assess 
its groundwater resources. 
 
The State should continue to better 
define the interconnection between 
surface water and groundwater 
 
 The State should continue developing 
and rehabilitating water infrastructure 
within the state, (municipal and 
agricultural). 
 
The State, through the planning 
process, should identify areas where 
water infrastructure rehabilitation is 
needed. 
 
The State should identify areas where 
conservation helps Wyoming make 
more effective use of its water. 
 
The State should continue and improve 
its statewide planning process. 
 
 

Other agencies such as the Game and 
Fish Department, and the Department 
of Environmental Quality, Water 
Quality Division  (DEQ/WQD) should 
be included in water planning.  Other 
agencies should be involved in 
reviewing the river basin plans to 
allow a broader view. 
 
Future planning efforts should try to 
look at all potential data sources. 
 
Future planning efforts should address 
climate variability and extended 
drought.  Future river basin plans 
should identify sustainable water 
supplies. 
 
There should be a strong outreach and 
education program developed for river 
basin planning. 
 
An outreach program should be 
targeted to improve and continue BAG 
participation. 
 
Future river basin plans should help 
local policy-makers and BAGs set 
goals for water development. 
 
The river basin planning process 
should consider other local planning 
processes such as wellhead protection 
plans, source water protection plans, 
and watershed plans. 
 
Future river basin plans should be 
web-based and present data and maps 
for easy use. 
 
The digital river basin plans should 
incorporate or link to other agencies’ 
databases. 
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3.0 RECOMMENDATIONS FOR FUTURE PLAN  
STRUCTURE AND CONTENT 

 

 

 During the preparation of the Framework Water Plan, the consulting team and state staff noted 
improvements that could be made in preparing future updates to the basin planning and Framework 
products.  This chapter outlines those recommendations.  
 
3.1 STRUCTURE AND GENERAL SCOPE 
 The next round of basin plans and next Framework Plan should have the same organization as the 
2007 Framework Plan, and address the following general scope: 

 
1.0    Introduction - Introduce the purpose and scope of the plan. 
 
2.0 Presentation Tool - Outline the use of the web-based presentation tool. The presentation 

tool should be a Framework product only and not a product of individual basin plans.  The 
basin efforts will simply be providing updated data for the tool database.  Therefore, the 
narrative that is written in the 2007 Framework Plan should be able to be updated and used 
as Chapter 2 of the seven basin plan updates. 

 
3.0 Setting - Summarize the following: 
 

• Current economic and social conditions, including population, employment 
statistics, and other similar data. 

• The institutional constraints on water use (water rights, compacts, permitting, 
etc.). 

• Basic physical information about the basin, including topography, temperature, 
rainfall, etc.  

 
4.0 Resources – Include the following: 
  

• Provide estimate(s) of the hydrologically sustainable water supply in terms of 
surface water and groundwater, with a graphical presentation of where those 
resources are located.  The goal is to characterize the resource without regard to 
how it is currently being used.  However, the estimates must also identify the 
obligations the State has to downstream states. 

• Evaluate the effects of climate change or climate variation on water resources.  
There is evidence that climate variability is more pronounced than what can be 
deduced from a study of climate records.  Evaluate the need to modify hydrologic 
procedures for estimating water supply availability.  If needed, define new 
methods that provide estimates of supplies with a high degree of reliability. 
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5.0 Current Use - Provide estimates of: 
 

• How the water resource presented in Chapter 4 is being depleted. 
o Agriculture. 
o Municipal and Domestic. 
o Industry. 
o Miscellaneous (wildlife, phreatophytes, etc.). 
 

• Evaporation abstractions from the entire water resource.  These should be 
assigned to each water use sector associated with the depletion.  As an example, 
evaporation from a municipal water supply reservoir should be assigned to that 
municipality.  In addition, evaporation from reservoirs constructed in Wyoming 
to provide water supplies for downstream states should be assigned to 
downstream states’ allocations under the respective interstate compact(s) or court 
decree(s). 

• How much is being depleted in acre-feet per month, and total annual depletion 
during wet, normal, and dry years. 

• How much is being diverted in acre-feet per month, and total annual diversions 
during wet, normal, and dry years. 

• The timing of the water depletions and diversions by month during wet, normal, 
and dry years. 

• How water resources are being used in other ways that do not deplete the supply, 
but limit or restrict use by other sectors, including: 

o Recreation. 
o Instream flows. 
o Wetlands. 
 

6.0 Future Needs - What are the projected water needs of the water-depleting sectors and the 
non-depleting sectors? These needs should be defined in terms of amount (volume and/or 
rate as appropriate), timing, location, and quality. 

 
7.0 Availability - Where, when, and in what amounts is there water supply that is in excess of 

that required to meet present uses and legal obligations including existing water rights and 
interstate compacts? 

 
8.0 Opportunities - Where and in what configuration are the opportunities for meeting 

projected needs that meet screening criteria? Apply the “best criteria” from the previous 
seven plans. 

 
9.0 Strategies – Include strategies for how to achieve the goals arrived at during the planning 

process. 
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3.2 PLANNING METHODS 
 As part of this Framework project, the consulting team prepared several technical memoranda 
that presented suggested methods and improvements for the State’s water resources planning program.  
Following is a brief sample of widely ranging ideas. 
 

• Generally, the next round of basin updates should be done using consistent and technically 
sound approaches in all basins to provide comparable and complete information statewide.   

• The tables and figures in Volume I of 
this Framework Plan form an outline 
for the data that should be collected, 
compiled, and presented in the next 
round of basin planning.  Future basin 
plan updates and Framework updates 
should provide information so that 
these tables and figures can be 
completely and easily constructed.  
This work should be closely 
coordinated with the web-based 
presentation tool data requirements, 
which are outlined in a project technical memoranda. 

• Prior to the next round of basin plan updates, the State should use a better economic 
forecasting methodology that takes into account how tourism would impact water needs for 
the future, both directly and indirectly. 

• The State should consider abandoning simple water supply models as they were prepared in 
the last round of basin plans in favor of other models (WIRSOS or STATEMOD) that 
explicitly account for water rights.   

• Future basin and statewide water planning might investigate how water use and water needs 
are changing on a regional scale. The State of Wyoming should have a clear sense of how 
water use sectors are changing in states that share water with Wyoming.   

• Performing basin plan updates to capture recent changes in conditions that are short-term in 
nature is not wise or realistic.  Social, political, and economic conditions are constantly 
influencing water use, needs, and opportunities. Updates should be considered if a reasonable 
argument can be made that the high or low population forecasts do not capture actual 
conditions.  

• The Framework Plan and basin plans were originally conceived as a dynamic process that 
would be updated periodically.  Updating every aspect of a basin plan (with its present 
content) at frequent intervals is not needed or cost-effective.  Typically, only a few items will 
change.  As an example, agricultural water use has changed little since the 1973 Framework 
Plan; however, population/municipal need has changed dramatically. 
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A number of more specific recommendations for improving the planning process and products 
are reported in the form of project technical memoranda.  State agency water planning staff, and other 
interested parties, should consult the following memoranda for more planning suggestions: 

 
o Skeleton Review Material for Framework Water Plan, WWC Engineering, April 

28, 2006. 
o GIS Technical Memorandum, Greenwood Mapping, Inc., April 16, 2007. 
o Vol. II – Future Wyoming Water Planning Technical Memorandum, Hinckley 

Consulting, April 18, 2007. 
o Presentation Tool Technical Memorandum, Greenwood Mapping, Inc., 

November 22, 2006. 
o Recommendations and Ideas for Content and Structure of Future Basin Plans, 

WWC Engineering, April 20, 2007. 
 

3.3 BASIN PLAN ORDER 
 As part of the Framework planning process, the consulting team evaluated the order in which 
future basin plans should be performed.  Appendix C contains information related to this work.  The 
evaluation used a matrix approach that considered five factors, including: 
 

• Completion date of last basin plan.  The older the plan, the more deserving it was of an 
update. 

• Forecasted population increase.  Basins with large projected population increases received 
more consideration. 

• Relative number of identified BAG issues.  Basins with large issues lists received more 
weight. 

• Components of plan that need to be updated or improved.  This factor is needed to address 
deficiencies in the current plans. 

• Relative number of compact issues.  More weight was given to basins that appeared to have 
more critical downstream state compact issues. 

 
 In addition to the forecasted population increase, the evaluation compared the 2000 census 
population and estimated 2005 population for each basin to the projected range of populations reported in 
each plan. This comparison was done graphically, and the results are included in Appendix C.  As the 
graphs in Appendix C show, all of the basin planning efforts have actual population estimates that match 
up reasonably well with projected populations, with perhaps the exception of the Green River Basin. 
 The matrix evaluation combined with an interpretation of the population plots provides a basis for 
recommending the following basin plan ordering for the next planning round: 
 

• Green  
• Powder/Tongue 
• Northeast 
• Wind/Bighorn 
• Salt/Snake 
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• Bear 
• Platte 

 One factor was not considered in the evaluation of future basin plan order: political interest.  
Irrespective of actual planning need, some basins have more active and determined water planning and 
water issues stakeholders.  While this factor is difficult to assign value to, it is very real and should not be 
ignored in determining which basins receive planning support prior to others, if at all.  The success of 
planning and the projects that arise from planning is largely driven by this consideration. 
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4.0 AGENCY PLANNING RECOMMENDATIONS  
 

 

 This chapter presents several specific planning goals, activities, and recommendations that 
several state agencies have committed to performing.  
 
4.1 WATER DEVELOPMENT OFFICE  
 Framework Water Plan 
 The Framework Water Plan serves to revisit the work performed over the past eight years on the 
seven river basin plans for the following major purposes: 
 

 1. Provide a statewide perspective of the status of Wyoming’s water resources. 
  
 2. Define improvements to our planning efforts that can be used as the seven basin plans are 

 updated. 
 
 3. Identify water development opportunities to promote interest from potential project 

 sponsors. 
 
 Storage Projects 
 The Wyoming Water Development Program (the 
Program) must remain committed to the construction of 
reservoirs.  Increased federal requirements have made the 
construction of large dams on mainstem rivers very costly 
and, absent federal reform to these requirements, virtually 
infeasible.  Therefore, the Program should concentrate on 
smaller reservoirs on tributaries or off-channel reservoirs 
where any environmental consequences can be effectively 
mitigated and managed.  In addition, enlargements of 
existing reservoirs should be considered. 
 Reservoir projects are more feasible if the Program 
works with project sponsors who are willing to commit political and financial capital towards the 
construction, operation, and maintenance of the project.  In these situations, the Program should fund the 
permitting and design costs and provide construction funding commensurate with any water supply 
benefits it may retain for environmental purposes or future marketing.  The sponsor should be able to 
retire a portion of the construction costs through a loan from the Program.  The amount of the loan would 
be based on ability to pay for the benefits that the sponsor will realize.  The sponsor should be responsible 
for operation and maintenance of the dam and appurtenances.  The Wyoming Water Development 
Commission (WWDC) and the Legislature’s Select Water Committee may need to revisit existing criteria 
and statutes relating to the appropriate grant/loan mix for sponsors of storage projects.  One of the goals 
of this Framework Plan is to attract project sponsors who may be willing to develop a partnership with the 
Program to pursue a storage project.   
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 In addition, developing partnerships with industries to construct new storage should be pursued.  
The Program’s role in such partnerships would be to assist in the permitting of the project and invest in a 
portion of the storage for purposes of supplemental municipal and irrigation supplies. 
 Much of the permitted capacity in existing reservoirs is eroding due to the accumulation of 
sediment.  Given the value of storage to the state and the fact that many dams fill only in wet years, 
perhaps the State’s one-fill rule should be revisited to allow dam owners to ensure that the total permitted 
capacity is either used or stored. 
 
 New Development Program 
 Wyoming statutes provide guidance regarding the priorities for projects to be funded under the 
New Development Program.  The statutes advise that the New Development Program should emphasize 
the development of unappropriated flow.  The recent increases in demand on the Program and increased 
construction costs have caused the WWDC to begin discussions regarding the prioritization of projects 
when funds are limited.  When funds are limited, projects that address public health and safety issues 
should be a priority.      
 Historically, the Program has promoted the regional approach to solving municipal and domestic 
water supply problems.  This approach serves to reduce costs and promote efficiency and should continue 
in the future. 
 
 Rehabilitation Program 
 Funding for the Rehabilitation Program is also being stressed by increased demands and 
construction costs.  Interest in the Program is evidence that the state’s water infrastructure is aging.  When 
funds are limited, projects that address health and safety issues, as well as projects in immediate need of 
repair and replacement, should be priorities. 
 
 Transbasin Diversion Projects 
 Anytime water planners discuss the long-range future, the issue of transbasin diversions arises.  
Such discussions tend to predispose what the future may bring in terms of the highest and best use of the 
water for the benefit of the State of Wyoming.  We simply do not presently have the foresight to suggest 
that the water may be better utilized in one particular water basin than another.  Some basic tenets need to 
be established to guide such discussions.  First, there should be assurance that the water basin that would 
receive the water has effectively developed and is using the supplies available in-basin before transbasin 
diversions should be considered.  In the event a transbasin diversion project is pursued, any resulting 
impacts to the basin providing the water must be mitigated.     
 
 Drought 
 The prior appropriation doctrine mandated by Wyoming water law serves as a very good tool to 
manage drought as it determines who gets water when the supply is limited.  It is not practical to expect 
the Program or any other state or federal program to hold Wyoming water users harmless from priority 
water rights administration in a drought like we are presently experiencing.  Water users must continue to 
look at their own operations in order to mitigate the impacts of drought.  Some examples: 
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1. Irrigators may want to ensure that their most senior water rights are on their most productive 
lands.  This would assist in achieving the maximum benefits from a limited water supply.  
Moving the senior water rights will require approval of the Wyoming Board of Control, and 
there are some costs associated with the preparation of the necessary petitions.  However, 
these costs may be good investments and should be considered on a case-by-case basis. 

 
2. It is incumbent on municipalities and purveyors of domestic water to ensure that their citizens 

have enough water for the public’s health and safety.  Many Wyoming communities have 
programs that place restrictions on the watering of lawns and gardens during periods of 
limited supplies.  These restrictions serve to reduce the demand on available storage water or 
groundwater supplies.  However, municipalities relying solely on direct flow diversions gain 
little from such water restrictions.  These communities need to pursue supplemental supplies 
or obtain water from senior water rights through temporary use agreements in times of 
drought when their direct flow water rights may be subject to regulation. 

 
3. Most industrial water users have developed water supply portfolios that are capable of 

providing water during drought conditions.  Due to their considerable investment and 
responsibility to ensure delivery of their products, industries make very conservative 
estimates regarding drought in establishing their water supplies.  However, during extreme, 
short-term events, the industries will likely turn to temporary use agreements with water users 
with very senior water rights to meet their needs.    
 

4.2 STATE ENGINEER’S OFFICE 
 

Water management in the West and in Wyoming has seen, and likely will continue to see, 
change.  The water planning process is an important tool in identifying what potential changes the state 
faces and how we can position ourselves to best meet those challenges.  As Wyoming has developed its 
water resources more slowly than some of our neighboring states, we have the opportunity to see how 
those states have responded to increasing demand on their water supplies, and hopefully learn from their 
experiences.  In other areas, such as energy development, Wyoming has creatively responded to the 
increasing demands of water permitting and administration where other models to follow did not exist. 
The extent of impacts from climate change on water management are difficult to gauge at this time, but if 
the current trend of reduced snowpacks, earlier snowmelt, and lower runoff amounts continues, this 
agency must be ready to address the impacts of those changes.  In many ways, the prior appropriation 
system is well positioned to handle these changes.   

The water planning process documents Wyoming’s intent to put to use the allocations that have 
been made to the state through interstate compacts and decrees.  Wyoming relies on this water to meet 
Wyoming’s future needs, irrespective of downstream states’ earlier development and continuing increases 
in water demands.    While those states continue to put water to use, the river basin compacts and decrees 
provide certainty that water will be available for Wyoming citizens to meet our future water development 
needs. 

The following comments regarding the importance of water planning on future water use in 
Wyoming are structured to correspond with the water management roles of each division of the State 
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Engineer’s Office (SEO):  surface water, groundwater, Board of Control/field administration, and 
interstate streams. 

 
Surface Water 
Wyoming’s earliest pioneers recognized the importance of a dependable water supply as they 

settled the state.  The vast majority of early priority water rights in Wyoming are direct flow surface water 
rights for irrigation.  The property right that is conferred with an adjudicated water right makes these early 
water rights a very valuable commodity.  As the state’s economy diversifies over the planning horizon of 
this study, it is likely the municipalities and industries that require a consistent, dependable water supply 
will look to these senior agricultural water rights for transfer.  While permanent transfers are possible 
under existing water law, and qualifying temporary changes of use are allowed for up to two years, more 
flexibility in the ability to transfer water rights on a temporary basis may be sought by water users.  
Concepts such as rotational land fallowing and dry year leasing have been used in other states to keep 
agricultural water rights tied to the land but give the water right holder the flexibility to make contractual 
arrangements with others in need of a dependable water supply during times of drought.  These 
arrangements keep the land in the agricultural land base, which is good for county governments and local 
economies.  It also provides water to those entities in need of water only in the years when their other 
water supplies are insufficient without permanently severing the water rights from the land.  It is 
conceivable that these types of arrangements will be explored in Wyoming over the next few decades, 
especially in water-short areas such as the North Platte River Basin.   

Water conservation is often touted as an easy approach to stretch water supplies.  Conservation of 
water cannot be forced, however, and creating financial or other incentives to encourage reduced water 
consumption is typically required.  Water conservation activities can also be complementary in addressing 
concerns with aging infrastructure.  Wyoming irrigation districts which have storage or delivery contracts 
with the U.S. Bureau of Reclamation (USBR) are all required to have water conservation plans in place.  
Over a hundred years of use has taken its toll; physical wear and time have deteriorated many of 
Wyoming’s major water storage and delivery projects, leading to reduced water delivery efficiencies.  
Further, as federal dollars continue to dwindle, funding to replace or repair these projects will likely come 
from a combination of sources, not just the federal government.  Future water plans should address the 
physical condition and continued functionality of aging water projects in each of the basins and estimate 
the rehabilitation needs and costs.  With this information, funding packages can be investigated, whether 
the funding is from federal, state, or private sources.    

Wyoming enacted its instream flow law in 1986.  The law requires that this type of water right 
application be filed by the WWDC, and to date, 100 of these types of applications have been filed.  The 
law does not allow for a private water right holder to retain its water right and change the existing use to 
instream flow.  The law currently requires that the right be turned over to the State if the use is for 
instream flow.  The trend of Wyoming agricultural land being purchased by out-of-state owners is likely 
to continue.  Some of these landowners are interested in the fishery and environmental attributes of 
surface water resources on their properties.  The ability to have more flexibility in the use of their surface 
water rights will likely be desired, and it is possible that changes to the instream flow statute and 
temporary change statutes could occur to accommodate these needs.  Since 2002, at least 12 bills 
addressing the concepts of temporary in-channel uses or other flexibilities in our temporary use law have 
been introduced in the Wyoming Legislature, but none have passed.  Basin plans have recognized the 
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value of water for these purposes, and future plans can provide a forum for the public to provide input on 
whether increased flexibility is desired by water right holders for these uses of water.  

 
Transbasin Diversions 
The movement of water from areas of relative surplus to areas of need is woven through the water 

development history of the West, including Wyoming.  It is an issue that can pit users in adjacent river 
basins against one another in a provincial manner, or it can be a positive solution for the basin in need 
while providing additional development in the basin of surplus via mitigation, all in the effort to better the 
lot of the state as a whole.  Transbasin movement of water is expensive, time-consuming, and fraught 
with political and social debates. 

However, it should never be taken out of the portfolio of options for water managers, and the 
state itself, when it comes to solving water shortage problems.  Wyoming will continue to see pressures 
regarding transboundary movement of water and needs to respond to those pressures with creativity and 
realism.  As we move forward in time, with finite water resources and growing demands in parts of our 
own state where the water supplies are fully appropriated, it is a water management alternative that will 
be pursued more and more.  Future water plans need to address the topic of transbasin diversions and the 
ability of this type of project to meet water shortages elsewhere in the state. 

 
Groundwater 

 Coal bed methane (CBM) development in the state has greatly increased the workload of the 
Groundwater Division of the SEO.  The extraction of CBM in other parts of the state is likely to expand 
over the next few years.   

During times of drought, groundwater resources are often developed to supplement dwindling 
surface supplies.  As more groundwater development occurs in the state, more calls for interference 
investigations are likely to be received.  Determining the impact of development of groundwater 
resources on surface water supplies or other groundwater uses can be difficult and time-consuming.   

The first river basin plans were generally cursory in their groundwater evaluations.  This has been 
recognized in the Green River Basin, and plans are under way to inventory the groundwater information 
for that basin.  As groundwater work is completed, the water planning process should bear in mind the 
regulatory impacts such development will have.  Accordingly, the basin plan should  gather data helpful 
to the regulatory functions of the SEO (such as for evaluating interference claims) as well as for 
improving specific knowledge of the state’s groundwater resources.  
 Technology now exists for drilling and developing very deep groundwater wells, but energy costs 
to produce these water supplies may be cost prohibitive depending upon the need for and use of the water.  
Some western states are investigating the use of the treatment of shallower, brackish groundwater 
supplies to determine if treatment costs could be less than the pumping costs of bringing higher quality, 
but deeper, water to the surface for use. The applicability of substituting treated water supplies in 
Wyoming is not known at this time, but those involved with river basin plan updates should remain 
cognizant of this work, and its applicability in Wyoming could be investigated further as part of future 
water plans. 
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Board of Control/Field Administration 
The Board of Control (BOC) is charged with adjudicating water rights in the state, as well as the 

review and granting of other changes to adjudicated water rights.  The BOC consists of the four Water 
Division Superintendents and the State Engineer.  Whereas some surrounding states utilize a court system 
for these activities, Wyoming’s system provides for those with the most water knowledge and background 
to make these decisions.  In Wyoming, an individual water right is typically reviewed only when some 
type of change is being contemplated for that right, or when a field observation necessitates a change.  As 
a result, many of the permits of record in this office were originally issued years ago, many prior to 1900, 
and have not been reviewed or updated since that time.  For this reason, there are many paper water rights 
that may not have been exercised for many years, if ever.  As we look towards ways to become more 
efficient in our water rights recording and administration, information from future water plans describing 
water use under valid permits and adjudicated water rights will be very useful in protecting those uses, 
especially against downstream claims.      

One difficulty encountered during the first round of river basin plans was accurately estimating 
the amount of water consumptively used by irrigation relative to the amount of water diverted.  The 
difficulty stems from not having sufficient data for diversions, water use, and return flow calculations, 
which in themselves are cumbersome and highly data-intensive.  As technology becomes more 
sophisticated, the use of remote sensing products to assess water use will become more common, and the 
use of remotely gathered data would greatly improve the accuracy of consumptive use estimates at a 
significant cost savings. 

Similarly, the SEO’s internal database of water rights is being updated and will be much more 
accurate in the future.  Other western states’ planning programs compare their water rights database 
information with actual water use. Wyoming will likely not take this step in the next round of basin plans, 
but Wyoming should not discount its eventual use and utility.  Our ability to better understand all water 
rights and uses in all basins will be the best way for Wyoming to protect our allocated water.     

With recent drought conditions increasing the workload of our water regulation field staff, 
technology for more accurate streamflow and diversion amounts will be critical in stretching those field 
resources.  New methods of water measurement are being developed that decrease the time required at 
each measurement site.  The SEO is also investing in additional real-time gaging capabilities such that 
water availability numbers can be pulled from the computer at the start of the day without a long drive to 
visit the gage site.  As future water plans are developed, the opportunity exists to assess to what extent 
crucial water administration information is being obtained in timely and cost-effective ways.  The 
“external review” associated with this aspect of water planning provides many opportunities to evaluate 
the sufficiency of the current gaging station network and make recommendations for improvement. 

 
Interstate Streams 

 Products and summaries from the basin water plans and Framework document are immensely 
valuable to help document Wyoming’s water use and compliance with interstate compacts and decrees.  
Likewise, other products developed for compact compliance are of value to the water planning process.  
An example is SEO’s efforts to estimate consumptive uses in the Green River Basin.  Information 
gathered by the SEO for this program will fit well in the next update of the Green River Basin Plan.  One 
outcome of the settlement with Nebraska resulting in the North Platte River Modified Decree was the 
imposition of significant additional reporting requirements on Wyoming’s use of water.  It is foreseeable 
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that more basin agreements in the West will require detailed evidence of water use by their member 
states.   
 Water requirements for environmental restoration and endangered species recovery are placing 
additional demands on already thin water supplies.  Wyoming currently participates in three basin-scale 
recovery programs, the Upper Colorado Endangered Fish Recovery Program, the Platte River Recovery 
Implementation Program, and the Missouri River Recovery Implementation Program.  An important 
objective of each of these programs is to provide Endangered Species Act (ESA) compliance for the 
continued operation of existing water storage, diversion, and use projects and facilities.  Maintaining the 
ability to develop future water supplies and still meet ESA obligations is an important goal of Wyoming’s 
participation in these programs.  This assurance is also of value to the Water Planning program providing 
a better estimate of the amounts of water available for future use with some certainty that ESA 
requirements are met.  
 As water use has increased across the western United States, it has become imperative that 
existing water supplies be stretched as much as possible.  For example, the states of the Colorado River 
Basin are jointly exploring the feasibility of augmenting supplies through such means as weather 
modification, water conservation, water reuse, and desalination.  In future Wyoming water planning 
efforts, water reuse and augmentation should be investigated to determine the types and locations most 
appropriate and practical for a particular basin.   
 
 Conclusion 
 Irrigated agricultural land continues to be the largest consumptive use of water in Wyoming.  It is 
unlikely that this will change dramatically over the next 30 years, but mechanisms to increase the 
flexibility of how those water rights may be utilized by the individual water rights holder will likely be 
examined and perhaps expanded.  Wyoming will continue to develop its water supplies more slowly than 
our downstream neighbors, but documenting our water use and estimating future water demands in each 
river basin are both critical and fundamental to Wyoming being able to maintain our ability to develop 
our remaining water allocations into the future.   
 
4.3 WYOMING GAME AND FISH DEPARTMENT 

Following is a summary of the recommendations made by the WGFD regarding future planning. 
 
• Incorporate resource data from agencies into 

a spatial database system to facilitate 
dynamic water planning and decision 
support.  Link to agency databases for 
access to current information. 

• Incorporate aquatic and terrestrial wildlife 
resource data and habitat priorities from the 
WGFD.  

• Include provisions for state agency 
participation.  Define clear and consistent 
roles and procedures for agency 
involvement up front.   
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• Recognize that while water development and use provide benefits for people, there are 
environmental tradeoffs relative to the health of natural aquatic ecosystems and their 
associated benefits.   
o Develop approaches to incorporate aquatic system values into water planning.   
o Avoid major adverse impacts, minimize other impacts, and restore functions of 

previously impaired systems. 
• Recognize changing demographics in the areas of societal values and future needs. 
• Recognize the growing importance of nonconsumptive values. 
• Facilitate equal participation opportunity for all interests.  Avoid exclusionary processes and 

environments. 
• Recognize and promote appropriate water conservation. 
• Consider effects of climate change in water planning. 

 
4.4 BASIN ADVISORY GROUPS  
 Bear River Basin 

• Participation in the Bear River Regional Water Quality Task Force should be continued to 
protect Wyoming’s water resources. 

• Planning for future growth should be encouraged to properly manage and allocate 
Wyoming’s water resources.  

• Methods to meet agricultural water needs should be evaluated. 
• Strategies to meet the increasing municipal and domestic water demands should be evaluated. 
• Groundwater resources of the Bear River Basin should be described and evaluated. 

 
 Green River Basin 

• Water storage opportunities should be identified and pursued to improve the reliability of the 
irrigation water supply on the tributaries of the Upper Green River Basin. 

• Accurate data on water supply and use in the Green River Basin should be obtained. 
• Salt loading to the Green River and its tributaries should continue to be reduced. 
• Planning for future growth should be encouraged to properly manage and allocate 

Wyoming’s water resources.  
• Plans for future industrial and municipal water needs within the basin should be developed. 
• Groundwater resources of the Green River Basin should be described and evaluated. 

 
 Northeast River Basin 

• Proper land management and use should be promoted to protect and preserve water quality. 
• Careful control and management of coal bed methane (CBM) discharge water should be 

encouraged to reduce the impacts to land and water. 
• Groundwater resources of the Northeast Basin should be described and evaluated.   
• Ways for municipalities to meet their future water demands should be evaluated. 
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Platte River Basin 
• Water supplies to meet future needs within the 

basin should be identified. 
• Water resources of the Platte River Basin should 

be managed to maximize Wyoming’s use of its 
share of the river. 

• Groundwater resources of the basin should be 
described and evaluated. 

• Groundwater usage in the basin should be 
managed to prevent aquifer mining. 

• Non-tributary groundwater development in the 
basin should be supported. 

• Proper land management and use should be 
promoted to protect water quality.   

• Regional water systems should be supported. 
• Water storage capacity in the basin should be 

increased, including completion of the 
Pathfinder Modification Project 

  
 Powder/Tongue River Basin 

• Groundwater resources of the Powder/Tongue River Basin should be described and 
evaluated. 

• Groundwater recharge areas should be identified and protected to preserve existing 
groundwater quality. 

• Groundwater quality data collection should be improved to monitor impacts. 
• Careful control of CBM discharge water should be encouraged to reduce the impacts to land 

and water resources. 
• Existing water supply infrastructure should be maintained and improved to allow local water 

systems to meet the demands of population growth. 
• Municipalities should be assisted in development of appropriate water supplies to meet 

existing and future demands. 
• Proper land management and use should be promoted to protect water quality. 

 
 Snake/Salt River Basin 

• Existing water supply infrastructure should be maintained and improved to allow local water 
systems to meet the demands of population growth. 

• Projections of future water needs should be made to ensure that sufficient water is available 
to meet the anticipated demands. 

• Regional water systems should be promoted. 
• Groundwater resources of the basin should be described and evaluated. 
• Groundwater quality should be monitored to ensure that there is no degradation. 
• Proper land management and use should be promoted to protect water quality. 
• Water conservation should be promoted within the basin. 
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 Wind/Bighorn River Basin 
• Projections of future agricultural and municipal water system needs should be made and 

compared to current and future water availability. 
• Groundwater resources of the basin should be described and evaluated. 
• Current groundwater supplies should be studied to determine safe yield and to prevent 

groundwater mining. 
• Existing agricultural and municipal water supply infrastructure should be maintained. 
• Potential for water conservation in agricultural and municipal water uses should be evaluated. 

 
 Statewide Recommendations Developed through the Planning Process 

• Municipal and agricultural water infrastructure deferred maintenance needs should be 
quantified. 

• Long-term climate variability should be considered in river basin planning. 
• Watershed planning should be used as a tool in water resource planning and project 

development. 
• Rehabilitation and improvement of municipal and agricultural water supply infrastructure 

should be a priority for assistance. 
• Regionalization of municipal and domestic water supplies should be supported to best 

manage water resources and protect water supplies. 
• The river basin planning process should be continued to assist in development, protection, 

and conservation of Wyoming’s water resources. 
• The process of describing and evaluating the groundwater resources of the state should be 

initiated. 
• Collection of surface water data regarding flows and uses should be encouraged to allow 

accurate modeling of the river basins. 
• Potential new stream gage locations should be identified though the state water planning 

process. 
• Interconnection between surface water and groundwater should be better defined in the 

various river basins. 
• Areas where conservation would help Wyoming make more effective use of its water should 

be identified. 
• Irrigation districts and municipalities should be encouraged to inventory and improve their 

infrastructure and to conduct master planning. 
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5.0 SUMMARY OF ISSUES AND RECOMMENDATIONS FOR 
FUTURE RIVER BASIN PLANNING 

 

 

River basin planning is an important function of the Wyoming Water Development Commission 
(WWDC) and the State.  The purpose of the river basin plans is to define what the state’s water resources 
are, how they are being used, and where water is available for development.  The plans also project water 
demands in the future by evaluating population and economic growth.  The planning process is designed 
to be dynamic, allowing updates, changes, and adjustments to be made through time. This continuing 
planning process implies an evolution and refinement of the plans and process.  Preparation of this 
Framework Water Plan, Volume II has allowed a review of the initial plans and the planning process.  
From the information gathered for this volume, through discussions and inquiries, the following issues 
and recommendations have been developed.  These issues and recommendations will help guide the first 
generation of plan updates and the continuing planning process.   
 The outreach plans developed during the original river basin planning process should be 
continued and improved.  The plans should address how best to provide information to the public and 
how to involve the public in the planning process.  The outreach plans should review the Basin Advisory 
Group (BAG) process.  The review should strive to adopt new ideas for maintaining the BAGs diversity, 
viability and effectiveness. 
 River basin planning data and information should be presented, as much as possible, in electronic 
formats.  Plans, studies, and data should be presented through an Internet-based system that allows ease of 
access and the ability to link to related sites and data sets.  This might include an internet based 
Geographic Information System (GIS)/database tool for data and information dissemination. 
 As part of river basin planning, coordination with local, state, and federal agencies should be 
promoted, and agency involvement with BAGs should be encouraged.  River basin plans should 
incorporate data from a variety of agencies.  These data should be integrated into the plans’ digital 
products through the use of links to other agency databases.  Where appropriate these data should be 
incorporated directly into the plans. 
 River basin planning should consider transitioning from spreadsheet water supply models to more 
sophisticated models that allow for more accurate consideration of water availability, uses, storage, and 
conservation.  Many river basin scale models require large data sets to accurately predict water supplies.  
River basin planning will need to consider how best to collect and incorporate such data to allow more 
accurate identification of where and in what quantity water is available for use. 
 River basin planning efforts should incorporate a longer water supply period of record in all 
modeling efforts to capture long drought periods and climate variability.  River basin plans should use 
these data to more accurately project water availability, uses, and needs.  Additionally, the plans should 
estimate the water available for development under the various compacts and decrees for wet, dry, and 
average hydrologic conditions.  These efforts should be completed regardless of the model type selected.  
Data collection will be needed to support the modeling effort to allow model accuracy. 
 Future river basin planning efforts and plan updates should focus on problems within the first 
plans or areas of substantial change within the basin, and not simply repeat the entire planning process.  
Updating every aspect of a basin plan at frequent intervals is not needed or cost-effective.  Also 
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performing basin plan updates to capture changes in conditions that will be short-term in nature is not 
wise or efficient. 
 The first round of river basin plan updates should focus on defining and evaluating groundwater 
resources within basins.  Areas of groundwater and surface water interaction should be defined if 
possible.  Updates should describe the system improvement and maintenance needs of agriculture and 
municipalities within the basins.  This could be completed by evaluating current Water Development 
Office planning studies and projects.  Plan updates should help develop better socioeconomic forecasting 
methodologies to account for tourism, recreation, and other nonconsumptive water values and needs.  
Data developed through updates should be incorporated into a web-based tool developed through the 
Framework water planning process.    
 

 

5.1 Basin Based Recommendations 
 Based on our review and understanding of the basin Issues Lists the following general 
recommendations are offered for basin and statewide planning:  
 

Northeast River Basins  
• Promote proper land management and use to protect and preserve water quality. 
• Encourage careful control and management of coal bed natural gas (CBNG) discharge water to 

reduce the impacts to land and water. 
• Evaluate and describe groundwater resources of the northeast basins. 
• Evaluate ways for municipalities to meet their future water demands. 
 

Bear River Basin  
• Continue participation in Bear River Regional Water Quality Task Force to protect Wyoming’s 

Water Resources. 
• Assist in planning for future growth to properly manage and allocate Wyoming’s water resources.  
• Continue to work on ways to meet agricultural water needs. 
• Evaluate ways to meet the increasing municipal and domestic water demands. 
• Evaluate and describe groundwater resources of the Bear River Basin. 

 
Green River Basin   
• Identify and pursue water storage opportunities to improve the reliability of the irrigation water 

supply on the tributaries of the Upper Green River Basin. 
• Obtain accurate data on the water supply and use in the Green River Basin 
• Continue to reduce salt loading to the Green River and its tributaries 
• Assist in planning for future growth to properly manage and allocate Wyoming’s water resources. 
• Plan for future industrial and municipal water needs within the basin. 
• Evaluate and describe the groundwater resources of the Green River Basin. 

 
Powder/Tongue River Basins  
• Evaluate and describe groundwater resources of the Powder/ Tongue River Basins. 
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• Identify and protect groundwater recharge areas to preserve existing groundwater quality. 
• Improve groundwater quality data collection to monitor impacts. 
• Encourage careful control of CBNG discharge water to reduce the impacts to land and water 

resources. 
• Maintain and improve existing water supply infrastructure to allow local water systems to meet 

the demands of population growth. 
• Help municipalities to develop appropriate water supplies to meet existing and future demands. 
• Promote proper land management and use to protect water quality. 

 
Snake/Salt River Basins  
• Maintain and improve existing water supply infrastructure to allow local water systems to meet 

the demands of population growth. 
• Project future water needs to ensure sufficient water is available to meet the anticipated demands. 
• Promote Regional water systems. 
• Evaluate and describe groundwater resources of the basins. 
• Monitor groundwater quality to ensure that there is no degradation. 
• Promote proper land management and use to protect water quality. 
• Work to promote water conservation within the basins. 
• Continue to support Irrigated Agriculture in the Snake / Salt Basin 

 
Wind/Bighorn River Basins 
• Project future agricultural and municipal water system needs and compare to current and future 

water availability. 
• Evaluate and describe groundwater resources of the basins. 
• Study current groundwater supplies to determine safe yield and prevent groundwater mining 
• Maintain existing agricultural and municipal water supply infrastructure. 
• Evaluate the potential for conservation in agricultural and municipal water uses. 

 
Platte River Basin 
• Identify water supplies to meet future needs within the basin. 
• Manage the water resources of the Platte River Basin to maximize Wyoming’s use of its share of 

the river. 
• Evaluate and describe groundwater resources of the basin. 
• Manage groundwater usage to prevent aquifer mining. 
• Support non-tributary groundwater development in the basin. 
• Promote proper land management and use to protect water quality. 
• Promote Regional Water Systems. 
• Increase water storage capacity in the basin with the completion of the Pathfinder Modification 

Project 
 

State Wide Recommendations 
• Quantify municipal and agricultural water infrastructure deferred maintenance needs. 
• Consider long-term climate variability in river basin planning. 
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• Use watershed planning as a tool in water resource planning and project development. 
• Assist with rehabilitation and improvement of municipal and agricultural water supply 

infrastructure. 
• Support regionalization of municipal and domestic water supplies to best manage water resources 

and protect water supplies. 
• Continue the river basin planning process to assist in development, protection and conservation of 

Wyoming’s water resources. 
• Initiate the process of describing and evaluating the groundwater resources of the state. 
• Encourage collection of surface water data regarding flows and uses to allow accurate modeling 

of the river basins. 
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Basin Planning Process 
 
Wyoming is undertaking pro-active statewide basin planning activities to represent changing 
conditions since the planning efforts in the late 1960s and early 1970's resulted in the publication 
of the Wyoming Framework Water Plan. The Framework Water Plan consisted of summaries of 
current water conditions and planning projections for six of the seven major river basins in 
Wyoming; the Bear River basin was not included in the Framework Plan.  Due to technology 
constraints in the early 1970's, the data, mapping, and analyses tools used in developing the 
Framework Plan could not be easily updated to reflect changing conditions or new data.  
 
The 1996 legislature directed the Wyoming Water Development Commission (WWDC) and the 
State Engineer's Office (SEO) to prepare a recommendation for updating the 1973 Framework 
Water Plan.  The recommendation concluded that the planning process should accomplish the 
following three main objectives: 
 
1. Develop basin plans with the participation of local interest groups. 

2. Provide decision makers with current, defensible data to allow them to manage water 
resources for the benefit of all the state's citizens.  Provide access to the progress, data, and 
results of the basin plans in a variety of formats for use by state agencies and Wyoming 
citizens, including access via the Internet. 

3. Develop basin plans, using contemporary water resources data and tools, that quantify 
existing surface and ground water uses and identify potential future uses. 

This Bear River Basin Water Plan Report, summarized in this document, is one of the results of 
the application of these objectives to the Bear River Basin.  The Bear River Basin Water Plan 
and supporting documents, data, and models are available from the Wyoming State Water Plan 
Web Site (http://waterplan.state.wy.us/), or directly from the WWDC.   

Background 
 
The Bear River headwaters are in the Uinta Mountains in Utah.  The Bear River enters Wyoming 
flowing north through Evanston and into Woodruff Narrows Reservoir.  Just downstream of 
Woodruff Narrows it flows into Utah and then re-enters Wyoming south of Cokeville. The flow 
is increased greatly by the Smith’s Fork River before it enters Idaho, flowing west near the town 
of Border.  As shown in Figure 1, the Bear River then heads north through Idaho, loops back 
south, re-enters Utah, and discharges into the Great Salt Lake.  The flow in the Bear River is 
allocated between Wyoming, Utah, and Idaho based on diversions and storage defined in the 
Bear River Compact.  Agriculture accounts for the largest water use in the Wyoming portion of 
the basin.  Surface and ground water are used to irrigate over 60,000 acres of crop land.   
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Figure 1  
Bear River Basin 
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The Bear River Compact divides the Bear River Basin into three main divisions.  Two of these 
divisions are partially within Wyoming.  The Upper Division includes portions of Wyoming and 
Utah that are upstream of Pixley Dam, located in Wyoming south of the town of Cokeville.  The 
Central Division includes portions of Wyoming and Idaho between Pixley Dam and Stewart 
Dam in Idaho.  Much of the information provided in this document is organized by these 
divisions. 
 

Approach 
 
The Bear River Basin planning effort met the following four major objectives, which are each 
summarized in separate subsequent sections: 

The Basin Water Use Profile task determined and quantified the current surface and 
ground water uses within the basin (Section 3).  

The Basin Water Quality Profile task determined  the current surface and ground water 
quality within the basin (Section 4).  

The Available Water Determination task identified surface and ground water available 
for future basin water development (Section 5). 

The Demand Projections and Future Water Use Opportunities task identified likely 
uses, quantities, and opportunities to meet future water demands in the basin. (Section 6) 

Results 

Basin Water Use Profile 
 
The total basin water consumed in Wyoming due to human influence include the following 
categories: 
 

Agriculture.  Agricultural use includes both surface water diverted or ground water 
pumped for use in irrigating crops, and water used by cattle and sheep.  There are 40,400 
and 23,500 irrigated acres in the Upper and Central Divisions of Wyoming respectively.  
In the Upper Division, approximately 99 percent of the irrigated acreage is meadow 
grass.  Only about 1 percent is planted in alfalfa.  In the Central Division, about 86 
percent is meadow grass, with the remaining planted in alfalfa and small grains.   

• 

Municipal and Domestic.  Municipal and domestic use includes surface water diverted or 
ground water pumped for distribution by the City of Evanston and the Town of 
Cokeville.  In addition, it includes domestic ground water use by individual households 
not connected to public water systems. 

• 

Industrial.  Industrial use includes commercial or industrial water use by entities not 
connected to public water systems. 

• 
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Environmental.  Environmental use includes water used to create and maintain wetlands 
and wildlife habitat, water used to maintain minimum fishery pools in reservoirs, and 
water designated to maintain minimum flows for fisheries in streams. 

• 

Recreational.  Recreational use includes water used to maintain minimum recreation 
pools in reservoirs and water designated to maintain minimum flows in streams for 
boating or aesthetic purposes. 

• 

Reservoir Evaporation.  Reservoir evaporation is a water “loss” that would not occur in 
the absence of reservoirs, therefore is considered a consumptive use of water due to the 
influence of humans. 

• 

 
The current total basin consumptive use in Wyoming is approximately 102,000 acre-feet per 
year.  Figure 1 shows the total basin consumptive use by type.  It should be noted that although 
water is diverted to Cokeville Meadows National Wildlife Refuge  (environmental use), it is used 
to irrigate crops historically grown in the area.  Therefore, that consumptive use is included in 
the agricultural category.  Water is used for recreational purposes in the basin both to maintain 
minimum reservoir pools and to maintain minimum streamflows. However, this use is non-
consumptive. 
 

 
Figure 1

Annual Basin Consumptive Use by 

Agricultural Use 
94,583 acre-feet 

Municipal and Domestic Use 
1,540 acre-feet 

Industrial Use 
400 acre-feet Reservoir 

Evaporation
5,280 acre-feet

Environmental Use 
negligible 

Recreational Use 
negligible 

(5.2%)

(1.5%) 

(92.9%)

(0.4%) 
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Figure 2 shows the average annual basin consumptive use by supply source. 
 
 

Figure 2
Annual Basin Consumptive Use by 

Surface Water
99,273 acre-feet

Ground Water
2,530 acre-feet

 Basin Water Quality Profile 
 
Surface Water 
 
Total Dissolved Solids (TDS) is a measure of the total amount of dissolved salts in water.  
Although TDS does not provide the entire picture on water quality, it is easily measured and is, 
therefore, frequently used as an indicator of overall water quality. The following summarizes the 
surface water quality analysis for the Bear River Basin: 
 

The primary use of water in this basin is for agricultural purposes, and when the data 
available for Total Dissolved Solids (TDS) and other parameters are compared to 
standards set for agricultural use, concentrations are consistently below the water quality 
limits.   

• 

• 

• 

• 

With the exception of Twin Creek, all the gages have TDS concentrations consistently 
below the TDS standards set for drinking water limits.  
Concentrations of TDS vary with flow.  During low flow seasons, such as late summer 
months and non-irrigation seasons, the concentration of TDS increases, likely because a 
larger percent of the flow is agricultural and municipal return flows.  During high flow 
seasons, such as late spring and early summer months, TDS concentrations decrease.   
Throughout the study period for the USGS water quality gages, no significant increase 
has been seen in TDS concentrations.   
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Ground Water 
 
Unlike continuous surface water quality gages, ground water quality measurements in the Bear 
River Basin have generally not been taken at the same location over time.  Therefore, it is 
difficult to make assessments regarding trends in ground water quality.  However, general 
conclusions can be made regarding the ground water quality of the aquifer that is tributary to the 
Bear River as follows: 
 

Ground water quality is generally good, but may exceed domestic standards in the area of 
the basin around Twin Creek 

• 

• 
• 

Ground water quality usually meets agricultural and livestock standards  
Ground water quality is generally better in the southern (upstream) portion of the basin 

Available Water Determination 
 
Surface Water 
 
Surface water availability varies with hydrology and location in the basin. Spreadsheet Models 
were developed to represent historic dry, normal, and wet year hydrology in the basin.  Current 
water use and Bear River Compact limitations were superimposed on the hydrology to estimate 
surface water availability in the basin.  Figure 3 shows the total available monthly flow in the 
Upper Division for dry, normal, and wet hydrologic years.   

Figure 3
Upper Division Available Monthly Streamflow during Dry, Normal, and 

Wet Hydrologic Years
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The following summarizes the Upper Division available flows: 
 

During a dry year, water for diversion and future permanent use in the Upper Division is 
available only during the non-irrigation season. This total amount is approximately 
27,000 acre-feet per year.   

• 

• 

• 

• 

• 

Approximately 142,000 acre-feet per year of water is available during normal hydrologic 
conditions.  About 60 percent of this flow is available during the high runoff months of 
May and June. 
Approximately 325,000 acre-feet per year of water is available during a wet hydrologic 
year, with over 60 percent of the flow available during May and June. 
For all three hydrologic conditions, the available flows during the non-irrigation season 
are limited to the Bear River mainstem between the confluence with Sulphur Creek and 
Pixley Dam (includes portions of Utah).   
For all three hydrologic conditions, the available flows during the irrigation season are 
limited to the Bear River mainstem between Evanston and Woodruff Narrows Reservoir. 

 
Figure 4 shows the total available monthly flow in the Central Division for dry, normal, and wet 
hydrologic years. 
 

Figure 4
Central Division Available Monthly Streamflow during Dry, Normal, 

and Wet Hydrologic Years
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The following summarizes the Central Division available flows: 
 

During a dry year, there is no additional water available for development in the Central 
Division. 

• 

• 

• 

• 

Approximately 190,000 acre-feet per year of water is available during normal hydrologic 
conditions.  This water is only available from March through July, with the majority 
available during the high run-off months of May and June.  Much of this flow originates 
from "spills" over Pixley Dam, and may not be available if future Upper Division 
allocations under the compact are completely consumed.  
Approximately 500,000 acre-feet per year of water is available during a wet hydrologic 
year, with over 60 percent of the flow available during May and June.  Again, much of 
this flow originates from "spills" over Pixley Dam, and may not be available if future 
Upper Division allocations under the compact are completely consumed. 
For normal and wet hydrologic conditions, there is available flow during the non-
irrigation season on both Smith’s Fork and the Bear River mainstem. 

 
Ground Water 
 
Current ground water withdrawal estimates indicate that, on average, less than 3,000 acre-feet 
per year of ground water is currently used in the Bear River Basin.  The majority of this use is 
from the Alluvial Aquifer, defined as the aquifer within the Bear River alluvium.  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 to be similar to river 
withdrawals.   
 
It is estimated that additional development of up to 14,000 acre-feet per year in the Bedrock 
Aquifers, defined as aquifers outside the Bear River alluvium, 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. 
 

Demand Projections 
 
Demand projections were developed for two scenarios using an economic based approach.  The 
planning horizon was 30 years, therefore growth was estimated through the year 2030.  The High 
Case Scenario incorporates the most growth in key economic sectors that is reasonably likely to 
occur over the forecast horizon.  This scenario incorporates the aggressive assumption that each 
of the key sectors will achieve its highest likely growth at the same time, providing an upper 
bound for water planning purposes.  The Low Case Scenario incorporates the lowest growth 
reasonably likely to occur in key economic sectors.  This provides the lower bound for planning 
purposes.   
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High Case Scenario 

 
Total basin water diversion requirements are projected to increase by about seven percent from 
year 2000 to year 2030 under the High Case Scenario.  Under normal hydrologic conditions, this 
amounts to about 21,400 acre-feet; under dry hydrologic year conditions the increase would be 
about 29,000 acre-feet.  The following summarizes uses for the High Case Scenario: 
 

Total agricultural water demand grows slightly over the planning period, whether 
measured in terms of diversions or consumptive use.  Despite a lack of growth in the 
sector, agriculture continues to comprise the vast majority of total water demand under 
the High Case Scenario; agriculture is responsible for 97 percent of total water diverted 
and 94 percent of total consumptive use in the year 2030.   

• 

• 

• 

• 

• 

• 

 
Municipal water demand almost doubles over the 30-year planning period, however, it 
remains a relatively small sector, accounting for only 2.6 percent of total water 
diversions, and 4.8 percent of total consumptive use within the Basin.   

 
Water demand is projected to more than double in all municipal sectors in Evanston, 
however, water demand in Cokeville remains almost constant over the planning period.  
This is because the projected population growth of Cokeville is offset by the assumption 
that per capita water demand will decline sharply due to the implementation of usage 
based water rates in the town during the planning period. 

 
Rural domestic water demand is projected to almost double over the next 30 years, due in 
large part to the projected population growth around the Evanston area.   

 
Water demand within the industrial sector is not projected to change substantially over 
the projection period.  

 
Changes in overall water demand over the 30-year planning period are relatively small 
because of the continued domination of the agricultural sector.  
 

 
Low Case Scenario 
 
Total water diversion requirements under the low economic forecasting scenario are projected to 
be slightly lower in 2030 than they were in 2000.   The following summarizes uses for the Low 
Case Scenario: 
 

Total water demand in the agricultural sector declines over the projection period by about 
6 percent.  The decline in livestock water demand directly reflects the impacts of a 
change in BLM grazing policy and the implementation of the Cokeville Meadows 
Wildlife Refuge. 

• 
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The environmental sector line item included in the low scenario specifically refers to the 
wetland water requirements within the Cokeville Meadows Wildlife Refuge.  If the 
refuge is fully implemented, water impoundments will likely be made in order to 
augment existing waterfowl habitat area.  

• 

• 

• 

• 

 
In the municipal sector, the modest decline in both diversions and consumptive use is the 
direct result of two factors: constant population levels and the anticipated implementation 
of a usage based water rates system in Cokeville.  

 
The most significant change under the low scenario was the complete elimination of any 
industrial water demand within the Basin.  This result is reflective of the assumed 
extraction of all remaining recoverable natural gas reserves within the Basin during the 
30-year projection period.  

 
Changes in overall water demand over the 30-year time horizon are relatively small 
because of the continued domination of the agricultural sector.  
 

 
 

TABLE 1 
Bear River Basin – Wyoming 

Current and Projected Annual Water Diversion Demand 
(Acre Feet) 

 
 

      Current      2030 Low Scenario                  2030 High Scenario 
 
 

Demand Type 

 
Normal 

Demand Year 

 
High Demand 

Year 

 
Normal 

Demand Year 

 
High Demand 

Year 
 

 
Normal 

Demand Year 
 

 
High Demand 

Year 

Agriculture 295,196 419,713 277,627 394,736 312,188 443,850 
Municipal 4,446 5,030 4,342 4,938 8,364 9,550 
Rural Domestic 500 500 504 504 959 959 
Industrial 459 680 - - 494 731 
Environmental - - 15,305 21,434 - - 

TOTALS 300,601 425,923 297,778 421,614 322,005 455,091 

 

Future Water Use Opportunities 
 
Economic Development Opportunities 
 
Wyoming’s approach to basin planning includes the identification and prioritization of future 
water use opportunities.  This process involved extensive interviews with representatives from 
government, larger industrial entities, agriculture, energy, and tourism.  These interviews and 
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investigations did not result in the identification of any specific economic plans or opportunities 
beyond the growth scenarios presented herein.  No listing of future opportunities, therefore, is 
included as part of this Bear River Basin Plan.  As opportunity(s) are identified in the future, the 
spreadsheet modeling software created as part of the planning effort will we a valuable tool in 
ascertaining the feasibility and/or impacts of individual projects. 
 
Conservation Opportunities 
 
The state of Wyoming is supportive of water conservation as an environmentally responsible 
policy.  In many cases, water conservation offers a direct economic benefit to water users.  In the 
case of municipalities, for example, reduced water consumption translates into reduced treatment 
and operational costs.  In the case of irrigation, one would expect agricultural users to benefit 
through increased overall water availability due to conservation measures.  However, in the Bear 
River Basin, this is not necessarily the case.  Current land application practices in the Upper 
Division almost exclusively involve flood irrigation.  As a result of this practice, the Bear River 
is recharged, with up to 50% of the return flows re-entering the streams later in the irrigation 
season when divertible flows would normally be much less.  This in-ground storage actually 
benefits water users late in the irrigation season.  Irrigation conservation may be more 
economically attractive in the Central Division where Water Emergency conditions typically 
occur earlier in the season.  
 
 
Storage Opportunities 
 
Projected future water supply demands will require supplemental water from storage or from 
ground water, since there is essentially no available water for diversion during dry years. 
 
There were essentially 8 dry years in the 28 year historical study period.  This represents 
approximately 3 out of every 10 years in which there are no additional divertible flows in excess 
of current water rights.  There are virtually no available flows in either division during dry year 
periods, in any months.  To guarantee a firm yield beyond existing allocations during these dry 
year periods, additional storage reservoirs would be required.  
 
Based on the normal year hydrology, the best development plan would be the construction of  
storage up to the yield available during these years - 150,000 and 190,000 acre-feet in either the 
Upper or Central Divisions respectively.   There would be the need to carry over some storage to 
guard against dry year yields (zero) and to take into account losses from the reservoir(s).  The 
firm yield, therefore, would be on the order of 75,000 acre-feet in the Upper Division and 95,000 
acre-feet in the Central Division.  The State of Wyoming has a remaining allocation of 
approximately 4318 acre-feet of compact storage rights under the original 1958 Bear River 
Compact.  Additional storage development in excess of 4318 acre-feet would  be subordinate to 
the requirement that storage cannot take place in the Upper or Central Division when the water 
surface elevation of Bear Lake drops below 5911 feet.    
 
There have been several previous studies directed toward the feasibility and capacity of various 
reservoir sites within the Bear River Basin.  The potential for future reservoir construction was 
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presented to the Basin Advisory Group (BAG) on several occasions for discussion.  The 
consensus of the BAG was to not pursue or list storage as an option at this time.  This feeling 
was, in part, due to economic concerns (cost vs. benefit) and environmental permitting concerns.  
None-the-less, storage is a viable option in the future as the need and/or economic desirability of 
storage changes.   
 
Near the completion of the planning study, water users from the Cokeville area approached the 
Wyoming Water Development Commission to initiate discussions relative to developing storage 
on the Smith’s Fork.   The Smith’s Fork appears to have excellent storage potential from a 
hydrologic standpoint.  There is a permit pending for the Ferney Glade Reservoir site on the 
Smith’s Fork, which was filed in 1960 for 5201 acre-feet.   A larger reservoir would likely 
require the partnership and participation of downstream states.  
 

Continued Planning Process  
 
Wyoming’s Water Planning Process is not intended to provide a directive for the implementation 
of future water development, but rather to provide the basic information needed to address water 
issues that arise in the future.  One of the most important products of the planning process is the 
collection, storage in a useable format, and understanding of basic water resource and water use 
data in the Bear River Basin.  
 
The Bear River Basin planning effort has created an informed group of citizens interested in 
water issues.  The members of the basin advisory group have chosen to continue to meet three 
times a year to discuss water issues.  The Bear River Basin Water Plan Report will provide the 
framework for discussions and planning efforts related to current water use, projected water use, 
compact issues, and other regulatory issues in the Basin. 
 
Previous Wyoming water planning documents provided useful snapshots in time, but were often 
outdated within a few years.  The advance of computer and Internet technology will help assure 
that the Statewide Water Planning Process will remain current and accessible to the citizens of 
Wyoming.  The WWDC intends to update each basin water plan approximately every five years.   
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Issues identified in the Bear River Basin

Category Issues

Water Allocation  - Bear River Compact Administration
 - Storage
        - Smith's Fork
 - Compact Allocation
        - Town of Bear River
 - Measuring device installation - info available on Web
 - Conveyance loss study (UW Water Research Program)
 - USCOE Flood Study
 - Groundwater - only compact with groundwater specifically in allocations 
 - WWDC Small Water Projects 
        - Spring development with NRCS in Cokeville

Water Quality  - Joint 3 State Water Quality Committee affiliated with Bear River Commission
  - Water Quality Task Force - Bear Lake Regional Commission staffs this 

        - responsible for reviewing stateline standards for compatibility
 - Upper Bear River Watershed Plan (in lieu of TMDL)
 - DEQ 319 Projects
       - Bridger Creek, Thomas Fork
 - AML Phosphate Mine

Future Demands and Growth  - Town of Bear River
  - Cokeville spring developments
  - Smith's Fork (storage)

 - Wildlife Refuge land acquisition
       - Woodruff Narrows Reservoir deliveries
 - Compact tie to elevation of Bear Lake
 - Downstream growth pressures on Bear River (Washakie Reservoir in Utah)

Habitat, Wildlife and Fisheries  - Instream flow applications
 - Bonneville cutthroat trout petitioned
 - habitat improvements
 - upgrading measuring devices
 - Smith's Fork Reservoir project
 - Wildlife Refuge 
 - Evanston river restoration
 - Upper Bear River Watershed plan
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Issues identified in the Bear River Basin

Economics  - Town of Bear River
  - WWDC Level I Study - Smith's Fork
  - Wind generation - Evanston diversifying

 - Wildlife Refuge development and related tourism impacts
  - WWDC Small Water Project program

NOTE: Per the meeting held 11-7-2005, the wording in blue are some of the issues that the BAG decided they wanted to have taken forward to the
Framework consultant
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Project Scope 
 
The Green River Basin Water Planning Process document is second of two River Basin 
Plans compiled under initial efforts of the Wyoming Water Development Commission, 
and authorized by the Wyoming Legislature in 1999.  The plan for the Bear River Basin 
is the first.  Subsequent years will see plans developed for the northeast part of the State 
(Little Bighorn, Tongue, Powder, Little Missouri, Belle Fourche, Cheyenne, and Niobrara 
Rivers), Big Horn/Wind, Snake/Salt, and Platte River Basins.  It is the express desire of 
the program to revisit and update the basin planning documents every five years.   
 
This planning document presents current and proposed (estimated) future uses of water in 
Wyoming’s Green River Basin.  Uses to be inventoried include agricultural, municipal, 
industrial, environmental, and recreation.  Surface and groundwater uses are both 
described as is overall water quality.  Given current uses, the availability of surface and 
ground water to meet estimated future requirements is analyzed.  To lay the groundwork 
for future water development, a review of the current institutional and legal framework 
facing such projects is presented.  Finally, thoughts are given to guide implementation of 
the water planning process. 
 
The Final Report is designed to present findings in enough detail to explain the overall 
plan without deluging the reader in technical minutiae.  Separate Technical Memoranda 
provide technical details, methods, and selected references. 

Basin Description 
 
The Green River Basin consists of lands in Wyoming, Colorado, and Utah that drain to 
the Green River, the largest tributary of the Colorado River.  The Wyoming portion of the 
Basin comprises nearly 25,000 square miles in Sweetwater, Sublette, Carbon, Lincoln, 
Uinta, and small areas in Fremont and Teton counties.  For purposes of this plan, the 
Great Divide Basin is included, though this region does not contribute any run-off to the 
Green River.  
 
Climate throughout the Basin varies, but generally follows the pattern of a high desert 
region.  Precipitation data are available for about a dozen Weather Service stations in the 
Basin for the past 30 years.  Various climatological factors combine to create a relatively 
short growing season throughout the Basin.   
 
In addition to Flaming Gorge Reservoir, major water bodies  include the Green River 
Lakes, New Fork Lake, Willow Lake, Fremont Lake, Halfmoon Lake, Burnt Lake, 
Boulder Lake, Big Sandy Reservoir, Eden Valley Reservoir, Fontenelle Reservoir, and 
numerous high mountain lakes in the Wind River Range in the central and eastern part of 
the Basin.  In the western part of the Basin are Viva Naughton and Kemmerer No. 1 
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Reservoirs.  To the south, Meeks Cabin and Stateline Reservoirs serve various Wyoming 
users, although Stateline is located entirely in Utah.   
 
Major tributaries to the Green River include the New Fork, East Fork, and Big and Little 
Sandy Rivers in the northeast; the Little Snake River in the southeast; the Hams Fork, 
Blacks Fork and Henrys Fork of the Green in the southwest; and the Piney, LaBarge, 
Fontenelle, Cottonwood and Horse Creeks (among others) in the north and west.   

Colorado River Management 
 
The Green River of Wyoming is the major tributary to the Colorado River, one of the 
most physically controlled and institutionally managed rivers in the world.  It drains the 
largest river basin in the United States save the Mississippi.  Prone to flooding and 
needed for irrigation, the river came under the control of several major dams in the 20th 
century.  Management of these structures, of the water in the river, and the distribution of 
the water for various needs has resulted in a regulatory and legal framework now known 
as the “Law of the River.”  
 
Of the several documents which comprise the Law, Wyoming’s ability to develop and 
consumptively use water in the Green River Basin primarily is constrained by the two 
interstate Compacts, the Colorado River Compact of 1922, and the Upper Colorado 
River Basin Compact of 1948.   
 
The States of the Upper Basin (Colorado, Utah, New Mexico, and Wyoming) allowed 
development to begin by establishing a division of the water through the Upper Colorado 
River Basin Compact, which followed the format of and was subject to the provisions of 
the original Colorado River Compact.  This Compact among the upper basin states 
apportioned 50,000 acre-feet of consumptive use to Arizona (which contains a small 
amount of area tributary to the Colorado above the Compact point at Lee Ferry) and to 
the remaining states the following percentages of the total quantity available for use each 
year in the upper basin as provided by the 1922 Compact (after deduction of Arizona’s 
share): 

 Colorado  = 51.75 percent;    

 Utah = 23.00 percent;    

 New Mexico = 11.25 percent; 

 Wyoming = 14.00 percent. 
 
Using these percentages and best-case assumptions, the probable long-term available 
water supply for Wyoming from the Green River and its tributaries is 833,000 acre-feet 
per year.   
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Water Storage 
 
The Basin contains approximately 212,000 acre-feet of storage primarily devoted to 
supplemental irrigation supply.  Some irrigated areas are well served by one or several 
reservoirs above them while others are devoid of storage of any size.  The following chart 
depicts the relative availability of storage for irrigation in the sub-basins: 
 

Relative Storage Availability for Agricultural Uses 
(Derived as Acre-feet of Storage per Acre of Irrigated Land)

Little Snake

Henrys Fork

Blacks Fork

Hams Fork

Big Sandy

New Fork

Upper Green

 

 

 

 
 
 
 
 
 
 
 

Current Water Use Summary 
 
The major water uses are summarized in the following chart: 
 Summary of Current Water Uses

Agricultural
67%

Evaporation – 
In State

5%

Evaporation – 
Main Stem

14%

Environmental Use
0.3%

Municipal
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Industrial
11%
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2%

Total Use = 
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Acre-feet per Year 
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Agricultural Use 
 
The Green River Basin of Wyoming is primarily a producer of forage for livestock.  By 
far the most common use of irrigation is in the growth of grass hay for harvest and 
pasture.  Alfalfa is grown in areas where the growing season and water supplies allow.  
Small grains and cash crops are very limited in extent. 
 
Water supply and growing season are the factors most often given for the predominance 
of grasses under irrigation.  In this sense, irrigated agriculture is tied very closely to the 
livestock industry because the only viable use for the hay is as forage.  Typically the 
forage is used by the producers’ herds although some is disposed through local sale or 
export from the Basin. 
 
The depletion of water by irrigation is estimated, in general terms, using available water 
supply, the consumptive demand of the crops irrigated and the number of irrigated acres 
in the Basin.  These depletions, or “consumptive use” estimates are useful for evaluating 
the overall use of water in the Basin relative to Compact allotments, the location of use 
relative to water supplies, and the relative amounts of the varying uses when growth is 
considered. 

Municipal and Domestic Use 
 
Nine municipalities in the Basin obtain their primary water supply from surface water 
while six municipalities use groundwater supplies.  Domestic use is typically provided by 
ground water and is on the order of 1,900 to 3,900 acre-feet per year in the Green River 
Basin. 

Industrial Use 
 
Power plants including the Jim Bridger and Naughton Power Plants are the largest 
industrial water users in the Basin.  Soda Ash Production is the second largest.  Industrial 
groundwater use, largely a by-product of the petroleum or coal extraction process, is a 
small percentage of overall industrial water use.  

Recreational Use 
 
Recreational uses, generally non-consumptive uses, include boating, fishing, waterfowl 
hunting, and maintenance of wild and scenic rivers.  In addition, information regarding 
visitation to the Fort Bridger Historic Site indicates that one in four visitors intend some 
water-based recreation at that location or elsewhere during their trip. 
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Environmental Use 
 
Environmental Uses are also typically non-consumptive and include instream flows and 
reservoir bypasses, minimum reservoir pools and channel maintenance flows, 
maintenance of wetlands, riparian habitat, and other wildlife habitat, and direct wildlife 
consumption. 

Evaporation 
 
Evaporation from reservoirs constructed by man is a consumptive use associated with the 
beneficial use of water for other purposes and is counted as part of Wyoming’s allocation 
under the Upper Colorado River Basin Compact.   

Available Surface Water 
 
For each Green River sub-basin, three models were developed, reflecting each of three 
hydrologic conditions: dry, normal, and wet year water supply.  Streamflow, consumptive 
use, diversions, irrigation return flow patterns, and reservoir conditions are the basic 
input data to the model. Model output includes a comparison of historical and estimated 
diversions, and streamflow at specific model nodes in the Green River Basin for each of 
the dry, normal, and wet hydrologic conditions.  
 
The results denote physical availability over and above existing uses, which is to be 
distinguished from legal or permitted availability; the models do not explicitly account 
for water rights, appropriations, or Compact allocations, nor is the model operated based 
on these legal constraints.  Physical availability of water is the important first step in 
assessing the viability of any future water development project.   
 
The tabulations show annual available supply at the bottom of the system for each basin 
as follows: 
 

Annual Available Supply (acre-feet per year)
Basin Dry Condition  Normal Condition  Wet Condition  

Little Snake 189,000 449,000 665,000 
Henrys Fork 23,000 60,000 125,000 
Blacks Fork 101,000 229,000 422,000 
Green River 620,000 1,269,000 1,924,000 
 
Input to the models can be modified in order to estimate impacts associated with various 
water projects.  
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Available Ground Water 
 
Groundwater resources of the Basin are largely undeveloped at this time.  Consequently, 
sparse information is available to evaluate groundwater characteristics and development 
prospects in the Basin. 
 
Ground water is principally used for drinking water supplies and industrial use.  The 
majority of the supplies are developed from Quaternary and Tertiary aquifers.  Current 
groundwater use within the Greater Green River Basin is estimated at 5,300 to 7,200 
acre-feet per year  
 
The majority of the study area is underlain by rocks that are host to several important 
aquifers, including the Frontier aquifer (western part of the Basin), the Mesaverde 
aquifer, and the Tertiary aquifer system.  
 
Various estimates of groundwater recharge by precipitation derive a potential basin 
groundwater yield between 50,000 and 100,000 acre-feet per year.  Thus, there is no 
evidence to suggest over-development of the principal aquifer systems.  It may be 
concluded that there is significant potential for additional development of these aquifer 
systems, with little risk of depleting this resource.   
 
There are many factors that may affect future development and availability of 
groundwater resources.  In the case of 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.  The quality of water extracted 
as a by-product of potential coal bed methane (CBM) development in the Basin is 
reported to be significantly worse than in the Powder River Basin.  Limitations imposed 
by Interstate Compact on the quality of water discharged to the Green River may require 
that the co-produced water be treated or reinjected. The impacts of the added costs of 
treatment or reinjection are unclear, but may render some CBM projects uneconomical. 
At this time, it appears unlikely that the level of development of CBM resources in the 
Greater Green River Basin will match the levels of development anticipated in the 
Powder River Basin given current market and environmental conditions. 

Demand Projections Summary 
 
For assessing the need for water into the future, this plan has developed estimates of 
water demand for each major use category out to year 2030.  A summary of all projected 
uses is provided in the following table.  Values are acre-feet per year: 
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Projected Growth Scenario Type of 
Surface Water 

Use 

Current 
(Normal Year) 

Use Low Moderate High 

Municipal 6,500 6,600 8,100 10,100 

City of Cheyenne 14,400 22,700 22,700 22,700 
Industrial 66,500 78,000 106,400 166,300 
Agricultural 401,000 408,000 423,000 438,000 

Evaporation (in-State) 32,800 32,800 32,800 32,800 
Recreation non-consumptive 

Environmental 2,000  10,000 17,000 24,000 
Total 523,200 558,100 610,000 693,900 
Percent of Compact 
Allocation 63% 67% 73% 83% 

Main-Stem 
Evaporation Charge 
(Full Development) 

88,500 72,800 72,800 72,800 

Grand Total 611,700 630,900 682,800 766,700 
Percent of Compact 
Allocation 73% 76% 82% 92% 

(assumed allocation = 833,000 acre-feet per year) 

Agricultural Use Projections 
 
Future demands for additional irrigation water in the Green River Basin are largely 
dependent upon factors that might either increase the returns that Basin irrigators receive 
from irrigation or reduce the cost to them of developing new storage.  Possibilities for 
increasing economic returns to irrigated agriculture in the Basin include diversifying 
cropping patterns into higher valued crops, the possibility that hay prices may rise to the 
point that it would be profitable to export hay from the Basin to other domestic markets,  
the possibility that cattle prices may rise significantly over the next 30 years, and an 
increase in the amount of financial assistance available to producers for reservoir 
construction from State and federal agencies. 
 
The types of hay expected to be in high demand in the future are alfalfa for dairies and 
Timothy hay for horses.  If future market prices for these crops stabilize at levels of well 
over $100 per ton, it may become practical for Green River Basin producers to develop 
additional storage and expand production of these crops for export markets.    

Municipal/Domestic Use Projections 
 
Three methods of producing population forecasts were evaluated.  The Division of 
Economic Analysis of the Wyoming Department of Administration and Information 
produces population forecasts based upon time series data from which growth rates are 
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derived from variables such as population, sales tax collections, and school enrollments.   
Second, the United States Census Bureau periodically produces population forecasts 
using mortality rates, fertility rates, and migration patterns.  A third set of population 
projections assumes that the area would experience a total population increase during the 
period from 2000 to 2030 that is of the same magnitude that occurred during the 30-year 
period from 1960 to 1990.   
 
Projections were made using high, moderate, and low growth scenarios.  Current 
municipal and domestic water consumption rates were applied to population projections 
to estimate a potential increase of future municipal and domestic use of 40 to 60 percent.  

Industrial Use Projections 
 
The largest industrial water uses in the Basin involve electric power generation and soda 
ash production.  Future water needs for electric power production in the Basin will be 
largely determined by how electric utilities in the Basin and elsewhere in the west 
respond to growing demands and various actions and proposals to deregulate the 
industry.  Scenarios for possible industry responses to deregulation are not easily 
developed.  Similarly, future growth prospects for the soda ash industry are largely 
dictated by the ability of Wyoming producers to capture an increasing share of the 
international market in the face of volatile international economic conditions and the 
protective tariffs imposed by some foreign countries.   
 
Under a low growth scenario, surface water requirements for large industrial water users 
may increase by as little as 17 percent. A moderate growth scenario projects a reasonably 
foreseeable increase of 68 percent, while a high growth scenario projects an increase of 
150 percent.   

Recreation Use Projections 
 
According to the Wyoming Game and Fish Department, the Green River could provide 
an annual supply of nearly 1,122,800 activity days of lake and reservoir fishing 
opportunities.  When contrasted with the current rate of about 485,000 activity days of 
use annually, there is presently no apparent shortage of still water angling opportunities 
in the Basin.   
 
A different conclusion applies to the Basin’s stream fisheries.  In 1988, the Wyoming 
Game and Fish Department estimated a total supply of about 411,000 angler days of 
stream fishing opportunities available in the Basin, but only about 213,000 angler days of 
this supply were in areas where public access was guaranteed.  That figure contrasts with 
a current estimated annual use of about 300,000 angler days of activity, and projected 
demands in the range of 327,000 to 566,000 angler days of activity by the year 2030. 
These estimates indicate that the Basin’s stream fisheries are already at capacity, and will 
come under increasing pressure in the future as its population increases and tourism 
related fishing pressure grows.   
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Environmental Use Projections 
 
Environmental water requirements are not necessarily related to changes in population or 
tourism in the Basin.  Instead, environmental water requirements are at least partially a 
function of human desires concerning the type of environment in which people want to 
live.  These desires are expressed through environmental programs and regulations 
promulgated by elected representatives at the state and federal levels.  Thus, future 
environmental water requirements in the Green River Basin will be determined, at least 
partially, by existing and new legislation dealing with environmental issues at the state 
and federal levels, and how that legislation is implemented by federal and state agencies.  
 
Wyoming’s instream flow statutes recognize such non-consumptive flows not only 
contribute to aesthetic character and biological diversity of the Basin, they also support 
recreational fisheries that are important to Basin residents and to the Basin’s economy.  
Five reservoirs in the Basin have “fish” or “fish and wildlife” uses listed in their 
permitting documents:  Big Sandy, Boulder, Flaming Gorge, Fontenelle, and High 
Savery.   Given the current federal regulatory environment and the desires of the public to 
maintain and enhance recreational fisheries in the Basin, it is likely that any additional 
storage developed in the future will have a provision of minimum reservoir pools for fish 
and wildlife purposes. 

Water Development Needs and Opportunities 
 
Considering consumptive uses of water, only the agriculture sector experiences current 
shortages.  Predictably, these shortages are in areas not already served by storage to any 
significant extent.  Unfortunately, the main reason these shortages exist is that agriculture 
is the economic sector least able to afford the high cost of storage construction.  This is 
especially true for those operators focused upon raising forage instead of cash crops, to 
provide late season supplemental supplies. 
 
Therefore, the general direction taken for recommending future use opportunities focused 
largely on providing supplemental irrigation supplies.   Multiple use opportunities were 
also considered because the effects of the various projects on environmental and 
recreational values (including funding) are very important and can result in otherwise 
similar projects being viewed quite differently.   
 
Nine previously completed planning studies, new project ideas suggested by Basin 
Advisory Group (BAG) members, and an initial screening of clearly unfeasible or 
unlikely candidates provided over 45 projects to review for potential application to 
current and future needs.  Groundwater development and conservation opportunities, 
such as conversion to sprinkler irrigation or canal rehabilitation, were also evaluated on a 
regional (sub-basin) basis.   
 
Based upon comments received during BAG meetings, review of previously published 
criteria and questionnaire results, and the Scope of Services, a procedure for screening 
opportunities for future water use was developed.  The procedure included a prioritization 
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based on need, and evaluative criteria based on favorability.  Projects were initially 
prioritized according to the following schedule: 
 

Priority  Description     
 

1 Rehabilitation projects that preserve existing uses and economic 
dependencies.  

 
2 Projects that rectify existing demands/needs/shortages.    

       
3 Projects that meet projected future demands/needs/shortages  

   
4 Trans-basin diversions of water that enhance in-state uses.     

 
Six criteria under each of these priorities aim to present an overall picture of the 
favorability of a project.  These include factors ranking water availability, financial 
feasibility, public acceptance, number of sponsors/beneficiaries/participants, 
legal/institutional constraints, and environmental/recreational benefits. 
 
The Green River Basin Plan provides detailed strategies for coping with institutional and 
financial constraints on water project development.  

Future Water Plan Directives 
 
This document is intended to be used as a reference for citizens of the State of Wyoming 
and agency personnel to understand the current state of water use and development in 
Wyoming’s Greater Green River Basin.  It will be available to legislators as background 
material when evaluating future water development funding decisions.  It can be referred 
to for assistance in establishing purpose and need for future water development project 
work.  Agency personnel will, upon critical review and with experience from its use, find 
areas to be more closely evaluated in subsequent updates. 
 
The Wyoming Water Development Commission, the state revolving fund for water 
treatment facilities, federal assistance through the USDA Rural Development Program 
and various conservation programs (e.g. the Conservation Reserve Program and Wildlife 
Habitat Incentives Program) all provide water development assistance for municipalities, 
irrigation districts, and individuals to perform necessary and valuable work that they 
otherwise could not afford.  Because water development in the form of water treatment 
improvements and environmental enhancements are desirable goals, these programs are 
vital to the overall quality of life in the Basin. 
 
Water development has become difficult and costly.  However, if a project proponent has 
a need for water, patience, and financial resources, the federal permitting process can be 
successfully completed. Wyoming must maintain its resolve to develop its water 
resources to meet the needs of its citizens.     
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The publication of the Green River Basin Plan should foster discussion among water 
users and state officials relative to water development in the Green River Basin in 
Wyoming.  The plan concludes that Wyoming has water to develop in the Basin.  The 
water can be used for future municipal and industrial growth.  There are existing 
agricultural water demands that could be met with the water.  
 
As long as Wyoming has water to develop in the Green River Basin, there will be debate 
regarding the sale or lease of water to downstream interests.  Storage water or other 
supplies that can be delivered on demand may offer revenue potential for the State. 
 
The Green River Basin Plan is an important step towards identifying and achieving 
Wyoming goals in the Green River Basin.  It is important to update and maintain the 
Green River Basin Plan or it will simply be a glimpse of the status of the water use at the 
end of the twentieth century.   In order to improve on the plan, additional data will be 
necessary, and the understanding of existing water use must be maintained or improved.  
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Issues identified in the Green River Basin

Issues Current Status

Agriculture Additional Storage   - Church Reservoir Study
 - Upper Green Study
 - BLM Stock reservoirs (small water projects)
 - Viva Naughton Level II Phase I and II Studies
 - Middle Piney Reservoir New Project application
 - Eden Valley Pipeline Level III Project
 - Boulter Reservoir Level II
 - Weather Modification Study
 - Water Value Study
 - Green River Groundwater Recharge and Alternate Storage Study
 - High Savery Reservoir
 - Salinity Control Project

Groundwater  - Green River Groundwater Recharge and Alternate Storage Study
 - WWDC Small Water Projects 
        - Sweetwater Conservation District - 14 wells and 1 pipeline
        - Little Snake River Conservation District - 8 spring developments and 2 solar platforms
 - Wamsutter well

Economic Development  - Water Value Study
 - Upper Green Joint Powers Board
 

Downstream claims/ Instate  - Colorado River Compact Administration Report (Mike Purcell)
Compacts and Decrees        - 3 public meetings

 - SEO budget request for Colorado River Coordinator position
Downstream  - Upper Colorado Compact Commission
  - 7 States discussion

       - California quantification
       - Lake Powell/Lake Meade storage equity
       - Additional supply needs for city of Las Vegas
 - Quantification of supply under Compact

Water Quality Instate  - Big Sandy - pipeline
  - WWDC Small Water Projects 

        - Sweetwater Conservation District - 14 wells and 1 pipeline
        - Little Snake River Conservation District - 8 spring developments and 2 solar platforms
 -  SEO Atlantic Rim Water Management Study (2006 Legislation)
 - 205 (j) projects

Basin-wide  - Salinity Control Forum
 - Ft. Bridger area salinity review
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Issues identified in the Green River Basin

Water Quality (cont.)  - 303 (d) (DEQ)
 - Fremont Lake monitoring (municipal supply for Pinedale) in conjunction w/Lakeside Lodge Expansion EA 
 - CBNG development

Municipal/Domestic  - Baggs
 - Wamsutter
 - Bridger Valley
 - Green River/Rock Springs Master Plan
 - Metering requirements

Water Conservation/Re-use  - Green River Supply Canal Level II and Level III projects
 - Little Snake System
 - Eden/Farson (Big Sandy Salinity Project)
 - Eden/Farson pipeline
 - Green River/Rock Springs - water re-use on parks and golf courses
 - Municipal metering requirements
 - CBNG development (water discharge, storage, reinjection)

Non-consumptive/aesthetic uses  - Pinedale desire for instream flow through town
 - Water Plan - listing of instream flow applications
 - High Savery Reservoir - fish pool
 - Maintaining overall watershed/environmental health (wetlands)
 - CBNG development

Water Development  - (revisit entire list)
 - Fontenelle water sales
 - quantification of remaining compact allocation 
 - BORs management of water in Fontenelle 

Federal Involvement/Regulations  - High Savery - fish pool - Colorado River cutthroat
Lawsuits  - Endangered Fish Recovery Program

 - Yampa Programmatic Environmental Impact Statement (EIS)
 - Energy development (leasing of Federal lands/minerals rights)
 - Marketing of water out of Fontenelle (Bureau of Reclamation)
 - CBNG development

Recreation  - Green River water park
 - Storage 
        - Flaming Gorge
        - Viva Naughton
        - Fontenelle
        - High Savery
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Issues identified in the Green River Basin

Recreation (cont.)         - BLM stock reservoirs (Old Steve Adams #5)
 - Purchase of ag lands for "non-traditional" uses
 - other recreational uses on reservoirs and streams in basin (fishing, floating, bird watching, etc.)

Industry/Minerals/Manufacturing  - Trona
 - Jim Bridger
        - Kemmerer need for reliable water supply
 - Coalbed Natural Gas (CBNG), Oil and Gas development (Jonah)
 - oil shale development
 - Simplot phosphates
 - synthetic-based fuel from coal (coal liquefaction)
 - enlargement of Jim Bridger plant (possible enl. of Naughton and others)
 - Gov's proposed energy corridor (water needs)
 - reinjection of produced water below 7500' (Pinedale Anticline and Jonah field)

Drought Mitigation/Flood Control  - Dry year leasing
 - Temporary water right transfers
 - Drought updates from State Climatologist
 - Winter snowpack augmentation
 - Bureau of Reclamation operation plans

Water Rights  - Pinedale - Instream flow through town
 - Transbasin diversions
 - Subdivision administration
 - SEO - increased penalty to those taking water without permit
 - Ongoing Compact work
 - Mapping project (SEO) and consumptive use analysis (CO River Compact Administration Project)
 - increased measuring devices and accuracy in diversions

Implementation  - Upper Green River Joint Powers Board
 - Water Value Study
 - revisit list concerning projects and studies that have been completed 
 - Groundwater in Water Plan updates

NOTE: Revisions to list were made per comments and suggestions from BAG members at meeting held on 11-8-2005
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Executive Summary 
Northeast Wyoming River Basins Plan 

 

Project Scope 
 
The Northeast Wyoming River Basins Plan document is one of four River Basin Plans thus far 
completed by the Wyoming Water Development Commission as authorized by the Wyoming 
Legislature in 1999.  The plans for the Bear River Basin and Green River Basin were completed 
in 2001, and the plan for the Powder/Tongue River Basin is being completed concurrently with 
the Northeast Wyoming River Basins Plan.   The Wind/Big Horn River Basin and the Snake/Salt 
River Basin plans were initiated in 2002 and the plan for the North Platte River will commence 
in the near future.  It is the express desire of the program to revisit and update the basin planning 
documents every five years. 
 
This planning document presents current and projected future uses of water in Wyoming’s 
Northeast Wyoming River Basins.  Uses inventoried and analyzed in this plan include 
agricultural, municipal, industrial, environmental, and recreational.  Surface and ground water 
uses are both described, as is overall water quality.  Given current uses, the availability of 
surface water and ground water to meet estimated future requirements is analyzed.  The current 
institutional and legal framework of water development and management is presented. 
 
The primary products of this planning study are technical memoranda prepared for the large 
number of topics addressed in the plan.  These memoranda provide detailed descriptions of the 
data collected, source references, analyses performed, tools developed, and the results of each 
investigation required to fully explore the water resources within the planning area.  The intent of 
this Executive Summary, and the associated Final Report, is to describe the planning study in 
sufficient detail for the reader to gain a general understanding of the investigations that were 
performed and the results of those investigations.  For detailed information on a specific topic the 
reader is directed to the technical memorandum prepared for that topic. 

Basin Description 
 
The study area of the Northeast Wyoming River Basins Plan includes the drainages of the Little 
Missouri River, Belle Fourche River, Cheyenne River, and Niobrara River.  These river basins 
encompass all or part of Campbell, Crook, Weston, Converse, and Niobrara counties as well as 
minor parts of Natrona and Goshen counties in northeast Wyoming.  The planning area is shown 
on Figure 1.  
 
Climate throughout the Basin varies, but generally follows the pattern of a high desert region. 
Annual precipitation in the range of 13 to 15 inches is the norm for the majority of the planning 
area. 
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The major rivers and streams in the study area include the following: 
 

 Little Missouri River Basin – Little Missouri River 
 Belle Fourche River Basin – Belle Fourche River, Redwater Creek, Beaver Creek, 

Blacktail Creek, Lytle Creek, Miller Creek, Inyan Kara Creek, Donkey Creek, and Arch 
Creek 

 Cheyenne River Basin – Cheyenne River, Antelope Creek, Lightning Creek, Lance 
Creek, Beaver Creek, and Stockade Beaver Creek 

 Niobrara River Basin – Niobrara River 
 
The largest storage facility developed in the Northeast Wyoming Planning area is Keyhole 
Reservoir on the Belle Fourche River.  Other reservoirs having significant capacity include 
Gillette Reservoir on Donkey Creek, Betty No. 1 Reservoir on Antelope Creek, Spencer 
Reservoir on Stockade Beaver Creek, Klodt Reservoir on Mush Creek, and Tract 37 Reservoir 
on the North Fork of the Little Missouri River. 

Water Law and Interstate Compacts 
 
The Wyoming constitution establishes water in the state to be the property of the state.  
Consequently, all development and management of water resources in Wyoming is governed by 
the water laws embodied in the Constitution and Statutes.  These water laws are recognized as 
inviolate in the river basin planning program. 
 
Interstate compacts controling the development and use of water in the study area include the 
Belle Fourche River Compact of 1943 and the Upper Niobrara River Compact of 1962.  
Compacts have also been developed for the Cheyenne River and the Little Missouri River, but 
these agreements have yet to be fully ratified. 
 
 The Belle Fourche River Compact of 1943 divides the water between Wyoming and South 
Dakota.  The compact recognizes all rights in Wyoming existing as of the date of the compact, 
and permits Wyoming unlimited use for stock water reservoirs not exceeding twenty acre-feet in 
capacity.  Wyoming is allowed to deplete the flow of the Belle Fourche River under the 
conditions existing as of the date of the Compact by an additional 10%.  No reservoir constructed 
subsequent to the date of the compact solely to utilize the water allocated to Wyoming shall have 
a capacity greater than 1,000 acre-feet. 
 
The Upper Niobrara River Compact of 1962 between Wyoming and Nebraska provides that 
stock water reservoirs not larger than twenty acre-feet capacity in Wyoming shall not be 
restricted.  No restrictions are placed on diversion or storage of water in Wyoming except on the 
main stem of the Niobrara River east of Range 62 West and on Van Tassel Creek south of 
Section 27, Township 32 North, Range 60 West.  In this area direct diversions are regulated on 
an interstate priority basis with lands in Nebraska west of Range 55 West, and storage reservoirs 
with priority dates prior to August 1, 1957, may store water only during the period of October 1 
to June 1, while storage reservoirs with priority dates after August 1, 1957, may store a 
maximum of 500 acre-feet in any water year with dates of storage limited to the period of 
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October 1 to May 1.  Ground water development is recognized to be a significant factor and the 
compact provides for investigation of this resource and possible apportionment at a later date. 

Agricultural Water Use 
 
Irrigated agriculture in the planning area is primarily associated with forage production for the 
livestock industry.  Ranchers depend on irrigated cropland to provide winter feed and summer 
grazing for their stock.  Alfalfa, grass hay, and pasture grass are the dominant crops grown in the 
planning area.  Lesser amounts of small grains and corn are also produced.  In total, 77,350 acres 
of land are actively irrigated in the planning area.  Of this total, 13,036 acres are served from 
ground water and the remainder is served from surface water supplies. 
 
The depletion of water by irrigation is primarily dependent on the number of acres irrigated, the 
crop water demands, and the amount of water available to meet these demands. Surface water 
depletions for wet, normal, and dry years total 71,000 acre-feet, 69,000 acre-feet, and 65,000 
acre-feet respectively.  Ground water depletions for wet, normal, and dry years total 17,000 acre-
feet, 17,000 acre-feet, and 11,000 acre-feet respectively.  

Municipal and Domestic Water Use 
 
There are thirty-three public water supply entities in the planning area, consisting of incorporated 
municipalities, districts, and privately owned water systems.  These entities consume 
approximately 9,100 acre-feet of ground water per year.  Domestic use is also satisfied by 
ground water and is on the order of 2,100 to 3,600 acre-feet per year. 

Industrial Water Use 
 
Industrial water use in the Northeast Wyoming River Basins consists of conventional oil and gas 
production, coalbed methane development, electric power generation, coal mining, and oil 
refining.  These uses deplete approximately 50,700 acre-feet of ground water per year. 

Recreational Water Use 
 
Recreational uses associated with the water resources of the Northeast Wyoming River Basins 
include boating, fishing, and waterfowl hunting.  Although these uses are generally non-
consumptive, water-based recreation is enhanced through minimum flow releases from 
reservoirs, minimum pool levels maintained in reservoirs, and instream flow water rights 
established on streams.  Keyhole Reservoir, the largest standing water recreation attraction in the 
Northeast Wyoming River Basins, supports skiing, fishing, swimming, boating, and camping. 

Environmental Water Use 
 
Environmental uses of water in the Northeast Wyoming River Basins are largely non-
consumptive.  Environmental use topics addressed in this planning study include water 
administration (minimum flow releases, minimum pool maintenance, and instream flow water 
rights), environmental concerns associated with water produced by coal bed methane 
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development, and wetland mapping.  Concerns expressed by environmental organizations are 
also presented in the basin plan. 

Reservoir Evaporation 
 
The majority of water use from storage reservoirs within the Northeast Wyoming River Basins is 
for irrigation.  Evaporation from these storage reservoirs constitutes another consumptive use of 
water within the planning area.  Evaporation from the 6 key storage facilities (generally larger 
than 1,000 acre-feet) totals 14,400 acre-feet annually. 
 
Evaporation from stock ponds is considered to be a relatively minor contributor to total water 
consumption in most river basins in the State.  However, given the relative scarcity of surface 
water in the planning area, together with the large number of stock ponds that exist, the 
accumulative evaporation loss from these ponds is relatively significant.  The total annual 
evaporation loss from stock ponds is 6,300 acre-feet from 16,600 stock ponds. 

Current Water Use Summary 
 
The current water uses in the planning area are summarized as follows: 

 

Dry Normal Wet 
(AF/Year) Water Use 

Surface 
Water 

Ground
Water 

Surface 
Water 

Ground 
Water 

Surface 
Water 

Ground
Water 

Agricultural 65,000 11,000 69,000 17,000 71,000 17,000 
Municipal --- 9,100 --- 9,100 --- 9,100 
Domestic --- 3,600 --- 3,600 --- 3,600 

Oil & Gas1 --- 46,000 --- 46,000 --- 46,000 
Industrial 

Other2 --- 4,700 --- 4,700 --- 4,700 
Recreation Non-consumptive 
Environmental Non-consumptive 

Key 
Reservoirs 14,000 --- 14,000 --- 14,000 --- 

Evaporation 
Stock Ponds 6,300 --- 6,300 --- 6,300 --- 

TOTAL 85,300 74,400 89,300 80,400 91,300 80,400 
Notes:  1.  Includes conventional oil and gas and CBM production water. 
 2.  Includes electricity generation, coal mining, and oil refining. 
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Available Surface Water 
 
The determination of available surface water was broken down into the following seven tasks for 
this study: 
 

1. Compilation of Historic Streamflow Records 
2. Selection of an appropriate Study Period 
3. Extension of Records to represent the entire study period 
4. Estimating Natural Flow at Ungaged Model Nodes 
5. Determining Streamflows during Wet, Normal, and Dry years 
6. Development and Calibration of Spreadsheet Models 
7. Determination of Available Surface Water  

 
 
Records from 34 USGS and SEO streamflow gages were compiled and then extended where 
records were missing, to provide estimates of streamflow for each month, of each year during the 
1970 to 1999 study period. These recorded and estimated streamflows were used to determine 
the amount of streamflow at additional ungaged locations needed for the water availability 
models.  The annual streamflows were ranked and the years were divided into three hydrologic 
conditions (dry years, normal years, and wet years).  The average flows for each of these three 
conditions are primary inputs to the models. 
 
Water availability spreadsheet models were developed for the following four sub-basins within 
the Northeast Wyoming River Basins planning area: 
 

 Belle Fourche River sub-basin 
 Redwater Creek sub-basin 
 Beaver Creek sub-basin 
 Cheyenne River sub-basin 

 
Three models were developed for each sub-basin to represent each of the three hydrologic 
conditions. The models each represent one calendar year of flows, on a monthly time step. 
Streamflow, estimated actual diversions, full supply diversions, irrigation returns, and reservoir 
storage conditions are the basic input data to the models. For all of these data, average values 
drawn from the dry, normal, or wet years of the study period were computed for use in the 
spreadsheets. 
 
The models do not explicitly account for water rights nor are the models operated based on these 
legal constraints. Further, the models do not associate supplemental reservoir releases to the 
specific water users.  However, by calibrating the models to historical streamflows at gaged 
locations, the models can be used to generally represent existing operations.  Model inputs can 
then be modified to estimate the impacts associated with potential future water projects. 
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The total annual flow, physically available in excess of current Wyoming water demands, is 
summarized as follows: 

 
Hydrologic Condition 

Subbasin Wet Years Normal Years Dry Years 
Redwater Creek 34,000 26,000 17,000 
Beaver Creek 30,000 20,000 14,000 

Cheyenne River 103,000 31,000 5,000 
Belle Fourche River 151,000 71,000 13,000 

 
The Belle Fourche Compact of 1943 allocates 10% of the unappropriated waters, as of the date 
of the compact, in the Belle Fourche River to the State of Wyoming, with the remaining 90% 
being allocated to South Dakota. 
 
Wyoming’s apportionment of the Belle Fourche River under the three hydrologic conditions 
(wet, normal, and dry years) is summarized as follows: 

 

Average Annual Apportionment (AF) 

Hydrologic Condition 
Belle Fourche 

River 
Redwater 

Creek 
 

Total 
Wet Years 15,600 3,300 18,900 

Normal Years 7,400 2,400 9,800 

Dry Years 1,100 1,400 2,500 

 

Available Ground Water 
 
The objectives of this element of the study were as follows: 
 
1. Inventory and catalog the Wyoming State Engineer's Office (SEO) ground water permit 

database for various categories of ground water uses in the planning area, and incorporate the 
information into GIS data themes. 

2. Inventory and document existing published data on ground water studies and ground water 
planning documents for the planning area. 

3. Summarize existing information on aquifers with regards to location, storage, yield and 
development potential within the planning area. 

4. Summarize the potential effects that ground water development might have on the ground 
water and surface water systems in the basins within the planning area. 

5. Characterize coalbed methane development and its short and long-term effects on ground 
water and surface water supplies within the river basins of the planning area. 
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The information developed through this study provides a starting point for site specific ground 
water investigations. 
 
The significance of ground water in the planning area is demonstrated by the 15,793 active ground 
water permits (as of December 31, 2000) within the planning area.  Because of the dynamic nature of 
coalbed methane (CBM) development, the inventory of permitted CBM wells was updated to reflect 
data as of December 31, 2001.  The number of permits for each use category are summarized below: 
 

 308 Permitted active agricultural wells with production rates greater than 49 gpm 
 76 Permitted active municipal wells with production rates greater than 49 gpm 
 608 Permitted active industrial and miscellaneous wells with production rates greater 

than 49 gpm 
 2,760 Active permitted domestic wells 
 6,756 Active permitted stock wells 
 5,285 Permitted coalbed methane wells (6,657 by December 31,2001) 

 
The six major aquifer systems within the planning area are (oldest to youngest): 1) Madison 
Aquifer System; 2) Dakota Aquifer System; 3) Fox Hills/Lance Aquifer System; 4) Fort 
Union/Wasatch Aquifer System; 5) Tertiary Aquifer System; and 6) Quaternary Alluvial Aquifer 
System. 
 
General conclusions regarding ground water development potential of four of these five major 
aquifer systems are summarized below: 
 

 The Madison Aquifer System may have the most development potential for high yield 
wells on a sustained basis.  Drilling depths and water quality may constrain development 
at specific locations within the planning area. 

 The Fox Hills/Lance Aquifer System may have local potential for development of wells 
with low to moderate yields.  The possible high fluoride content in water from this 
system might influence the desirability of use for a municipal/public supply without 
provision for treatment or special management. 

 The Fort Union/Wasatch Aquifer System is utilized for most uses in the planning area.  
The Wyodak-Anderson coal and hydraulically interconnected aquifers of the Aquifer 
System will be heavily impacted by ground water withdrawals in and near coalbed 
methane development.  The water co-produced with coalbed methane may provide an 
opportunity for utilization, depending on location, quality and nature of potential use.   

 Aquifers in the Quaternary Alluvial Aquifer System may have local development 
potential if induced infiltration of surface water can be tolerated. 

 
Out of total of 15,793 active ground water permits inventoried in December 31, 2000 for the 
Basin Plan, 10,508 of the permits were for WWDC categories other than coalbed methane 
development (agricultural, municipal, industrial, domestic and stock). Possible impacts of further 
development for these uses could include: 
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 Depletion of surface water that is interconnected with aquifer systems.  The principal 
aquifer systems of concern with respect to this impact include the Madison and the 
Quaternary Alluvial Aquifer Systems.  

 Interference problems between wells and / or aquifer depletion problems related to 
domestic and stock well densities. 

 Aquifer depletion where aquifers are used for secondary oil and gas recovery operations. 

 Water quality impacts due to oil and gas drilling and recovery operations and leakage 
through inadequate or failed plugging of production wells.  

 
A total of 6,657 permitted coalbed methane wells (December 31, 2001) were identified. Possible 
impacts of coalbed methane development include: 
 

 The dewatering of aquifers and the lowering of water levels and yields in production 
wells located in the vicinity of coalbed methane development.  

 Methane seepage into wells and structures in the proximity of coalbed methane 
development that could pose a health and safety hazard to residents. 

 Increased infiltration of water from coalbed methane production into shallow alluvial 
ground water systems that could aggravate subsurface structure problems. 

 Increased infiltration of water from coalbed methane production into shallow ground 
water systems that could impact the quality and use of ground water from shallow 
systems. 

 Impacts to surface coal mining operations.  

 

Possible surface water related impacts that have been identified could include: 
 

 Change in drainage characteristics from ephemeral to perennial.  This could result in an 
increase in the erosion potential and sedimentation problems in receiving drainages. 

 Increased flooding potential in receiving drainages.  Higher flows could also impede 
landowner access associated with their operations. 

 Alteration of the chemical characteristics of receiving surface waters due to coalbed 
methane generated water.  This could include a change due to increased salinity and 
sodium content that could impact irrigation practices and the utilization of surface water 
for irrigation. 

Irrigation Use Projections 
 
To assess future water needs in the Northeast Wyoming River Basins, projections of future water 
demands were developed for major water use categories through the year 2030. The projected 
consumptive water use was determined for low, moderate, and high growth scenarios.  
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Future irrigation water use depends upon factors such as crop and livestock prices, the cost of 
developing new water storage and delivery systems, and compact limitations. The low growth 
scenario projects no significant changes in those factors, and thus no future increase in surface 
irrigation water use. The moderate and high growth scenarios project moderate increases in 
surface irrigation water use based upon projected increases in crop and livestock prices and the 
possibility of increased state assistance for developing new irrigation water supplies. 
Consumptive use of surface water could rise from a current level of 69,500 acre-feet annually to 
as much as 75,700 acre-feet by the year 2030. Groundwater irrigation depletions, which currently 
total 16,900 acre-feet of water annually, could rise to as much as 20,800 acre-feet by that date. 

Municipal and Domestic Use Projections 
 
Municipal and domestic water needs in Northeast Wyoming are satistified by groundwater. 
Future demands for municipal and domestic water are closely tied to the future population levels 
in the planning area. Three population-forecasting methods were used to develop low, moderate, 
and high growth population projections for communities and rural areas through the year 2030. 
Based upon these projections, municipal and domestic water use is expected to grow from a 
current level of 12,700 acre-feet annually to 14,600 acre-feet annually by 2030 for the low 
growth scenario. For the moderate and high growth scenarios, the increases are to 16,100 and 
18,200 acre-feet respectively. The high growth scenario projection corresponds to a 43 percent 
increase in water use over the planning horizon. 

Industrial Use Projections 
 
There are no large industrial users of surface water in the planning area. Industries such as 
electric power production, oil and gas development, and mining use all make use of 
groundwater. Industrial usage of groundwater is expected to increase significantly in the future 
with the construction of additional coal-fired electric generating facilities, as well as coal-
conversion facilities designed to produce synthetic fuels and/or increase the heat content of coal. 
For the low growth scenario, such developments are expected to increase the industrial use of 
groundwater from a current level of 900 acre-feet annually to 3,700 acre-feet by 2030. For the 
moderate and high growth scenarios, industrial water demand is expected to increase to between 
9,100 and 17,300 acre-feet annually by 2030. 

Recreation Use Projections 
 
Fishing is the predominant water-based recreational activity in Northeast Wyoming, and angers 
currently engage in approximately 65,000 activity days of fishing each year. Projections 
developed for this study indicate fishing demand is expected to increase to between 81,000 and 
121,000 activity days annually by the year 2030. Northeast Wyoming has limited stream fishery 
resources and only one large reservoir, Keyhole, to supply recreational opportunities.  These 
limited resources will come under increasing pressure in the future as recreational demand 
increases as a result of population growth and increases in tourism.   
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Environmental Use Projections 
 
Environmental water requirements are not directly related to changes in population or tourism, 
but instead reflect human desires concerning the type of environment in which people want to 
live. These desires are reflected in environmental programs and regulations promulgated by 
elected representatives at the local, state and federal levels. Examples include Wyoming’s 
instream flow statues and minimum reservoir pools dedicated to fish and wildlife enhancement. 
While generally non-consumptive, environmental needs can conflict with consumptive water 
demands in some situations. Northeast Wyoming has only limited water resources to meet both 
consumptive and non-consumptive water demands. 

Compact Considerations 
 
Wyoming’s use of surface waters from the Belle Fourche River is subject to limitation by 
interstate compact.  This limitation constrains Wyoming’s ability to develop additional surface 
water resources to meet future needs in Northeast Wyoming.  

Demand Projections Summary 
 
The projected consumptive use of surface water and ground water, for the low, moderate, and 
high growth scenarios in the following two tables. 
 
 

 
Summary of Current and Projected Surface Water and Ground Water Uses 

Use
Surface
Water

Ground
Water

Surface
Water

Ground
Water

Surface
Water

Ground
Water

Surface
Water

Ground
Water

Municipal/Domestic 0 12,700 0 14,600 0 16,100 0 18,200

Industrial1 negligible 900 negligible 3,700 negligible 9,100 negligible 17,300

Irrigation 69,500 16,900 69,500 16,900 72,800 18,900 75,700 20,800

Evaporation 23,500 23,500 23,500 23,500

Recreational

Environmental

Total  93,000 30,500 93,000 35,200 96,300 44,100 99,200 56,300

(non-consumptive)

(not estimated)

Projected Use by Growth Scenario
(Acre-feet/Yr.)

Current Low Moderate High

Note 1:  Excludes oil, gas, and mining uses. 
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Future Water Use Opportunities 
 
This river basin plan quantifies water resources available for development and use and identifies 
current and projected future water needs in the Northeast Wyoming River Basins.  The 
concluding task of this study is to identify future water use opportunities that can be 
implemented to satisfy the water demands in the Little Missouri River, Belle Fourche River, 
Cheyenne River, and Niobrara River Basins in Wyoming. The list of potential water use 
opportunities provided is intended to assist individuals and organizations in finding ways to meet 
their specific needs. 
 
To further assist the users of this list in identifying potential opportunities to satisfy their 
demands, a methodology is presented that can be employed to evaluate a specific opportunity on 
the list relative to similar and related opportunities.  The suggested methodology evaluates 
opportunities according to the likelihood they are desirable, functional, and capable of receiving 
the support required for development.  By using the list of future water use opportunities and 
employing the evaluation methodology, individuals and organizations will have “a place to start” 
in their investigation. 
 
The procedure used to complete this task consisted of four steps: 
 
1. Develop screening criteria to evaluate future water use opportunities – the six screening 

criteria are: 1) water availability; 2) financial feasibility; 3) number of sponsors, 
beneficiaries, and participants; 4)  public acceptance; 5) legal and institutional concerns; and, 
6) environmental and recreational benefits. 

2. Develop a long-list of future water use opportunities – this list was compiled from published 
reports and information provided by the members of the Basin Advisory Group (BAG). 

3. Develop a short-list of opportunities – projects and opportunities on the long-list were 
screened to eliminate projects considered to have little likelihood of development. 

4. Evaluate the opportunities on the short-list – the projects advancing to the short-list were 
categorized by location and type, then evaluated using the criteria developed in Step 1 of the 
process. 

 
Legal and institutional constraints that need to be addressed in water management and 
development were identified and described in the planning study. 
 
The success of a water development project is also dependent on the ability of the source to meet 
the water quality needs of the proposed uses.  In addition, the project itself must protect existing 
and potential uses of waters of the State.  As a part of this river basin planning process a 
description of the water quality character of the Northeast Wyoming River Basins was 
developed.  The plan also describes contemporary water quality programs initiated to protect and 
enhance the quality of surface water in the planning area.  Finally, the primary issues related to 
the quality of water in the planning area are detailed in industrial, agricultural, and municipal 
categories. 
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Issues identified in the Northeast Basin

Category Issues Activities/Projects

Related Lands  - Noxious weeds
 - Streambank erosion

  - Private land rights 
 

Funding  - Funding for implementation
 - Private, state, federal - Who?

Water Development  - Agriculture Crook Co. Reservoir Study
  - Recreation
  - Municipal
  
Water Rights  - Water quantity (adjudicated rights vs. normal streamflow)

 - Current use, adjudicated and historical
  - Private property water rights

 - State law water rights
 - Protecting existing water rights

  - Compact issues - Belle Fourche River
  - Keep "Wyoming" water in Wyoming

Underground Water  - Industrial Gillette Groundwater
 - Urban Pine Haven, Canyon, Sunset, Moorcroft, Wright

  - Agricultural
 

Regulatory  - Clean Water Act, water quality, TMDLs
  - Wetlands

 - Endangered species   
 - Groundwater permitting process

  - Forest management, or lack thereof, effecting water quality
  - Governmental taking of water and/or land

 - Corps of Engineers
 - EPA

  - BOR
  - BLM

 - Source point pollution problems
  - WY DEQ

 - Stream classification
 - Conflicting government goals with private owners caught in the middle
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Issues identified in the Northeast Basin
Category Issues Activities/Projects

Quality  - Sewer discharge  
 - Non-point source pollution
 - Streambank erosion
 - Underground irrigation wells
 - Maintaining water quality for present and future uses
 - Water quality of each stream/river should be determined by a 
      statistically proven testing method

  - Coalbed methane water impact down river - quantity and quality
 - Timber, mining, oil and gas
 

Uses  - Develop for maximum recreational use
 - Boating and fishing
 - Water resources uses

  - Coalbed methane water impact down river - quantity and quality
 - Fisheries
 - Swimming
 - Wildlife

  - Timber, mining, oil and gas
 - Flood control

  
Quantity  - Wasting water discharging without beneficial use

 - Water quantity (adjudicated rights vs. normal streamflow)
 - Instream flow
 - Underground irrigation wells
 - Draft on aquifers, all uses
 - Coalbed methane water impact down river - quantity and quality
 - Timber, mining, oil and gas
 - Flood control
 

Economic Development  - Roads, new and existing
 - Subdivisions
 - Industrial

Conservation  - Surface water
 - Groundwater
 - Recycling
 - Research

NOTE: Revisions were made to this list per comments from BAG members at meeting held 12-8-2005
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E X E C U T I V E  S U M M A R Y :  

P L A T T E  R I V E R  B A S I N  W A T E R  P L A N  
 
 

P R O J E C T  S C O P E  

The Platte River Basin Plan is the seventh and last 
of a series of Wyoming river basin plans prepared 
for the Wyoming Water Development Commission 
(WWDC).  Wyoming previously completed water 
plans for the Bear River Basin, Green River Basin, 
Northeast Wyoming River Basin, Powder/Tongue 
River Basin, Snake/Salt River Basin, and 
Wind/Bighorn River Basin.   
 
The Wyoming State Engineer’s Office (SEO) and 
the Wyoming Water Planning Program completed 
The Wyoming Framework Water Plan in 1973.  
The intent of the 1973 document was to provide a 
“basis upon which to launch further water resource 
planning.”  (Wyoming State Engineer’s Office, 
1973)  This document addressed water issues in all Wyoming river basins.  In 1996, the Wyoming Legislature directed 
the WWDC and the SEO to prepare recommendations for updating the 1973 Framework Water Plan.  After reviewing 
the agencies’ recommendations, the 1999 Wyoming Legislature authorized completion of the Bear River and Green 
River Basin Plans and has subsequently authorized completion of the other basin plans listed above, including this 
Platte River Basin Plan.  
 
The Wyoming basin planning process is founded on the Prior Appropriation Doctrine and the understanding that the 
State of Wyoming should manage its water resources “for the benefit of the citizens of the state.”  (Wyoming Water 
Development Commission, 2002)  Major goals of the basin planning process include: 
 Providing accurate, timely Wyoming water information, both to state officials and to the general public 
 Maintaining an inventory of water uses 
 Assisting Wyoming government officials in developing effective state water policies 
 Protecting future water demands 
 Keeping Wyoming’s water planning process comparable to those of other western states 
 Protecting Wyoming’s water resources from downstream competitors 
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The Platte River Basin Plan consists of the following components: 
 Technical memoranda containing detailed assessments of specific Platte River Basin water data 
 A Geographical Information System (GIS) map-based database containing Platte River Basin water resource 

information that has been generated for and during this project 
 A “Water Atlas” web-based educational tool that is intended to provide key Platte River Basin Plan information to 

the public in a readily-accessible fashion 
 A Platte River Basin Plan Report, which contains a summary of information from the other three components of 

the project 
 

B A S I N  D E S C R I P T I O N  

The Platte River Basin encompasses nearly one-quarter of the land area of Wyoming and comprises the southeast 
portion of the state. All of Albany, Laramie, and Platte Counties and portions of Carbon, Converse, Fremont, Goshen, 
Natrona, Niobrara, Sublette, and Sweetwater Counties are located within the Basin.   
 
The Platte River Basin is part of the Missouri-Mississippi River Basin. The headwaters of the North Platte originate 
with streams east of the Continental Divide located in the mountains surrounding North Park in Colorado and the Sierra 
Madre and Snowy Range mountains of southern Wyoming.  The river flows northerly through central Wyoming and 
east on to Nebraska, gathering an average annual run-off of 1.4 million acre-feet.  In central Nebraska, the North and 
South Platte rivers join to form the Platte River flowing eastward to the Missouri River south of Omaha, Nebraska.  
 
The North Platte River drainage in Wyoming was divided into the seven subbasins for the purposes of basin planning: 
 Above Pathfinder Reservoir 
 Pathfinder Reservoir to Guernsey Reservoir 
 Guernsey Reservoir to State Line 
 Horse Creek 
 Lower Laramie 
 Upper Laramie 
 South Platte 

 
Although portions of the drainages for both the North and South Platte Rivers exist in Wyoming, only the North Platte 
River flows through the state. The South Platte River drainage in Wyoming consists of headwater streams that drain 
into Colorado and Nebraska.  The Laramie River is a major tributary of the North Platte River, which headwaters in 
Colorado.  
 
The topography of the Platte River Basin includes valleys, high plains, hills, and mountains with elevations up to 
12,013 feet above mean sea level at Medicine Bow Peak of the Medicine Bow Mountains.  The lowest point of 
elevation in the Platte River Basin in Wyoming is 4,025 feet above mean sea level and is located on the North Platte 
River where the river crosses the Wyoming-Nebraska State Line.  
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Precipitation and streamflows throughout the Platte River Basin follow topography and geomorphology. A large 
portion of the Basin within Wyoming receives an average of 8-12 inches of precipitation annually. Downstream 
portions of the Basin typically receive an average of 12-16 inches of precipitation annually. The heaviest precipitation 
in the Basin falls over the mountain ranges. Precipitation increases with elevation and can exceed 60 inches a year at 
the highest points in the Basin. 
 

P L A T T E  R I V E R  W A T E R  M A N A G E M E N T  

The Territory of Wyoming was created on July 25, 1868 and shortly thereafter, the first water laws for Wyoming were 
drafted. The early laws set the foundation of water law as it exists today by establishing the ideas of priority of 
appropriation and stewardship of water resources.  In 1890, Wyoming was divided into four water divisions, with 
Division One containing the Platte River Basin. The Carey Act was passed in 1894 to promote reclaiming lands in each 
of the western states for irrigation and settlement. This prompted investment in water development projects, including 
the construction of Wheatland No. 1 (1897) and Wheatland No. 2 (1898) Reservoirs on the Laramie River by the 
Wyoming Development Company.  Reservoir construction continued through the early 1900’s throughout Division 
One and the rest of Wyoming. 
 
The construction of several large reservoirs by the Bureau of Reclamation along the North Platte River in Wyoming 
during the first half of the 20th century has had a significant effect on the use and distribution of water in the Basin.  
Pathfinder, Seminoe, Kortes, Alcova, Glendo, and Guernsey Reservoir provide storage supplies for federal irrigation 
projects serving over 226,000 acres, as well as hydropower generation.  Along the Laramie River, major reservoirs 
include Wheatland No. 2, Wheatland No. 3, and Grayrocks. All of these reservoirs store water for irrigation.  
 
Irrigation is the largest use of water in the Platte Basin.  The apportionment of water between the States of Wyoming, 
Colorado, and Nebraska for irrigation use has historically been disputed between the three states. The first interstate 
lawsuit regarding the apportionment of water was filed by Wyoming in 1911 against the State of Colorado and its use 
of water from the Big Laramie River. Eleven years later, the Supreme Court ruled that priority of appropriation would 
be used to apportion waters across state lines since both states recognized that doctrine individually.  
 
With the drought of the 1930’s, Nebraska filed a lawsuit against Wyoming in 1934 claiming that priority water rights in 
Nebraska were not being honored due to diversions in Wyoming for junior rights. In its 1945 decree, the Supreme 
Court upheld rights in Nebraska and set limitations on appropriations of North Platte water in Wyoming.  
Subsequently, Nebraska filed a lawsuit reopening the decree in 1986 that resulted in establishment of the Modified 
North Platte Decree in 2001.   
 
In 1997, the States of Colorado, Wyoming, and Nebraska and the U.S. Department of the Interior (DOI) signed the 
Cooperative Agreement for Platte River Research and Other Efforts Relating to Endangered Species Habitat Along the 
Central Platte River, Nebraska (Cooperative Agreement).  The purpose of the Cooperative Agreement is to implement 
certain aspects of the U.S. Fish and Wildlife Service’s (USFWS) recovery plans for target species (whooping crane, 
piping plover, interior least tern, and the pallid sturgeon) that relate to the habitats of these species.  This agreement 
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stipulates the development of a Basin-wide program, the Platte River Recovery Implementation Program (PRRIP), to 
be implemented following evaluation of the Proposed Alternative and a range of reasonable alternatives in compliance 
with the National Environmental Policy Act (NEPA) and the Endangered Species Act (ESA). 
 
The Cooperative Agreement led to the creation of a Governance Committee composed of member representatives from 
the three signatory states, the federal government, environmental groups, and Basin water users.  The Governance 
Committee was charged with developing details of the first 13-year long increment of the PRRIP.  Without the PRRIP, 
each significant water project or activity with a federal nexus in the Platte River Basin would be required to address and 
comply with federal Endangered Species Act (ESA) regulations individually, a process that could be costly and 
inefficient and would severely impact the feasibility of any such projects.  The Cooperative Agreement is intended to 
provide an “efficient, effective, and equitable way to create improvements in the habitat” of the four Platte River target 
species while allowing numerous existing and some proposed Platte River water projects and activities to continue and 
to meet the requirements of the ESA.   
 
The Governance Committee prepared and submitted a draft PRRIP to the DOI for review under NEPA and for use in 
preparing a Draft Environmental Impact Statement (DEIS).  When submitted, the components of the draft PRRIP were 
at various stages of development and completion.  Following NEPA review, the DOI will issue a Record of Decision.  
Following issuance of the Record of Decision, the governors of Wyoming, Nebraska, and Colorado and the U.S. 
Secretary of the Interior may enter into a PRRIP, which is anticipated to occur in 2006.    
 
The U.S. Bureau of Reclamation (USBR) and the USFWS have jointly prepared a DEIS for the first 13-year increment 
of the Governance Committee’s PRRIP.  The DEIS assesses the environmental consequences of the PRRIP as required 
by NEPA.  USBR and USFWS released the DEIS for public comment in January 2004.  The DEIS is the precursor to 
an Environmental Impact Statement (EIS) that is required by NEPA.   
 

P L A T T E  R I V E R  B A S I N  P L A N  W A T E R  A T L A S  E D U C A T I O N A L  T O O L    

An online educational tool called the Platte River Basin Water Atlas was also developed as part of this study.  The 
Water Atlas is intended to serve as an information resource accessible to the general public via the internet that broadly 
educates the public about the water resources of Wyoming’s Platte River Basin.  The Water Atlas is an ideal way to 
begin exploring for information presented in the Basin Plan.  Access to the Water Atlas is available through the Water 
Plan website at http://waterplan.state.wy.us. 
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A G R I C U L T U R A L  W A T E R  U S E  

Almost half of Wyoming’s irrigated acres lie 
within the Platte River Basin, and nearly half 
of the state’s livestock are raised in the Basin.  
Agricultural operations are the single largest 
consumer of water in Wyoming’s Platte River 
Basin.   
 

F E D E R A L  I R R I G A T I O N  P R O J E C T S  I N  

W Y O M I N G ’ S  P L A T T E  R I V E R  B A S I N  

The federal government constructed many 
dams, diversions, canals, and related facilities during the twentieth century on and near the North Platte River in 
Wyoming.  These structures include the largest reservoirs in Wyoming’s Platte River Basin and play a major role in 
controlling and utilizing Basin surface water resources.  These structures are located in the Above Pathfinder and 
Pathfinder to Guernsey subbasins of Wyoming’s Platte River Basin.  Dams and reservoirs were constructed as 
components of large federal irrigation projects, including, in chronological order: 
 The North Platte Project 

▫ Created Pathfinder and Guernsey Reservoirs 
▫ Developed 2,000 miles of irrigation canals, laterals, and drains 
▫ Fully supplies irrigation water for 226,000 acres 

 The Kendrick Project 
▫ Major components are Seminoe Dam and Reservoir, Seminoe Powerplant, Alcova Dam and Reservoir, Alcova 

Powerplant, and the Casper Canal  
▫ Supplies irrigation water to 24,000 acres 

 The Kortes Unit of the Pick-Sloan Missouri River Basin Project 
▫ Includes Kortes Dam, Reservoir, and Powerplant 

 The Glendo Unit of the Pick-Sloan Missouri River Basin Project 
▫ Includes Glendo Dam and Reservoir, Glendo Powerplant, Gray Reef Dam and Reservoir, and Fremont Canyon 

Power Plant 
 
These federal facilities are administered by the U.S. Bureau of Reclamation (USBR) and are intended primarily to 
provide storage of irrigation water and subsequent generation of electrical power as the irrigation water is released. 
 

M U N I C I P A L  A N D  D O M E S T I C  W A T E R  U S E  

The overall domestic and municipal water use in the Platte River Basin of Wyoming were estimated as part of the 
Basin Plan.  Estimates were prepared independently of Wyoming’s Depletions Plan (WDP) and followed a different 
methodology than what is being considered for the proposed Platte River Recovery Implementation Program.  Specific 
criteria were established to identify municipal verses domestic use.   
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According to the Environmental Protection Agency (EPA), there are currently 54 active municipal and community 
public water systems within Wyoming’s Platte River Basin.  A total of 195,107 people within the Platte River Basin are 
served by these community systems.  This population utilizes a combination of surface water and groundwater and 
demands an average of 41.0 million gallons per day (mgd), or roughly 210 gallons per capita per day (gpcpd), and a 
peak daily amount of 110.8 mgd.  Based on WWDC (2002) data, it appears that the majority of the municipal and 
community public water systems in the Platte River Basin have sufficient water to meet current and future needs.   
 
Based on rural domestic and non-community public water system usage, the average total domestic water usage for the 
Platte River Basin is estimated to range from 8.29 mgd to 15.36 mgd.  Assuming a rural domestic population of 47,138 
and an average demand of 150 to 300 gallons per capita per day (gpcpd), estimated rural domestic groundwater use 
ranges from 7.07 mgd to 14.14 mgd.  For the 16,270 people in the subbasin who use the 79 non-community public 
water systems, estimated domestic water usage is 1.22 mgd based on assumed usage of 75 gpcpd.   
  

I N D U S T R I A L  W A T E R  U S E  

Basin industry has developed at a fairly slow pace except during boom periods.  Industries that consumed the most 
water in the Platte River Basin between 1981 and 2000 were the oil, coal, and uranium exploration and extraction 
industries.  Power generation facilities, aggregate and cement production plants, an ammonium-nitrate production 
plant, a sugar beet processing facility, and an ethanol production plant have also been significant users of groundwater 
and surface water supplies in the Platte River Basin.  Total permitted industrial use of water in the Wyoming Platte 
River Basin is comprised of approximately 75 percent groundwater and 25 percent surface water.   
 

R E C R E A T I O N A L  W A T E R  U S E  

Water has many uses in an arid state such as Wyoming, and one of the most important and valued to the culture of 
Wyoming is recreational use.  While water projects were originally developed to provide an adequate water supply for 
irrigation projects, to control flooding, and to generate hydroelectric power, the use and importance of these waters for 
recreation continue to grow.  There are several types of recreation in the Platte River Basin that are directly contingent 
upon a stable water resource.  These include, but are not limited to, boating, fishing, waterfowl hunting, swimming, 
camping, skiing, snowmobiling, and golfing.  With the exception of irrigation on the Basin’s nineteen golf courses, 
these recreational uses are generally non-consumptive in nature yet rely upon a consistent water source, whether it is a 
running stream or a standing water body.   
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E N V I R O N M E N T A L  W A T E R  U S E  

Environmental water use within the Platte River Basin includes maintenance of minimum stream flow rates and 
reservoir water levels to protect new and existing fisheries and wildlife habitat.  Instream flow filings, instream 
bypasses, and minimum reservoir releases are three tools used by state and federal agencies to produce and protect 
fisheries habitat in the Platte River Basin that has been impacted by historical low flow conditions.  Due to the non-
consumptive nature of environmental water uses, water consumption attributed to environmental use is minimal and is 
due primarily to evaporative loss.  
 

W A T E R  U S E  F R O M  S T O R A G E  

Reservoirs in the Platte River Basin are owned and operated by a variety of entities, including the USBR, 
municipalities, irrigation districts, and private individuals.  Information regarding reservoirs with permitted capacities 
greater than 50 acre-feet are compiled in the Plan.   
 
The federal reservoirs on North Platte River in Wyoming are a key water supply component to federal irrigation 
projects located downstream.  Federal reservoirs, in order of occurrence on the North Platte River in Wyoming from 
upstream to downstream, are: 
 Seminoe Reservoir 
 Kortes Reservoir 
 Pathfinder Reservoir 
 Alcova Reservoir 
 Gray Reef Reservoir 
 Glendo Reservoir 
 Guernsey Reservoir 

 
Total storage capacity of these federal reservoirs is in excess of 3 million acre-feet.  Benefits from stored water in these 
federal reservoirs include water supplies for irrigation and power generation,  as well as recreation and flood control.   
 
In addition to descriptions of the federal reservoirs, the Plan provides information on  reservoirs that have capacities 
over1,000 acre-feet, or that serve as a significant water supply within the River Basin.      
 

C U R R E N T  W A T E R  U S E  S U M M A R Y  

As shown in the chart below, agriculture is obviously the most significant water use in the Basin.  The industrial sector 
also uses a comparitively large amount of water. This sector, which includes energy and minerals, has historically 
added volatility to the Basin economy but has also provided high-paying jobs.  While municipal water consumption is a 
small percentage of the overall water used in the Basin, cities and towns have unique requirements that demand 
reliability.  Travel, tourism, and recreation contribute to the Basin economy, and water plays an important, but 
somewhat different, role in this sector.  Environmental water use is not quantified as it is typically non-consumptive 
and relates to recreational use.   
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The current water uses within the Basin are summarized as follows: 

 

A V A I L A B L E  S U R F A C E  W A T E R   

A determination of the available water resources is a significant component to Wyoming’s river basin planning.   
Available surface water has been estimated in other river basins by the development of simple computer models that 
consider both hydrologic conditions and existing appropriations of the resource that constrain water availability.  
Because the surface water resources of the Platte River Basin are widely acknowledged to be fully appropriated, the 
scope for this component of the Platte River Basin Plan was modified, relative to the other river basin plans, to simply 
characterize the resource.  Accordingly, the surface water resources were determined by collection of stream gage data 
and a study of the historic flow conditions across the Basin.   
 

A V A I L A B L E  G R O U N D W A T E R   

In many ways, Wyoming’s Platte River Basin presents one of the most complicated groundwater regions in Wyoming 
for a variety of political, geologic, and hydrogeologic reasons.  While groundwater has always been an important water 
source for municipal, agricultural, and other uses in the planning area, its importance and administrative complexity 
have increased in recent years. 
 
The North Platte River has been assessed as fully appropriated for some time, and several court decisions and interstate 
agreements have recognized that hydrologically connected groundwater wells were impacting river flows.  Both the 
Modified North Platte Decree and Cooperative Agreement may affect the use and development of groundwater 
resources within the Platte River Basin.  An important criterion for assessing groundwater supplies is whether the 
groundwater supply is hydrologically connected with tributary surface waters in the Basin.   
 
The Plan inventories published information on the groundwater resources within the Basin and catalogs the State 
Engineer’s groundwater permit database for the categories of existing groundwater uses.  The information is presented 

Industrial
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83%

Municipal / 
Domestic

3%



E X E C U T I V E  S U M M A R Y  

- 9 -  

in the form of project Geographic Information System (GIS) data layers for each subbasin, including: 
 Permitted active municipal, domestic, industrial, agricultural, recreational, and environmental wells with permitted 

production rates of 50 gallons per minute or greater 
 Coal bed natural gas (methane) wells (where applicable) 

 
The origins and status of the three basin groundwater control areas, including the Prairie Center Control Area, the 
Laramie County Control Area, and the Platte County Control Area are also presented in the Plan.  Other objectives of 
this Plan included: 
 Characterizing the aquifers of the planning area with regard to location, storage, and yield based on existing 

information 
 Summarizing the potential for additional groundwater development and aquifer storage, and any potential impacts 

of such development to the groundwater and surface water systems in the Basin 
 Characterizing coal bed natural gas (methane) development and its short- and long-term effects on groundwater 

and surface water supplies within subbasins of the Platte River Basin 
 Summarizing groundwater interference issues 

 
Groundwater resouces are organized based on aquifer systems in the Basin, which are described by the geologic age of 
the rock formations that form the aquifers.  Groundwater quality in aquifers is variable and dependent upon a variety of 
factors including, distance from the recharge area, aquifer transmissivity and storage, groundwater flow rates, aquifer 
rock type, dissolution of soluble salts within the aquifer matrix, and leakage of poor quality water into the aquifer from 
adjacent units.  Generally, the best quality groundwater is present at locations closest to the geologic outcrop areas for 
the aquifer systems. 
  

D E M A N D  P R O J E C T I O N S  S U M M A R Y  

Information was developed to establish a baseline for projecting long-term economic and demographic activity, and 
projecting future water demand.  Water demands, both in terms of diversions and consumptive use were developed 
under three scenarios: High, Low, and Mid economic growth.  The economic and demographic data were applied to 
develop water demand projections for the three growth scenarios.  In the simplest terms, the High Scenario incorporates 
an estimation of the most growth in each of the key sectors and in the region that could potentially occur over the 
forecast horizon.  The Low Scenario embodies the estimated lowest simultaneous growth (or largest contraction) 
reasonably likely to occur in each of the key sectors and in the region over the planning horizon.  The Mid Scenario 
represents the assumed most realistic level of growth likely to occur in each of the key sectors and in the region over 
the planning horizon.   



P L A T T E  R I V E R  B A S I N  P R O J E C T  
 

- 1 0 -  

The following table shows a summary of future water demands for each these growth scenarios categorized by use. 
 

Summary of current and projected water uses (af/yr) 

 Projected Use by Growth Scenario (acre-feet/yr) 
 Diversions Consumptive Use 

 
Current 

Diversions 

Current 
Consumptive

Use Low Mid High Low Mid High 
Agricultural 1,559,300 668,300 1,527,200 1,559,600 1,647,600 655,200 667,600 707,600 
Municipal/Domestic 49,100 24,500 71,000 75,600 89,000 35,400 37,800 44,600 
Industrial 104,200 104,200 75,290 92,450 115,760 75,290 92,450 115,760 
Recreational 8,440 4,410 8,440 9,740 12,240 4,410 5,010 6,310 

Total 1,721,040 801,410 1,681,930 1,737,390 1,864,600 770,300 802,860 874,270 

Surface water 1,528,000 677,000 1,511,100 1,546,900 1,661,400 669,400 684,400 748,200 
Groundwater 193,040 124,410 170,830 190,490 203,200 100,900 118,460 126,070 

 
Among the economic sectors, the largest projected changes in water demand occur in the municipal and rural domestic 
sector, though total municipal water demand remains small relative to water demand in the agricultural sector.  While 
the agricultural sector experiences one of the smallest percentage changes over the projection period, the relative 
magnitude of this sector’s water demand allows it to drive much of the projected annual and monthly water use 
patterns.  Although industrial water use declines except under the High Scenario, the sector’s diminutive size implies a 
minimal overall impact on water demand in the Basin under any scenario.  The recreational sector is also small and 
exhibits only moderate changes in demand under the three scenarios.  Demand in the environmental sector was defined 
to include water used in enhancing environmental resources such as fish and wildlife habitat.  Scenarios were defined 
for this sector through assessment of the likelihood of future activity in the Basin; the approval or denial of instream 
flow water rights largely drives future water demand in this sector by scenario. 
 

P R O J E C T E D  A N N U A L  W A T E R  D E M A N D S  –  H I G H  S C E N E R I O  

Under the assumption of a normal demand year, total Basin water diversion requirements are projected to increase by 
about 8 percent from year 2005 to year 2035 under the High Scenario, an increase of 144,000 acre-feet.  In a high 
demand year, the increase is projected to be around 8 percent, or 202,000 acre-feet. 
 
Under the High Scenario, total agricultural water demand grows moderately over the projection period.  Agriculture 
continues to comprise the vast majority of total water demand under the High Scenario; agriculture accounts for 88 
percent of total water diverted and roughly 81 percent of total consumptive use in normal demand year 2035.  
Consumptive use is only 43 percent of total diversions for irrigated agricultural production within the Basin, reflecting 
low efficiencies and reuse of return flows.  The vast majority of agricultural water demand remains in irrigated crop 
production, with less than one percent of total projected agricultural diversions and consumptive use going to direct 
livestock sustenance.   
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Under the High Scenario, municipal water demand in the Basin increases by 80 percent over the 30-year projection 
period.  Municipal water demand will remain a relatively small sector, accounting for only five percent of total water 
diversions and five percent of total consumptive use in a normal demand year 2035. 
 
Water demand within the industrial sector increases by about 11 percent over the projection period under the High 
Scenario, both consumptive use and diversions.  Industrial water demands are likely to continue to be a minor element 
within the Basin, accounting for 13 percent of total consumptive use and six percent of total diversions under the High 
Scenario in a normal year 2035. 
 
Consumptively used water demand in the recreational sector increases under the High Scenario.  While water use for 
snowmaking will remain constant, water used for golf course irrigation is projected to increase by roughly 45 percent 
over the projection period.  Overall, recreational water consumption is expected to remain quite small, accounting for 
less than one percent of Basin water demand. 
 
The share of aggregate water demand met by groundwater resources versus surface water within the Basin remains 
relatively constant over the projection period under the High Scenario.  Almost 90 percent of water needs will continue 
to come from surface water. 
 

P R O J E C T E D  A N N U A L  W A T E R  D E M A N D S  –  L O W  S C E N A R I O  

Total water diversion requirements under the Low Scenario in a normal demand year are projected to decline by two 
percent from 2005 to 2035; high demand year diversion requirements are projected to drop by two percent over the 
same period.  Consumptive use is expected to drop slightly more under the Low Scenario, by four percent in a normal 
demand year and by three percent in a high demand year. 
 
Under the Low Scenario, total agricultural water demand declines slightly over the projection period – just two percent 
when measured in terms of diversions or consumptive use.   Agriculture continues to comprise the vast majority of total 
water demand under the Low Scenario; agriculture is responsible for 91 percent of total water diverted and roughly 85 
percent of total consumptive use in a normal demand year 2035.  Consumptive use is only 43 percent of total diversions 
for irrigated agricultural production within the Basin, reflecting low efficiencies and reuse of return flows.  The vast 
majority of agricultural water demand remains in irrigated crop production, with less than one percent of total projected 
agricultural diversions and consumptive use going to direct livestock sustenance. 
 
In the municipal sector, the 45 percent increase in both diversions and consumptive use is the direct result of the 
projected increases in Basin population levels, but it remains a small portion of overall Basin water demands. 
 
Under the Low Scenario, nearly one-third of industrial water demand wanes by 2035 as the oil production sector 
declines and as mines close.  This sector will represent an even smaller portion of overall water demands. 
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Water demand in the recreational sector remains constant under the Low Scenario as no ski area expansions or golf 
course developments are assumed to occur during the projection period.  Overall, this sector is expected to remain 
relatively small, accounting for less than one percent of water demand, both diversions and consumptive use. 
  
Under the Low Scenario, the share of total groundwater diversions and consumptive use is expected to decrease 
slightly, by roughly one to two percent. This change is due primarily to large losses in industrial groundwater use 
expected under the Low Scenario. 
 

P R O J E C T E D  A N N U A L  W A T E R  D E M A N D S  –  M I D  S C E N A R I O  

Assuming a normal demand year, total Basin water diversions and consumptive use are projected to increase by about 
one percent from year 2005 to year 2035 under the Mid Scenario.  In a high demand year, diversions and consumptive 
use are also expected to increase by around one percent over the planning horizon.  The projected difference in 
aggregate diversions and aggregate consumptive use under normal water demand conditions amounts to roughly 16,000 
acre-feet and 1,500 acre-feet, respectively. 
 
Under the Mid Scenario, total agricultural water demand declines very slightly over the projection period, measured in 
terms of diversions or consumptive use.  Agriculture continues to comprise the vast majority of total water demand 
under the Mid Scenario; agriculture is responsible for 90 percent of total water diverted and roughly 83 percent of total 
consumptive use in a normal demand year 2035.  Consumptive use is only 43 percent of total diversions for irrigated 
agricultural production within the Basin, reflecting low efficiencies and reuse of return flows.  The vast majority of 
agricultural water demand remains in irrigated crop production, with less than one percent of total projected 
agricultural diversions and consumptive use going to direct livestock sustenance. 
 
Under the Mid Scenario, while municipal water demand increases by 54 percent over the 30-year projection period, it 
remains a relatively small sector, accounting for only four percent of total water diversions and five percent of total 
consumptive use within the Basin in a normal demand year 2035. 
 
Under the Mid Scenario, both water diversions and consumptive use in the Basin industrial sector are projected to 
decline 11 percent from current levels.  Industrial water use will become an even smaller portion of overall Basin water 
demand, dropping to just five percent of diversions and 12 percent of consumptive use in a normal demand year 2035. 
 
Water demand in the recreational sector grows moderately under the Mid Scenario as two new golf courses begin 
operation in 2005; snowmaking water demands remain constant.  Despite this increase in recreation diversions and 
consumptive use of 15 percent, this sector remains quite small overall, accounting for less one percent of Basin water 
demand, both diversions and consumptive use. 
 
Under the Mid Scenario, the share of total diversions and consumptive use from groundwater sources is projected to 
decrease slightly as large industrial groundwater uses wane over the projection period. 
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F U T U R E  W A T E R  U S E  O P P O R T U N I T I E S  

Future development and use of water in Wyoming’s Platte River Basin may be limited or otherwise impacted by a 
variety of factors, including water availability, funding, public involvement, court decrees, Platte River Recovery 
Implementation Program (PRRIP), water quality, and regulatory issues.   
 
The future water use opportunities that were evaluated are categorized as being either structural or non-structural.  
Structural future water use opportunities are those that include, but are not limited to, new storage reservoirs, 
conveyance system upgrades, water distribution enhancements, groundwater development, aquifer storage and recovery 
projects, in-basin water transfer components, and transbasin diversions.  Non-structural future water use opportunities 
are those that include, but are not limited to, local and Basin-wide conservation and management, modified reservoir 
operations, municipal water conservation, improved agricultural water use efficiencies, water right transfers and 
exchanges, water banking, and conjunctive use options. 
  
Potential future Platte River Basin water use opportunities may be assessed on the basis of a variety of considerations.  
The following factors were considered during BAG discussions regarding further water use opportunities: 
 Pertinent water use sectors 
 Water availability 
 Technical factors 
 Economic factors 
 Environmental factors 
 Legal and institutional factors 
 Public acceptance 
 Water quality 
 Ability to satisfy multiple demands 

 
Following receipt of comments from the WWDC and stakeholders, the final list of future Platte River Basin water use 
opportunities, was organized on the basis of structural and non-structural water use opportunities.   
 
Structural future water use opportunities include: 
 Groundwater augmentation – non-hydrologically connected to North Platte River surface water 
 Upper Laramie River storage opportunities 
 Transbasin diversions 
 Snow fence 
 Stormwater capture, storage, treatment, and management; irrigation with treated municipal wastewater; grey water 

irrigation; and municipal irrigation using untreated water 
 Modification of Pathfinder Dam and Reservoir 
 Coal bed natural gas (methane) 
 Regionalization of public water supply systems 
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 Co-production of electricity and hydrogen from existing hydropower facilities 
 Improving agricultural irrigation system efficiencies 

 
Non-structural future water use opportunities include: 
 Drought response planning 
 Weather modification 
 Water conservation 
 Water right transfers 
 Enhancing recreational use of water resources 
 Increasing runoff from national forests based on modified U.S. Forest Service policies and practices 
 Water exchange/banking 
 Multi-purpose flood control programs 
 Utilization of WWDC’s small water project program 

 

F U T U R E  W A T E R  P L A N  D I R E C T I V E S  

The Plan and Water Atlas are intended to be used as references for Wyoming citizens and State agencies to understand 
the present uses of water and potential for future development of the resources within the Basin.  It will be important to 
update the Plan over time in order to maintain a current base of information on the water resources in Platte River 
Basin.   
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Issues identified in the Platte River Basin

Category Issues Activities/Projects

Regulatory issues (was previously Impacts on the Upper Platte due to Pathfinder/Inland Lakes issues
Federal Involvement; Downstream Endangered Species Act (ESA) issues
Claims; Water Rights) Additional costs associated with federal involvement

Additional restrictions on use related to federal programs
Wyoming water first used in Wyoming
Change of use from irrigation to ESA/municipal use
Sale of water rights to other users or entities (consequences of law)
Water quantity to satisfy all users
Leasing or sale of water rights (law)
Potential challenges to prior appropriation doctrine
Property rights
Effects of modified North Platte Decree
Effects of Pathfinder modifications
Irrigation return flow considerations

Water Development Inter-basin water transfers for agricultural, municipal, domestic use Weather Modification
Forest management for forest yield
Management of water resources (are we doing everything we can?)
Poor geography for dam sites

 Funding projects -  rural vs. urban
Industrial growth (lack of water resources)
Economic opportunities of water storage projects, jobs, hydroelectric power, construction, 
maintenance, etc

 Modified North Platte Decree availability of water
 Water quality

Endangered Species Act (ESA) issues
Importance of irrigation to maximize agricultural production 
Irrigation return flow considerations

 
Industrial/Manufacturing/Minerals Extraction - adequate rights (priority and quantity) for future 
industrial expansion, new venture opportunities; conservation incentives

State Regulatory Conversion of agricultural lands to other uses
Modified North Platte River decree effects on water rights
1904 call effect on acreage that can be irrigated 
Irrigation return flow considerations
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Issues identified in the Platte River Basin

Category Issues Activities/Projects

State Regulatory (cont.) Regulations regarding water quality
Disaster and Emergency Response Contingency - should emergency uses (i.e. fighting forest 
fires) take priority over ESA, prioirty decree, etc.?
Industrial/Manufacturing/Minerals Extraction - adequate rights (priority and quantity) for future 
industrial expansion, new venture opportunities; conservation incentives

Ability to store direct-flow rights later/longer irrigation by more conservative irrigation practices
Contamination through industrial, agriculture or municipal discharge 
State regulations on water quality
Natural impairment - stream classification based on water quality

Federal Regulatory Irrigation return flow considerations
Regulations regarding water quality

 
Disaster and Emergency Response Contingency - should emergency uses (i.e. fighting forest 
fires) take priority over ESA, prioirty decree, etc.?

 
Recreation - low priority; effects of prolonged droughtwater availability for recreational 
purposes; federal facilities impact water designated for other uses
Achieve full storage capacity as per North Platte Decree
Clean Water Act (CWA) renewal impacts
Contamination through industrial, agriculture or municipal discharge 
Federal regulations on water quality
Natural impairment - stream classification based on water quality

Consumptive Use Importance of irrigation to maximize agricultural production 
Irrigation return flow considerations
Prior appropriation doctrine property issues
Effects of prolonged drought
Irrigation distribution systems inefficiency
Enhanced education regarding natural flow
Continue silt run by dredging or other means

Geological constraints
Saratoga, Riverside/Encampment, Cheyenne GW Exploration 
(Belvoir), Splitrock, Douglas, Glenrock, Pine Bluffs, Albin

Surface/groundwater interactions
Aquifer contamination
Water quality
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Issues identified in the Platte River Basin

Category Issues Activities/Projects

Consumptive Use (cont.) Aquifer depletions, over-appropriation
Effects of prolonged drought
Industrial/Manufacturing/Minerals Extraction - adequate rights (priority and quantity) for future 
industrial expansion, new venture opportunities; conservation incentives
Municipal/Domestic
       Lack of planning (rural subdivisions) Laramie, Casper Master Plan, Rawlins raw water storage
       Water quality regulations
       Surface water/groundwater
       Restrictions on use
       Water storage regulations
       Growth
       Return flow
       Metered systems
       Regionalization
       Conservation water rates
       Prolonged droughtwater availability
Limit landscape water use for new construction

 Water conservation and reuse - cause and effect

Non-consumptive use Irrigation return flow considerations
Recreation - low priority; effects of prolonged droughtwater availability for recreational 
purposes; federal facilities impact water designated for other uses
In-bank storage to enhance stream flow
Use Wyoming water in Wyoming
Change laws to allow alternate instream uses
Wyoming Game & Fish Dept. instream filings use of Public Trust Doctrine
Water origin when demand exceeds supply
Effects of prolonged drought - which water use is affected first?
Water conservation and reuse - cause and effect
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Priorities for Platte River Basin

Need for increasing water supplies in the 
Platte River Basin--use Wyoming's water in 
Wyoming; Transbasin diversions; water 
conservation; maximize water quantity; 
groundwater resources Where's water going to come from for future growth (municipal, industrial)

Increasing storage capacity in the basin question raised about transfer of direct flow rights to storage

Regulatory climate conducive to increasing 
storage and water utilization in the Platte 
Basin Endangered Species demands for water (ESA)

Planning for economic and population growth 
water needs Front Range growth encrouching to Wyoming

Assuring that water quality is adequate for 
uses anticipated for the basin in the future
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Executive Summary 
Powder/Tongue River Basin Plan 

Project Scope 
 
The Powder/Tongue River Basin Plan document is one of four River Basin Plans thus far 
completed by the Wyoming Water Development Commission as authorized by the Wyoming 
Legislature in 1999.  The plans for the Bear River Basin and Green River Basin were completed 
in 2001, and the plan for the Northeast Wyoming River Basins is being completed concurrently 
with the Powder/Tongue River Basin Plan.   The Wind/Big Horn River Basin and the Snake/Salt 
River Basin plans were initiated in 2002 and the plan for the North Platte River will commence 
in the near future.  It is the express desire of the program to revisit and update the basin planning 
documents every five years. 
 
This planning document presents current and projected future uses of water in Wyoming’s 
Powder/Tongue River Basin.  Uses inventoried and analyzed in this plan include agricultural, 
municipal, industrial, environmental, and recreational.  Surface and ground water uses are both 
described as is overall water quality.  Given current uses, the availability of surface water and 
ground water to meet estimated future requirements is analyzed.  The current institutional and 
legal framework of water development and management is presented. 
 
The primary products of this planning study are technical memoranda prepared for the large 
number of topics addressed in the plan.  These memoranda provide detailed descriptions of the 
data collected, source references, analyses performed, tools developed, and the results of each 
investigation required to fully explore the water resources within the planning area.  The intent of 
this Executive Summary, and the associated Final Report, is to describe the planning study in 
sufficient detail for the reader to gain a general understanding of the investigations that were 
performed and the results of those investigations.  For detailed information on a specific topic the 
reader is directed to the technical memorandum prepared for that topic. 

Basin Description 
 
The study area of the Powder/Tongue River Basin Plan includes the drainages of the Little 
Bighorn River, Tongue River, Powder River, and Little Powder River.  These river basins 
encompass all or part of Sheridan, Johnson, Campbell, Natrona, and Converse counties as well as 
a small part of Washakie county in north central Wyoming.  The planning area is shown on 
Figure 1.  
 
Climate throughout the Basin varies, but generally follows the pattern of a high desert region.  
Annual precipitation in the range of 13 to 15 inches is the norm for the majority of the planning 
area. 
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The major rivers and streams in the study area include the following: 
 

 Little Bighorn River Basin – Little Bighorn River, Elkhorn Creek, Red Canyon Creek, 
and East Pass Creek 

 Tongue River Basin – Goose Creek, Big Goose Creek, Little Goose Creek, Prairie Dog 
Creek, and Tongue River. 

 Powder River Basin – Powder River, Little Powder River, Clear Creek, Piney Creek, and 
Crazy Woman Creek 

 
There have been a number of reservoirs developed in the Powder/Tongue River Basin to enhance 
the water supply in the study area.  The major storage facilities include: 
 

 Tongue River Basin – Twin Lakes, Big Goose Park Reservoir, Cross Creek Reservoir, 
Big Horn Reservoir, Dome Lake, and Sawmill Reservoir 

 Powder River Basin – Lake DeSmet, Healy Reservoir, Kearney Lake, Willow Park 
Reservoir, Cloud Peak Reservoir, and Tie Hack Reservoir, in the Clear Creek watershed, 
Muddy Guard No. 2 Reservoir in the Crazy Woman Creek drainage, and Dull Knife 
Reservoir on the North Fork of the Powder River. 

Water Law and the Yellowstone River Compact 
 
The Wyoming constitution establishes water in the state to be the property of the state.  
Consequently, all development and management of water resources in Wyoming is governed by 
the water laws embodied in the Constitution and Statutes.  These water laws are recognized as 
inviolate in the river basin planning program. 
 
The Yellowstone River Compact of 1950 controls the development and use of water from the 
Tongue River, Powder River, and Little Powder River.  This compact divides the unappropriated 
flow of the Tongue River, Powder River, and Little Powder River, after needs for supplemental 
supply for existing rights are met, as follows: 
 

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

 
Article X of the Compact stipulates that no water shall be diverted from the Yellowstone River 
Basin without the unanimous consent of the three signatory states, Wyoming, Montana, and 
North Dakota. 

Agricultural Water Use 
 
Irrigated agriculture in the planning area is primarily associated with forage production for the 
livestock industry.  Ranchers depend on irrigated cropland to provide winter feed and summer 
grazing for their stock.  Alfalfa, grass hay, and pasture grass are the dominant crops grown in the 
planning area.  Lesser amounts of small grains and corn are also produced.  In total, 161,360 
acres of land are actively irrigated in the planning area and the vast majority of these lands are 
irrigated with surface water. 
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The depletion of water by irrigation is primarily dependent on the number of acres irrigated, the 
crop water demands, and the amount of water available to meet these demands. Depletions for 
wet, normal, and dry years total 194,000 acre-feet, 184,000 acre-feet, and 178,000 acre-feet 
respectively. 

Municipal and Domestic Water Use 
 
There are twenty public water supply entities in the planning area, consisting of incorporated 
municipalities, districts, and privately owned water systems.  Two of the communities obtain 
water from sources outside the study area.  Four of the entities obtain their primary water supply 
from surface water and consume approximately 2,700 acre-feet per year.  The remaining sixteen 
entities use approximately 500 acre-feet per year of ground water.  Domestic use is satisfied by 
ground water and is on the order of 2,400 to 4,400 acre-feet per year. 

Industrial Water Use 
 
Conventional oil and gas production and coalbed methane development constitute the industrial 
water use in the Powder/Tongue River Basin.  The estimated depletion of ground water for these 
uses is approximately 68,000 acre-feet per year.  No water is currently being used in the study 
area for electric power generation or coal mining.  Lake DeSmet has been developed as a surface 
water supply for future electric power generation, but this source has yet to be utilized. 

Recreational Water Use 
 
Recreational uses associated with the water resources of the Powder/Tongue River Basin include 
boating, fishing, and waterfowl hunting.  Although these uses are generally non-consumptive, 
water-based recreation is enhanced through minimum flow releases from reservoirs, minimum 
pool levels maintained in reservoirs, and instream flow water rights established on streams.  Lake 
DeSmet, the largest standing water recreation attraction in the Powder/Tongue River Basin, 
supports skiing, fishing, swimming, boating, and camping. 

Environmental Water Use 
 
Environmental uses of water in the Powder/Tongue River Basin are largely non-consumptive.  
Environmental use topics addressed in this planning study include water administration 
(minimum flow releases, minimum pool maintenance, and instream flow water rights), 
environmental concerns associated with water produced by coal bed methane development, and 
wetland mapping.  Concerns expressed by environmental organizations are also presented in the 
basin plan. 
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Reservoir Evaporation 
The majority of water use from storage reservoirs within the Powder/Tongue River Basin is for 
irrigation.  Evaporation from these storage reservoirs constitutes another consumptive use of 
water within the planning area.  Evaporation from the 14 key storage facilities (generally larger 
than 1,000 acre-feet) totals 11,300 acre-feet annually. 

Current Water Use Summary 
 
The current water uses in the planning area are summarized as follows: 

 
Dry Year Normal Year Wet Year 

(AF/Year) Water Use 
Surface 
Water 

Ground 
Water 

Surface 
Water 

Ground 
Water 

Surface 
Water 

Ground 
Water 

Agricultural 178,000 200 184,000 200 194,000 300 
Municipal 2,700 500 2,700 500 2,700 500 
Domestic --- 4,400 --- 4,400 --- 4,400 
Industrial1 --- 68,000 --- 68,000 --- 68,000 
Recreation Non-consumptive 

Environmental Non-consumptive 

Evaporation 11,300  11,300  11,300  
TOTAL 192,000 73,100 198,000 73,100 208,000 73,200 

 
Note 1: Includes conventional oil and gas production water and CBM production water. 

Available Surface Water 
 
The determination of available surface water was broken down into the following seven tasks for 
this study: 
 

8. Compilation of Historic Streamflow Records 
9. Selection of an appropriate Study Period 
10. Extension of Records to represent the entire study period 
11. Estimating Natural Flow at Ungaged Model Nodes 
12. Determining Streamflows during Wet, Normal, and Dry years 
13. Development and Calibration of Spreadsheet Models 
14. Determination of Available Surface Water  

 
Records from 114 USGS and SEO streamflow gages were compiled and then extended where 
records were missing, to provide estimates of streamflow for each month, of each year during the 
1970 to 1999 study period. These recorded and estimated streamflows were used together with 
regression equations developed by the USGS to determine the amount of streamflow at 
additional ungaged locations needed for the water availability models.  The annual streamflows 
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were ranked and the years were divided into three hydrologic conditions (dry years, normal 
years, and wet years).  The average flows for each of these three conditions are primary inputs to 
the models. 
 
Water availability spreadsheet models were developed for the following six sub-basins within the 
Powder/Tongue River Basin planning area: 
 

 Little Bighorn River sub-basin 
 Tongue River sub-basin 
 Clear Creek sub-basin 
 Crazy Woman Creek sub-basin 
 Powder River sub-basin 
 Little Powder River sub-basin 

 
Three models were developed for each sub-basin to represent each of the three hydrologic 
conditions. The models each represent one calendar year of flows, on a monthly time step. 
Streamflow, estimated actual diversions, full supply diversions, irrigation returns, and reservoir 
storage conditions are the basic input data to the models. For all of these data, average values 
drawn from the dry, normal, or wet years of the study period were computed for use in the 
spreadsheets. 
 
The models do not explicitly account for water rights nor are the models operated based on these 
legal constraints. Further, the models do not associate supplemental reservoir releases to the 
specific water users.  However, by calibrating the models to historical streamflows at gaged 
locations, the models can be used to generally represent existing operations.  Model inputs can 
then be modified to estimate the impacts associated with potential future water projects. 
 
The total annual flow, physically available in excess of current Wyoming water demands, is 
summarized as follows: 

 
Hydrologic Condition 

Subbasin Wet Years Normal Years Dry Years 
Little Bighorn River 152,000 113,000 81,000 
Tongue River 473,000 326,000 218,000 
Clear Creek 213,000 124,000 80,000 
Crazy Woman Creek 69,000 32,000 16,000 
Powder River 547,000 324,000 194,000 
Little Powder River 48,000 12,000 3,000 

 
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 methodology used in the current study to evaluate water availability under the Yellowstone 
River Compact was coordinated through the Wyoming State Engineer’s Office and relies heavily 
on previous work performed by each of the two States.  Wyoming’s estimated compact 
allocation under each of the three hydrologic conditions is summarized as follows. 
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Tongue River Basin 

Hydrologic Condition 
Conservative 

Estimate 
Liberal Estimate Powder River 

Basin 
Wet Years 163,000 189,000 211,500 
Normal Years 90,000 117,000 131,100 
Dry Years 40,000 67,000 74,300 

Available Ground Water 
 
The objectives of this element of the study were as follows: 
 
1. Inventory and catalog the Wyoming State Engineer's Office (SEO) ground water permit 

database for various categories of ground water uses in the planning area, and incorporate the 
information into GIS data themes. 

2. Inventory and document existing published data on ground water studies and ground water 
planning documents for the planning area. 

3. Summarize existing information on aquifers with regards to location, storage, yield and 
development potential within the planning area. 

4. Summarize the potential effects that ground water development might have on the ground 
water and surface water systems in the basins within the planning area. 

5. Characterize coalbed methane development and its short and long-term effects on ground 
water and surface water supplies within the river basins of the planning area. 

 
The information developed through this study provides a starting point for site specific ground 
water investigations. 
 
The significance of ground water in the planning area is demonstrated by the 16,432 active 
ground water permits (as of December 31, 2000) within the planning area.  Because of the 
dynamic nature of coalbed methane (CBM) development, the inventory of permitted CBM wells 
was updated to reflect data as of December 31, 2001.  The number of permits for each use 
category are summarized below: 
 

 111 Permitted active agricultural wells with production rates greater than 49 gpm 
 8 Permitted active municipal wells with production rates greater than 49 gpm 
 301 Permitted active industrial and miscellaneous wells with production rates greater 

than 49 gpm 
 4,646 Active permitted domestic wells 
 4,546 Active permitted stock wells 
 6,820 Permitted coalbed methane wells (9393 by December 31,2001) 
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The five major aquifer systems within the planning area are (oldest to youngest): 1) Madison 
Aquifer System; 2) Dakota Aquifer System; 3) Fox Hills/Lance Aquifer System; 4) Fort 
Union/Wasatch Aquifer System; and 5) Quaternary Alluvial Aquifer System. 
 
General conclusions regarding ground water development potential of four of these five major 
aquifer systems are summarized below: 
 

 The Madison Aquifer System may have the most development potential for high yield 
wells on a sustained basis.  Drilling depths and water quality may constrain development 
at specific locations within the planning area. 

 The Fox Hills/Lance Aquifer System may have local potential for development of wells 
with low to moderate yields.  The possible high fluoride content in water from this 
system might influence the desirability of use for a municipal/public supply without 
provision for treatment or special management. 

 The Fort Union/Wasatch Aquifer System is utilized for most uses in the planning area.  
The Wyodak-Anderson coal and hydraulically interconnected aquifers of the Aquifer 
System will be heavily impacted by ground water withdrawals in and near coalbed 
methane development.  The water co-produced with coalbed methane may provide an 
opportunity for utilization, depending on location, quality and nature of potential use.   

 Aquifers in the Quaternary Alluvial Aquifer System may have local development 
potential if induced infiltration of surface water can be tolerated. 

 
Out of a total of 16,432 active ground water permits inventoried as of December 31, 2000,  9,612 
of the permits were for WWDC categories other than coalbed methane development 
(agricultural, municipal, industrial, domestic and stock). Possible impacts of further development 
for these uses could include: 
 

 Depletion of surface water that is interconnected with aquifer systems.  The principal 
aquifer systems of concern with respect to this impact include the Madison and the 
Quaternary Alluvial Aquifer Systems.  

 Interference problems between wells and / or aquifer depletion problems related to 
domestic and stock well densities. 

 Aquifer depletion where aquifers are used for secondary oil and gas recovery operations. 

 Water quality impacts due to oil and gas drilling and recovery operations and leakage 
through inadequate or failed plugging of production wells.  

 
A total of 9,393 permitted coalbed methane wells (December 31, 2001) were identified. Possible 
impacts of coalbed methane development include: 
 

 The dewatering of aquifers and the lowering of water levels and yields in production 
wells located in the vicinity of coalbed methane development.  

 Methane seepage into wells and structures in the proximity of coalbed methane 
development that could pose a health and safety hazard to residents. 
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 Increased infiltration of water from coalbed methane production into shallow alluvial 
ground water systems that could aggravate subsurface structure problems. 

 Increased infiltration of water from coalbed methane production into shallow ground 
water systems that could impact the quality and use of ground water from shallow 
systems. 

 Impacts to surface coal mining operations.  

 

Possible surface water related impacts that have been identified could include: 
 

 Change in drainage characteristics from ephemeral to perennial.  This could result in an 
increase in the erosion potential and sedimentation problems in receiving drainages. 

 Increased flooding potential in receiving drainages.  Higher flows could also impede 
landowner access associated with their operations. 

 Alteration of the chemical characteristics of receiving surface waters due to coalbed 
methane generated water.  This could include a change due to increased salinity and 
sodium content that could impact irrigation practices and the utilization of surface water 
for irrigation. 

Irrigation Use Projections 
 
To assess future water needs in the Powder/Tongue River Basin, projections of water demands 
were developed for major water use categories through the year 2030. Surface water uses were 
projected for low, moderate, and high growth scenarios.  
 
Future demands for irrigation water are largely dependent upon factors such as crop and 
livestock prices and the cost of developing new water storage and delivery systems. The low 
growth scenario projects no changes in those factors relative to current conditions, and thus no 
increase in irrigation water use. The moderate and high growth scenarios project moderate 
increases in irrigation water use based upon projected increases in crop and livestock prices and 
the possibility of increased state assistance in developing new irrigation water supplies. For the 
moderate growth scenario, consumptive irrigation water use rises from a current level of 184,000 
acre-feet annually to 194,000 acre-feet annually by the year 2030, an increase of six percent. For 
the high growth scenario, consumptive use rises to 205,000 acre-feet annually by 2030. 

Municipal and Domestic Use Projections 
 
The larger municipalities in the Powder/Tongue River Basin rely upon surface water sources to 
meet their needs. Their future municipal water demands are closely tied to future population 
levels in the planning area. Three population-forecasting methods were used to develop low, 
moderate, and high growth population projections for communities in the Powder/Tongue River 
Basin through the year 2030. Based upon these projections, municipal surface water use is 
expected to grow from a current level of 2,700 acre-feet annually to 3,200 acre-feet annually by 
2030 for the low growth scenario. For the moderate and high growth scenarios, the increases are 

9 of 12 



Powder/Tongue River Basin Plan – Executive Summary 

to 3,500 and 3,800 acre-feet respectively. Domestic water needs in the Powder/Tongue River 
Basin are typically satisfied by groundwater.  Projections developed for this plan Indicate that 
domestic water use is expected to increase from a current level of about 4,800 acre-feet annually 
to between 5,500 and 6,400 acre-feet by the year 2030. 

Industrial Use Projections 
 
There are no large industrial users of surface water in the planning area. Industries such as oil 
and gas development and mining all make use of relatively small amounts of groundwater. That 
situation could change in the future with the construction of coal-fired electric generating 
facilities and coal-conversion facilities designed to increase the heat content of coal. For the low 
growth scenario, no such developments are projected to take place. For the moderate and high 
growth scenarios, however, industrial surface water demand is expected to grow to between 
17,000 and 35,000 acre-feet annually by 2030. 

Recreation Use Projections 
 
Fishing is the predominant water-based recreational activity in the planning area, and angers 
currently engage in approximately 272,000 activity days of fishing each year. Projections 
developed for this plan indicate fishing demand is expected to increase to between about 330,000 
and 430,000 activity days annually by the year 2030. The Powder/Tongue River Basin is well 
endowed with both stream and stillwater fisheries, which are generally adequate to meet current 
demands. These resources will come under increasing pressure as recreational demand increases 
as a result of population growth and increases in tourism.   

Environmental Use Projections 
 
Environmental water requirements are not directly related to changes in population or tourism, 
but instead reflect human desires concerning the type of environment in which people want to 
live. These desires are reflected in environmental programs and regulations promulgated by 
elected representatives at the local, state and federal levels. Examples include Wyoming’s 
instream flow statues and minimum reservoir pools dedicated to fish and wildlife enhancement. 
While generally non-consumptive, environmental needs can conflict with consumptive water 
uses in some situations. No significant conflicts between environmental and consumptive water 
uses are projected for the Powder/Tongue River Basin. 

Compact Considerations 
 
Wyoming’s use of surface waters from the Powder and Tongue Rivers is subject to limitation by 
interstate compact.  Projected surface water demands were contrasted with estimates of 
Wyoming’s remaining allocations of water in the Powder and Tongue River sub-basins. No 
potential conflicts were identified. 
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Demand Projections Summary 
 
The projected surface water uses are summarized in the following table for the low, moderate, 
and high growth scenarios.  
 

Summary of Current and Projected Surface Water Uses 

Projected Use by Growth Scenario
(Acre-feet/Yr.)

Use Current Low Moderate High

Municipal 2,700 3,200 3,500 3,800

Industrial (included in municipal) (included in municipal) 17,000 35,000

Irrigation 184,000 184,000 194,000 205,000

Evaporation 11,300 11,300 11,300 11,300

Recreational

Environmental

Total 198,000 198,500 225,800 255,100

(non-consumptive)

(not estimated)

Future Water Use Opportunities 
 
This river basin plan quantifies water resources available for development and use and identifies 
current and projected future water needs in the Powder/Tongue River Basin.  The concluding 
task of this study is to identify future water use opportunities that can be implemented to satisfy 
the water demands in the Little Big Horn River, Tongue River, and Powder River Basins in 
Wyoming.  The list of potential water use opportunities provided is intended to assist individuals 
and organizations in finding ways to meet their specific needs. 
 
To further assist the users of this list in identifying potential opportunities to satisfy their 
demands, a methodology is presented that can be employed to evaluate a specific opportunity on 
the list relative to similar and related opportunities.  The suggested methodology evaluates 
opportunities according to the likelihood they are desirable, functional, and capable of receiving 
the support required for development.  By using the list of future water use opportunities and 
employing the evaluation methodology, individuals and organizations will have “a place to start” 
in their investigation. 
 
The procedure used to complete this task consisted of four steps: 
 
5. Develop screening criteria to evaluate future water use opportunities – the six screening 

criteria are: 1) water availability; 2) financial feasibility; 3) number of sponsors, 
beneficiaries, and participants; 4)  public acceptance; 5) legal and institutional concerns; and, 
6) environmental and recreational benefits. 
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6. Develop a long-list of future water use opportunities – this list was compiled from published 
reports and information provided by the members of the Basin Advisory Group (BAG). 

7. Develop a short-list of opportunities – projects and opportunities on the long-list were 
screened to eliminate projects considered to have little likelihood of development. 

8. Evaluate the opportunities on the short-list – the projects advancing to the short-list were 
categorized by location and type, then evaluated using the criteria developed in Step 1 of the 
process. 

 
Legal and institutional constraints that need to be addressed in water management and 
development were identified and described in the planning study. 
 
The success of a water development project is also dependent on the ability of the source to meet 
the water quality needs of the proposed uses.  In addition, the project itself must protect existing 
and potential uses of waters of the State.  As a part of this river basin planning process a 
description of the water quality character of the Powder/Tongue River Basin was developed.  
The plan also describes contemporary water quality programs initiated to protect and enhance the 
quality of surface water in the planning area.  Finally, the primary issues related to the quality of 
water in the planning area are detailed in industrial, agricultural, and municipal categories. 
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Issues identified in the Powder/Tongue River Basin

Category Issues Activities/Projects

Water Quality  - Stream classification (DEQ & G&F)
 - Baseline data collection - groundwater and surface water

  - TMDL
 - NPDES permitting
 - Erosion sediment disposition

  - CBM discharge
  - Aquifer commingling
  - Agricultural feeding operations and confined agricultural   

      feeding operations (AFO/CAFO)
 - Land use impacts
 - Aquifer classification

  - Storm water discharge
  - Best management practices (BMPs)
  - Irrigation return flows
  - Water temperature

 - Transbasin diversions
  - Herbicide/pesticide use and runoff (golf course)

 - Well classification
  - Irrigation practices

 - Sodium adsorption ratio (SAR)
 - Leach fields impact/subsurface discharges
 

Water Rights  - Preservation of existing rights prior to compacts
 - Compact issues
 - Transbasin and tributary diversions
 - Change of use/change of point of diversion issues
 - Federal takeover threats

  - Instream flows - fisheries, esthetics, recreation
 - Minimum pools in reservoirs for recreation/fish
 - State water law
 - Prior appropriation doctrine

  - Permitting process
 - Permitted uses Additional reservoir inspectors (SEO)

  - Ditch right vs. water right
 - Cumulative impacts from CBM water discharge
 - Water reserves for future uses

  - Low flows impacting fish and aquatic environment
  - Unused water rights

 - Abandoned water rights
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Issues identified in the Powder/Tongue River Basin

Category Issues Activities/Projects
  
Future Use Projections  - Recreation/tourism
  - Aesthetic/Visual use
  - Changing land use
  - Energy use

 - Technology
 - Industry

  - Economics
 - Agriculture 
 - Pressure on infrastructure

  
Regulatory  - Wetlands

 - Instream flow requirements
 - Source water protection

  - Wellhead protection
 - Emotional paranoia
 - EPA trying to take over State's primacy

  - Issues for new dam permitting
 - Clean Water Act
 - Endangered Species Act

  - National Environmental Policy Act (NEPA)
  - Permitted vs. non-permitted flow diversion

 - EPA, DEQ, state, county, federal, other
 - State and federal laws effecting use and development

  - Safety of dams
  - Corps, Game and Fish, US Fish and Wildlife, BIA - tribes

 
Public Education  - Walls of Water

 - Value and economic cost of water
 - Conservation
 - Help for ditch organizations
 - Water law
 - Understanding Clean Water Action plan
 - Meeting
 - College
 - Schools
 - COE (Corps of Engineers) permitting
 - Economic benefits of CBM
 - Radio/TV
 - Coal seam depressurization
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Issues identified in the Powder/Tongue River Basin

Category Issues Activities/Projects

Public Education (cont.)  - Regulatory agency statute development
 - Public regulatory contribution

  - Fact vs. fiction
 - NEPA process public input
 - Funding

  - Aquifer storage and retrieval (ASR) programs
 

Water Development  - Rehab of existing conveyance systems (old ditches) Middle Fork Watershed Study
        highest and best use priorities
 - Municipal SAWS JPB, Lake DeSmet, Dayton, Ranchester, 

Prairie Dog Watershed Study, Three Horses Watershed Study
 - Agriculture 
 - Pipeline distribution stock water systems
 - extreme difficulty in getting dams permitted
 - Improved irrigation efficiency
 - Minimum flows and flushing flows 
        below dams (present ones and future development)
 - Fish loss to diversion ditches
 - Plan, plan, plan
 - Privatized public use systems
 - Pre-compact projects
 - New technologies and new uses
 - Funding

Related Land Issues  - Noxious weeds
 - Streamback erosion
 - Best management practices in riparian areas
 - Wellhead protection
 - Watershed management for water yield
 - Land ownership patterns
 - Restoration/reclamation/rehabilitation
 - Recreational overgrazing
 

Water Quantity  - Recharge area protection
 - Baseline data collection - groundwater and surface water
 - Water quantity and occurrence
 - Interbasin transfers and flows
 - Recharge areas defined recharges
 - Reinjection programs
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Issues identified in the Powder/Tongue River Basin

Category Issues Activities/Projects

Water Quantity (cont.)  - Reinjection to aquifers
 - Planning for water quantity decreases following peak  
      development (resting the resource)
 - Reservoir projects
 - Conveyance losses
 - Contract reservoir rights, how they fit, what is 
       their future, how dependable
 - Fish need water too
 - Precipitation Drought of Record (early 2000)
 - Drip irrigation
 - Conservation pools and flows
 - Promoting opportunity for innovation, non-invasive 
      water management
 - Preservation of watersheds

Conservation  - Groundwater
 - Surface water
 - CBM water management
 - Improved management practices
 - Re-use
 - Wild and scenic designations
 - Improved irrigation practices
 - Non-subsidized use (pay for what you use)
 - Permaculture practices
 - Protecting scenic watersheds, private cooperative 
      projects as opposed to government
 - Managing (conserving) consumptive use
 - Rehabilitation projects (irrigation)
 - Preservation of watersheds

Funding  - Private land rights
 - Funding for water development opportunities
 - Private funding
 - Industry contribution
 - Rehab of existing conveyance systems (old ditches)
 - WWDC
 - Partnerships with Feds
 - Watershed groups (defined users)
 - More funding for watershed protection (State)
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Issues identified in the Powder/Tongue River Basin

Category Issues Activities/Projects

Funding (cont.)  - Legislature
 - More Federal funding
 - Single species groups (Ducks Unlimited) 
 - Water futures
 - Private systems providing water for payment
 - Interstate water sales and leasing
 - The Nature Conservancy (TNC)
 - Cost/benefit analyses
 - Trout Unlimited
 - Wildlife and conservation organizations

NOTE: Revisions were made to this list per comments from BAG members at meeting held 12-7-2005
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INTRODUCTION

The 2001 Wyoming Legislature authorized the Wyoming Water Development Commission
(WWDC) to complete the Snake/Salt River Basin portion of the State Water Plan.  According to
the WWDC, the river basin planning process has the following goals:

• Provide accurate, contemporary water information to enable state and local decision 
makers to manage water resources efficiently. 

• Maintain an inventory of water data for use by various state agencies.
• Assist the Legislature and the Governor in developing effective state water policies to 

protect Wyoming's water and promote responsible development. 
• Give Wyoming citizens access to the water information they need to deal with water 

issues at the grassroots level. 
• Project future water demands so the state can prepare for the effects of growth. 
• Bring Wyoming's water planning program up to par with other Western states. 
• Provide the state with information to assist in responding to the mandates of federal 

legislation and regulation. 
• Protect Wyoming's water resources from downstream competitors.

Numerous technical memoranda were created as the background to the final report.  All topics
discussed in this report are covered in detail in the technical memoranda.  These documents, as
well as other Wyoming river basin plans, can be found electronically on the Wyoming State Water
Plan homepage at http://waterplan.state.wy.us/.

The initial Snake/Salt River Basin Advisory Group meeting was held May 15, 2001 in Jackson.
At that time the Basin Advisory Group (BAG) was formed, consisting of over 30 citizens from
throughout the basin.  The members represent a variety of interests, such as agriculture, industry,
environmental, government and recreation.  Their knowledge and input was invaluable to the cre-
ation of this basin plan and their efforts are much appreciated.

BASIN DESCRIPTION

The Snake River Basin is part of the Columbia River drainage that flows to the Pacific Ocean.
The Snake/Salt River basin in Wyoming is a portion of the headwaters of the Snake River, and
contains all of the Snake Headwaters, Gros Ventre, Greys, and Hoback sub-basins, as well as por-
tions of the Salt, Palisades, Teton, Lower Henry's, and Upper Henry's sub-basins.  The Wyoming
portion of the Snake/Salt River basin covers approximately 5,100 square miles.  A map of the
Snake/Salt River basin planning area can be found in Figure 1.  The Snake River is one of the
major rivers of the West, flowing from Wyoming across Idaho before converging with the
Columbia River in Washington.  The basin covers all of Teton County and portions of Lincoln,
Sublette, and Fremont Counties.  The basin includes all of Grand Teton National Park, as well as
a portion of Yellowstone National Park.
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Climate in the basin can be quite variable due to the range of elevation that is present.  Of the
locations with recorded data, the average annual precipitation ranges from approximately 17 inch-
es in Jackson to over 28 inches at the Snake River site near Flagg Ranch.  Examples of precipi-
tation at other populated areas include over 18 inches at Afton, nearly 24 inches at Alta, and over
20 inches at Boundurant.  Mountainous areas typically have much higher average annual precip-
itation, with some areas at over 60 inches at the Tetons.   The majority of the precipitation falls
in the winter as snowfall, which then melts and flows as runoff during the spring and summer
months.

The high elevation of the mountain valleys in the basin results in a fairly short growing season
capable of supporting only native hay, alfalfa, and small grains.  The average growing seasons are
139 days and 144 days for Jackson and Afton respectively.  Also, the relative lack of precipitation
during the summer results in a need for crop irrigation in order to maximize crop production. 

The main water features in the Snake/Salt River basin are the rivers themselves.  The Snake River
is the largest in the basin, and its sizeable tributaries include the Buffalo Fork, Gros Ventre, and

Hoback Rivers.  The Salt and
Greys Rivers are also tributary to
the Snake, and join the main river
at Palisades Reservoir.
Numerous streams feed each of
these rivers on their journey
through the basin.

There are many natural lakes in
the basin, which include
Shoshone, Heart, and Lewis
Lakes in Yellowstone National
Park.  There are many sizeable
lakes in Grand Teton National
Park, including Jackson, Jenny,
Leigh, Two Ocean, and Emma

Matilda Lakes.  Many smaller lakes are located throughout the basin, generally on Forest Service
lands.

THE SNAKE RIVER COMPACT & ROXANNA DECREE

Use of water in the state is subject to Wyoming water laws as well as interstate compacts and
court decrees.  These documents govern how water is diverted and used, particularly in times of
low supply.  The Snake River Compact, negotiated by the representatives of both Idaho and
Wyoming with participation of a representative of the United States, was signed on October 10,
1949.  The compact divided the waters of the Snake and Salt River watersheds between the states
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of Idaho and Wyoming.  The compact recognizes, without restriction, all existing water rights in
Wyoming and Idaho established prior to July 1, 1949.  It permits Wyoming unlimited use of water
for domestic and stock watering purposes, providing stock water reservoirs shall not exceed 20
acre-feet in capacity.  The compact allocates to Wyoming, for all future uses, the right to divert
or store 4% of the Wyoming-Idaho state line flow of the Snake River.  Idaho is entitled to the
remaining 96% of the flow.  The use of
water is limited to diversions or storage
within the Snake River drainage basin
unless both states agree otherwise.  The
compact also provides preference for
domestic, stock and irrigation use of the
water over storage for the generation of
power. 

The Roxanna Decree is a shorthand name
for a 1941 United States District Court deci-
sion resolving an interstate dispute between
water users in Wyoming and Idaho divert-
ing from Teton Creek and South Leigh
Creek.  This decree adopted a stipulation of agreement entered into by the water user parties locat-
ed within Wyoming and Idaho, dated March 20, 1940.  

PALISADES RESERVOIR COMPACT

The Palisades Reservoir contract provides Wyoming with 33,000 acre-feet (AF) or 2.75% of the
1,200,000 AF of active storage space in Palisades Reservoir.  Wyoming is entitled to the water
accruing to this space in priority for a variety of purposes, including the compact replacement
storage space obligations, subcontracting the use of storage water to others and to maintain
instream flows and lake levels within Wyoming, through an exchange.  Wyoming is contractual-
ly treated for the most part like any other storage spaceholder in Palisades Reservoir under con-
tract with the Bureau, with the same general rights and obligations for the use, accounting, and
administration of the storage space.

AGRICULTURAL WATER USE

Agricultural water uses consume more water than any other use in the Snake/Salt River basin.
Agricultural uses mainly consist of irrigation of crops by either flood or sprinkler irrigation.  The
vast majority of irrigation water is diverted from surface water sources, although there are small
areas served by ground water sources.

The types of crops grown in the Snake/Salt River basin are greatly influenced by climate.  Typical
farmland in the basin is located in the high mountain valleys where there is low to moderate pre-
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cipitation.  These valleys have relatively short growing seasons and long winters with significant
accumulations of snow.  Hard frosts have been observed in every month of the year.  Because of
these conditions typical crops consist of alfalfa, small grains (mainly barley with some oats), and
native hay and grass.  In addition to these crops, the portion of the study area that is in the Teton
River sub-basin also produces a small amount of potatoes.

MUNICIPAL AND DOMESTIC WATER USE

The four municipalities and 46 other public water systems in the basin obtain their water supply
from ground water wells or springs.  There are no entities in the basin that obtain water from sur-
face water sources.  For the remaining population that obtains domestic water from other sources
such as individual wells, ground water is also used exclusively.

INDUSTRIAL WATER USE

The use of water for industrial purposes is very limited in the Snake/Salt River Basin.  Typical
industries from other parts of Wyoming such as coal mines, trona mines, and natural gas and oil
wells are not found in the basin, and the communities in the basin are relatively small and do not
have large industrial facilities.  The facilities that do exist are generally related to food process-
ing and production, with most of the use having its roots in the dairy industry.  Water for indus-
trial use is mainly supplied through or in conjunction with municipal water systems.

RECREATIONAL WATER USE

Recreation is generally considered a non-consumptive use of water.  There is a significant amount
of recreational activity within the
Snake/Salt River basin.  People travel
from around the world in order to boat,
fish, ski, camp, and hike in this part of
Wyoming.  Tourism has a major impact
on the economies of the communities in
the basin, with much of the tourism
being linked to Grand Teton and
Yellowstone National Parks.  Many of
the draws of these parks are water relat-
ed, with the most notable water features
within the basin being Jackson Lake
and the Snake River.  The Snake River
is also a major draw throughout the
Jackson Hole area as well as through
the Snake River Canyon toward Alpine,
sometimes referred to as the Grand
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Canyon of the Snake River.  Thousands visit the river each year for rafting, kayaking, fishing, and
other activities.  In addition to the Snake River and Jackson Lake, there are numerous rivers,
streams, and lakes throughout the basin that are used for recreation.  Other activities that utilize
or require water in some form include waterfowl hunting and winter sports such as skiing. 

ENVIRONMENTAL WATER USE

Water features such as rivers, streams, and lakes are an integral part of the landscape and envi-
ronment in the Snake/Salt River basin.  Among the various uses of water studied as part of the
basin plan, this report also looks at the use of water for environmental purposes.  Many of these
uses are controlled by man to maintain or improve existing conditions, while others, such as wet-
lands, may occur naturally and are subject to management by various means.  Environmental uses
and topics covered in the basin plan include maintenance flows, wetlands mapping and projects,
Snake River restoration, cutthroat trout management, big game habitat, downstream salmon
recovery efforts, instream flow water rights, and water quality.

MAJOR RESERVOIRS

All of the major reservoir facilities in the Snake/Salt River basin are owned and managed by the
U.S. Bureau of Reclamation for irrigation and hydropower production in Idaho.  Jackson Lake
Dam and Grassy Lake Dam are managed as part of the Minidoka Project, which provides irriga-
tion water for over 1 million acres of farmland in Idaho.  Palisades Dam, part of the Palisades
Project, is also managed in conjunction with the Minidoka Project.

AVAILABLE SURFACE WATER

Surface water availability in the Snake and Salt River basins is a matter of physical supply, avail-
ability with respect to others' uses, and basinwide compact limits. In both the Salt and Snake
basins, a new appropriation in a tributary basin will be limited by local supply, and without stor-
age, may be severely limited in some months of the year. On the other hand, overall water supply
in the basin greatly exceeds current use. On the main stems of both rivers, and in the larger trib-
utaries of the Snake, the compact is more limiting than physical supply relative to existing
demand. There are locations and months in which the entire annual compact allowance could be
diverted within one month. Thus the supply available to any given proposed use varies greatly
across the basin, and could be impacted by concurrent development of the compact allowance
elsewhere in the basin.  Table 1 summarizes surface water availability.

AVAILABLE GROUND WATER

Ground water is a relatively abundant resource in the Snake/Salt River basin.  Subsurface mate-
rials are saturated with water from the water table, a relatively short distance below land surface
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in most areas, to the depth at which there is no significant porosity to contain ground water, e.g.
the crystalline basement rocks underlying the entire Snake/Salt River basin and forming the vis-
ible core of the highest mountains.  The volume of pore space in this material represents the vol-
ume of ground water and is likely on the order of 100's of millions of acre-ft.  Much of this water
is of unusable quality (e.g. due to great depth) or is contained in formations from which ground
water cannot be extracted at useful rates (e.g. thick shale units), so the useable ground water
resource is vastly smaller than the total ground water in storage.

Considering only the alluvial aquifer (covering approximately 400 mi2) in the Snake/Salt River
basin, and assuming an average saturated thickness of 200 feet and an effective porosity of 20%,
a volume of 10 million acre-ft of useful ground water in storage is calculated.  Were ground water
a static, nonrenewable resource, like coal, this volume might approximate the developable
resource.

Ground water is a very dynamic resource, particularly ground water of high quality occurring at
depths feasible for development.  Data suggest an average annual recharge rate of approximately
4 inches = 1 million ac-ft/yr spread across the 4700 mi2 of the Snake/Salt River basin.  The base
flows of the Salt and Greys Rivers (i.e. the streamflow that is sustained by ground water input
through the period of the year without significant precipitation input) suggest average ground
water output of 250 and 350 ac-ft/mi2/yr, respectively.  (The Snake River basin below Jackson
Lake is not considered due to the impact of reservoir modulation on base flows.) Applying a value
of 300 ac-ft/mi2/yr to the entire basin suggests a total ground water output of 1.5 million ac-ft/yr,
roughly comparable to the recharge-based estimate.  Of course, development and consumption of
this "available" ground water would leave the streams of the Snake/Salt River basin dry through
much of the year.

A more detailed, ground water-model based mass balance for the alluvial aquifer between Jackson
Lake and Hoback Junction was developed by San Juan and Kolm (1996).  They estimated total
recharge of approximately 50,000 acre-ft per year, with 25,000 acre-ft per year of ground water
discharge through evapotranspiration and 25,000 acre-ft per year of discharge to streams.

In any case, the inescapable requirements of mass balance mean that additional ground water con-
sumption causes either a decrease in ground water storage (declining ground water level/pres-
sure), a decrease in consumption elsewhere in the hydrologic system, or depletion of surface
water.  There is little indication of widespread reductions in ground water levels in the study area
(although long-term data are sparse).

WATER DEMAND PROJECTIONS

Water demand projections were developed utilizing an economics based approach.  Using a plan-
ning period of 30 years, the various aspects of water use were projected for high, mid, and low
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growth scenarios.  The high scenario incorporates the most growth in each of the key sectors that
could potentially occur over the forecast horizon.  The low scenario embodies the lowest growth
(or largest contraction) reasonably likely to occur.  The mid scenario represents the most realistic
level of growth likely to occur.  Following discussion of the various projections, Table 2 provides
a summary of projected water use.

AGRICULTURAL USE PROJECTIONS

Regarding agricultural water use, the high scenario projects a slight increase mainly due to a
slight increase in irrigated lands.   The low scenario projects a significant decrease as agricultur-
al lands are converted to residential use.  The mid scenario projects a 13 percent decline in irri-
gated lands and a slight decline in the dairy industry, thus resulting in a slight decrease in agri-
cultural water use.

MUNICIPAL/DOMESTIC USE PROJECTIONS

The job market and economy in the Snake/Salt River basin are mainly driven by tourism.
Therefore growth projections
regarding municipal and domes-
tic water use are tied to projec-
tions in tourism activity.  The
high scenario projects growth in
tourism during summer, winter,
and shoulder seasons, which in
turn results in an increase in both
seasonal and year round resi-
dents.  As a result, the population
roughly triples during the plan-
ning period.  The low scenario
projects virtually no growth due
to a prolonged economic down-
turn, thus resulting in only a small population increase.  The mid scenario projects modest growth
in tourism, resulting in a projected population of nearly double that of today.

INDUSTRIAL USE PROJECTIONS

Due to the relatively small amount of industry in the basin, projections of future use have very
little impact on overall future water use projections.  The high scenario assumes a very slight
increase in use, while the low scenario utilizes a decrease in industrial activity.  The mid scenario
assumes that current industrial use levels remain relatively unchanged throughout the planning
period.
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RECREATIONAL USE PROJECTIONS

Recreational water use in the basin is very significant, although a majority of this use is consid-
ered non-consumptive.  Water that is consumed for recreational activities is mainly a result of golf
course irrigation in the summer and snowmaking in the winter.  The high scenario assumes four
additional golf courses in the basin as well as an expansion of snowmaking facilities.  The low
scenario maintains current levels throughout the planning period.  The mid scenario considers two
new golf courses and modest snowmaking expansion.

ENVIRONMENTAL USE PROJECTIONS

This study restricted the definition of environmental uses to include only those associated with
efforts aimed at restoring, maintaining, or improving the environmental services provided by the
water resources.  This resulted in two main categories consisting of instream flows (through main-
tenance flows or water rights) and wetland projects.  The high scenario assumes that all planned
instream flows and wetland projects are completed, resulting in an increase of nearly 400%.  The
low scenario includes a reduction in maintenance flows, and thus an overall reduction in use.  The
mid scenario sees an approval of some instream flow rights, as well as half of the proposed wet-
land projects.  This results in an increase of approximately 300%.  It must  be noted that instream
flows represent a significant use of water, and the flow rates assumed for this report could change
drastically in the future.  As a result, the projected uses presented in the report cover a very broad
range.  Also, while the water required for environmental uses must be available at the project loca-
tion, this water can be used for other purposes downstream.  This, in essence, makes these uses
non-consumptive, and so they are not included with the other projected water uses.

FUTURE WATER USE OPPORTUNITIES

The long list of future water use opportunities was created with input from the Snake/Salt River
Basin Advisory Group.  Any and all input was welcome, and a wide variety of issues was dis-
cussed while adding items to the list,  including past studies.  The long list ended up with proj-
ects for uses such as irrigation, hydropower, wetlands, water storage, recreation, and others.
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TABLE 2.  SUMMARY OF CURRENT AND PROJECTED WATER USE 

Use Current Use 2032 Projected Use (Acre-Feet/Yr) 
  Low Mid High 
Agricultural 122,427 95,101 107,446 128,529 
Municipal 6,581 7,240 11,543 18,558 
Industrial 48 24 48 49 
Recreational 945 945 1335 1576 
Total 130,001 103,310 120,372 148,712 
 
 



Following the creation of the long list the resulting list was reviewed in order to reduce the list to
a collection of potential water use projects.  Some items on the long list, while they may be wor-
thy of further discussion in other circles, did not warrant further investigation as part of this basin
plan.  Also, projects that appeared to have a low probability of support or feasibility were
dropped.

The short list of future water use opportunities consists of the remaining projects from the long
list.  The short list projects were then reviewed by the basin planning team and evaluated based
on the short list criteria.

A list of criteria used to evaluate the short list was created as part of this basin plan.  Similar cri-
teria have been used on all of the previous basin plans, although some changes were made to bet-
ter fit the situation in the Snake/Salt River basin.  For example, political acceptance was looked
at in addition to public acceptance, and environmental constraints were reviewed due to the large
amount of federal land and the constraints placed on those lands through environmental laws.
Also, a criteria regarding multiple use was added.

The following criteria were used to evaluate the short list of future water use opportunities.  Each
item was scored on a scale of 1 to 10, with 1 being not feasible and 10 being very feasible.

•   Water Availability •   Available Users/Sponsors
•   Financial Feasibility •   Legal & Environmental Constraints
•   Public & Political Acceptability •   Multiple Use Feasibilit y

Evaluation of each project on the short list using the above described criteria resulted in a final
number or score.  Also, the Short List was broken into sub-basins, as issues that can effect the
evaluation of a project in the Snake River basin will be different than those in the Salt River basin.
Legal and institutional constraints, such as federal environmental laws, federal land issues,
Wyoming environmental quality laws, Wyoming water law, interstate compacts, and court
decrees were also reviewed for their impact on future development in the Snake/Salt River basin.

In the last decade the Snake/Salt River basin has experienced significant population growth.  It is
reasonable to expect this pattern to continue.  This growth combined with the availability of water
results in opportunities for the citizens in the basin to more fully utilize these water resources in
the future.
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1 of 2

Issues identified in the Snake/Salt River Basin

Issues Current Status

Water Quality  - Flat Creek Watershed Enhancement Project
        - Fish Creek Groundwater Study
 - Monitoring program - Teton Co. Conservation District
 - DEQ Subdivision reviews
 - NPS long term water quality monitoring program (start in Spring of 2007)
 - Teton Co. and/or Teton Co. Conservation Dist. Watershed plan (???)
 - BTNF water quality projects

Environmental Concerns  - Alpine Wetlands Project
 - Snake River Resource Management Plan - BLM
 - Jackson Lake Dam operations
 - Upper Snake River Restoration Project
 - Instream flows - channel maintenance and other environmental issues

Recreation  - Snake River Fund  
 - Wild and Scenic Campaign
 - Jackson Lake Dam operations
 - Water as a visual resource
 - Fishing and other water recreation (uses and impacts)
 - White water rafting

Agriculture  - Canal Modernization/North Canal Project (Stephen Smith, Aqua Engineering, Inc.)
 - Incentives for more efficient irrigation systems (conservation)
 - Traditional uses of agricultural land moving to untraditional uses

Other Uses/Consumptive  - Jackson Lake Hydroelectric Project (Dr. Vince Lamarra, Ecosystems Research, Inc.) - still an ongoing issue??
 - Alpine Master Plan

Water Law/Compacts

Growth  - Growth in Teton County, Idaho 
 - Growth impacts in basin (increase in need for water and wastewater systems)
 - Economic Development in the Basin (is there water available?)
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Issues identified in the Snake/Salt River Basin

Fisheries  - Protect instream flows 
 - Fisheries Management of the Snake and Salt River Basins (Tracy Stephens)
 - Studies of Snake River Cutthroat Trout in the Salt River (Travis Sanderson)
 - Inventory from Palisades Dam to headwaters of Snake (species identification, habitat identification, etc.)  
        - Mark Novak - Utah State University
 - Temporary change in use to instream flow
 - illegal fish introductions
 - petition for listing of the Yellowstone cutthroat trout

Wastewater  - Wastewater treatment and reuse
 
Other  - Snake River Operations
  - Drought and related issues

 - Water 2025
 - WYDOT issues in the basin (avalanche threats)
 - Weather Modification Feasibility Study
 - overlapping authorities, jurisdictions and permitting authorities on Snake River (executed MOA)

NOTE: Issues listed in blue are those that were added per the BAG at the meeting held 11-9-2005
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EXECUTIVE SUMMARY 
 
Authorization 
 
The Wind/Bighorn Basin (WBHB) Plan is one of a series of River Basin Plans prepared, or 
currently being prepared, for the Wyoming Water Development Commission (WWDC). The 
2001 Wyoming Legislature authorized the Water Development Commission to complete this 
specific basin plan as part of the overall State Water Plan.  The study area is shown on the front 
cover.  River Basin Plans have been completed for the Bear River Basin, Green River Basin, the 
Northeast Wyoming River Basins and the Powder/Tongue River Basins.  The Snake/Salt River 
Basin Plan is being completed contemporaneously with the WBHB Plan.  The Platte River Basin 
planning process is scheduled to begin in 2003 and is the final of the basin plans.  It is the intent 
of the WWDC that the information presented in the plan documents will be reviewed and 
updated every five years to reflect changes and new concerns. 

 
Project Scope 
 
The WBHB includes the Wind River, Clarks Fork of the Yellowstone and Bighorn River Basins 
and focuses on major water uses including agricultural, municipal, domestic, industrial, 
environmental and recreational, and water use from storage.  Figure 1 shows the area included in 
the basin plan.  The basin plan documents current water uses, surface and ground water 
availability, and projects future uses and/or demands for water based on various planning 
scenarios.  In addition, institutional and legal constraints governing water development and 
management were reviewed and are summarized within this report.  Based on this information, 
potential water development projects were identified.   Subsequent to the initial scope of work, a 
review of power generation opportunities in the WBHB area was requested by the WWDC, 
including both hydropower and fossil fuel power generation.   
 
Basin Description 
 
The Wind/Bighorn Basin planning area includes all of Big Horn, Park, and Hot Springs Counties, 
about 95% of Washakie County, approximately 85% of Fremont County, roughly 10% of Teton 
County, and the over 2 million acres of the Wind River Indian Reservation. Also included, are 
small, relatively undeveloped portions of northwestern Natrona and western Johnson Counties. 
Approximately 80% of Yellowstone National Park is included in the planning area. Regionally, 
the planning area lies within the Missouri River drainage system and covers an area of 
approximately 20,500 square miles of federal, state, and privately owned land in central and 
northwestern Wyoming.  Only 30% of the land within the planning area is privately controlled.  
 
Elevations in the planning area are variable because the Wind River and Bighorn Basins are 
bordered by high alpine mountain ranges.  Elevations range from roughly 3,500 feet above sea 
level, where the Bighorn River crosses the State line into Montana in Big Horn County, to 13,804 
feet at the summit of Gannett Peak in Fremont County.  The climate varies primarily as a 
function of elevation, and ranges from semi-arid continental in the WBHB interiors to humid-  
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alpine in the bordering mountain ranges.  Annual precipitation varies from 6 to 8 inches in the 
WBHB interiors, up to 60 to 70 inches along the peaks of the bordering mountain ranges.  Most 
of the planning area receives the majority of its precipitation during the winter as snowfall, but 
the interiors primarily receive precipitation from occasional spring and summer thunderstorms.   

 
Unique water-related environmental features of the WBHB include the glaciers of the Wind 
River mountain range, a section of the Clarks Fork of the Yellowstone is designated as a “Wild 
and Scenic” river, Sink’s Canyon, the Thermopolis Hot Springs, and the numerous natural 
wonders of Yellowstone Park. 
 
Basin Advisory Group Meetings (BAG) 
 
Basin Advisory Group (BAG) meetings were held every other month between May 2001 and 
April 2003.  The meetings were structured to inform the BAG and the public of issues within the 
WBHB and to solicit input in the basin planning process.  The BAG, comprised of a broad range 
of interests including various local governments, The Wind River Indian Reservation, water 
conservation districts and representatives from agricultural, industrial, recreational, 
environmental and economic interests, provided their opinions on water planning issues, 
planning products, and assisted in the planning process.   More information on the BAG meetings 
can be found on the web at (http://waterplan.state.wy.us,) including the meeting records, the 
reference notebook, and select presentations.   
 
Compacts and Decrees 
 
Within the Wind River, Clarks Fork and Bighorn Basins, surface water usage and flow is 
regulated by the Yellowstone River Compact of 1950 and the GENERAL ADJUDICATION OF 
ALL RIGHTS TO USE WATER IN THE BIG HORN RIVER SYSTEM.   
 
The Yellowstone Compact allocates unappropriated waters (surface), after meeting existing 
water rights (1950) and supplemental supply for existing rights, as follows: 
 
Wind River/Big Horn  80% Wyoming, 20% Montana 
Clarks Fork 60% Wyoming, 40% Montana 
 
The Big Horn General Adjudication awarded the Shoshone and Arapaho tribes of the Wind River 
Indian Reservation (WRIR) the right to 500,000 acre feet of surface water annually with a 
priority date of 1868.  Within this allocation some 209,000 acre feet is reserved for future project 
development.  For ground water rights, there are no WRIR reserve water rights. 

 
Land Ownership 
 
As depicted on the cover, the WBHB includes the 1.5 million acres in the WRIR and some 14.1 
million acres of land, the majority of which is publicly owned.  Public lands consist of 600,000 

http://waterplan.state.wy.us/
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acres of state land and 8.9 million acres of federal land, dominantly BLM and U.S. Forest 
Service.  

 
Current Water Use      
 
Figure 2 provides and overview of water use in the WBHB (from 2000 statistics).  Water use is 
dominated by Agricultural use, which in turn is dominated by crop irrigation, as compared to 
grazing and other agricultural activities.    
 

Figure 2 Overview of Water Use 
 

82%

6%
2%

10%
Irrigation 

Industrial

Municipal/Domestic

Use From Storage

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Agricultural 
 
The Wyoming State Engineer’s Office (SEO) records for Water Division No. III show some 
450,000 acres of land historically irrigated in the WBHB.  Of this total, approximately 344,000 
acres are reported as irrigated by the U.S. Department of Agriculture (USDA).  Irrigated lands 
mapping, completed as part of this study, found some 560,000 acres of irrigated or potentially 
irrigated lands, based on 1999 aerial color infrared mapping.  Water rights attribution associated 
with the irrigated lands mapping indicated about 600,000 acres with water rights at the time of 
the investigation.  Finally, the proposed tribal futures projects could add approximately 53,000 
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acres.  Given these variations, surface water use and availability was modeled to consider 
Historical Diversions (~450,000 acres irrigated), Full Supply (~600,000 acres irrigated), and Full 
Supply with Futures (~653,000 acres irrigated).  Crop Irrigation Requirements (CIR) were 
determined based on crop type and climatic location within the WBHB.  Typical crops include: 
alfalfa, beans, corn, other hay crops, spring grains, sugar beets, and other minor crops.  Based on 
the CIR evaluation, the Full Supply consumptive use was estimated to be 1,165,000 acre feet per 
year (approximately 1.94 acre feet per acre per year).  Figure 3 depicts the Irrigated Lands in the 
WBHB. 
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Municipal and Domestic 
 
According to the U.S. Environmental Protection Agency (EPA), there are currently 58 active 
municipal and non-municipal community public water systems in the Wind/Big Horn Basin. 
These systems are capable of storing more than 36.7 million gallons of water obtained from 
rivers, streams, wells, reservoirs, and lakes to serve more than 59,000 people, or roughly 87% of 
the WBHB's population.  The average daily municipal water use for the Wind/Bighorn Basin is 
approximately 12.2 million gallons per day (MGD), or roughly 207 gallons per day per person.  
Surface water is utilized to supply 68% of the average water use, with the remainder from ground 
water sources. 

 
Based on rural domestic and non-municipal public water system usage, total domestic water 
usage for the planning area has been estimated to range from 6.5 to 10.4 MGD.  Almost 83% of 
rural domestic water supplies are derived from wells located in Fremont and Park Counties.  For 
the 34,287 people who use the 115 non-municipal public water systems, domestic water usage is 
estimated at 2.57 MGD.  Both ground and surface water supplies are utilized to meet daily 
domestic demand.  Within the WBHB, roughly 26% of the domestic use is supplied by surface 
water sources, while 74% is supplied by ground water.   
 
Industrial and Mining 
 
Most industrial water users in the WBHB are comparatively small companies, with relatively low 
water needs.  In most cases, these companies draw their water from municipal systems, or from 
their own wells.  In many cases, the water used from wells for industrial purposes is not suited 
for other uses, due to poor water quality. In summary, the permitted water rights for mining and 
industrial uses in the WBHB total 92,241 acre feet/year or 82.4 MGD. 
 
Environmental and Recreational 
 
Environmental and recreational uses are for the most part non-consumptive uses.  Environmental 
and recreational uses are very important in the WBHB, with respect to socioeconomic impacts 
and general contribution to Wyoming’s quality of life. In Wyoming, instream flow water rights 
are currently the only specific water right for environmental purposes. The Wyoming Board of 
Control has interpreted the use of instream flows for fisheries protection only.  In the WBHB, 
there is a total of 280,520 acre feet instream flow requirement permitted in portions of the Clarks 
Fork of the Yellowstone, Tensleep Creek, Big Wind River, and Shell Creek.  Applications for 
another 277,716 acre feet are pending in portions of the Little Popo Agie, Medicine Lodge, and 
Shoshone rivers.  Other environmental uses include reservoir conservation pools, wetland and 
riparian areas, and direct wildlife consumption. 
 
Water Use from Storage 
 
Within the WBHB there are 33 reservoirs with capacity is excess of 500 acre feet.  The total 
reservoir storage capacity is approximately 3 million acre feet.  The estimated annual net 
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evaporative loss for these reservoirs is 138,711 acre feet.  A complete table of reservoirs can be 
found in the Wind/Bighorn Final Report, chapter 2, page 44. 
 
Conservation 

Irrigation is the largest single use of water in the WBHB and irrigation methods vary in 
efficiency, with sprinkler irrigation generally considered most efficient, followed by gated pipe 
and lined ditches. Cost sharing programs for conservation purposes are available from several 
governmental agencies.  The WWDC has sponsored and continues to sponsor projects with water 
conservation as a major component.   

Municipal/domestic water conservation measures are limited in Wyoming. Of the 188 systems 
reporting to the WWDC in 2002, only 29 report having tiered rates as a water conservation 
measure, 24 have ordinances prohibiting the wasting of water, 2 report providing subsidies for 
efficiency, and 25 entities have some other form of water conservation measures in place.   

 
Surface Water Availability 
 
An important part of the river basin planning process is to estimate water availability within the 
river basins for future development and use.  The availability of surface water was determined 
through the construction and use of a spreadsheet simulation model that calculates water 
availability based on the amount of streamflow less historical diversions, compact requirements 
and minimum flows.   

Previous reports have indicated that some 1,600,000 acre feet of surface water in the 
Wind/Bighorn Basin and some 424,000 acre feet of surface water in the Clarks Fork Basin is 
unappropriated.  The findings of this investigation substantially support these published figures, 
as shown in Table 1.  However, despite this apparent surplus, many areas within these basins 
chronically experience water shortages.   

 

Table 1 Calculation of Wyoming Portion of Unallocated Flow 
 

 Clarks Fork of the Yellowstone Bighorn River 
 Dry Normal Wet Dry Normal Wet 
 Year Year Year Year Year Year 

Gaged Flow (ac-ft) 491,713 733,406 1,137,418 1,911,049 2,778,269 3,591,471 

Adjusted Flow (ac-ft) 498,664 740,007 1,144,083 1,686,523 2,559,384 3,382,968 

Wyoming Portion of Unallocated 
Flow (ac-ft) 

299,199 444,004 686,450 1,349,218 2,047,507 2,706,375 

Wyoming Portion of Unallocated 
Flow (ac-ft) minus Futures Projects 

N/A N/A N/A 1,099,218 1,797,507 2,456,375 

Notes:  
(1) Based on 1973 – 2001 data. 
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Table 2 presents a summary of the shortages within each sub-basin model for the Full Supply 
condition (approximately 600,000 irrigated acres). Shortages are more severe in the Wind River 
Basin than in the other basins, with the exception of the Owl Creek Basin, especially in dry years.  
Shortages occur on the mainstem of the Wind River and Little Wind River, and in most 
tributaries.  The Owl Creek Basin experiences shortages during all hydrologic conditions and at 
nearly every diversion point.  In the remaining portion of the Bighorn Basin, shortages are 
primarily on smaller tributaries.  There are very few shortages on the mainstems of the Bighorn, 
Shoshone, Nowood and Shell Creek.  There are significant shortages on the mainstem Greybull 
River, especially without the influence of the recently completed Greybull Valley Reservoir.  It is 
expected that this reservoir will alleviate most shortages in normal and wet years, with some 
remaining shortages in dry years. 

 

Table 2 Summary of Modeled Diversion Shortages – Full Supply 

 

Similarly, the Tribal Futures Projects were modeled with a Full Supply diversion requirement of 
approximately 198,000 acre feet for those projects proposed within the Wind and Little Wind 
Basins. The Futures Projects would increase shortages within the Wind River Basin, not 
including the Popo Agie, by approximately 205,000 acre feet in dry years, 70,000 in average 
years and 39,000 in wet years.  The dry year value actually exceeds the diversion requirement 

 
Shortages (ac-ft) 

 
Shortages (percent) 

 
 
Basin 

Full Supply 
Diversion 
(ac-ft) Dry Normal Wet Dry Normal Wet 

Clarks Fork 106,293 30,402 18,786 11,645 29% 18% 11% 

Yellowstone 0 0 0 0 0% 0% 0% 

Sub-Total 106,293 30,402 18,786 11,645 29% 18% 11% 

Upper Wind 933,909 192,930 54,067 43,948 21% 6% 5% 

Little Wind 344,734 97,916 38,741 29,206 28% 11% 8% 

Lower Wind 80,635 20,537 15,839 11,634 25% 20% 14% 

Sub-Total 1,359,278 311,384 108,648 84,788 23% 8% 6% 

Upper Bighorn 329,300 12,220 7,499 5,450 4% 2% 2% 

Owl Creek 116,769 39,790 24,919 19,590 34% 21% 17% 

Nowood 117,327 7,482 5,273 3,362 6% 4% 3% 
Lower Bighorn 170,209 26,747 11,169 6,943 16% 7% 4% 

Greybull 505,395 172,142 47,001 29,905 34% 9% 6% 

Shoshone 829,711 29,097 18,348 9,801 4% 2% 1% 

Sub-Total 2,068,711 287,478 114,210 75,050 14% 6% 4% 

Total 3,534,282 629,263 241,644 171,483 18% 7% 5% 

Notes:        

(1) Shortages are for historical Full Supply Conditions without Futures projects. 

(2) The modeled shortages do not include releases from Greybull Valley Reservoir. 
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because return flows for the North Crowheart Project accrue to the river at locations where they 
cannot be re-diverted by downstream entities.  Figure 4 depicts the Tribal Futures Projects and 
the Irrigable lands in the WBHB. 
 
Downstream of Boysen Reservoir, the model does not show any impacts.  This is because 
Boysen Reservoir acts as a “buffer” between the Wind and Bighorn Basins.  More storage within 
the reservoir can be used to meet downstream demands.  The model shows, however, as time 
progresses, there may be more difficulty in filling Boysen Reservoir if all of the proposed Futures 
Projects are on-line. A more detailed carry-over storage analysis is required to analyze the full 
affects of Futures Projects on storage in Boysen Reservoir. 
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Ground Water Availability 
 
Within the limits of the planning area, ground water is the primary source of water for many 
uses.  While the Madison and Wind River Aquifers represent the most utilized sources of 
municipal supply, 13 aquifers have been identified as important water sources for different 
reasons throughout the WBHB.  Potential areas for future ground water development 
(highlighted in green) are shown on figure 5.  Based on recorded declines in water levels and 
wellhead pressures in these areas near Hyattville and Riverton, the Wyoming State Engineers 
Office may want to further investigate these areas and talk with local residents regarding the 
necessity of establishing control areas at these locations.   

 

Future Water Use 
 
Table 3 provides a summary of projected future water use in 2030 for the WBHB.  Subsequent 
sections describe the general basis of this projection. 
 

Table 3 Summary of Wind/Big Horn Basin Water Use Forecasts 
 

Projected Growth Scenario Type of surface Water 
Use 

Current Use 
(Normal Year) Low Moderate High 

Municipal and Domestic 20,600 20,600 21,900 26,500 
Industrial 92,200 92,200 115,000 135,000 
Agricultural 1,165,000 1,165,000 1,305,000 1,576,000 
Evaporation (in-State) 140,000 140,000 140,000 140,000 
Recreation Non-Consumptive 
Environmental Non-Consumptive 
Total 1,417,800 1,417,800 1,581,900 1,877,500 

 
For purposes of the Wind/Bighorn Basin plan, three scenarios have been developed to simulate 
potential future development within the WBHB planning area. Future agricultural development 
was based on the irrigable lands and the proposed Tribal Futures projects.  Future municipal and 
domestic water demand is directly related to population projections.  Industrial growth in most 
sectors has remained flat or declined.  Growth projections are based on the attraction of fossil 
fuel power generation to the WBHB area to meet projected increased power demand for local 
consumption. Although environmental and recreational demands on water availability are 
expected to increase these are generally non-consumptive uses and do not impact the demand 
projection.  Similarly no change in water use from storage is currently projected. 
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Identified Water Development Projects 
 
Over 200 water development projects were identified, addressing existing and future water 
shortages in the WBHB.  Table 4 presents the “short list” of projects developed through the basin 
planning process.  The “short list” was developed through a scoring and ranking process based on 
engineering, environmental, social and institutional factors.  The list is not intended to be 
inclusive or exclusive, but rather a representation of the broad scope of potential water 
development projects in the WBHB.  



Figure 5
Potential Areas for Future
Ground Water Development
October 2003
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N D Loc

Table ES-4 Short-List of Water Development Projects 
 

Category ame of Project escription of Project ation of Project 

I. MUNICIPAL    
Type of Project: 

New Source P C Reg
Hudaleozoic Well Field onstruct Deep Aquifer Supply ionalization: Lander/ 

son/Riverton 

 P C Regaleozoic Well Field onstruct Deep Aquifer Supply ionalization: W.R. Reservation

 Paleozoic Well Field Construct Deep 
Reg
CountAquifer Supply 

ionalization: Hot Springs 
y 

Type of Project: 
Distribution/ 

Storage Opportunities 
B
J S Hot

ighorn Regional  
oint Powers Board torage Tanks/Transmission Springs/Washakie County 

 T Storage Washakie Countyensleep/Hyattville Tanks/ Transmission  
Type of Project: 

Conjunctive Use 
A
a Al Upp

quifer Storage  
nd Retrieval luvial Aquifer Augmentation er Wind River/Riverton Area 

Type of Project: 
Water Management 

G
C

A
Development 

round Water  
ontrol District 

dministration of Future 
Riverton Area 

 
G
C

A
D

round Water  
ontrol District 

dministration of Future 
evelopment Paintrock Anticline and Hyattville 

Type of Project: 
Water Conservation L

M
Leeak Detection 

unicipal Survey and Repair of 
aks Basin-wide 

 
R
Non Potable Wat Irrigation of Park Basin-w

euse of Grey Water 
er s/Cemetaries ide 

II. AGRICULTURAL    

T N   ype o urce f Project: New So one 
Type of Project: 

pportunities Storage O
B
E Big

ull Lake Dam 
nlargement Reservoir Enlargement  Wind River 

 
D
E R ent Big

inwoody Lake 
nlargement eservoir Enlargem  Wind River 

 Steamboat  N Bigew Reservoir  Wind River 

 R Reservoir Enlargement Little Wind River ay Lake 

 
L
O 5 N Little Popo Agie 

ittle Popo Agie- 
ff Channel Site ew Reservoir 

 P Owlumpkin Draw New Reservoir  Creek 

 
Neff Park (P
S N Pop

opo Agie 
tudy) ew Reservoir o Agie 

 L N Claake Creek ew Reservoir rks Fork 

 M N Sheoraine Creek No. 1 ew Reservoir ll Creek 
Ty

Distrib tion P
Ditch Headgate 
Di ents  Pop

pe of Project: 
u opo Agie Master Plan 

and  
version  Improvem o Agie Basin 

 K ershed  Sirby Creek Wat tock Reservoirs Kirby Creek Basin 

Type of  Riverton East C inProject: New Lands onstruct New Diversions/Ditches W d River Basin 

 W C es Bigestside onstruct New Diversions/Ditch  Horn Basin 
Type of Project: 

Water Conservation 
Midvale/LeClair 
R

Di
C Winiverton Valley 

tch Linings/ 
onveyance Improvements d River Basin 

 
W
I

Ditch Linings/ 
C ts Win

ind River  
rrigation Project  onveyance Improvemen d River Basin 

Type of Project: 
Basin Transfer 

Clarks Fork to  
G S Clareybull Drainage torage and Pipeline rks Fork to Big Horn Basin 

III. ENVIRONMENTAL I Winnstream Flows Admin Minimum Flows d and Big Horn Basin 

 M Wind and Big Horn Basin inimum Reservoir Pools Admin Reservoir Releases 

 Watershed/Habitat Improv. W Bigater Quality Impaired Streams  Horn Basin 
IV. CULTURAL and 

RELIGIOUS Water Use by Tribes Coordinated Reservoir Releases Wind and Big Horn Basin 
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ed 

r 

f the proposed projects, a sponsoring 
roup or agency would need to be identified and formed.  More information on these projects can 

the Wind/Bighorn River Basin Power Study. 

t future water projects, which address the 
evelopment, storage, and distribution of Wyoming’s water resources in the WBHB, chronic 

ntinue.   

al data and descriptions of each 
omponent of the basin plan are provided in the Wind/Bighorn River Basin Plan Final Report 

nical Memoranda are available through the WRDS, 
uwyo.edu

Power Study 
 
The Wind/Bighorn River Basin Power Study was conducted to analyze the potential for both 
hydropower and fossil fuel facilities within the WBHB.  Several potential projects were analyz
to determine the technical feasibility of the project and the economics of project development.   
The gas turbine power plants were determined to be the most attractive option for new powe
generation within the WBHB.  However, if any reservoir were to be further evaluated for water 
supply purposes, these evaluations should include a technical and economic analysis of the 
potential for power generation.  For development of any o
g
be found in 
 
Summary 
 
This document is intended to provide a useful compilation of water related data for the Wind 
River, Bighorn, and Clarks Fork River Basins.  The GIS and other electronic format components 
of the project are intended to allow this database to grow as new data becomes available.  It is 
hoped that the completion of this river basin plan will foster discussion among potential water 
users and state officials relative to water development in the WBHB.  The data presented in the 
basin report clearly shows that substantial water resources are available in the WBHB for 
development, but that the distribution and availability of the water resources in the WBHB 
relative to point of use is highly variable.  Withou
d
water shortages in specific localities will co
 
References and Additional Information 
 
A substantial portion of information collected and developed as part of this project was 
developed as a Geographical Information System (GIS) product, which will be managed by 
Water Resources Data System (WRDS).  GIS products include, but are not limited to: irrigated 
lands mapping and water right attribution; topography; climate; geology; hydrologic features and 
boundaries; and various man-made features such points of diversion, storage, and distribution.  In 
addition, a surface water model for the entire WBHB was developed as a spreadsheet model in 
the format requested by the WWDC  Finally, detailed technic
c
and associated Technical Memoranda prepared for this project. 
 
The Final Report and associated Tech
(www.wrds. ), in either .PDF format or HTML format.  A printed version is available 

r checkout through the WRDS library. 
 
 

fo
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Issues identified in the Wind/Bighorn Basin

Categories

Water Development/Economic Tribal issues
Water Storage/Hyropower
Municipal/domestic
CBNG discharge water
Current economic impact of all sectors

Current uses/Future uses Tribal issues
Unappropriated water
Yellowstone River Compact issues
Discharge of CBNG water
Instream flow/non-consumptive uses
Marketing Buffalo Bill Water
Land use planning

Recreation Tribal issues
Water Storage
Fishing and water sports
Tourism

Groundwater Tribal issues
Maintaining and developing
Industrial use

Agriculture Tribal issues
Maintenance and improved efficiency/conservation
Water Storage
Unappropriated water

NOTE: Revisions were made to this list per comments from BAG members at meeting held 12-6-2005
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GENERAL POINTS AND SUGGESTED IDEAS BY STATE AND 
SUGGESTED PRINCIPLES TO GUIDE WATER RESOURCE PLANNING 

 
 
Colorado 

1. Two recent legislative acts initiated water planning. 
2. 2003 Legislation produced a state-wide supply and demand assessment prepared 

by the state. 
3. 2005 Legislation produced local basin committees and a statewide committee to 

prepare basin-wide assessments and to establish a forum for negotiations and 
dispute settlement. 

4. Both efforts relied heavily on local basin “round tables” for a bottom-up 
approach. 

5. The first set of round tables that participated in the state-wide assessment was 
selected by the state and contained a uniform level of expertise.   

6. The second set of round tables consists of representatives of various stakeholder 
groups listed in the legislation and have an uneven level of expertise. 

7. The state focuses on providing reliable data and stresses basin level planning by 
local “round tables.” 

8. The state also administers loan and grant programs for water development 
projects. 

 
Nugget: More hand selection of the members of the local committees would produce 

more uniform expertise and lead to more productive committees. 
 
Idaho 

1. Legislation in 1988 initiated water planning and placed a priority on identifying 
and protecting streams with special natural resource value. 

2. There is a state-wide water plan consisting of goals/objectives and 39 basin plans. 
3. However, only 10 basin plans have been completed in the 18 years since the 

program began. 
4. These plans are prepared by agency staff.  In addition to an insufficient staffing 

level, competing demands for the staff time diverts attention away from 
completing the basin plans. 

5. The basin plans follow a very detailed outline that is established by the state. 
6. Local basin committees are formed to participate in the basin planning but the 

process is very much driven by the state agency. 
7. The state administers several loan and small grant programs. 

 
Nugget: The basin plans identify streams with high natural resource values and 

recommends them for protection. 
 
Nugget: The state-wide water plan outlines goals and objectives that guide planning and 

decisions. 
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Nugget: The state administers a Water Bank in which water users can temporarily rent 
their unneeded water rights to another user, until such time as they need them. 

 
Montana 

1. Montana has been struggling for 40 years to find the right planning process. 
2. In the 1960’s the state focused on project planning but eventually concluded it 

lacked coordination among the various projects and participants. 
3. In the 1970’s, they shifted to basin planning but later concluded it lacked political 

will for implementation. 
4. In 1987, new legislation enacted an elaborate planning process modeled after 

Kansas that included numerous committees and a continuous planning program. 
5. In the 1990’s, the process shifted again to 50 local committees that focus on 

problem solving. 
6. The state’s role with these local committees is determined by each committee and 

usually is minimal. 
7. No uniform structure or scoping – public involvement program exists across the 

local groups as each group is responsible for identifying its purpose and 
advancing its own initiatives. 

 
Nugget: Place a high value on the need for citizens to see local results from the planning 

process. 
 
Kansas 

1. Kansas has been involved in water resource planning since 1917 and has become 
a model. 

2. A state water plan provides general information, addresses several key issues and 
contains the 12 basin plans.  

3. While this plan is maintained, it and the basin plans are updated as necessary and 
the state undertakes numerous studies and reports on a variety of other issues. 

4. 1987 legislation revamped the planning process and placed much higher 
emphasis on conservation and management of the water resource. 

5. Further changes in the last couple of years have focused on establishing priorities 
and implementation. 

6. Local planning committees were asked to identify their priorities. 
7. A sub-cabinet was formed consisting of the heads of seven state agencies that 

have water-related responsibilities.  The sub-cabinet is responsible for creating 
strategic implementation plans to act on the priorities. 

 
Nugget: Setting priorities and establishing implementation plans is the current focus.   
 
Nugget: Coordination is needed among all agencies and organizations, both during 

planning and implementation. 
 
Nugget: How the local groups are engaged determines the success or failure of the 

planning program.  They must see results from their efforts. 
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Texas 

1. Texas has been involved in water resource planning since 1961 and also has 
become a model.  A dozen states have adopted water planning programs modeled 
after Texas. 

2. Regional water plans are adopted and updated every 5 years.  After the 
completion of each cycle of regional plans, they are incorporated into a state-wide 
water plan that is prepared by the state agency. 

3. About 50% of the state water plan is a compilation of regional plans and about 
50% of the plan is a discussion of state-wide issues and other topics. 

4. Planning regions are established based on basin boundaries, ground water aquifer 
locations, population concentrations and development patterns, and other factors. 

5. Regional plans are prepared by local committees but follow very detailed 
guidelines established by the state agency.  The state provides planning funds to 
these committees to hire consultants.  The state also provides staff support. 

6. The state water plan by law must recommend policies to the Legislature. 
7. The state administers several loan and grant programs and focuses on a diverse 

water portfolio. 
 
Nugget: Establish a standard by which to evaluate the effectiveness of the planning 

program.  For example, evaluate the planning program by the level of positive 
influence it has on implementation and by the improved level of knowledge of 
water issues among the Legislature and public.  

 
Nugget: The state cannot finance or fund a project that is not consistent with the regional 

plan. 
 
Nugget: The state has a program in which they fund the additional capacity of faculties 

that is in excess of a community’s current need, and the community pays back 
the funding in the future when the capacity is needed.  

 
Nebraska 

1. 2002 legislation initiated water planning in Nebraska and charged a state 
committee with evaluating existing laws, inequities among users and transfers. 

2. Current efforts focus on identifying basins that are fully or over appropriated. 
3. The state is spending significant time and money studying the relationship 

between ground and surface water. 
4. Wells were permitted for many years with little information or concern about their 

cumulative impact.  Eventually, the delayed impact the wells had on the water 
resource caused significant problems. 

5. Local Natural Resource Districts play a central role in evaluating local basins and 
implementing plans and regulations that result from the evaluations. 

6. Several basins or sub-basins are fully or over appropriated and the state and local 
Natural Resource Districts are enforcing plans to reduce water rights or prohibit 
any new rights. 
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Nugget: Get all of the physical information on the water resource that can be obtained, 
including studying the relationship between ground and surface water. 

 
Utah 

1. There is a state-wide water plan that is prepared before the individual basin plans 
are prepared.  Basin plans are update as needed based on population growth, a 
new development project, or some other factor that has caused significant change 
in a basin. 

2. The state water plan addresses up to 19 various water related issues, in addition 
to containing the individual basin plans. 

3. The state has adopted the goal of reducing by 25% by 2050 the per capita 
municipal and industrial water consumption.  They are ahead of schedule. 

4. The state is developing a detailed water related land use inventory in which they 
will conduct a windshield survey of the entire state within five years. 

5. The state also is studying for quality control the water use surveys submitted by 
water users, with the goal of developing more detailed understanding of 
consumption. 

 
Nugget: Develop ground-verified water related land use mapping and detailed water user 

surveys.   
 
Nugget: All water users with more than 500 connections are required to have a state 

approved conservation plan. 
 
Nugget:  Establish criteria for determining the timing of basin plan updates. 
 
 

WESTERN STATES SURVEY SUMMARY 
 
The following list of principles summarizes many key points from the Western States 
Survey.  Many of these principles already are incorporated in the Wyoming Water Basin 
Planning Program. 
 

1. Follow Through on Projects. Continue following through on development 
projects and planning goals.  Maintain a clear process that allows projects and 
planning initiatives to be proposed, evaluated and completed. 

 
2. Set Goals and Objectives.  The state water plan should establish state-wide goals 

and objectives to guide water related decisions. 
 
3. Pursue a Broad Approach.  Pursue a broad approach to water resource planning 

that includes evaluating the appropriateness of conservation and resource 
management techniques in addition to development projects. 

 
4. Create Local Results.  Focus on solving problems and addressing issues that are 

important to the local residents, which may include referring an issue to another 
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state agency.  Place value on citizens seeing local results of water resource 
planning. 

 
5. Maintain a Long Term Perspective.  While involving local committees and 

focusing on their problems can provide tangible local results, some type of 
construct is needed to provide focus and priorities.  A comprehensive long term 
perspective is needed to avoid simply jumping from one individual problem to 
another. 

 
6. Remain Flexible.  While priorities are important, they must be balanced with 

flexibility that allows important issues to be addressed despite them not matching 
the priorities.  When the focus deviates from the priorities, it occurs deliberately 
and in a measured way, thereby maintaining a context. 

 
7. Pursue Meaningful Planning.  Avoid preparing basin plans for the sake of 

planning.  Update these plans as needed but do not become a slave to a standard 
cycle of updates when they may not be needed.  Instead, include the study and 
planning of issues that transcend basin boundaries to ensure all important topics 
are covered. 

 
8. Evolve the Planning Process Rather Than Simply Repeat It.  Move past the 

first stage of planning in which data are collected and issues are identified.  A 
deeper level of understanding issues comes from preparing responses to them.  
Develop strategic plans to follow through on the results of planning, which may 
require more detailed information. 

 
9. Coordinate the Players.  Coordination and communication among program 

personnel is critical and some type of structure is needed to ensure it occurs.  
Convene on a regular basis the decision-makers of all agencies that are involved 
in water resources. 

 
10. Involve the Local Citizens in Meaningful Ways.  Establish balanced and 

representative local groups to provide input into water resource planning.  
Helping these local groups craft and recommend solutions to local issues sustains 
local participation.  When the solutions and development strategies come from the 
local level, a message is sent to the Legislature that the water planning program is 
solving problems and addressing issues.  

 
11. Establish a Report Card.  A report card should be prepared on the water 

planning program.  Perhaps it should focus on two things: the amount of positive 
influence brought to bear on issues and problems; and, the level of knowledge and 
understanding of water issues among the Legislature and general public. 
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GENERAL CONCLUSIONS AND OBSERVATIONS 
 
Wyoming should feel good about the stage of the state’s water resource planning in the 
state.  The western states survey reveals that Wyoming is clearly ahead of four of our 
neighboring states and at least equal with the fifth.  Two additional states, Kansas and 
Texas, were included in the survey because they have been used by other states as 
models. 
 
Wyoming has solid basin plans completed for all seven major basins that provide a sound 
foundation for proceeding.  The Framework Plan currently being prepared is both a 
conclusion of these basin plans and a new beginning for the next stage of planning.  
Before simply launching into updates of these basin plans, we should pause and think 
about the focus for the next stage of planning.  While Kansas is a national role model, 
they also reinvented themselves in recent years, maintaining a high quality of work but 
shifting the focus of their attention. 
 
Should we begin updating the basin plans or strike out on a different path in our next 
stage of planning?  Perhaps we should update basin plans on an as-needed basis and 
reserve funds and time for an additional scope of work.  Basin plans could be updated 
when changes occur that call for a new plan, or they can be supplemented in targeted 
ways to fill data gaps.  But the wholesale repeat of the basin plans may be unnecessary 
until conditions in the basins call for it.  This selective approach to updating basin plans 
would allow resources to be devoted to studying issues that transcend basin boundaries or 
are state-wide concerns.  Perhaps we should establish a goal for the next stage of water 
resource planning to maintain a set of current basin plans as well as develop data on a 
broader array of issues that have state-wide or regional significance. 
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  FUTURE BASIN PLAN ORDER 



 



W
ei

gh
tin

g 
Fa

ct
or

3
2

2
3

-2

B
as

in
 P

rio
rit

y 
Se

le
ct

io
n 

C
rit

er
ia

Completion Date of 
Last Basin Plan

Forcasted Population 
Increase

Number of BAG Issues

Components of the 
Plan That Need 

Correcting or Updating

Compact Issues and 
Lawsuits

To
ta

l 
Sc

or
e

Va
lu

e
7

ol
de

st
> 

5,
00

0
m

os
t  

 
m

os
t

m
os

t
6

> 
4,

00
0

5
> 

3,
50

0
4

> 
3,

00
0

3
> 

2,
00

0
2

> 
1,

00
0

1
ne

w
es

t
< 

1,
00

0
le

as
t

le
as

t
le

as
t

B
as

in
 

G
re

en
7

5
6

5
4

50
P

ow
de

r/T
on

gu
e

5
4

7
5

7
38

N
or

th
ea

st
 W

yo
m

in
g

5
7

2
1

1
34

W
in

d/
B

ig
ho

rn
2

2
1

7
3

27
S

na
ke

/S
al

t
3

5
3

1
1

26
B

ea
r

6
1

2
1

4
19

P
la

tte
1

7
5

1
7

16

C-1
90% Draft

laward
Text Box



G
re

en
 R

iv
er

 B
as

in
 P

op
ul

at
io

n

50
00

0

60
00

0

70
00

0

80
00

0

90
00

0

10
00

00

19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

Ye
ar

Population

Lo
w

M
id

H
ig

h
20

00
 C

en
su

s 
an

d 
20

05
 C

en
su

s 
B

ur
ea

u 
E

st
im

at
e

Pl
at

te
 R

iv
er

 B
as

in
 P

op
ul

at
io

n

20
00

00

25
00

00

30
00

00

35
00

00

40
00

00

45
00

00

19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

20
40

Ye
ar

Population

Lo
w

M
id

H
ig

h
20

00
 C

en
su

s 
an

d 
20

05
 C

en
su

s 
B

ur
ea

u 
E

st
im

at
e

N
or

th
ea

st
 W

yo
m

in
g 

R
iv

er
 B

as
in

 P
op

ul
at

io
n

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0 19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

Ye
ar

Population

Lo
w

M
id

H
ig

h
20

00
 C

en
su

s 
an

d 
20

05
 C

en
su

s 
B

ur
ea

u 
E

st
im

at
e

B
ea

r R
iv

er
 B

as
in

 P
op

ul
at

io
n

10
00

0

15
00

0

20
00

0

25
00

0

30
00

0

35
00

0 19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

Ye
ar

Population

Lo
w

M
id

H
ig

h
20

00
 C

en
su

s 
an

d 
20

05
 C

en
su

s 
B

ur
ea

u 
E

st
im

at
e

B
as

in
 P

la
nn

in
g 

S
tu

dy
 P

op
ul

at
io

n 
P

ro
je

ct
io

ns
 a

nd
 E

st
im

at
es

 P
ro

vi
de

d 
by

 C
en

su
s.

C-2
90% Draft

laward
Text Box



Sn
ak

e/
Sa

lt 
R

iv
er

 B
as

in
 P

op
ul

at
io

n

0
10

00
0

20
00

0
30

00
0

40
00

0
50

00
0

60
00

0
70

00
0

80
00

0 19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

Ye
ar

Population

Lo
w

M
id

H
ig

h
20

00
 C

en
su

s 
an

d 
20

05
 C

en
su

s 
B

ur
ea

u 
E

st
im

at
e

W
in

d/
B

ig
ho

rn
 R

iv
er

 B
as

in
 P

op
ul

at
io

n

84
00

0
86

00
0

88
00

0
90

00
0

92
00

0
94

00
0

96
00

0 19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

Ye
ar

Population

Lo
w

M
id

H
ig

h
20

00
 C

en
su

s 
an

d 
20

05
 C

en
su

s 
B

ur
ea

u 
E

st
im

at
e

Po
w

de
r/T

on
gu

e 
R

iv
er

 B
as

in
 P

op
ul

at
io

n

20
00

0
25

00
0

30
00

0
35

00
0

40
00

0
45

00
0

50
00

0
55

00
0 19

95
20

00
20

05
20

10
20

15
20

20
20

25
20

30
20

35

Ye
ar

Population

Lo
w

M
id

H
ig

h
20

00
 C

en
su

s 
an

d 
20

05
 C

en
su

s 
B

ur
ea

u 
E

st
im

at
e

B
as

in
 P

la
nn

in
g 

S
tu

dy
 P

op
ul

at
io

n 
P

ro
je

ct
io

ns
 a

nd
 E

st
im

at
es

 P
ro

vi
de

d 
by

 C
en

su
s.

C-3
90% Draft

laward
Text Box



 



 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
 

PUBLIC COMMENTS 



 



Comment Author Action Taken
Praise Jack E Clusses No action was required.
Climate change addition Steve Gray A new paragraph was added.
Enlarging scope of Volume II John Joyce A recommendation was included in Volume II.
Request for groundwater plan in the Platte Basin Liberty Blain A recommendation was included in Volume II.

Shoshone Irrigation Project details Klodette Stroh
None required, this level of detail wasn't presented for any of 
the irrigation projects in the state.

Angler Days George Simonton A recommendation was included in Volume II.

Public Comments on the Wyoming Framework Water Plan 90%
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