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Executive Summary 

State Water Planning Process 

The recommended planning process is based on the Prior 
Appropriation Doctrine, Wyoming water law, and the assumption that 
Wyoming has the right to manage its resources for the benefit of 
citizens of the state. To help enable Wyoming to manage its water 
resources, the planning process will accomplish the following: 

1. Identify contemporary water resources data available from state 
and federal agencies. 

2. Use these current data to determine the existing surface water and 
groundwater uses within each basin and identify potential future 
uses for available supplies not currently put to beneficial uses. 

3. Inventory interstate river compacts and federal and state 
regulations and policies that impact water management decisions 
and define them in terms understandable to Wyoming citizens. 
Develop strategies to assist in meeting these requirements or 
regulations at the community level. Identify alternatives, if any, 
for increasing the available supply to meet future demands or 
current shortages through management, user agreements, or 
construction projects. 

4. Provide access to the above information in a variety of formats for 
use by state agencies and citizens of Wyoming and allow new data 
to be easily incorporated into existing planning efforts. Develop a 
component of the public outreach program that emphasizes 
educating the citizens of Wyoming on water resources issues. 

5. Assist development of basin advisory groups to provide input in 
the basin planning process and facilitate working relationships 
among different water users. 

6. Create an ongoing planning process that will keep the database 
current and provide resources to assist in updating basin plans on a 
cyclical schedule. 

7. Insure state agency coordination and cooperation with other 
resources and local watershed planning efforts. 
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Executive Summary 

Public Outreach and Involvement Program 

A public involvement program has been implemented as part of the 
statewide water planning process in order to achieve the following 
objectives: 

• solicit public opinion and participation during basin planning, 

• disseminate water resource infonnation, 

• infonn and educated the public about water resources issues in 
Wyoming, and 

• establish and maintain credibility for the water planning process 
through citizen feedback. 

The following categories summarize the public outreach activities that 
support the water planning process: 

• monthly news releases, 

• quarterly newsletters, 

• infonnation via the Internet, 

• presentations to water interest groups, and 

• Basin Advisory Groups (BAGs). 

For the water planning process to be effective, it must involve 
interested citizens at the local level. The planning process depends on 
the buy-in and participation of local interest groups; therefore, basin 
advisory groups will be established in each of Wyoming's seven major 
river basins. Local citizens have intimate knowledge of water issues 
and concerns within their basin and will share important infonnation 
during the planning process, including: 

• key infonnation regarding actual or perceived water problems, 
issues, and concerns; 

• contact names of large water users in the agricultural, municipal, 
and industrial sectors; 

• a way to disperse accurate infonnation back to interest groups 
represented on the BAG, and to the local community at large; 

• basin priorities for future water use and development; and 

• unique data need required for the basin. 
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The BAGs, once established, provide a forum and a mechanism for 
information dissemination to the public about water issues in the basin, 
public education about water matters, and input and feedback dialogue 
with the State Engineer's Office on both in-state and interstate water 
management issues and concerns. 

Individual Basin Planning Efforts 

Each of Wyoming's seven major river basins has unique combinations 
of existing water use, unallocated streamflows, interstate river compact 
restrictions, water quality issues, and future water use opportunities. It 
is recommended that the individual basin planning efforts be 
performed by water resource consultants under contract to the 
WWDC. This approach both minimizes additional state staff 
requirements, and supports Wyoming's economy by providing 
opportunities for local consultants. 

A Basin Scope of Services was developed for use in the basin planning 
effort and in determining the costs to develop basin. When 
determining the detail required, the following main factors were taken 
into consideration: 

• Suitability - the basin plans meet the objectives outlined for the 
planning process by identifying, or collecting, current data and 
providing a method for updating and retrieving this contemporary 
data. 

• Completeness - the information generated must be complete 
enough to be useful in the future if more in-depth modeling or 
planning is required in a basin. While detailed river simulation 
modeling is not currently required, detailed data identification and 
operating criteria memoranda will be generated as a basis for 
future detailed modeling. 

• Appropriate scale - the basin planning process must take into 
consideration realistic funding potentials. The scope assumes the 
maximum use of existing GIS and tabular data. 
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Executive Summary 

Individual basin planning efforts will divided into the following main 
tasks: 

1. Basin Water Use Profile 

2. Available Surface Water and Groundwater Determination 

3. Demand Proj ections 

4. Future Water Use Opportunities 

Storage and Retrieval of Planning Process Products 

There will be a number of products as a result of the basin planning 
process. These products will be accessible, interactive, and 
understandable. They will include qualitative and quantitative 
information accessible through an Internet framework. 

The Water Resources Data System (WRDS) in the College of Civil 
and Architectural Engineering at the University of Wyoming will be 
expanded to take on the additional duties associated with the planning 
process products storage and retrieval. This recommendation is based 
on the following 

• WRDS is currently the primary source for water related data in 
Wyoming. 

• WRDS staff have existing capabilities with data storage and 
Internet Web page development. 

• WRDS staff have been involved with statewide water planning and 
have taken an active role throughout the feasibility phase of the 
process. 

The basin planning products include both tabular and spatial water 
resources related information that is either required to complete the 
basin plans or developed as a product of the basin plans. The storage 
and retrieval system will be developed using state database, GIS, and 
Internet access standards. 

iv SClYLE 



Executive Summary 

Staffing Requirements 

The primary tasks associated with the statewide planning process can 
be summarized as follows: 

• Implementation of Public Outreach and Involvement Program -
This task includes Basin Advisory Group establishment; 
coordination and participation; preparation of newsletters and news 
releases; Web Page development; public presentations, surveys and 
inquiries. 

• Basin Planning - This task includes collection of water resource 
related data, development of water use basin profiles, creation of 
water supply and use spreadsheet models, projections of demands, 
review of water use regulations, and identification and evaluation 
of development opportunities for each of Wyoming's seven 
principal river basins. 

• Further development of a Database and Internet Web Site at 
WRDS - This task includes development of enhanced database 
and user interfaces for data generated by the state water planning 
process. 

• Project Management - This task requires a project manager to 
facilitate and guide the project, maintain consistency between 
project elements, administer contracts, supervise private consultant 
activities, and review and process private consultant billings. 

Services will be required of state staff to accomplish these primary 
tasks. The amount of resources needed is dependent on a number of 
variables, including which basins and how many basin plans are 
concurrently under development, the level of public involvement, 
overall schedule of deliverables, level of state staff involvement, and 
the expertise and familiarity of the state staff providing the service. 

Several issues were considered when determining an appropriate level 
of state staffing for the State Water Planning Process. These include: 

• private consultant versus state staff, 

• availability of existing state staff, 

• state job classifications, and 

• long term role of planning staff. 
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The amount of public outreach (and associated basin advisory group 
meetings) and the length of the basin planning schedule were found to 
significantly influence state staffing requirements. Public involvement 
is critical to the success of the water planning process; therefore, 
reducing public outreach is not recommended. Both the recommended 
five-year schedule and the extended 10-year schedule for basin 
planning will allow Wyoming to meet the objectives set forth for the 
state water planning process 

Statewide Water Planning Process Costs 

The costs required to implement the Statewide planning process are 
associated with: 

• public outreach and involvement, 

• individual basin planning efforts, 

• state staff requirements, and 

• planning process information storage and retrieval. 

These costs can be further broken into costs associated with consultant 
activities and costs associated with state activities. The consultant 
costs associated with the basin planning process should not vary 
regardless of the planning schedule selected. The following table 
summarizes the estimated consultant costs for developing the basin 
plans in all seven major basins in Wyoming. These estimates are 
based on 1998 average consultant fees. 

Table I 
Basin Plan Costs for the Consultant 

Basin Cost 

NE Wyoming $250,000 

Bear $330,000 

Powder/Tongue $520,000 

Salt/Snake $450,000 

Green $720,000 

Platte $690,000 

WindlBighom $780,000 

TOTAL $3,740,000 
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The following table shows the total additional costs associated with 
basin planning for both the recommended and extended schedule. 
While the costs associated with the consultant performing the basin 
plans and the data storage and retrieval aspects of the process do not 
change, there is a yearly cost savings associated with performing the 
basin planning over the an extended period due to reduced staffing 
duties. 

Table II 
Yearly Total Cost of Statewide Basin Planning 

Recommended 
Schedule Yearly Extended Schedule 

Cost Item Costs Yearly Costs 

Staff Salaries and $210,000 $130,000 
Benefits 

Miscellaneous $ 50,000 $ 38,200 
Staffing Costs 

Cost for Public $ 45,000 $ 30,000 
Outreach 

TOTAL ANNUAL $305,000 $198,200 
COST 

Additional First $ 70,000 $ 52,700 
Year Cost 

TOTAL FIRST $375,000 $250,900 
YEAR COST 

The amount of public outreach and the length of the basin planning 
schedule were found to significantly influence state staffing 
requirements and, therefore, the costs associated with the planning 
process. Public involvement is critical to the success of the water 
planning process, therefore reducing public outreach was not 
considered. Both the recommended and extended schedule for basin 
planning will allow Wyoming to meet the objectives set forth for the 
state water planning process. 
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Executive Summary 

Conclusion 

The recommended planning process is based upon the Prior 
Appropriation Doctrine, Wyoming water law, and the assumption that 
Wyoming has the right to manage its resources for the benefit of 
citizens of the state. The process detailed in this document will enable 
the state to fulfill the goal of enhancing Wyoming's ability to manage 
water resources for the benefit of all the state's citizens. 
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State Water Planning Process 

History of the State Water Planning Process 

Previous Planning Efforts 

The last time the State of Wyoming embarked on a statewide 
comprehensive water planning process was in the late 1960' s. The 
effort culminated in publication of the Wyoming Framework Water 
Plan in 1973. The plan consisted of an overall statewide framework 
plan, as well as plans for each of the state's seven major river basins. 
Although now 25 years old, the 1973 Framework Plan and the 
associated basin plan documents remain valuable reference documents 
for the state's policy makers and water resources managers. 

In 1979, the Legislature created the Wyoming Water Development 
Commission (WWDC), charging it with responsibility for coordinating 
water and related land resources planning for the state. Between 1979 
and 1995, the WWDC completed several major river basin planning 
studies, including studies of the Big Hom and Powder River Basins. 
Planning by the WWDC was mostly project-driven in response to 
applications from local sponsors. 

Meanwhile, water interest groups across the state viewed with alarm 
disturbing trends in water management. F ederallegislation during the 
1970s and 1980's, including the Safe Drinking Water Act, the 
Endangered Species Act, and the Clean Water Act, became a major 
factor affecting project implementation. In 1986, Nebraska filed a 
lawsuit against Wyoming over use of the waters of the North Platte 
River. To date, Wyoming has spent $20 million and the case has not 
yet gone to trial. In the Big Hom Basin, adjudication of water rights 
and settlement of tribal issues became" prolonged (and still continues), 
at great cost to the state. Furthermore, water user groups and water 
interest groups appeared to become more polarized over topics such as 
instream flows, transfer of water from one use to another, 
recreational/environmental water uses, downstream sale or lease of 
Wyoming's compact and decree allocations, response to federal 
mandates, and water quality concerns. 

In the Green River Basin, a group called the Colorado River Basin 
Coordinating Council (CRBCC) became concerned that Wyoming's 
Colorado River Compact allocation not yet put to beneficial use was 
perhaps vulnerable to growing water demands of Arizona, Nevada, 
and California. At the urging of CRBCC, the 1996 Legislature 
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directed the WWDC and the State Engineer's Office (SEO) to prepare 
recommendations for updating the 1973 Framework Water Plan. The 
two agencies submitted a joint recommendation to the Governor, the 
WWDC, and the Legislature Select Water Committee on October 1, 
1996. 

A planning team of staff members from the WWDC, the SEO, and the 
Water Resources Data System in the College of Civil and 
Architectural Engineering at the University of Wyoming (WRDS) was 
established in early 1997 to respond to the governor's request to revisit 
their recommendations; specifically in the area of public interaction. 
He strongly supported a grass-roots effort to planning. The planning 
team amended the proposal to request funding for a feasibility study to 
conduct the following Phase I and Phase II tasks: 

• Wyoming Statewide Public Opinion Survey 

• Pilot Basin Citizen Advisory Group 

• Statewide Data Inventory 

• Consultant Feasibility Study 

Phase I - Wyoming Statewide Survey 

Subsequently, the 1997 Legislature funded a phased feasibility study. 
The planning team's initial focus was to implement a public 
involvement program to gauge public opinion on water issues, and to 
build statewide consensus and support for the water planning process. 
Through the first half of the year, a mailing list of interested citizens 
was developed from membership in water or other natural resource 
organizations, natural resource conference attendee lists, and responses 
to general solicitations of interest through the planning team's 
quarterly newsletters. In July 1997, a letter was sent to almost 3800 
individuals considered to represent the "informed public," asking them 
if they were willing to participate in a survey. 

Meanwhile, the survey questions were being developed and tested by 
Survey Research Center at the University of Wyoming. In general, the 
Water Planning Questionnaire asked participants to identify and 
prioritize water-related issues from a personal perspective as well as a 
state perspective, and indicate their degree of support for a 
comprehensive statewide water plan. On September 9, 1997, surveys 
were mailed to 1,777 people who had responded positively to the July 
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letter. Over 1400 surveys were returned and by January 1998, results 
had been summarized and a report produced and distributed to all 
survey participants. 

Phase I - Basin Advisory Group 

During the summer of 1997, the planning team began to implement a 
feasibility demonstration public involvement program - a localized 
program to demonstrate how "grassroots" input could be incorporated 
into the water planning process. The Bear River basin was selected as 
the pilot basin, and a public meeting was held in Evanston, Wyoming, 
on January 27, 1998. Over 80 people attended. With the assistance ofa 
professional facilitator, the group selected a Basin Advisory Group 
(BAG) of 15 people representing agriculture, local government, 
industry, environmental and recreational interests. The group met 
monthly for the next six months with two goals in mind: 1) to identify 
specific water and water-related management issues in the Bear River 
Basin, and 2) to create a template for the organization and operation of 
basin advisory groups in other areas. 

A Technical Resource Team consisting of state and federal agency 
representatives with water and resource management responsibilities 
supported the BAG. The BAG took advantage of this opportunity to 
solicit information on water resource issues. For instance, one meeting 
focused on the Total Maximum Daily Load (TMDL) section of the 
Clean Water Act. Another was devoted to the Bear River Compact. 
The final pilot study BAG meeting was held in August 1998. The 
BAG submitted a report to the planning team, containing an inventory 
of Bear River management concerns and comments on the public 
involvement process. 

Phase I - Statewide Data Inventory 

Another need that emerged during Phase I of the feasibility study was 
a statewide inventory of existing water-related data and databases. It 
was evident that much of the data required to support a statewide 
planning process were compiled by various agencies, but the data were 
not catalogued in a comprehensive way. Without such a compilation, 
data needs for the water planning process could not be estimated. 
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In late 1997, the state contracted with the Water Resources Center to 
develop a statewide data inventory (SDI) of resource infonnation 
available in electronic fonnats, and an evaluation of its suitability for 
incorporation into a water planning database. A list of relevant data 
themes or categories was first developed. Primary sources for each 
category were identified and the data was characterized with respect to 
content, level of detail, completeness, and timeliness. WRC submitted 
its final report to the WWDC in March 1998. By May 1998, the SDI 
was published on the Water Planning Web Site 
(http://waterplan.state.wy.us/) maintained by WRDS. 

Other Activities 

In addition to the activities described above, the planning team also 
contacted its counterparts in other western states to learn about their 
water planning activities, and in particular, about the budget and staff 
required to implement the public involvement components of those 
activities. Members of the planning team sent questionnaires and 
consulted with state staff in other western states. They focused on 
planning products, data gathering techniques, staff configuration, and 
budget. 

Phase II - Consultant Feasibility Study 

The second phase of the planning process feasibility study was 
development of an implementation strategy for the water planning 
process. In March 1998, the WWDC contracted with a consulting 
team, headed by Boyle Engineering Corporation, to review and 
evaluate the public involvement program, recommend storage and 
retrieval cnleria for planning process products, evaluate staffing and 
support needs for the planning process, and refine the draft scope of 
services prepared earlier by WWDC. The team brought experience in 
various aspects of statewide water planning: 

• Boyle had been developing basin planning models for the 
Colorado River Decision Support System (CRDSS) and was 
involved in integrating them into Colorado's data management 
system; 
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• States West Water Resources Corporation brought expertise in 
aerial photography, remote sensing interpretation, irrigated lands 
mapping, and water rights attribution; 

• Sunrise Engineering, located in Afton, was in proximity to the pilot 
public involvement basin, the Bear, and was experienced with 
Geographic Information Systems; 

• Leonard Rice ConSUlting Engineering provided Ross Bethel, who 
played a key role in the implementation of CRDSS into Colorado 
state government; and 

• Tsunami Consulting Group brought expertise in database design 
and development, and interface and web page development. 

This report is the culmination of the consulting team's effort. 

Specifically, the team was charged with six tasks: 

Task 1 Project Meetings 

In addition to regular coordination meetings with the planning 
team, the consultants attended BAG meetings in the Bear River 
basin. This fulfilled two objectives: 1) it gave the consultant 
firsthand experience with a primary component of the public 
involvement program, which it was to analyze as part of Task 4; 
and 2) kept the BAG involved with the feasibility study. 

Task 2 Familiarization with Water Planning Work 

This task consisted of a literature review and interviews by the 
consultant team with members of the planning team. The purpose 
was to familiarize the consultant with work to date on the planning 
process, and to put the current work plan into the context of 
historical decisions. 

Task 3 Evaluation of the Draft Basin Scope of Services 

The planning team had developed a draft Basin Scope of Services 
for a basin plan during Phase I of the feasibility process. This task 
was to evaluate the draft Scope with respect to suitability, 
completeness, and appropriate scale, and revise accordingly. The 
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task was a dynamic one, evolving as the planning format 
developed (Task 4) and both consultants and planning team sorted 
through objectives and realities of the water planning process. 
Generic and flexible enough to be applied in any of Wyoming's 
seven basins, the current version of the Basin Scope of Services is 
included as Appendix A. 

Task 4 Recommendations for Planning Format 

The consultant was charged with developing recommendations for 
the following elements of the planning process: the public 
involvement program, basin water use profile, flow modeling, 
demand projections, future water use opportunities, water 
resources database, and user interface. In addition, the consultant 
was to develop information about state and federal law and policy 
as they relate to the water planning process. 

Based on review of the Wyoming Statewide Survey results and 
experience with the Bear River basin advisory group, the 
consultant recommended strategies for public outreach as well as 
makeup, role, and tenure of the basin advisory groups. These are 
summarized in the section "Public Outreach and Involvement 
Program." 

The report section entitled "Water Use Profile" in the chapter 
"Individual Basin Planning Efforts" describes the water use profile 
in general terms. Task 2 of the Basin Scope of Services (Appendix 
A) specifies the level of detail, methods to use, applicable sources 
of data, analytic techniques, and product formats for this portion of 
the plat;ming process. The description was developed based on 
general engineering experience as well as a literature review, 
including the 1973 framework plan. 

To develop recommendations with respect to flow modeling, the 
consultant team first surveyed Wyoming agencies and university 
personnel to determine what basin models exis~ in the public 
domain. The team also investigated the types of basin planning 
models in use in other western states. These results were 
summarized in a technical memorandum presented to the WWDC 
midway through the project. With the WWDC input, it was 
decided that an appropriate level of detail for the Basin Scope of 
Services is a spreadsheet model for three hydrologic conditions: 
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dry, average, and wet. The consulting team's specific 
recommendations are included in Task 3 of the Basin Scope of 
Services (Appendix A). 

The consultant team investigated Wyoming state resources in the 
areas of census, social, and economic data. Reports and 
econometric models related to demand projections were identified. 
The consultant's recommendations in this area are reflected in the 
Basin Scope of Services (Appendix A), under Task 4. 

An important result of the planning process in each basin is the 
identification ofJuture water use opportunities to meet projected 
demands. The consultant identified the important issues associated 
with water use opportunities and the scope is included in Task 5 of 
the Basin Scope of Services (Appendix A). 

The consultant team worked closely with the WRDS staff to 
develop recommendations for data, hardware, and software to be 
included in an integrated water resources database. Data to 
support the effort defined by the evolving Basin Scope of Services 
were identified, and their availability was checked against the 
Statewide Data Inventory developed under Phase I. 
Recommendations relative to data formatting standards were 
developed. These results are summarized in the section "Storage 
and Retrieval of Planning Process Products." 

As the water resources database was more clearly defined, it was 
determined that it would be most practical and cost effective for 
the database to be maintained by the WRDS group at the 
University of Wyoming. Many types of data needed for the 
database are currently maintained by other agencies and entities, 
and are available at their web sites. Because Internet use was 
identified in the Phase I Statewide Survey as a favorable method 
for cataloguing and distributing information, the consultant team 
worked with the WRDS group to develop a framework for linking 
to available data via the Water Planning Web Site. Data developed 
during the planning process will also be available via the Water 
Planning Web Site. This user interface is discussed in the section 
"Storage and Retrieval of Planning Process Products." 

The consultant team developed an overview ofJederal and state 
laws and regulations that can potentially impact water use and 
development in Wyoming. The results were summarized in a 
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technical memorandum presented to the WWDC midway through 
the project. The memorandum described how the water planning 
process would help water users and decision-makers address 
regulation and policy issues. The memorandum helped to support 
the need for the planning process, and the results are summarized 
throughout this section. 

Task 5 Development and Implementation Strategies 

The primary tasks related to State Water Planning Process include 
public outreach, preparation of basin plans and further 
development of a contemporary water information system. The 
duties necessary to complete each task were identified, and the 
associated time required to perform these duties were determined. 
Additional issues addressed to determine the appropriate level of 
state staffing include the role of consultants, availability of existing 
state staff, state staffing options, state job classifications, and the 
long-term role of the planning staff. The consultant team 
interviewed other western states to discuss their mix of private 
consultant versus state employee staff, as well as full time versus 
part time or contract employees. The schedule for completing all 
seven initial basin plans also affected the required staff. Two 
schedule scenarios were analyzed, as well as two levels of public 
outreach activities. The staffing recommendations are outlined in 
the section "Staffing Requirements." 

Task 6 Cost Estimates 

Based on the implementation strategies developed in Task 6, costs 
were estimated for both state and consultant activities. These costs 
included the public outreach program, the individual basin plans, 
and planning process data storage and retrieval. Results of this 
important task are presented in the section "Statewide Water 
Planning Process Costs." 

Task 7 Final Report 

Preparation of this report was the final task in the consultant's 
scope. 
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Overview of Objectives 

The recommended planning process is based on the Prior 
Appropriation Doctrine, Wyoming water law, and the assumption 
that Wyoming has the right to manage its resources for the benefit 
of citizens of the state. The purpose of implementing a new water 
planning process is to enhance Wyoming's ability to manage water 
resources for the benefit of all the state's citizens. To meet this goal, 
the planning process will accomplish the following: 

1. Identify contemporary water resources data available from state 
and federal agencies. 

2. Use these current data to determine the existing surface water and 
groundwater uses within each basin and identify potential future 
uses for available supplies not currently put to beneficial uses. 

3. Inventory interstate river compacts and federal and state 
regulations and policies that impact water management decisions 
and define them in terms understandable to Wyoming citizens. 
Develop strategies to assist in meeting these requirements or 
regulations at the community level. Identify alternatives, if any, 
for increasing the available supply to meet future demands or 
current shortages through management, user agreements, or 
construction projects. 

4. Provide access to the above information in a variety of formats for 
use by state agencies and citizens of Wyoming and allow new data 
to be easily incorporated into existing planning efforts. Develop a 
component of the public outreach program that emphasizes 
educating the citizens of Wyoming on water resources issues. 

5. Assist development of basin advisory groups to provide input in 
the basin planning process and facilitate working relationships 
among different water users. 

6. Create an ongoing planning process that will keep the database 
current and provide resources to assist in updating basin plans on a 
cyclical schedule. 

7. Insure state agency coordination and cooperation with other 
resources and local watershed planning efforts. 
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Identify available data 

Many federal and state agencies collect or develop water-related data. 
The planning process will build on the Statewide Data Inventory, 
initiated as part of the feasibility study, to identify data available 
through these agencies and provide interested parties access to this 
information. Data developed and updated by other entities will not be 
collected and stored as part of the water planning process, instead, the 
Water Planning Web Site will provide a central site for water related 
information. This site will facilitate knowledge and use of all 
applicable data, and will avoid duplication of efforts. 

Identify current use and project future demand 

The planning effort will be initiated on a basin level. The process will 
determine the various consumptive and non-consumptive surface 
water and groundwater uses within a basin, identify current needs that 
are not being satisfied, estimate water supplies not currently being 
used, and project future demands for available flows. The planning 
process is not intended to change state water law or the prior 
appropriation doctrine. It is essential, however, that the process 
provides a better understanding of the current and future situation in 
each basin. 

Identify external influences on water management 

Federal regulations and state policies may limit the amount of water 
available for future use and will certainly continue to impact water 
management and development decisions in Wyoming. Therefore, the 
water planning process will assist water users in identifying and 
quantifying regulations and policies related to water resources issues. 
The water planning process will not allow Wyoming to circumvent 
federal regulations; however, it will provide Wyoming with the 
contemporary data and information required to address federal issues 
pro-actively. The water planning process will help both the state and 
local users develop the data and science necessary to insure equal 
participation in regulatory decision making. 

Likewise, the water planning process is not intended to change or set 
state water policy; however, it will provide decision makers who do 
create and implement state water policy with accurate, current 
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infonnation upon which resource management decisions can be based. 
In addition, concise explanations of these regulations and policies will 
be produced so Wyoming citizens can be infonned participants in the 
planning process. 

Provide access to updated information 

The data used in support of the planning process, as well as resulting 
infonnation generated through the process, will be available to the 
people of Wyoming. Infonnation will be available through traditional 
media sources including hard copy reports, newsletters, and newspaper 
articles, and through the Internet via email and the Water Planning 
Web Site. Infonnation developed and used in support of the planning 
process will be available in a variety of fonnats to suit the needs of 
different interests. For instance, state agencies may require tabular 
data for use in technical projects, while educators and non-technical 
citizens may use graphs and charts to better understand Wyoming's 
water issues. The educational benefits of the water planning process 
are important to all citizens of Wyoming - water issues affect 
everyone. Therefore, infonnation must be available in a clear, non
technical fonnat as well as in fonnats suitable for technical 
applications. Because decision makers depend on contemporary data, 
new infonnation generated through the planning process will be stored 
in a renewable database. A process will be initiated to assure that 
current infonnation is continually incorporated into the database. 

Encourage local participation 

For the water planning process to be effective, it must involve 
interested citizens at the local level. Basin advisory groups (BAG) 
should include representatives from agricultural, municipal, industrial, 
recreational, and environmental interests. Local citizens have intimate 
knowledge of water issues within their basin and will share important 
infonnation during the planning process. The level of success of the 
planning process depends on the buy-in and participation of local 
interest groups. The water planning process will provide a forum for 
water users to investigate methods for collaboratively and creatively 
satisfying mUltiple water demands. The Basin advisory groups also 
provide an opportunity for the planning team to disseminate accurate 
infonnation on a variety of topics for the BAG interest group 
representatives to carry back to their constituents. 
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Water Planning Process Value to Citizens of Wyoming 

In the business world, when a company has assets, or resources, it 
must continually evaluate, prioritize and plan how to invest or 
otherwise maximize the use of those resources. Wyoming should be 
just as prudent with water, perhaps the most fundamental resource to 
all agricultural, industrial, social, and recreational activity. Without an 
understanding of quantity, character, and constraints on the resource, a 
business cannot make good strategic decisions, and ultimately, may 
lose control of its own destiny. Similarly, Wyoming needs to 
understand its resource to protect the economic and quality-of-life 
conditions it desires. The Wyoming water planning process is essential 
to developing and maintaining that understanding. 

At a detailed level, generalizations regarding what's best for the state's 
water cannot apply to every citizen. Yet it is probably true that 
maintaining a stable economy, one that allows our children the chance 
to live and work in Wyoming, is a common objective. And ensuring 
that the locus of important water-related decisions resides within the 
state is another. The water planning process enhances both these goals. 

In more specific terms, the water planning process clearly supports 
decision-making in the agricultural sector, which represents a large 
portion of both the state's popUlation and its economic base. It will 
make facts and data available to local planners grappling with growth 
issues in their communities. Data to be developed and placed on the 
Water Planning Web Site will be a resource to farmers, ranchers, 
educators, wildlife enthusiasts, businessmen, industrialists, irrigation 
districts, counties, and municipalities. By positioning Wyoming to 
better protect its interstate river compact allocations and defend itself 
against doWnstream claims, the planning process could ultimately save 
the taxpayers from financially draining litigation. The following 
hypothetical examples illustrate more tangibly how a completed basin 
plan will be useful in the future: 

• Teton County is faced with a huge problem. Jackson Lake has 
dropped to an unacceptable level. The Snake River flows need to 
be reduced. If this is done, critical fisheries will be jeopardized 
and commercial rafters that bring valuable income to Jackson, may 
be forced to close their doors. Additional water rights could be 
purchased from Idaho. Fortunately, the Basin Plan has addressed 
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this issue and data is available immediately for agencies to begin 
negotiations. 

• The Carbon County Commissioners have been contacted by a new 
trona mining company that has decided to move into the area. 
They will create 135 new employee openings. The only thing they 
need now is a guarantee that the Green River Basin can provide 
them 140 acre-feet of water each year for operations. The Basin 
Plan is referenced and available water is documented. The 
company can proceed. 

• The farming community around Cowley has experienced three 
years of severe drought. The sugar beat production has dropped to 
half of nonnal. Additional storage could have averted the 
economic disaster. The Sidon Irrigation District contacts the 
WWDC for assistance in evaluating their options. The Basin 
Water Plan is the first document that is reviewed to obtain needed 
infonnation to assist the District. 

• After the 2002 Olympics, the City of Evanston receives a call from 
a European manufacturer that was impressed with their community 
when he visited there. He has a $50 million a year manufacturing 
plant he wants to construct in Evanston. He will need about 350 
gallons of water per minute. Just the month before another group 
announced intentions to build a 36-hole golf course and market a 
professional golf college. Both projects will require the Uinta 
County Planning & Zoning Commission's approval. However, it 
is widely known that Wyoming is reaching its Bear River Compact 
allotment. Fortunately, the Basin Water Plan is completed and up
to-date and they are easily able to detennine if they must chose 
between the two businesses based on water availability. 

• Mr. Jones, the Natrona High School geography teacher, is 
struggling with teaching his students how topography affects water 
courses. He learns that he can go to the Internet and visit the 
Water Planning Web Site. There he will find numerous maps and 
visual aids that he can either download and plot or request that a 
plot be sent to him for his students to use in the classroom. 

• The residents around Hulett learn that their neighboring 
downstream state is proposing that additional water, water that 
they desperately need, be released from the Keyhole Reservoir for 

13 SClYLE 



State Water Planning Process 

instream flow uses. South Dakota is responding to federal permit 
renewal requirements for a Belle Fourche basin project that could 
jeopardize an endangered species. A minimum instream flow of 
130 cfs must be maintained, and the Keyhole water was evaluated 
as being the most cost-effective. The Basin Plan is immediately 
consulted to evaluate alternatives. 

Although these are fictitious scenarios, they illustrate how the State of 
Wyoming and its citizens might benefit from their investment in the 
water planning process. 

Water Planning Process Value to State Agencies 

Discussions with state agencies to determine the value of the water 
planning process clearly reveal that these agencies have a stake in the 
process and would greatly benefit from implementing ongoing water 
planning in Wyoming. Early in the process, the planning team formed 
a scoping group consisting of representatives from state agencies with 
resource planning or management responsibilities. Bringing these 
agencies together to advise the planning team enhanced coordination, 
reduced duplication, and improved communication. It also provides 
the opportunity for state agencies to approach consensus on resource 
issues. The following paragraphs outline the value of the water 
planning process to a few of the agencies surveyed. In addition to 
these agencies, other scoping group agencies include the State 
Geologist and the State Lands and Investments Board. 

State Engineer's Office and Wyoming Water Development 
Commission 

A planning team including employees from the SE~ and the WWDC 
initiated the water planing process. The SE~ is responsible for the 
issuance and adjudication of water right permits for the appropriation 
of both surface and ground waters, as well as the administration of 
these waters, interstate compacts, and court decrees. The WWDC is 
responsible for the planning, financing, construction, and operation of 
projects and facilities for the conservation, storage, and distribution of 
Wyoming's water resources. While these two agencies will clearly 
benefit from the water planning process by having readily available 
data to respond expeditiously to information requests, other state 
agencies have also defined needs that the planning process will fulfill. 
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Department of Agriculture 

The agricultural industry accounts for about 85 percent of all water 
consumptively used in Wyoming. This sector, represented in state 
government by the Department of Agriculture, is concerned that as 
water demands for municipal and industrial use increase in water short 
basins, agricultural water rights may be viewed as a source for 
satisfying these demands. The water planning process will help 
identify potential future water use opportunities for all water use 
categories. This information will enable the Department of 
Agriculture to support traditional agricultural water use. 

Game and Fish Department 

The Game and Fish Department is continually involved with water 
issues. They are tasked with assuring the existence of water-related 
game and fish habitat, specifically critical habitat for threatened and 
endangered species, which may require instream flows. The water 
planning process will identify existing use in all categories, including 
non-consumptive environmental uses. In addition, the planning 
process will also identify critical water-related habitat for threatened 
and endangered species. Future water use opportunities within each 
basin will include opportunities to satisfy identified future 
environmental demands. Contemporary data regarding existing water 
use and available flow for future use will aid in the instream flow 
permitting process. 

Department of Environmental Quality 

The Department of Environmental Quality (DEQ) is responsible for 
water quality issues in Wyoming. Water quality issues will be 
important in the water planning process, since federal and state water 
quality legislation and initiatives will likely affect future water use and 
may potentially affect existing water use. 

The DEQ is responsible for submitting and updating an impaired 
waterbody list to the Environmental Protection Agency every two 
years. Either Total Maximum Daily Loads (TMDLs) must be 
established and adopted for Wyoming's impaired waterbodies, or 
watershed plans need to be created by water users within the impaired 
stream basin. The planning process will help identify opportunities to 
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enhance and protect water quality at the basin level and will encourage 
cooperation with local watershed planning efforts. 

Attorney General's Office 

The Attorney General's Office is involved with water issues when 
there is a legal issue regarding water use. The North Platte litigation 
initiated by Nebraska and the Big Hom adjudication has re-affinned 
the need for current data regarding water use. The identification of 
water-related data, and provisions for continual access to this data, will 
be helpful in the event of future litigation. 

Wyoming Business Council 

The recently-fonned Wyoming Business Council will have much of 
the oversight regarding economic development fonnerly held by the 
Department of Commerce. The Council is interested in the water 
planning process as they often field questions on water supply 
availability from prospective business ventures. Not only is water 
supply infonnation important to attracting businesses, but also in 
promoting tourism, which is also handled by this agency. The water 
planning process will identify recreational and environmental uses, 
both current and future, which are invaluable to tourism in Wyoming. 

Common Issues 

Through discussions with state agency directors and personnel, several 
common issues emerged. State agencies need access to current, 
reliable data to make infonned decisions. In addition, agencies are not 
always infonned of water-related efforts undertaken by other agencies. 
Identifying available water data on the Water Planning Web Site will 
meet these needs in an easily used, easily updated, dynamic manner. 
Although the agencies have varying opinions on the best use of 
available water, there is unanimous agreement about the need for the 
water planning process. 
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Overview of Public Outreach 

A public involvement program has been implemented as part of the 
statewide water planning process to achieve the following objectives: 

• solicit public opinion and participation during basin planning, 

• disseminate water resource information, 

• inform and educate the public about water resources issues in 
Wyoming, and 

• establish and maintain credibility for the water planning process 
through citizen feedback. 

The public outreach effort was initiated by the WWDC early in the 
feasibility analysis phase of the water planning process. The State of 
Wyoming Water Planning Questionnaire (the questionnaire) was 
developed, distributed, and analyzed by the University of Wyoming 
under a contract with the WWDC. The questionnaire was sent to 
1,777 individuals in September 1997. Over 78 percent of the surveys 
were completed and returned. This is a clear indication that the 
citizens of Wyoming are willing partners in the statewide water 
planning process. 

Statewide water planning has been initiated in most western states and 
is generally performed basin by basin. The approach to basin planning 
and, in particular, the approach to public involvement, varies 
considerably from state to state. Wyoming has a high percentage of 
citizens directly affected by water resource issues and, based on the 
overwhelming response to the water planning questionnaire, 
individuals are interested in being involved with the planning process. 
A grass-roots approach to water planning is necessary to assure that 
issues important to local citizens are addressed at the basin level. 

The questionnaire indicated that individuals are also interested in 
water issues statewide, so information dissemination must also be a 
key element. The following categories summarize the public outreach 
activities that support the water planning process: 

• monthly news releases and quarterly new letters , 

• information via the Internet, 

• presentations to water interest groups, and 

• Basin Advisory Groups. 
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Statewide Public Outreach Strategies 

Monthly news releases 

The results of the questionnaire indicated that articles in local papers 
are the preferred method for receiving updates on the planning 
process. News releases will be prepared monthly or when there is 
significant information to share. These releases will report the 
progress and results of the planning process for the basins where the 
planning effort is currently focused. These news releases will be 
prepared by staff at the WWDC and distributed to most newspapers in 
Wyoming and for use in agricultural and environmental water interest 
group newsletters. 

Quarterly newsletters 

A quarterly newsletter, Water Planning News, is distributed to over 
2,000 individuals and organizations. This newsletter, published and 
distributed by WWDC staff, provides detailed articles about the 
current water planning efforts and public outreach initiatives. As 
individual basin planning efforts begin, this newsletter will allow 
interested citizens to keep up to date on progress made throughout 
Wyoming. Again, the questionnaire indicated many individuals prefer 
to receive water planning information through regular mailings. 

Information via the Internet 

Based on response from the questionnaire, many Wyoming individuals 
and organizations have interest in receiving information via the 
Internet. The WWDC has developed a Water Planning Web Site 
through the Water Resources Data System (WRDS) at the University 
of Wyoming. This Web Site provides information published in the 
quarterly newsletter and can be updated when there is new information 
or progress to share. In addition, the Water Planning Web Site will be 
used as the conduit for sharing data used and generated during the 
planning process, as well as providing access to all planning process 
documents. 

Currently, the Statewide Data Inventory can be viewed on the Water 
Planning Web Site (http://waterplan.state.wy.us/) and links have been 
established to access other Web sites where water-related data are 
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Basin Advisory Groups 

available. There have been between 7,500 and 8,500 visitors to the 
Water Planing Web Site per month since August 1998. This aspect of 
the Web Site is described in detail in the section of this document 
titled "Storage and Retrieval of Planning Process Products." 

Presentations to water interest groups 

Staff involved with the water planning process at the WWDC and the 
SEQ will be available to give presentations to water organizations, 
schools, and community organizations. There will be a contact person 
at the WWDC assigned to answer general questions, add individuals to 
the mailing list, and direct people to the Water Planning Web Site. 
Opportunities to present information on the planning process to local 
and state groups will continue to be an important public outreach tool 
and strategy. During the feasibility study, state staff on the planning 
team averaged over three public presentations per month over an 18-
month period. 

Overview 

For the water planning process to be effective, it must involve 
interested citizens at the local level. The planning process depends on 
the buy-in and participation of local interest groups; therefore, basin 
advisory groups will be established in each of Wyoming's seven major 
river basins. Local citizens have intimate knowledge of water issues 
and concerns within their basin and will share important opinions and 
local priorities during the planning process. The basis for the 
formation of grassroots basin groups is information exchange: local 
citizens can provide information regarding local concerns, and state 
agencies and technical consultants can provide hard facts and "good 
science" regarding water issues. 

The Bear River Basin Advisory Group (BAG) was established during 
the feasibility analysis phase of the statewide water planning process. 
This IS-member group met six times between January and August 
1998 and there were generally over 30 other local participants at each 
meeting. The Bear River BAG was instrumental in developing 
guidelines for future basin advisory groups and also contributed to the 
Basin Scope of Services discussed in the "Basin Planning" section of 
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this document. They also developed specific recommendations for 
issues to be addressed when the Bear River basin planning process is 
initiated. 

Basin advisory group participants 

There are a variety of water uses, both consumptive and non
consumptive, within each of Wyoming's river basins. It is essential 
that basin advisory group members represent the major areas of water 
use: agricultural, municipal, industrial, recreational, and 
environmental. It may be difficult in some basins to find appropriate 
representation from each of the major water use groups, but all interest 
groups must have a voice if the process is to be credible. 

BAG meetings must be open to the public and each meeting must be 
well advertised through individual mailings, paid advertising, and 
news releases. Participation by many diverse groups, representing the 
broad spectrum of interests and viewpoints, will encourage water users 
to investigate methods for collaboratively and creatively satisfying 
multiple water demands. The following list summarizes likely 
candidates for BAG participation: 

• landowners and managers, 

• agricultural organizations, 

• municipal supply representatives, 

• chambers of commerce, 

• municipal and county elected officials, 

• industry representatives, 

• recreational organizations and businesses, 

• environmental and conservation groups, and 

• local government agencies. 

The planning team's experience in the Bear River Basin pilot project 
indicated that local communities can do a fair and equitable job of 
organizing an advisory group that represents affected interests. Local 
citizens understand that the process must be balanced and fair for the 
results to be acceptable to all parties. 
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Agricultural representatives 

Most of Wyoming's consumptive water use is the result of 
agricultural activities. Landowners and land managers serve as 
important sources of information during the planning process. 
They are generally role models who have considerable influence 
within their communities. Agricultural organizations and 
conservation districts provide visibility and a conduit for 
information retrieval and dissemination. 

Municipal and County representatives 

Municipal water supply agencies are key sources of information 
during the planning process. Municipal and County elected 
officials provide political leadership as well as sponsorship for 
local projects. Representatives from local Chambers of Commerce 
provide broad-spectrum information on the local economy and the 
importance of various water uses. They can generally address the 
concerns and interests of local businesses. 

Industrial representatives 

In many areas of Wyoming, industrial water use is a significant 
component of the overall basin water use. Mining and energy
related industries are key to the economies of most of Wyoming's 
river basins, and strongly influence future projections of water 
demand. 

RecreaUonalrepresentaUves 

Recreational activities on lakes, reservoirs, streams, rivers, and 
wetlands are important to the local economy and add considerably 
to the "quality of life." Water-related recreational activities 
include boating and rafting, fishing, camping, hunting, and 
picnicking. Organizations, such a fly-fishing and boating clubs, 
provide excellent representation for recreational interests. Rafting 
and sporting-good businesses provide important economic 
information on recreational water uses. 
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Environmental representatives 

Local, state, and national environmental groups, such as the Sierra 
Club, Ducks Unlimited, Trout Unlimited, Powder River Basin 
Resource Council, Wyoming Outdoor Council, Greater 
Yellowstone Coalition, and the Wyoming Wildlife Federation, can 
provide knowledge of and input on environmental interests and 
associated issues. Representatives from environmental interest 
groups can raise awareness of problems and issues that are not 
necessarily identified by other use sectors. Environmental issues, 
like all other issues, must be addressed in discussions of future 
water supply alternatives. 

Local government agencies 

Local offices of water related federal agencies, such as the Natural 
Resources Conservation Service, the Bureau of Reclamation, the 
U.S. Army Corps and Engineers, and the Bureau of Land 
Management, are often involved in financing or permitting of both 
structural and non-structural water supply projects. Having both 
regulatory as well as water management functions, the federal 
agencies can provide a clear understanding of water operations to 
the BAG. In addition, they can provide essential support to the 
consultant with data collection and understanding existing water 
project operations. Municipal water supply agencies also provide a 
key source of information during the planning process. 

In the pilot work in the Bear River Basin, members of the BAG 
decided during the formation process that state and federal agency 
personnel would be invited to participate as a Technical Resource 
Team but would not have full membership in the advisory group. 
However, citizens in other basins may elect to have local 
government agencies personnel participate as full members. 

Other interested individuals 

All people within a basin have a stake in basin planning and should 
feel welcome to attend meetings. These include people who are 
either affected or interested in water planning. Individuals will be 
encouraged to take part in any meetings where they have interest 
and/or expertise. 
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State agency role in basin advisory group meetings 

State agencies serve as the primary technical advisors to the BAGs. 
The WWDC will take the lead role in planning BAG meetings. They 
will prepare agendas and public notifications, and make local 
arrangements for meeting locations. The SE~ will also playa key role 
as presenters of information at the BAG meetings. Experience with the 
Bear River BAG demonstrated that issues such as water right 
administration and interstate river compacts need to be clearly 
presented by knowledgeable SE~ staff members. In addition, water 
quality issues were also an important topic of conversation, requiring 
input from the Department of Environmental Quality. 

While the WWDC and other state agencies will provide the primary 
source of information regarding on-going water-planning activities 
within the basin, a trained facilitator under contract with the WWDC 
will direct the meetings. It is importa.nt that state agency personnel not 
dominate the meetings; instead the process should be interactive. The 
facilitator will be an unbiased mediator who can assist the group in 
establishing their role and accomplishing their tasks. 

The Consultant preparing the individual basin plans will also attend 
meetings to gather information from the BAG representatives and to 
share information at critical junctures during the planning process. 

Basin advisory group role in the planning process 

The BAG plays an integral role in the basin planning process. The 
members are an important resource for the consultant, providing the 
following contributions: 

• key information regarding actual or perceived water problems, 
issues, and concerns; 

• contact names of large water users in the agricultural, municipal, 
and industrial sectors; 

• a way to disperse accurate information back to interest groups 
represented on the BAG, and to the local community at large; 

• basin priorities for future water use and development; and 

• unique data needs required for the basin. 
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The BAG will also have the opportunity to review products developed 
during the basin planning process, however, final approval of 
consultant products will continue to be the responsibility of the 
WWDC. 

Schedule for basin advisory group meetings 

The WWDC will conduct an initial meeting prior to the initiation of 
the basin planning process within that basin. Invitations will be sent to 
interested water users, based on the Water Planning News distribution 
list, for a public meeting within the basin. In addition, news releases 
will be sent to local newspapers announcing the meeting and soliciting 
involvement. The fifteen to twenty member BAG will be selected by 
citizens within the basin. The WWDC will provide a trained facilitator 
to assist basin residents in forming an advisory group that accurately 
represents water interest groups in the basin. A minimum of three 
monthly meetings will be held prior to the Consultant beginning the 
basin planning process. For the first three months that the Consultant 
is under contract, BAG meetings will be held monthly. During the 
remainder of the basin planning process, BAG meetings will be held 
when the Consultant either requires information, or has significant 
information to share. 

Because the basin advisory group can provide the structure to address 
local resource issues, it is important to keep the group intact and 
active. Their collective experience in basin water planning can be 
applied to the resolution of local water or resource issues. After the 
completion of the basin plan, meetings will be held approximately 
twice yearly, although the WWDC will no longer provide facilitator 
services. However, WWDC and SE~ staff will be available to assist 
in scheduling meetings, to answer questions, and to attend meetings as 
necessary. When basin plans are periodically updated, BAG meetings 
will likely occur every two or three months during the update process. 
Table 1 summarizes this schedule. 
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Table 1 
Basin Advisory Group Meeting Schedule 

First Three After 
Three Months Months Following Remaining Completion 

Prior to Planning Planning Effort Period During of Planning 
Effort Initiation Initiation Planning Effort Effort 

Every two Every six 
Monthly Monthly months months 

Continuing role of basin advisory groups 

Basin advisory groups will continue as partners in long-tenn 
watershed management. The Department of Environmental Quality 
has sent staff to several of the Bear River BAG meetings and are 
hopeful that these groups can assist in the fonnation of more localized 
watershed planning groups within the basin to assist in improving 
impaired stream sections, without the need to establish Total 
Maximum Daily Loads (TMDLs) pursuant to the Clean Water Act. 
The BAGs, once established, provide a forum and a mechanism for 
infonnation dissemination to the public about water issues in the basin, 
public education about water matters, and input and feedback dialogue 
with the State Engineer's Office on both in-state and interstate water 
management issues and concerns. 

Since the water planning process will be a continuing process, the 
BAGs will be a vital component of the ongoing update of basin 
infonnation and issues identification as local conditions change. 
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Overview 

Each of Wyoming's seven major river basins has unique combinations 
of surface water and groundwater use, unallocated streamflows, 
interstate river compact restrictions, and future water use 
opportunities. The basin planning efforts must recognize Wyoming's 
fiscal limitations and minimize long-term expenditures by the state. 
Therefore, water resource consultants, under contract to the WWDC 
should prepare the initial individual basins. This approach minimizes 
additional state staff requirements, precludes the necessity of future 
staff reductions, and supports Wyoming's economy by providing 
opportunities for local consultants. 

As part of this feasibility study, a general Basin Scope of Services has 
been developed to provide flexible guidelines for basin planning and 
for estimating costs of basin plans. There is a wide range in the level 
of detail possible for basin planning and modeling. When determining 
the detail required, the following main factors were taken into 
consideration: 

• Suitability - the basin plans must meet the objectives for the 
planning process and the needs of the state by identifying, or 
collecting, current data and providing a method for updating and 
retrieving this contemporary data. 

• Completeness - the information generated must be complete 
enough to be useful in the future if more in-depth modeling or 
planning is required in a basin. While detailed river simulation 
modeling is not currently required, detailed data identification and 
operating criteria memoranda will be generated as a basis for 
future detailed modeling. 

• Appropriate scale - the basin planning process must take into 
consideration realistic funding potentials. As outlined in the 
following Planning Process Documents - Storage and Retrieval 
Section, the scope assumes the maximum use of existing GIS and 
tabular data. 
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Water Use Profile 

The resulting recommended Basin Scope of Services is provided in 
Appendix A. The following sections briefly highlight the four main 
tasks for completing a basin plan: 

1. Water Use Profile (including both surface water and groundwater) 

2. Available Surface Water and Groundwater Determination 

3. Demand Proj ections 

4. Future Water Use Opportunities 

The first step in the basin planning effort is to determine the existing 
average monthly surface water and groundwater use within the basin 
for average, wet, and dry years. The basin water use profile provides 
an inventory of current water uses and operating water development 
projects. Data on overall water use will be compiled and presented in 
tabular, graphical, and spatial forms. The following primary uses of 
water will be quantified in each basin: 

• agricultural, 

• municipal, 

• industrial, 

• recreational, 

• environmental, and 

• uses of water provided by storage. 

Agricultural use 

Agricultural use accounts for the majority of the water use in 
Wyoming. The following general steps are required to determine the 
actual agricultural consumptive use of water in the basin: 

• Determine irrigated acreage. 

• Estimate crop types associated with the acreage. 

• Estimate potential crop consumptive use. 

• Obtain surface water diversion records or estimate headgate 
diversions, obtain groundwater pumping records or estimate 
agricultural pumping, and detail operations. 
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Defining the agricultural use in a basin does not require that lands 
irrigated by surface water be associated with their pennitted water 
rights. Certain surface water rights filed with the State Engineer's 
Office (SEO) are not currently in use; therefore, associating surface 
water rights with irrigated acreage is not included in the scope. 
However, the SEO maintains a groundwater database containing up
to-date groundwater pennits that is considered an accurate 
representation of current adjudicated well locations and uses. 

Municipal and Domestic Use 

During the summer of 1997, the WWDC conducted a survey of known 
municipal and non-municipal community public water systems in 
Wyoming. The state of Wyoming 1998 Water System Survey Report, 
available on the WWDC Web page, will be used to detennine public 
water supplies within each basin. Infonnation regarding the average 
and peak day use, as well as the surface source of water and/or the 
number of supply wells, is published in this document. 

Industrial Use 

In many areas of Wyoming, industrial water use is a significant 
component of the overall basin water use. Industrial users within the 
basin will be identified through discussion with local water 
commissioners and county assessors and surveyed to detennine their 
average monthly diversion and/or pumping, and their resulting 
consumptive use. If these data are unavailable, the maximum 
pennitted diversion rate will be assumed and the consumptive use will 
be estimated based on the average consumptive use for the type of 
industry. 

Recreational Use 

Readily available data and mapping on public campgrounds, marinas, 
and state and national parks in the basin will be identified as an 
indicator of water-related recreational activity. Discussions will be 
held with the Wyoming Business Council, the Wyoming Department 
of State Parks, the Wyoming Game and Fish, and rafting and fly
fishing interests regarding economic infonnation on recreation. A 
memorandum will be prepared that describes qualitatively the water
related recreational activities within the basin and brackets the 
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optimum reservoir levels and streamflows that generate maximum use. 
Existing GIS mapping showing stream classification and other 
recreational information will be identified and referenced, or included 
as appropriate in the basin plans. 

Environmental Use 

Use of water for environmental purposes may be important in 
quantifying the long-term water needs and facilitate preparation of 
environmental permits on future water projects. Existing GIS mapping 
showing wetlands, big game habitat, and other environmental 
information will be identified and referenced, or included in the basin 
plans. A memorandum will be prepared that describes qualitatively 
the water related environmental uses and benefits within the basin. 

Uses of Water Provided by Storage 

Storage of supplemental water for municipal, industrial, and late
season agricultural use is often an important component of the basin 
water use in Wyoming. Reservoirs greater than 500 acre-feet capacity 
will be identified and pertinent information gathered for use in 
subsequent scope tasks. 

Available Surface Water and Groundwater Determination 

Water supply planning requires consideration of many interrelated 
factors including hydrology, water quality, physical facilities, and 
legal and institutional requirements. To verify existing basin uses and 
assist in the evaluation of future water supply alternatives, spreadsheet 
modeling tools will be developed to determine average monthly 
streamflow in the basin during average, wet, and dry years. A 
memorandum will be prepared that describes the results of the three 
models and outlines available surface water flows in tributary and 
mainstem reaches. The modeling shall be documented within the 
spreadsheet through visible equations, links, and text descriptions of 
assumptions and data sources. 
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Demand Projections 

The major steps required to determine available surface water are as 
follows: 

1. Collect data and select study period. 

2. Synthesize data and develop spreadsheet models. 

3. Calibrate models. 

4. Determine available flow. 

Potential tributary and non-tributary groundwater supplies will be 
identified and estimates made of the potential for aquifer development. 

Projecting the likely uses, quantities, and locations of future demands 
is an important part of the basin planning effort. Based on projected 
demands, future water supply opportunities can be identified. Long
term availability of adequate quantities of suitable quality water is key 
to Wyoming's future growth and prosperity. Therefore, a single 
forecast is not considered appropriate and a long-term planning 
horizon, 50 years, will be used. 

Three planning scenarios will address baseline, moderate, and high
growth projections. The high-growth scenario will be structured to 
demonstrate each basin's long-term water demands, especially as these 
demands are reflective of regional, national, and international demands 
for agricultural, mineral, and other products with potentially large 
water demands. The demands will be categorized according to 
agricultural, municipal, industrial, recreation, and environmental 
sectors. 

Future Water Use Opportunities 

Opportunities to use available surface water flows, groundwater 
resources, conservation and re-use opportunities, and opportunities for 
future development will be considered in the planning process. In 
addition, opportunities to enhance or protect water quality will be 
identified. The BAG will take a key role in assisting the consultant in 
developing and ranking water use opportunities. 
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Future water use opportunities will be identified based on the 
following: 

• future demands identified in the Demand Projection task, 

• shortages and needs identified in the Basin Water Use Profile task, 

• available surface water and groundwater supplies, 

• potential for enhancement or protection of water quality, and 

• information generated through the BAG meetings. 

Both structural and non-structural potential future water use 
opportunities will be identified to meet current shortages and needs, as 
well as the Baseline, Moderate, and High levels ofprojected demand. 
Future water use opportunities will be identified to satisfy projected 
agricultural, municipal, industrial, recreational, and environmental 
demands. Screening criteria will be developed to assist the WWDC, 
the consultant, and the BAG in ranking alternatives for the final 
planning document. 

Primary responsibility for protection of the quality of water of 
Wyoming rests with the Department of Environmental Quality. 
However, water quality issues may be a priority with basin residents 
and/or the basin advisory groups. The planning process will identify 
opportunities to enhance and protect water quality at the basin level. 
The planning process will encourage cooperation with local watershed 
planning efforts while respecting the importance of these initiatives in 
working with private landowners or special districts. 
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Products 

Introduction 

Assumptions 

There will be a number of products as a result of the basin planning 
process. These products will be accessible, interactive, and 
understandable. They will include qualitative and quantitative 
information accessible through an Internet framework. 

This chapter identifies the basin planning products that will be . 
managed and accessible through the State Water Planning Process 
System (from here out referred to as the System). Furthermore, the 
state of Wyoming Information System Architecture Standards (1998-
03 R) that are applicable to the System are summarized. Based on the 
basin planning products and the standards, a retrieval architecture is 
outlined for the System. The components of the infrastructure (i.e. 
hardware, software, network, etc.) needed to support the architecture 
are identified and their costs summarized. 

The Water Resources Data System (WRDS) grew out of the Water 
Planning Program of the Wyoming State Engineer's Office in 1968. 
WRDS receives extensive use by state agencies and water resource 
consultants. It is recommended that the WRDS group be expanded to 
take on the additional duties associated with the System for the 
following reasons: 

• WRDS is currently the primary source for water related data in 
Wyoming. 

• WRDS staffhave existing capabilities with data storage and 
Internet Web page development. 

• WRDS staff have been involved with the statewide water planning 
process and have taken an active role throughout the feasibility 
phase of the planning process. 
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Required Products 

Therefore, the following assumptions are made throughout this 
chapter. 

• The System servers (database, web, and File Transfer Protocol, 
FTP) will be located at WRDS on the University of Wyoming 
campus. 

• The System will use Oracle 8 under the University of Wyoming's 
site license. 

• The System will use the intemetworking facilities available at 
WRDS on the University of Wyoming campus. 

The required products are based on the Scope of Work (Appendix A) 
and interviews with WWDC staff, SEO staff, Spatial Data and 
Visualization Center (SDVC) staff, and potential users of the System. 
Table 2 summarizes the products likely to be managed by the System 
and the "type" of each product. A detailed description of each of the 
data themes can be found in Appendix B. 

Data listed as "Tabular" include point-attribute data sets. Point
attribute data sets have a descriptive geographic locational reference 
and can be stored in a tabular or relational database format. "Spatial" 
coverages, in comparison, refer to point, line, and area features stores 
as themes that can be portrayed on a map. 

The following examples of data presentation are included in Appendix 
C: 

• a table listing irrigated land by major tributary basin with an 
accompanying bar-chart (Figure C 1), 

• a pie-chart summary of crop distribution (Figure C2), and 

• a GIS data layer of irrigated lands (Figure C3). 
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Table 2 
Planning Process Data 

Data Theme Type of Product 
Basin Plan TextIDocument 

Spreadsheet Model Spreadsheet 

Crop Type Tabular 

Crop Consumptive Use Tabular 

Diversion Records Tabular 

Groundwater Well Permits Tabular 

Reservoir Storage Tabular 

Municipal Use Tabular 

Industrial Use Tabular 

Recreational Use Tabular/Spatial 

Streamflow Records Tabular 

Climate Data Tabular 

RetumFlows Tabular/Spatial 

Socio-Economic Data Tabular 

Econometric Model Results Tabular 

Irrigated Acreage Spatial 

Groundwater Wells Spatial 

Instream Flow Segments Spatial 

Threatened and Endangered Species Habitat Spatial 

Basin Water Use Tabular/Spatial 

Basin Topography and Hydrography Spatial 

Mineral Deposits Spatial 

Oil and Gas Reserves Spatial 

Proposed Reservoir Storage Projects Spatial 

Land StatuslPublic Land Survey Spatial 

Surficial Geology Spatial 

National Wetland Inventory Spatial 

Water Quality Tabular/Spatial 

Cultural Resources Spatial 

Floodplain Spatial 

Qualitative Discussion of Local Issues TextIDocument 

Qualitative Discussion of Goals, Strategies, TextIDocument 
Recommendations, etc. 

Qualitative Discussion of Pertinent Water Law, TextIDocument 
Compacts, Decrees, and Regulations 
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Standards 

The state of Wyoming Infonnation System Architecture Standards 
(1998-03 R) as produced by Wyoming's Infonnation Technology 
Coordinating Committee (lTCC) fonns the basis of standards for the 
System. The standard states "the overall objective of this standard is 
to facilitate the sharing of data, improve transferability of data, 
improve supportability of application software and optimize use of 
generalized skills levels among state employees. This standard 
expects to increase inter operability between the state agencies through 
the use of common data fonnats." The remainder of this section 
summarizes the most important standards relating to the System. 

Database Management Systems 

Many of the planning products, specifically the tabular data products, 
will be input, stored, and accessed through a database management 
system (DBMS). The most pertinent of the DBMS standards is that the 
DBMS must implement the Structured Query Language (SQL). 
Examples of DBMS that fit this standard include Oracle, Infonnix, and 
Microsoft SQL server. 

The standard does not recommend a fonnat or mechanism for 
transferring data into and out of a database management system. 
Therefore, the consultant under contract to develop planning 
documents in each basin will coordinate with the Data Manager at 
WRDS and adhere to any established standards as to the delivered 
fonnat of raw digital data. 

The stand~d does not address the issue of meta-data. Therefore, the 
Data Manager will maintain meta-data on all data that goes into the 
DBMS. This will minimally include the source of the data, a contact 
person, and the units of measure for quantitative data (e.g. cfs, MGD, 
etc.). 

Geographic Information Systems 

Some of the planning products will be digital spatial data. Geographic 
Infonnation System (GIS) technology is the most appropriate for 
managing this type of data. The state's standard for GIS is 
summarized below: 
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• GIS application software should be capable of running under a 
Microsoft Windows (Windows 95, Windows NT) or X Windows 
(UNIX) environment. 

• Priority should be given to vector data model capabilities. 

• GIS software incorporating a relational database must conform to 
the Structured Query Language standard. 

• The professional GIS software application standard is ESRI, Inc.' s 
ARCIINFO, Rev. 7.x. 

The standard does not recommend a specific format for spatial data 
transfer. Therefore, the Consultant will coordinate with the Data 
Manager and adhere to any established standards as to the delivered 
format of spatial data. 

Internetworking 

The statewide planning products will be accessible through the 
Internet. The state's standards for intemetworking are summarized 
below: 

• The Transmission Control ProtocollInternet Protocol (TCPJIP) is 
the required method of connecting between dissimilar networks. 

• All computers acquired by the state must be capable of running the 
TCPIIP protocol suite. 

• FTP is the required minimum means of allowing remote users to 
transfer files. 

• Information providers, where appropriate, will provide access to 
their systems via TCPJIP-based services. This includes state Web 
servers. 

Web Standards 

The statewide planning products will be accessible through W orId 
Wide Web technology (e.g. a web browser such as Netscape or 
Internet Explorer). The state's Web standards are summarized below: 

• Any system used as a Web server must meet, at a minimum, the 
state's Desktop Computing Hardware Standard. 
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Retrieval Architecture 

• Text files under 25 Kilobytes in size can be effectively displayed 
in HTML, ASCII Text, or .PDF formats. 

• It is recommended that agencies use Adobe Acrobat (PDF files) as 
a standard. 

The Consultant will also review the Wyoming on the Web (WOW) 
Web page content issues and recommended guidelines. 

Application Software 

Another category of the planning products will be spreadsheet models. 
The state's standards for spreadsheets are as follows. 

• The standards committee recommends Microsoft Excel or Corel 
Quattro Pro (Windows version). 

• F or interagency transfer of spreadsheet data, the Excel 5.x format 
is the recommended minimum format. 

When reviewing the requirements of the retrieval architecture, the 
following questions must be taken into consideration: 

• Which products are available to the public? 

• Can the products be viewed online? 

• Can the products be downloaded? 

• What permissions do the public have to modify the products? 

Table 3 summarizes some of these issues. 

Table 3 
Summary of Issues Related to retrieval Architecture 

Type of Product Online Viewing Download 
Documents (e.g. The Basin Yes Yes 
Plan) 

Spatial Data Yes Yes 

Tabular Data Yes Yes 

Spreadsheet Models No Yes 
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Available Products 

All of the products listed in the "Required Products" section will be 
accessible to the public through the System. It is recommended that 
all of the products used in the creation of a basin plan be configured 
and associated with a specific release or version of the plan. This will 
ensure "repeatability." That is, if a release of a basin plan is ever 
challenged, all of the products that were used in the creation of the 
plan will be stored with it. Therefore, the plan will be able to be 
recreated. This is an issue of configuration management that the Data 
Manager will need to address. 

Online Viewing of Products 

It is recommended that the public have "read" access to all of the 
products. For example, a user could read an online version of the basin 
plan or view an online version of a map used in the creation of the 
basin plan. The user would not, however, be permitted to alter or 
replace the online version of the products. 

Downloading of Products 

It is recommended that the public have the ability to download any of 
the products associated with a basin plan. The downloaded products 
can be modified as desired by the public user. This is permissible 
because the downloaded product will exist outside of the System (i.e. 
once downloaded, the product will reside on the user's computer). 
Furthermore, the public user will not have permission to upload (i.e. 
update) any of the planning products on the System. 

Latest Versions of Products 

Some of the products used in the creation of a basin plan might be 
collected, managed, and archived by other agencies, for example 
USGS streamflow records. At the time of creation of a basin plan, the 
latest version of the data available from the agency might be used. 
This is the version of the data that will be associated with the basin 
plan. However, after the creation and release of the basin plan, the 
data managed by the agency might be updated. For example, a 
streamflow station might be recalibrated thereby changing some of the 
historical values of streamflow. This updated data will not be part of 
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the basin plan; however, the System will provide a reference, possibly 
through the meta-data, to the most recent source of the data, either a 
name and phone number, an FTP site, or a World Wide Web address. 
The user can use this reference to access the latest data. 

ITCC Standards 

Where applicable, ITCC standards will be enforced on the architecture 
of the planning process System. This includes the enforcement of 
DBMS, GIS, intemetworking, web, and application software 
standards. 

Recommended Infrastructure 

The software, hardware, and network infrastructure needed to support 
the planning process System will be recommended in this section. 

Software 

We recommend that the System maximize the use of computer-off
the-shelf (COTS) software versus the development of customized 
software. This provides the following advantages: 

• Lower development costs - Most of the software such as COTS 
GIS and DBMS are multi-featured, well tested, and supported 
software; therefore, there is no cost involved in the development of 
these components. 

• Lower maintenance costs - Most COTS software is maintained by 
the company that produced it. There is usually a maintenance 
contract that can be purchased with the software, which covers the 
cost of maintenance releases and fixes. 

• Long term support - Most COTS software includes long term 
support under the maintenance contract. This will allow the Data 
Manager to resolve problems with the conlpany that produced the 
COTS systems. Furthermore, as is the case in the development of 
custom software, reliance on a single individual for maintenance 
and support is minimized. 
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Some of the disadvantages of COTS software versus custom software 
are: 

• Few custom features - Although COTS software might contain 
many of the features needed in an application, sometimes it is 
missing some required features. There is usually some additional 
cost in the development of these custom features. 

• COTS overhead - Sometimes COTS systems contain features that 
are not required by an application. This can add administrative and 
performance burdens to the system. 

Table 4 summarizes the recommended software. 

Table 4 
Summary of Recommended Software 

Meets 
Type of State 

Software Software Standard Planning Process Products 
Oracle - DBMS Yes Crop Type and Crop Consumptive Use 
Enterprise Diversion Records 
Server and Groundwater Well Permits 
Programmer Reservoir Storage 
2000 Municipal, Industrial and Recreational Use 

Streamflow Records and Climate Data 
Socio-Economic Data 
Econometric Model Results 

ESRIArc GIS Yes Irrigated Acreage 
View- Three Groundwater Wells 
seats: one at Recreational Use 
WRDS, two at Threatened and Endangered Species Habitat 
WWDC Basin Water Use 

Basin Hydrography 
Mineral Deposits 
Oil and Gas Reserves 
Proposed Reservoir Storage Projects 
Land StatuslPublic Land Survey 
Surficial Geology 
National Wetland Inventory 
Water Quality 
Cultural Resources 
Floodplain 
Instream Flow Segments 
Return Flows 

HTTPIFTP Internet Yes Download planning products from Internet 
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The state does not have a standard for software used in the 
development of web pages. It does, however, endorse the following: 

• Conversion Editors, 

• Corel Word Perfect 7.0 and above, 

• Microsoft Internet Assistants, 

• HTML Authoring, 

• Microsoft Front Page, 

• Hot Dog or Allaire Home Site, and 

• Adobe PageMill and SiteMill. 

Hardware 

Table 5 summarizes the recommended hardware. The hardware 
recommendations are based on an estimate of the volume of data to be 
stored and the amount of processing required to fulfill user'requests. 

The estimate for disk space was calculated as follows. 

• Average size of a compressed 7.5 minute Arc Info stream network 
coverage: 16 megabytes/coverage. 

• Number of7.5 minute coverages for the state of Wyoming: 
1536 coverages. 

• Estimated storage for stream network coverages of the entire state: 
17 x 1938 = 33 gigabytes. 

• Number of spatial data themes from Table 2: 16. 

• Total estimated disk space for spatial data: 17 x 33 = 561 
gigabytes. 

Note that the estimate is probably high because it is based on stream 
network coverages. These coverages are generally larger than the other 
spatial data themes listed in Table 2. 

Based on tabular data currently stored at WRDS, it is estimated that up 
to 40 gigabytes of additional disk space might be needed. 
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Note that it is not required to purchase the entire required disk during 
the first year. The plan is for the Bear, Green, and Snake basins to 
come online first. It is estimated that these basins comprise about 
33percent of the state's area. Therefore, only 133 gigabytes of disk 
would be needed for the first year based on the recommended 
hardware configuration. 

Table 5 
Summary of Recommended Hardware 

Hardware Purpose 
400 Gigabytes of Disk Data Storage 
Intel Quad CPU with 1 G RAM Database, Web, ftp Server 
Intel 1 CPU 64M RAM Application development 

Operating System 

The Solaris Intel operating system is recommended based on the 
current WRDS infrastructure. This is compliant with state 
standards. 

Network 

The System will use the existing network infrastructure available 
at WRDS on the University of Wyoming campus. Currently, 
WRDS has a 100M line. It is estimated that WRDS will need 
another 100M line to support the System. The following network 
components will be needed to enhance WRDS' existing network. 

• A Cisco switch compliant with University of Wyoming 
Staridards. 

• An additional 100 megabit line connection from WRDS to the 
switch 

• A network card for the server. 

Backup Devices 

As new basin plans are put into the System, they will need to be 
archived for recovery purposes (e.g. a disastrous server crash). 
Furthermore, as out-dated basin plans are updated and removed 
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from the System, they will need to be archived. Therefore, it is 
recommended that a backup device, such as an 8-mm tape unit that 
can store up to 30G, be acquired for the System. 

In addition, it is recommended that the System have two 
urtinterruptable power supplies (UPS). 

Costs 

Table 6 summarizes the estimated cost of the recommended 
infrastructure. 

Table 6 
Estimated Cost of System Infrastructure 

Component # of Units Cost 

Intel Quad CPU with 1 G RAM 1 $12,000 

Intel 1 CPU 64M RAM 1 $ 3,000 

601G of Disk 13 x 46G drives $32,500 

Disk Rack 1 $ 2,500 

Cisco Switch 1 $ 6,000 

Network Card 2 $ 200 

UW Network Connect Fee 1 $ 200 

Backup Device 1 $ 1,200 

UPS 2 $ 2,000 

Solaris Intel PC 2 $ 800 

ESRI Arc View 3 $ 5,000 

ESRI Annual Support 1 $ 600 

TOTAL $66,000 
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Staffing Overview 

The primary tasks associated with the statewide planning process can 
be summarized as follows: 

• Implementation of Public Outreach and Involvement Program -
This task includes Basin Advisory Group establishment; 
coordination and participation; preparation of newsletters and news 
releases; Web Page development; public presentations, surveys and 
Inqulnes. 

• Basin Planning - This task includes collection of water resource 
related data, development of water use basin profiles, creation of 
water supply and use spreadsheet models, projections of demands, 
review of water use regulations, and identification and evaluation 
of development opportunities for each of Wyoming's seven 
principal river basins. 

• Further development of a Database and Internet Web Site at 
WRDS - This task includes development of enhanced database 
and user interfaces for data generated by the state water planning 
process. 

• Proj ect Management - This task requires a proj ect manager to 
facilitate and guide the project, maintain consistency between 
project elements, administer contracts, supervise private consultant 
activities, and review and process private consultant billings. 

Services will be required of state staff to accomplish these primary 
tasks. The amount of resources needed is dependent on a number of 
variables, including which basins and how many basin plans are 
concurrently under development, the level of public involvement, 
overall schedule of deliverables, level of state staff involvement, and 
the expertise and familiarity of the state staff providing the service. 
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State Staffing Issues 

Several issues were considered when determining an appropriate level 
of state staffing for the water planning process. These include: 

• private consultant versus state staff, 

• availability of existing state staff, 

• state job classifications, and 

• long-term role of planning staff. 

Private consultant versus State staff 

The work scope for the Water Planning Process Feasibility Study 
indicated that "The consultant shall evaluate and recommend 
alternative staffing patterns that minimize the need for new full-time 
permanent state employees." To accomplish this objective, it is 
recommended that most of the technical preparation of the basin plans 
be performed by consultants. However, even with this significant 
consultant role, The following roles are recommended for state staff: 

• Overall management of the project should be provided by a state 
Project Manager. This includes providing direction for the project, 
initiating and performing consultant contract administration, 
maintaining communication with state agencies, making public 
presentations, and leading coordination among working groups 
(WRDS, consultant, and public outreach staft). 

• State staff should take the lead in the public outreach program. The 
public needs interaction with experienced and knowledgeable state 
representatives that can also effectively represent the state in 
describing state policy. Public Involvement staff should also 
reside at the state due to the close level of communication needed 
between this staff, the public and the Project Manager. 

• The technical expertise of the Wyoming Water Development 
Commission and State Engineer's Office staff should be made 
available to guide the consultant process and provide input to the 
public. The quality of the basin planning efforts will be directly 
related to consultant's use of state experience and knowledge. 
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• The data manager should be a part of the WRDS group, due to the 
expertise and familiarity of water resource databases and Internet 
access issues that presently exist at WRDS. 

• The state should maintain continuity and definition of the state 
water planning process. Continuity is necessary for an efficient 
multi-basin planning process that is to be phased over time. 

Availability of State staff 

Based on an evaluation of current staff work loads at the Wyoming 
Water Development Commission and the State Engineer's Office, 
there are no staff available within these agencies for reassignment to 
implement a statewide water planning process without impacting the 
present functionality of the agencies. Therefore, it is recommended 
that new staffbe hired to either perform activities associated with the 
water planning process, or to perform activities of existing staff so that 
existing staff can work on the water planning process. There needs to 
be ongoing interaction between the planning staff and existing state 
employees associated with other planning and development efforts, 
overall staff management, and regulatory and administrative 
responsibilities. 

Although there are some advantages to allowing employees assigned 
to work on the water planning process to gain experience in other 
aspects of their agencies, it is essential for the employee to stay 
focused on the water planning process. Therefore, it is recommended 
that full time staffbe dedicated to the water planning process. 
However, it must be recognized that the planning process will, at 
times, require staff members with particular areas of expertise. For 
instance, interstate compact issues are best addressed by the interstate 
streams engineer in the SEO, and WWDC staff members bring 
specific knowledge of existing development. 

State staff classification and pay 

Hiring state staff requires preparing position vacancy statements that 
include general descriptions of work, essential functions, knowledge 
and skills, and minimum qualifications. Also included in that notice is 
the range of pay. 
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Agency 

WWDC 

WRDS 

SE~ 

WWDC 

Staff positions should not only fit into the predefined titles, minimum 
qualifications, and pay bands for the type of work to be performed, but 
they should also fit into the staffing structure of the agency. For 
example, the Environmental Program Principal is the typical hiring 
classification for Project ManagerslPlanners at the WWDC and will 
likely be used in hiring Project Managers for the water planning 
process. The following classifications reflect the positions that are 
required for the water planning process: 

• Project Manager - Environmental Program Principal (State Pay 
Band 9); 

• Technical Water Expert - Water Manager 4 (State Pay Band 8); 

• Data Manager - Information Specialist 1 (University of Wyoming 
Pay Grade 14); and 

• Planning Technician - Administrative Specialist (State Pay Band 
5). 

Approximate salary ranges (in 1998) for these classifications are 
shown below in Table 7. 

Working Title 

Planning 
Technician 

Data Manager 

Technical 
Water Expert 

Project 
Manager 

Table 7 
Salary Ranges 

State/U niversity 
Position 

Administrative 
Specialist 

Information 
Specialist 1 

Water Manager 4 

Environmental 
Program Principal 

Total Average 
Annual Annual Annual 
Salary 1) Cost 2) Cost 3) 

$23,000- $27,000- $32,000 
30,000 36,000 

$27,000- $34,000- $38,000 
33,000 42,000 

$32,000- $40,000- $44,000 
37,000 47,000 

$35,000- $43,000- $48,000 
40,000 49,000 

1) Upper range value represents a reasonable hiring range that is significantly less than upper value of 
pay band. 

2) Total annual cost derived by annual salary times 124% to account for benefits (128% for WRDS 
staff). 

3) Approximate average used in estimating costs of state staff. 
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Long term role of planning staff 

The water planning process will develop an infonnation system that 
contains accessible, contemporary data on the water resources of the 
state. After the completion of the basin plans in the seven primary 
basins, state staff will keep the infonnation system and the basin 
assessments up to date. Basin plans will be reviewed on a periodic 
basis to detennine if they need to be updated based on additional or 
changed infonnation. In the same way that water quality (i.e. TMDLs) 
has recently become a significant issue on many stream reaches, other 
future issues may require different analysis or consideration of 
available or new infonnation. It is important that the investment in 
Wyoming's water planning process be maintained and made available 
as a contemporary resource in the future. 

After the initial basin planning process is complete, there will be 
continuing resource needs for the following: 

• Collecting contemporary infonnation and placing this infonnation 
(refresh database) in a fonn easily accessible to the public and state 
agencies, 

• Maintaining the planning process computer system up-to-date with 
the latest technology, 

• Interpreting previously generated basin planning infonnation as it 
is applied to questions, 

• Recompiling and reassessing contemporary infonnation in the 
updating of basin planning, and 

• Responding to project-specific planning needs for which may 
involve contract management. 

The types of personnel needed for this continuing support are similar 
to the types needed for the initial basin planning. This continued basin 
work should be perfonned by the water planning staff at the WWDC 
and the SE~ - not through contracts with private consultants. 
Therefore, it is important for Wyoming to retain the capabilities of 
experienced, trained water planning staff. 
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State Staff Responsibilities 

As indicated in the above discussion of the state versus consultant 
roles, at a minimum state staff is needed to: 

1. take the lead in the public outreach program, 

2. provide technical knowledge and guidance on state matters to the 
consultant team, 

3. provide overall management of the project, and 

4. maintain continuity and definition of a state water planning 
process. 

Also, it was concluded that because WRDS is the recommended 
location for the water planning data, and the present WRDS staffhas 
existing expertise, the data management responsibilities are also best 
handled by state staff. 

Recommended responsibilities for the state staff include: 

Project Manager 

1. Assist in the detailed consultant scoping for the basin planning 
efforts. 

2. Perform consultant contract initiation activities. 

3. Coordinate consultant activities through monthly project status 
meetings. 

4. Review project work products for conformance with scope and 
consistency. 

5. Coordinate state staffing through monthly state team meetings. 

6. Manage and participate in public outreach. 

7. Support preparation of legislation for the basin planning effort. 

8. Champion the water planning process. 

Planning Technician 

1. Make arrangements for the Basin Advisory Group (BAG) 
meetings. 

2. Prepare and mail agendas for BAG meetings. 

3. Travel for and participation in the BAG meetings. 
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4. Prepare and distribute BAG meeting minutes. 

5. Produce and distribute quarterly newsletters. 

6. Manage mailing list database. 

7. Prepare and distribute monthly news releases. 

8. Assist in preparation of Web Page Updates. 

9. Arrange and participate in miscellaneous meetings and 
demonstrations. 

10. Respond to public questions. 

Data Manager 

1. Refine the WRDS database structure for basin planning data. 

2. Populate basin planning database. 

3. Support the Consultant during development of basin plans. 

4. Develop database access through the Web Page. 

5. Process external information requests for basin planning data. 

Technical Water Expert 

1. Provide technical assistance to consultant in the areas of water 
rights, water administrations, interstate compacts and court 
decrees, and constraints to further development. 

2. Assist in state project management and project guidance. 

3. Provide review ofproject work products. 

4. Participate in public outreach programs. 

5. Advise public, interest groups, and BAGS on water law, 
regulations, compacts and decrees. 
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Staffing Alternatives 

Primary variables in the level of effort required in each staffing area 
include the intensity of the public involvement program and the 
schedule for the basin planning efforts. 

Basin planning schedule 

Two schedules for completing the initial planning process in the seven 
major river basins in Wyoming are discussed here. The first schedule, 
termed the extended schedule, is based on completing the initial basin 
planning for all basins in approximately ten years. The second 
schedule, termed the recommended schedule, assumes the initial basin 
planning for all basins is completed in five to seven years. It is 
assumed that the state may choose to hire several different consultant 
teams to perform the basin planning. 

Recommended schedule 

The recommended schedule shown in Appendix D, Figure Dl, 
assumes the planning process in all basins is completed in a five to 
seven year period. This allows for an average of 12 to 15 months 
to complete each basin planning effort, with two plans being 
developed simultaneously. Because of the uncertainty associated 
with the North Platte litigation and the Big Hom adjudication, two 
extra years were provided for the recommended schedule, but may 
not be required. Because the planning process will be taking place 
in more than one basin at a time, there are generally two BAG 
meetings per month, and additional staff will be required. 

Extended schedule 

The extended schedule shown in Appendix D, Figure D2, allows 
for ten years to complete the planning process in all basins. An 
average of 16 months will be available to complete each basin 
planning effort. Some basins, such as the Bear River basin, may 
take less time while others, such as the Wind/Big Hom, may take 
more time. F or presentation purposes, an even distribution has 
been assumed. The extended schedule requires minimal state 
staffing, as only one consultant team is working on basin planning 
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at a time. As a result, there are generally no more than two BAG 
meetings required in any given month. 

For the purposes of the staffing investigations, the effect on state 
staffing has been investigated for the recommended and extended 
basin planning schedules. Each basin plan is assumed to take 12 
months for the recommended schedule and 16 months for the extended 
schedule. It is assumed that the state may choose to hire several 
different consultant teams to perform the basin planning. Table 8 
summarizes these schedules. 

Table 8 
Summary of Basin Planning Process Schedules 

Recommended Schedule Extended Schedule 

June 1999 to May 2000 Basin 1 June 1999 to Oct 2000 Basin 1 

June 1999 to May 2000 Basin 2 June 2000 to Oct 2001 Basin 2 

June 2000 to May 2001 Basin 3 June 2002 to Oct 2003 Basin 3 

June 2000 to May 2001 Basin 4 June 2003 to Oct 2004 Basin 4 

June 2001 to May 2002 Basin 5 June 2005 to Oct 2006 Basin 5 

June 2002 to May 2003 Basin 6 June 2006 to Oct 2007 Basin 6 

June 2003 to May 2004 Basin 7 June 2007 to Oct 2008 Basin 7 

The length of project schedule impacts the monthly costs of some 
activities such as project management meetings, contract 
administration, and BAG meetings. Newsletters, press releases, and 
response to public questions typically continue through the schedule at 
a fairly steady rate regardless of the amount of work being performed. 

The level of public involvement may also affect the requirements for 
state staffing. As discussed above, simultaneous basin development 
scenarios associated with the recommended schedule require more 
frequent BAG meetings, often three per month. 

Certain activities that are dependent on the number of basin advisory 
group meetings will be required of state staff. On a per meeting basis, 
the state staffing resources needed for basin meetings is estimated as 
follows: 
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Project Manager - Three days per meeting, including preparing 
for meeting, travel, meeting participation, and review of 
meeting minutes. 

Technical Water Expert - Three days per meeting, including 
preparing for meeting, travel, meeting participation, review of 
meeting minutes, and miscellaneous questions. 

Planning Technician - Seven days per meeting, including 
making meeting arrangements, travel, meeting participation, 
review and distribution of meeting minutes, and responding to 
questions about meetings. 

Staffing alternatives 

Two staffing alternatives are presented below, corresponding to the 
recommended and extended schedules. 

Staffing Alternative #1 - recommended schedule 

Staffing Alternative #1 considers a five- to seven-year schedule for 
the basin planning. The base staffing public outreach program is 
premised on having an average of 22 basin advisory group 
meetings per year during the five-year schedule. 

For each of the five years of the basin planning process, labor 
requirements were estimated for four types of staff (project 
manager, technical water expert, data manager and planning 
technician). Responsibilities for these types of staff described 
previo~sly were used as a basis for determining how involved a 
person would be in types of activities. As an example, 
participation in the public outreach program would be principally 
by the Project Manager, technical water expert, and planning 
technician but the person with the greatest time commitment would 
be the planning technician. 

Figure D3 in Appendix D shows the staffing requirements 
estimated for Staffing Alternative #1. Again, staffing requirements 
generally increase during the project, principally due to continuing 
public involvement from completed basin plans. Full time staffing 
is required for the technical water expert, the planning technician, 
and two Project Managers. Therefore, for Staffing Alternative #1, 
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corresponding to the recommended schedule, the following state 
staffing arrangement totaling five people is recommended: 

2 - Full time Project Managers 

1 - Full Time Technical Water Expert 

1 - Full Time Data Manager 

1 - Full Time Public Involvement Administrator 

Staffing Alternative #2 - extended schedule 

Staffing alternative #2 considers a ten-year schedule for the basin 
planning. The base staffing public outreach program is premised 
on having an average of 15 basin advisory group meetings per year 
during the ten-year schedule. 

For each of the ten years of the basin planning process, labor 
requirements were estimated for four types of staff (project 
manager, technical water expert, database manager and planning 
technician). Staffing requirements were determined using the same 
methodology as in Staffing Alternative # 1. 

Figure D4 in Appendix D shows the staffing requirements 
estimated for Staffing Alternative #2. The staffing requirements 
generally increase during the project, principally due to continuing 
public involvement from completed basin plans. The technical 
water expert is especially suited to help the Project Manager with 
public involvement and technical review of consultant products; 
therefore the responsibilities assumed by the Planning Technician 
in Staffing Alternative #1 would be shared by the Project Manager 
and the Technical Water Expert. For Staffing Alternative #2, 
corresponding to the extended schedule, the following state 
staffing arrangement totaling three people is recommended: 

1 - Full time Project Manager 

1 - Full Time Technical Water Expert 

1 - Full Time Data Manager 
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Conclusions and Recommendations 

State staffing is needed to support the state water planning process in a 
public outreach program, in basin planning, in development of water 
resource planning database, and in state project management. Various 
issues related to state staffing have been outlined supporting the 
following conclusions: 

• State staff should provide a project manager to coordinate 
consultants and other aspects of the project. 

• State staff should take the lead in the Public Outreach Program. 

• State staff should be responsible for development of the water 
resource planning database. 

• Technical expertise from the State Engineers Office and Wyoming 
Water Development Commission to consultants performing the 
basin planning will be critical to the success of the planning 
process. 

• There are no current state staff available to support the water 
planning process. New staffwill need to be hired. 

• Permanent full time state staff is desired to maintain project 
continuity and attract people with the proper skill set. 

• State staffhired for the water planning process under the extended 
schedule level should be retained by the state at the completion of 
that process to continue basin planning activities for the state. 

• The Project Manager position(s) should be hired as an employee of 
the WWDC under the staff classification "Environment Program 
Principal- Pay Band 9." 

• The Planning Technician should also be hired as an employee of 
the WWDC under the classification "Administrative Specialist -
Pay Band 5"; as this staff member will work closely with the 
Project Manager. 

• The Technical Water Expert should be hired as an employee of the 
SEO under the classification "Water Manager 4 - Pay Band 8." 

• The Data Manager should be hired as an employee of WRDS 
under the classification "Information Specialist 1 - University of 
Wyoming Pay Grade 14." 
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The amount of public outreach (and associated basin advisory group 
meetings) and the length of the basin planning schedule were found to 
significantly influence state staffing requirements. Public involvement 
is critical to the success of the water planning process; therefore 
reduced public outreach is not recommended. Both the extended and 
recommended schedule for basin planning will allow Wyoming to 
meet the objectives set forth for the state water planning process. 
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Overview 

Consultant Costs 

Task 1 
Project 

River Basin Meetings 

NE Wyoming $63,000 

Bear $73,000 

Powder/Tongue $77,000 

Salt/Snake $77,000 

Green $83,000 

Platte $83,000 

WindIBighom $87,000 

TOTAL 

Task 2 

The costs required to implement the Statewide planning process are 
associated with: 

• public outreach and involvement, 

• individual basin planning efforts, 

• state staff requirements, and 

• planning process information storage and retrieval. 

These costs can be further broken into costs associated with consultant 
activities and costs associated with state activities. 

As discussed in the Individual Basin Planning Efforts section, it is 
recommended that the state hire consultants to develop the individual 
basin plans. The consultant costs associated with the basin planning 
process should not vary regardless of the planning schedule selected. 
Table 9 outlines the estimated consultant costs for developing the 
basin plans in all seven major basins in Wyoming. These estimates are 
based on 1998 average consultant fees. 

Table 9 
Basin Plan Costs for the Consultant 

Task 3 Task 4 TaskS Task 6 
Basin Water Basin Flow Demand Future Water Final Contingency 
Use Profile Modeling Projections Supplies Report (15%) TOTAL 

$62,000 $23,000 $30,000 $21,000 $18,000 $33,000 $250,000 

$91,000 $32,000 $41,000 $27,000 $23,000 $43,000 $330,000 

$203,000 $53,000 $41,000 $48,000 $30,000 $68,000 $520,000 

$170,000 $40,000 $36,000 $43,000 $25,000 $59,000 $450,000 

$330,000 $61,000 $48,000 $63,000 $41,000 $94,000 $720,000 

$320,000 $61,000 $40,000 $58,000 $38,000 $90,000 $690,000 

$360,000 $65,000 $52,000 $68,000 $46,000 $102,000 $780,000 

$3,740,000 
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Information Storage and Retrieval Costs 

A full time data manager working with the WRDS group is necessary 
to meet the goals associated with storage and retrieval of the basin 
planning products. This position is warranted regardless of the 
schedule followed for completing the basin planning process. In 
addition to base salary and benefits, computer hardware and software 
costs must be considered. It is recommended that the WWDC contract 
with WRDS to support this position. 

As discussed in the Staffing Requirements section, the assumed yearly 
salary and benefits for the data manager total $38,000. The 
approximate cost for hardware and software outlined in the Storage 
and Retrieval of Planning Process Products section is $66,000. 
Computer hardware and software for WRDS staff is currently 
upgraded every three years. In addition, administrative support, 
supplies, and travel expenses are estimated to be approximately $6,000 
per year. 

Table 10 outlines these costs, and breaks them into average yearly 
totals. The additional start-up costs for the first year include, office 
setup costs and furniture, and the initial outlay for the new computer 
system. This initial outlay in addition to the calculated yearly cost is 
two-thirds of the total cost of computer software and hardware, since 
one-third is accounted for in the yearly total. 

Table 10 
Yearly Costs Associated with Data Manager 

Cost Item Costs Per Year 

Salary plus Benefits $38,000 

Computer System Hardware and Software Costs $22,000 

Travel, Supply, and Support $ 6,000 

TOTAL $66,000 

ADDITIONAL FIRST YEAR COST $44,000 
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Project Management, Technical Support, and Public Outreach Costs 

As discussed in the Staffing Requirements section, the required 
number of new state employees is dependent on the schedule 
alternative chosen to implement the basin planning process. In 
addition to salary and benefit considerations, other costs associated 
with state employees at the WWDC and the SE~ include computer 
hardware, software, and Internet access fees. Supplies and 
administrative support also must be considered. Additional costs due 
to the public outreach process include: 

• travel expenses to attend BAG meetings; 

• publishing and mailing costs for Newsletters and BAG meeting 
notifications, agendas, and minutes; 

• facilitator fees; and 

• travel expenses to attend other public involvement meetings. 

Recommended schedule 

Staffing Alternative #1, which corresponds to the recommended 
schedule for completing all basins in five to seven years, requires two 
Project Managers, a Technical Water Specialist, and a Planning 
Technician, in addition to the Data Manager at WRDS. The 
recommended schedule includes an average of 22 BAG meetings per 
year. Table 11 shows the associated costs for state employees 
assuming the recommended schedule. The $3,500 for each computer 
workstation includes hardware and software. These workstations are 
upgraded every three years. In addition, there is an Internet 
connection fee of $250 per year per workstation. Administrative 
support is approximately ten percent of each new employee's base 
salary per year. 

The total costs per year as a result of new staff are shown in Table 11. 
The additional start-up costs for the first year include the initial outlay 
for new computers, office setup costs, and a one-time office furnishing 
cost of $2,000 per new employee. The initial outlay for new 
computers in addition to the calculated yearly cost is two-thirds of the 
total cost of computer software and hardware, since one-third is 
accounted for in the yearly total. 
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Table 11 
Yearly Costs Associated with State Agency Employees 

Recommended Schedule 

Cost Item Cost per Year 

Proiect Manager Salary plus Benefits (2) $ 96,000 

Technical Water Expert Salary plus Benefits $ 44,000 

Planning Technician Salary plus Benefits $ 32.000 

Computer Work Stations (1 per employee. 4 total) $ 4.700 

Internet Connection (1 per employee. 4 total) $ 1,000 

Administrative Assistance (10% Base Salary) $ 16.300 

TOTAL $194,000 

ADDITIONAL FIRST YEAR COST $ 26,000 

The following costs, outlined in Table 12 on the following page, are 
the additional costs associated with public outreach and involvement 
under the recommended schedule scenario. It is assumed that one 
Project Manager and the Technical Water Expert will attend all BAG 
and other public involvement meetings. The Planning Technician will 
attend approximately one-half of all meetings. 

Extended schedule 

Staffing Alternative #2, which corresponds to the extended schedule 
for compl~ting all basins in ten years, requires a Project Manager and a 
Technical Water Specialist, in addition to the Data Manager at WRDS. 
The extended schedule includes an average of 15 BAG meetings per 
year. Table 13 shows the associated costs per year for new state 
employees assuming the extended schedule. The $3,500 for each 
computer workstation includes hardware and software. These 
workstations are upgraded every three years. In addition, there is an 
Internet connection fee of $250 per year per workstation. 
Administrative support is approximately ten percent of each new 
employee's base salary per year. 

The total costs per year as a result of new staff are shown in Table 13. 
The additional start-up costs for the first year include the initial outlay 
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for new computers and a one-time office furnishing cost of $2,000 per 
new employee. The initial outlay for new computers in addition to the 
calculated yearly cost is two-thirds of the total cost of computer 
software and hardware, since one-third is accounted for in the yearly 
total. 

Table 12 
Yearly Costs Associated with Public Outreach and Involvement 

Recommended Schedule 

Cost Item Cost per Year 

Basin Advisory Group Meetings (22 per year) and 
other Public Involvement Meetings (12 per year) 

Hotel (1 night per meeting, 2.5 employees) $ 5,100 

Per Diem (2 days per meeting, 2.5 employees) $ 5,100 

Mileage (800 miles x $.30/mile, 1.5 cars) $12,200 

Facilitator (Consultant, BAG meetings only) $18,400 

Postage, mailings, general advertising $ 2,200 

Newsletter printing/labels/postage $ 2,000 

TOTAL $45,000 

Table 13 
Yearly Costs Associated with State Agency Employees 

Extended Schedule 

Cost Item Cost per Year 

Project Manager Salary plus Benefits $ 48,000 

Technical Water Expert Salary plus Benefits $ 44,000 

Computer Work Stations (1 per employee, 2 total) $ 2,300 

Internet Connection (1 per employee, 2 total) $ 500 

Administrative Assistance (10% Base Salaries) $ 7,400 

TOTAL $102,200 

ADDITIONAL FIRST YEAR COST $ 8,700 
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Total Costs 

The following costs, outlined in Table 14, are the additional costs 
associated with public outreach and involvement under the extended 
schedule scenario. It is assumed that the Project Manager and the 
Technical Water Expert will attend all BAG and other public 
involvement meetings. 

Table 14 
Yearly Costs Associated with Public Outreach and Involvement 

Extended Schedule 

Cost Item Cost per Year 

Basin Advisory Group Meetings (15 per year) and 
other Public Involvement Meetings (12 per year) 

Hotel (1 night per meeting, 2 state employees) $ 3,300 

Per Diem (2 days per meeting, 2 employees) $ 3,300 

Mileage (800 miles x $.30/mile, 1 car) $ 6,500 

Facilitator (Consultant, BAG meetings only) $13,000 

Postage, mailings, general advertising $ 1,900 

Newsletter printing/labels/postage $ 2,000 

TOTAL $30,000 

The total ~onsultant fee for developing the basin plans is $3,740,000. 
This cost (in 1998 dollars) should be the same regardless of the 
schedule for performing basin planning. Table 15 shows the 
additional total yearly costs associated with basin planning for both the 
recommended and extended schedules. There is a yearly cost savings 
associated with performing the basin planning over an extended period 
due to reduced staffing duties. Due to the initial outlay required for 
computer workstations and hardware and software for use in storing 
and retrieving data at WRDS, the first year costs are higher than 
subsequent total annual costs. 
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Recommendation 

Table 15 
Yearly Total Cost of Statewide Basin Planning 

Recommended 
Cost Item Schedule Yearly Extended Schedule 

Costs Yearly Costs 

Staff Salaries and $210,000 $130,000 
Benefits 

Miscellaneous $ 50,000 $ 38,200 
Staffing Costs 

Cost for Public $ 45,000 $ 30,000 
Outreach 

TOTAL ANNUAL $305,000 $198,200 
COST 

Additional First $ 70,000 $ 52,700 
Year Cost 

TOTAL FIRST $375,000 $250,900 
YEAR COST 

As discussed in the Staffing Requirement section, the amount of public 
outreach and the length of the basin planning schedule were found to 
significantly influence state staffing requirements and, therefore, the 
costs associated with the planning process. Public involvement is 
critical to the success of the water planning process, therefore reducing 
public outreach was not considered. Both the recommended and 
extended schedule for basin planning will allow Wyoming to meet the 
objectives set forth for the state water planning process. 
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A. SCOPE OF SERVICES 
Task 1. Project Meetings 

The Consultant shall attend Basin Advisory Group Meetings. It is expected that there will be 
one meeting per month for the first three months during the contract execution. Thereafter, the 
meetings will be approximately every other month during the contract period or whenever the 
Consultant has significant news to report or requires information from the Basin Advisory 
Group. WWDC will arrange meeting places, provide public notification, and prepare agendas 
and meeting minutes. The Consultant shall be prepared to give a short presentation on current 
work progress at each meeting and to respond to comments from those in attendance. 

Project meetings shall be conducted as necessary for the coordination of project activities and for 
informing the WWDC ofproject progress. The Consultant shall prepare meeting minutes. 
Several informal meetings with the WWDC will be necessary during the course of the study. 
The Consultant shall assume twelve meetings will be held for scoping services. Due to the 
number of agencies, entities, and individuals with a stake in the outcome, the Consultant shall be 
in regular contact with the WWDC Water Plan Project Manager. 

Task 2. Basin Water Use Profile 

The Consultant shall inventory current consumptive and non-consumptive surface water and 
groundwater use within the basin of interest. Water use will be divided into the following 
categories: 

A. Agricultural 

B. Municipal 

C. Industrial 

D. Recreational 

E. Environmental 

F. Water Use from Storage 

The Consultant shall identify and docll:IDent previous water use studies and planning documents 
and, if applicable, incorporate results in this task. 

Concurrent with developing the Basin Water Use Profile, the Consultant shall collect 
information regarding both actual and perceived current water problems within the basin. The 
Consultant shall use the Basin Advisory Group (BAG) as a resource in identifying water 
concerns. The Consultant shall prepare a technical memorandum outlining water-related 
concerns within the basin, including location and approximate magnitude of current water 
shortages and water quality issues. Water quality issues should include sediment, total dissolved 
solids and individual constituents, and point source discharges. 

2A Agricultural Use 
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The Consultant shall estimate the agricultural use within the basin by determining current 
irrigated acreage, estimating crop types, and estimating crop consumptive use. In addition, the 
consultant shall obtain available diversion records and prepare descriptions of large irrigation 
operations. 

Determine Irrigated Acreage 

The Consultant shall prepare basin wide mapping of irrigated lands based on aerial photography 
produced for the WWDC in 1983 or more recent photography, if available. These coverages 
shall be imposed on a 1 :24,000 scale digital USGS Quadrangle Map based in ArcInfo consistent 
with the Wyoming Geographic Information Advisory Council (WGIAC) GIS Hardware and 
Software Standards and mapping completed for the Bear and Snake river basins. This base 
mapping needs to include topography, hydrography, roads, towns, and other physical features in 
the basin. 

The water division superintendent will be asked to assist in "ground-proofing" to verify actual 
usage and identify changes between present day and 1983 land use. The Consultant shall 
incorporate the division superintendent's comments and corrections into the final irrigated 
acreage mapping and actual acreage under irrigation will be determined. The division 
superintendent will also be questioned regarding acreage whose consumptive use requirements 
are generally not satisfied by available water supplies. 

Estimate Crop Types 

Water requirements vary by crop type; therefore, it is necessary to estimate the types of crops 
under irrigation. The Consultant shall determine cropping patterns using Wyoming Agricultural 
Statistics and National Resource Conservation Service (NRCS) data for irrigated lands published 
yearly by county. The local water commissioner and irrigation district officials will be contacted 
to peruse the resultant crop types, to provide more detailed information on cropping patterns, and 
to comment on yearly variance in crop types. 

Estimate Crop Consumptive Use 

Based on the irrigated acres of each crop type, water requirements can be estimated. The 
Consultant shall use consumptive use values presented in WWRC Publication #92 - 06, 
"Consumptive Use and Consumptive Irrigation Requirements in Wyoming", or more recent 
documents as approved by the WWDC. In addition to average monthly consumptive use, dry 
year and wet year monthly consumptive use values will be determined. Dry and wet year crop 
consumptive use will be determined from the maximum and minimum values reported in 
WWRC publication #92-06. 

Water-short systems may not be able to satisfy consumptive use requirements during average or 
dry years. Therefore, a realistic value of actual water use, or supply-limited consumptive use, 
must be estimated. Based on previous water use studies, and information from the local water 
commissioner, the Consultant shall estimate the water supply-limited consumptive use for water
short systems. Estimated supply-limited consumptive use will replace calculated consumptive 
use for the associated acres. 
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Determine Source of Supply 

The Consultant shall review the irrigated lands mapping and determine the source of supply, 
including groundwater, surface water source, and storage. Defining the agricultural use in a 
basin does not require that lands irrigated by surface water be associated with their permitted 
water rights. In addition, many of the surface water rights filed with the State Engineer's Office 
(SEO) are not currently in use. Associating surface water rights with irrigated acreage is not 
included in this scope. The SEO maintains a groundwater database containing up-to-date 
groundwater permits that is considered an accurate representation of current well locations and 
uses. The Consultant shall query the groundwater database for groundwater permits issued for 
agricultural use. Monitor well permits, enlargement permits, and cancelled or abandoned 
permits should be excluded. The locations of agricultural wells will be extracted from the SEO 
database and incorporated onto a GIS layer at 1 :24,000 scale. Lands irrigated under the 
groundwater permits will be identified. The Consultant shall assume that consumptive use 
requirements not met by adjudicated groundwater wells are met by surface water sources, 
including storage. 

Obtain Diversion Records and Detail Operations 

The Consultant shall compile available diversion records for diversions with headgate capacity 
greater than 10 cfs from the Board of Control Hydrographers' Annual Reports and from each 
irrigation district. These diversion records shall be associated with the appropriate irrigated 
acreage. The Consultant shall prepare operating information memorandums for ditches with 
greater than 10 cfs capacity, and for each irrigation district. Each memorandum should include a 
briefhistory, a general description of the system, water rights and structure operations, additional 
supplies from storage, general location and distribution of return flows, and a physical 
description. These memorandums should give enough detail to assist in any level of flow 
modeling, from simple water budgets to detailed computer simulation models. 

Data on agricultural use will be compiled and presented in tabular, graphical, and spatial forms. 
Example of data presentation include: 

• A table listing irrigated land by major tributary basin with an accompanying bar-chart 

• A pie-chart summary of crop distribution 

• A table listing crop distribution acreage with an accompanying bar-chart 

• A table listing monthly agricultural water use for average, wet, and dry years 

• A GIS data layer of irrigated lands 

• A GIS data layer showing location and permit data for agricultural groundwater wells. 

• A breakdown of groundwater and surface water supplied for irrigation 

2B Municipal and Domestic Use 

During the summer of 1997, the WWDC conducted a survey of known municipal and non
municipal community public water systems in Wyoming. The Consultant shall use the State of 
Wyoming 1998 Water System Survey Report to determine the municipal and rural domestic 
water supplies/uses within each basin. Information regarding the average and peak day use, as 
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well as the surface source of water and/or the number of supply wells, is published in this 
document. 

The Consultant shall identify groundwater wells pennitted for municipal use from the SE~ and 
place the infonnation on a GIS data layer. Monitor well pennits, enlargement pennits, and 
cancelled or abandoned pennits should be excluded. The contact person listed in the Water 
System Survey will be surveyed to detennine the average monthly diversion and/or pumping, 
additional supplies from reservoirs, the estimated consumptive use, the river location of treated 
return flows, and variance in average use during dry and wet years for their municipality. If 
these data are unavailable, the average day use from the Water System Survey will be used and 
the consumptive use will be estimated to be forty-five percent (45%). This value is used by the 
WWDC when estimating municipal consumptive use in spreadsheet models and is considered 
acceptable. 

The Consultant shall identify groundwater wells pennitted for domestic use. These wells shall 
be aggregated into groups of approximately 1 acre-foot per year and the infonnation placed on a 
GIS data layer at a representative location. 

Data on municipal and domestic use will be compiled and presented in tabular, graphical, and 
spatial fonns. Example of data presentation include: 

• A breakdown of groundwater and surface water supplied for public water systems 

• A table listing average monthly consumptive municipal water use 

• A table summarizing pennitted domestic use 

• A GIS data layer showing location of municipal water use within the basin 

• A GIS data layer showing location and pennit data for municipal groundwater wells and 
aggregated domestic wells 

Detennining surface water rights for municipalities is not necessary for defining the municipal 
water use within a basin, therefore is not included in this scope. 

2C Industrial Use 

In many areas of Wyoming, industrial water use is a significant component of the overall basin 
water use. The Consultant shall identify industrial users not supplied through municipal systems 
through discussions with local water commissioners and county assessors. Groundwater wells 
pennitted for industrial and miscellaneous use will be identified from the SE~ and shown on a 
GIS data layer. Monitor well pennits, enlargement pennits, and cancelled or abandoned pennits 
should be excluded. The Consultant shall survey identified users to detennine their average 
monthly diversion and/or pumping, and their resulting consumptive use. If these data are 
unavailable, the maximum pennitted diversion rate will be assumed for groundwater wells, and 
the consumptive use will be estimated based on the average consumptive use for the type of 
industry. 

Data on industrial use will be compiled and presented in tabular, graphical, and spatial fonns. 
Example of data presentation include: 
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• A breakdown of groundwater and surface water supplied for industrial use 

• A table listing average monthly industrial water use 

• A GIS data layer showing location of industrial water use within the basin 

• A GIS data layer showing location and permit data for industrial groundwater wells 

Determining surface water rights for industrial use is not necessary for defining the industrial 
water use within a basin, therefore is not included in this task. 

2D Recreational Use 

The Consultant shall compile readily available data and mapping on public campgrounds, 
marinas, state and national parks, and historic areas and monuments in the basin as an indicator 
of water-related recreational activity. The Consultant shall hold discussions with the Wyoming 
Business Council, the Wyoming Department of State Parks, the Wyoming Game and Fish 
Department, and rafting and fly-fishing interests regarding economic information on recreation. 
The Consultant shall prepare a memorandum that describes qualitatively the water-related 
recreational activities within the basin and brackets the optimum reservoir levels and 
streamflows that generate maximum use. Existing GIS mapping showing stream classification 
and other recreational information will be identified and referenced, or included as appropriate in 
the basin plans. 

2E Environmental Use 

Environmental water use, including minimum reservoir releases and instream bypass 
requirements to enhance fisheries and wildlife habitat, is important in defining the overall water 
use within a basin. The Consultant shall compile minimum reservoir releases and instream 
bypasses and show their location on a GIS map layer. Existing GIS mapping showing wetlands, 
seasonal and big game habitat, and other environmental information will be identified and 
referenced, or included in the basin plans. The Consultant shall survey local environmental 
interests for input. The Consultant shall prepare a memorandum that describes qualitatively the 
water-related environmental uses and benefits within the basin and brackets the optimum 
streamflows for these benefits. 

2F Water Use from Storage 

Storage of supplemental water for municipal, industrial, and late-season agricultural use is often 
an important component of basin water use in Wyoming. The Consultant shall identify 
reservoirs greater than 500 acre-feet capacity from the State Engineers' Office records. 
Information to be obtained for each reservoir include: permitted storage rights, historical end-of
month reservoir contents, area-capacity tables, evaporation rates, spillway and outlet capacity, 
project water right owners, average monthly release rates, and operational criteria including 
flood forecasting and hydropower generation. Diversions served by the reservoir will be 
identified and shown on a GIS layer. An operation memorandum will be prepared for each 
reservoir, again in sufficient detail for use in flow modeling tasks. 
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Data on reservoir storage will be compiled and presented in tabular form. Example of data 
presentation include: 

• A table listing average monthly storage for reservoirs 

• A table listing estimated average monthly evaporation for reservoirs 

Task 2 Deliverables 

Tabular, Graphical, Spatial Data 

• Irrigated acreage 

• Crop distribution 

• Average, wet, and dry year monthly agricultural use 

• Available agricultural diversion records 

• Agricultural groundwater well information 

• Reservoir locations 

• Average monthly municipal water use 

• Average monthly industrial water use 

Memoranda 

• Bibliography of previous water use studies 

• Current water shortages and other concerns 

• Diversion operations 

• Reservoir operations 

• Recreational water use 

• Environmental water use 

Task 3. Available Surface Water and Groundwater Determination 

The Consultant shall develop spreadsheet modeling tools to determine streamflow in the basin 
during average, wet, and dry years, under current operating conditions. This tool will be used to 
verify the water use determined in Task 2, to determine additional available flow for future use, 
and to assess the impacts of future water use opportunities. The modeling shall be documented 
within the spreadsheet through visible equations, links, and text descriptions of assumptions and 
data sources. The Consultant shall identify available tributary and non-tributary groundwater 
supplies. 

3A Surface Water Data Collection and Study Period Selection 

Diversion records, reservoir operations and physical parameters, return flow information, and 
consumptive use estimates, gathered or determined in Task 2, will be required. Additional data to 
be collected include streamflow records, average annual precipitation mapping, and water sales. 
A base map will be prepared showing basin hydrography on a GIS layer at 1 :24,000 scale. This 

A6 



mapping shall include basin and sub-basin boundaries, stream networks, and major (>500 acre
feet) reservoirs and lakes. 

Once the available data have been evaluated, the Consultant will select a study period for use in 
determining the monthly averages to be used in the model to represent average, wet, and dry 
years. It is important when modeling a river system that the historic period of interest used in the 
model simulation reflects the range of conditions experienced in the basin over the long term. 
The study period should ideally have a prolonged period of drought, a period of high runoff 
years, as well as periods reflecting "average" conditions. The Consultant shall use the entire 
selected period of record to determine the average year monthly streamflows. Annual total 
streamflow values will be ranked and the years with approximately the 20 percent lowest 
streamflows will be used to determine dry year monthly streamflows. The years with 
approximately the 20 percent highest stream flows will be used to determine wet year monthly 
streamflows. The average monthly flows for each period representing average, wet, and dry 
conditions will be determined from the arithmetic mean of the representative data. 

3B Surface Water Data Synthesis and Spreadsheet Model Development 

When performing mean monthly analysis, gaps in available data can often be ignored by simply 
not using any data for these months or years. If necessary, the Consultant will extend and fill 
gaps in the available data using appropriate, accepted hydrologic techniques. Data to be 
synthesized include streamflow, reservoir end-of-month contents, and diversion records. The 
Consultant shall determine mean monthly flows and reservoir storage values by calculating the 
arithmetic mean of the available data for each month. Average, dry and, wet year monthly water 
use determined in the Task 2 will be used. If diversion records were obtained, diversions and 
return flows will be accounted for, otherwise, consumptive use estimates will be used. 

The Consultant shall review the locations of water use and storage identified in Task 2. Each of 
these locations will be represented as a node and the stream reaches between each node will be 
modeled. Typically, only tributaries with diversions are included. Other tributaries may be 
represented as a node to account for contributing streamflow. In addition, the Consultant shall 
represent streamgage locations as nodes. Ifnecessary, the linked node representation will be 
modified to better suit the available data. The Consultant shall provide a schematic of the linked 
node representation. 

The Consultant shall develop virgin flows at each node selected for inclusion in the analysis. If 
no major single or aggregate diversions or storage facilities exist above a node, historical flows 
represent virgin flows and no adjustments will be required. Small diversions not identified 
during Task 2 will be "left in the gage" - they will not be added back in during virgin flow 
development nor subtracted out during model development. If identified diversions are made 
upstream of a node, the flows will be adjusted to a virgin condition by adding back diversions, 
and subtracting out flows that return that month above the node. In addition, the effects of 
upstream storage facilities will be added or subtracted. If tributaries with substantial diversions 
are not gaged, factors will be developed to distribute virgin flows seen at downstream gages 
based on drainage area and precipitation. Historical gains and losses due to groundwater 
interaction and stream surface evaporation will be estimated during the virgin flow determination 
process, along with other ungaged inflows, as the difference between gaged flows when all 
known storage and diversion effects are accounted for. 
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If agricultural, municipal and industrial diversion records were obtained in Task 2, return flows 
will be calculated as diversion less consumptive use. Industrial and municipal return flows will 
be assumed to return to the river during the month of diversion, unless otherwise determined in 
Task 2. The Consultant shall estimate agricultural return flow timing and location using data 
derived from existing studies, if available. Based on the information gathered in Task 2, 
generalized return flow patterns and timing will be estimated and applied as appropriate. 

If diversion records are not available, the consumptive use determined in Task 2 will be used 
directly rather than estimating both diversions and return flows. 

The Consultant shall develop three spreadsheets to simulate river flows within the basin for 
average, wet, and dry year conditions. Average streamflows will be calculated at each node 
beginning with the virgin flow at the headwater reaches. Diversions will be subtracted from the 
nodes and return flows added back in at the nodes, or, if no diversion records exist, depletions 
may simply be subtracted. The simple addition and subtraction will proceed sequentially 
downstream until the basin mouth is reached. The spreadsheets will take compact restrictions 
into consideration. 

3C Surface Water Model Calibration 

Calibration of each model will be performed by comparing the average simulated flows to 
average measured flows at key streamflow gages. Likewise, the simulated end-of-month 
reservoir contents will be compared to average measured end-of-month reservoir contents, where 
available. Ifnecessary, the Consultant shall review and adjust any assumptions made during 
Task 2 and Task 3 until modeled and historical streamflows and reservoir contents match 
reasonably well. The Consultant shall prepare a memorandum that outlines the modeling process 
including data extension methodologies, modeling assumptions, and calibration results. 

3D Available Surface Water Determination 

The Consultant shall execute the spreadsheet model to determine the available flows in the basin 
for average, wet, and dry year conditions. The Consultant shall prepare a memorandum that 
describes the results of the three model executions and outlines available flows in tributary and 
mainstem reaches. 

3E Available Groundwater Determination 

The Consultant shall obtain existing mapping and other information on groundwater aquifer 
locations and storage and yield potential. The Consultant shall identify and document previous 
groundwater studies and planning documents and, if applicable, incorporate information into this 
task. The Consultant shall prepare a memorandum discussing the potential for additional aquifer 
storage and development and the potential effects, if any, that development would have on the 
surface water system. 

Task 3 Deliverables 

Tabular, Graphic, Spatial Data 

• Basin hydrography 
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• Average annual precipitation 

• Schematic of linked-node representation 

• Spreadsheet modeling tools 

• Aquifer locations 

• Aquifer storage and yield potential 

Memoranda 

• Bibliography of previous groundwater studies 

• Modeling process 

• Model execution and available flows 

• Aquifer storage and yield potential 

Task 4. Demand Projections 

The Consultant shall prepare and compile forecasts of future popUlation growth and water
related demands for three separate planning scenarios as defined below. The results of this task 
will be used in identifying future water use opportunities in Task 5. The demands will be 
categorized according to agricultural, municipal, industrial, recreational, and environmental 
sectors. 

4A Identify Planning Scenarios 

Wyoming's economy has historically been cyclic with boom and bust periods occurring largely 
as a result of mining and energy activities, although, less pronounced cycles have also occurred 
as a consequence of national economic cycles. The essential economic sectors in most river 
basins are agriculture; tourism and recreation; federal government; state government; mineral 
and energy; food products; and wood products. Economic and water demand forecasts are 
affected by a number of economic, social, and institutional factors which could change 
significantly after a forecast is prepared. Therefore, a single forecast is not considered 
appropriate and a long-term planning horizon, 50 years, will be used. The approach recognizes 
the importance of reliable water supplies in the economic security of the river basin. 

The Consultant shall develop three forecast scenarios to be used to prepare popUlation 
projections. These scenarios will be termed Baseline, Moderate and High and are generally 
described as follows: 

Baseline. The Consultant shall assume that economic growth in the basin will be influenced by 
national and world economic conditions involving energy prices, exports of food and feed, and 
other appropriate factors. For population growth, net migration will be assumed to follow area 
economic trends, as in the past; and net natural increase will be assumed to follow the U.S. 
Census Bureau's Middle Series projection, unless otherwise proposed by the Consultant and 
approved by the WWDC. 

Moderate. This forecast scenario is the same as the Baseline with the following exceptions: 
energy prices are assumed to escalate at a more rapid rate, and net natural population increase 
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follows the average of the Census Bureau's Middle and High projections. The increased rate of 
energy price escalation shall be proposed by the Consultant and approved by the WWDC. 

High. This forecast is the same as the Moderate with the following exceptions: energy prices are 
further escalated, potential large mining projects are developed in the middle of the planning 
period and net natural popUlation increase follows the Census Bureau's High Series prpjection. 
Again, increased rate of energy price escalation shall be proposed by the consultant and 
approved by the WWDC. 

4B Review Socio-Economic Data Sources 

The Consultant shall contact relevant local, state and federal agencies to provide useful data for 
the demand forecasts. Within the Department of Administration and Information's Economic 
Analysis Division, the Wyoming State Data Center Program acts as a clearinghouse for census 
and other socio-economic data statewide. It is a joint effort between the Division of Economic 
Analysis and the U.S. Department of Commerce, Bureau of the Census. Of particular interest 
are the following programs: 

Equality State Almanac. This document provides information on demographics, economics, 
services and natural resources. It also includes one-page profiles of each of the State's 23 
counties. In addition, existing mapping of mineral deposits and oil and gas reserves shall be 
reviewed for use in this subtask. 

Population Estimates and Forecasts. These data are disaggregated by counties and cities. Ten
year forecasts (the latest published in January 1998 for the 1997 to 2006 timeframe) are based on 
current trends. 

Wyoming Economic Forecast Report. These reports provide forecasts of employment and 
earnings by industry, selected mineral price and production data, and selected agricultural data. 
The forecast does not attempt to address the issues of business cycles; it simply extrapolates 
current trends to provide forecasts 10 years hence. Of particular interest is the Wyoming 
Economic Forecast Model. It was developed for state and local government officials, 
businesses, economic development groups, special interest groups, and the citizens of Wyoming, 
as a tool for long range economic and policy planning and analysis. The model uses historical 
data to identify relationships between economic variables and produce a baseline economic 
forecast. Selected industry professionals periodically review the forecast. If circumstances 
deviate too significantly from historical patterns, portions of the model forecast may be adjusted 
based on empirical evidence. 

4C Define Methodology and Project Demands 

The Consultant shall consider use of both econometric modeling and various regional
forecasting methodologies. The Consultant's recommendations shall be submitted for approval 
by the WWDC. Econometric modeling will statistically identify essential factors affecting 
historical growth. These factors include, but may not be limited to, agriculture, energy, 
government, tourism, and recreation. For population projections, national trends in net natural 
popUlation increase and the linkage between economic perfonnance and net migration shall be 
considered. 
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Trends in the key underlying factors for the econometric modeling will obtained from the U.S. 
Bureau of the Census and from other sources such as Wharton Econometric Forecasting 
Associates (Wharton), Data Resource, Inc. (DRI), or others. Examples of trends to be evaluated 
include projections of gross national product, interest rates, U.S. exports of food and feed, and oil 
and mineral prices. 

Regional economic and population forecasting and simulation tools (such as the "TFS" 
methodology) will be used to develop long-term forecasts and to analyze the impacts of 
alternative events and assumptions on economy and population of the basin. The Consultant's 
methodology should consider econometrically estimated dynamic relations, an input-output 
model, and a fully integrated set of regional economic accounts to allow the study to incorporate 
a variety of alternative assumptions about future conditions. 

Any input-output models used by the Consultant should incorporate the results of the State's 
model as discussed above to assure consistency and enhance defensibility. The Consultant shall 
extend the State forecast for the full 50-year planning horizon to reflect more of a "build out" 
condition or ultimate demand for water in the basin. The forecasts should also reflect the real-life 
necessity of supplying water during drought periods and account for drought on both the supply
side and the demand-side. Actual demands can increase as supply decreases (often more than a 
reduction due to conservation programs). The Consultant shall also explicitly include societal, 
environmental, and aesthetic demands related to water flowing in the streams and keeping 
reservoirs from being drained completely. 

Task 4 Deliverables 

Tabular, Graphic, Spatial Data 

• Existing mineral deposits and oil and gas reserves mapping 

Memoranda 

• Planning scenario recommendations 

• Forecast methodology recommendation 

• Forecasted agricultural, municipal, industrial, recreational, and environmental demands 

Task 5. Future Water Use Opportunities 

The Consultant shall use projected future demands identified in the Task 4, current shortages and 
needs identified in the Task 2, water availability identified in Task 3, and information generated 
through the Basin Advisory Group (BAG) meetings as a basis for this task. Both structural and 
non-structural potential future water use opportunities will be identified to meet current shortages 
and needs, as well as the Baseline, Moderate, and High levels ofprojected demand. Both surface 
water and groundwater sources will be considered. Future water use opportunities will be 
identified to satisfy projected agricultural, municipal, industrial, recreational, and environmental 
demands. 

SA Describe Issues Affecting Future Water Use Opportunities 
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The Consultant shall identify issues that may potentially restrict future water use opportunities in 
the basin. The issues include, but are not limited to, compact requirements and federal 
legislation such as the Endangered Species Act, the Clean Water Act, and the Safe Drinking 
Water Act. The Consultant shall prepare memorandums that describe potential limitations to 
future water use due to these issues in clear, concise tenns understandable to the citizens of 
Wyoming. 

5B Define Water Use Components Screening Criteria 

The Consultant shall develop evaluation criteria and methods for comparing and ranking 
alternative structural and non-structural components according to the following factors: water 
availability, technical, economic, environmental, legal and institutional, public acceptance, water 
quality, and ability to satisfy multiple demands. Defining the screening criteria prior to 
developing a long-list helps assure that the criteria are not biased towards any particular future 
water use opportunity. The criteria will be submitted to the BAG for review and to the WWDC 
for approval. 

5C Develop Long-list of Future Water Use Opportunities 

The Consultant shall compile a list of potential structural and non-structural opportunities to 
meet current and projected demands. The long-list will include previously proposed projects in 
the basin, common solutions to water shortages applicable to the basin, and opportunities 
identified by the BAG. Structural components may include storage reservoirs, conveyance 
system upgrades, water distribution system enhancements, ground water development, aquifer 
storage and recovery opportunities, in-basin water transfer components, transmountain diversion 
components, and conveyance system upgrades. Non-structural components may include overall 
basin conservation and management, revised reservoir operations, municipal conservation, 
improved farm efficiencies, water right transfers and exchanges, water banking, and conjunctive 
use options. 

5D Develop Short-list of Future Water Use Opportunities 

The Consultant shall develop a short-list of future water use opportunities for the BAG to review 
and the WWDC to approve. The Consultant will use the results of the flow modeling 
spreadsheets to detennine mainstem and tributary reaches with flow available for future use. 
Proposed opportunities that do not satisfy existing shortages or projected demands will be 
eliminated. Infonnation such as land ownership, wetlands, threatened and endangered species, 
impaired stream segments, water quality issues, floodplain mapping, and cultural resources will 
be used to identify fatal flaws likely to restrict pennitting of structural projects. Aquifer storage 
and yield potential will be used to identify fatal flaws associated with ground water development 
and conjunctive use options. Much of the infonnation used to identify fatal flaws is available in 
existing GIS fonnat, and should be used as a tool to explain and present results of the short-list 
development to the BAG. 

5E Apply Screening Criteria to Rank Short-list of Future Water Use Opportunities 

The screening criteria approved by WWDC will be used to rank the short-list of future water use 
opportunities. The Consultant will detennine the ranking using all screening factors. A 
workshop shall be held to allow participation in the screening process. BAG subgroups will be 
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formed to rank opportunities based on one screening criterion. These subgroups will then report 
back to the entire BAG with their analysis. Differences between the Consultant and BAG 
rankings will be documented and the rankings will be submitted to the WWDC for approval. 

5F Water Quality Issues 

The Consultant shall identify basin-wide opportunities to enhance or protect water quality, and 
shall identify on-going watershed management planning by other entities and define 
opportunities for potential cooperation and coordination among these efforts. 

Task 5 Deliverables 

Tabular, Graphic, Spatial Data 

• Collection of existing GIS layers to identify fatal flaws 

• Mapping showing proposed future water use opportunity locations 

Memoranda 

• Potential limitations to future water use 

• Screening criteria 

• Long-list of future water use opportunities 

• Short-list of future water use opportunities 

• Opportunities to enhance or protect water quality and cooperation opportunities 

Task 6. Basin Planning Report 

The Consultant shall prepare a Basin Planning Report in draft form for review by the WWDC no 
later than April 30, 20XX. The report shall conform to the following report outline: 

A. Executive Summary 

B. Basin Water Use Profile 

Agricultural Use 

Municipal Use 

Industrial Use 

Recreational Use 

Environmental Use 

Water Use from Storage 

C. Available Surface Water and Groundwater Determination 

Surface Water Data Collection and Study Period Selection 

Surface Water Data Synthesis and Spreadsheet Model Development 

Surface Water Model Calibration 
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Available Surface Water Determination 

Available Groundwater Determination 

D. Demand Projections 

E. Future Water Use Opportunities 

Issues Affecting Future Water Use 

Screening Criteria 

Ranked Future Water Use Opportunities 

Water Quality Issues 

F. Conclusions 

The Consultant shall submit twenty-five (25) copies of the draft report for review and comment 
by the WWDC by April 30, 20XX. The Consultant will also submit a project notebook, 
including disk and hard copies of computer and handwork done on the proj ects. Electronic text, 
database, and GIS coverages will be submitted to the water planning group at WRDS and will 
comply with the format and standards set by WRDS for water planning information. 

The Consultant shall submit thirty (30) stamped and signed copies and one (1) reproducible 
original of the Final Report incorporating WWDC edits. The Consultant shall submit fifty (50) 
copies of the Executive Summary, to be no more than ten pages in length. The Final Report and 
separate Executive Summary shall be submitted no later than June 15, 20XX. 

The Consultant may be asked to participate in public meetings, legislative hearings or WWDC 
meetings to present findings. The Consultant should budget for two (2) meetings after the 
submittal of the draft report; one to be held in Cheyenne, the other to be held in the basin of 
interest. 
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Appendix B 
Description of Data 
Themes 



Appendix B 
Description of Data Themes 

The data requirements and associated themes are identified below to complete the following tasks: 

1. Water Use Profile, 

2. Flow Determination, 

3. Demand Projections, and 

4. Future Water Supply Opportunities. 

General Information 

Base Topographic Data - The base map will be 1 :24,000 scale digital USGS Quandrangle Mapping. 
The coverages should include topography, hydrography, roads, towns, and other physical features. 

1. Water Use Profile 

Five types of water use have been identified in the Basin Water Use Profile. These are: 

• Agricultural 

• Municipal 

• Industrial, 

• Recreational, and 

• Environmental. 

Each use has a particular set of data needs that have been described below. How this data will be used 
in developing the Basin Water Use Profile is discussed in the "Basin Scope of Services" included in 
Appendix A. 

Irrigated acreage mapping - All currently irrigated agriculture of the river basins will be mapped at a 
scale of 1 :24,000. Associated attributes may include total acreage. In addition, diversion and return 
flow locations will be identified. 

Crop type - Cropping patterns will be determined from Wyoming Agricultural Statistics or the National 
Resource Conservation Service data for irrigated lands published yearly by county. These crop patterns 
will be associated with irrigated acreage and placed in tabular form. 

Potential Crop Consumptive Use - Potential crop consumptive use requirements are to be determined 
from the Wyoming Water Resources Center Publication #92-06, "Consumptive Use and Consumptive 
Irrigation Requirements in Wyoming" for average, wet, and dry conditions. The potential consumptive 
use will be associated with irrigated acreage and placed in tabular form. 

Diversion Records - Available head gate diversion records are to be obtained from the Board of Control 
Hydrographers' Annual Reports and from each irrigation district. Available data should be collected 
and placed in tabular form for each facility and tied to irrigated acreage. 



Active Groundwater Wells and Related Permit Data - All groundwater permits in good standing will be 
located and digitized onto 1 :24,000 digital base maps and their corresponding database attributes will be 
taken directly from the Wyoming State Engineers Office database files. A resulting GIS data layer will 
consist of all groundwater use within the basin along with related attributes such as permit number, 
priority date, depth, yield, etc. 

Reservoir Storage - All reservoirs greater than 1000 acre-feet capacity will be identified from the State 
Engineers' Office records. The location of each reservoir larger than 1000 acre-feet will be shown on a 
GIS data layer. Attribute data such as minimum and maximum storage capacity, maximum spillway and 
outlet capacity, and project right owners will be included 

Municipal use - Initial information on municipal water use will be taken from the State of Wyoming 
1998 Water System Survey Report. The contact person listed in the report will be queried to determine 
the average monthly diversion and/or pumping, the resultant consumptive use, the river location of 
treated return flows, and the variance in average use during dry and wet years. If this information is not 
readily available, the average day use from the Survey will be used and the consumptive use will be 
estimated to be forty-five percent (45%). Municipal water source and return flow locations will be 
placed on a GIS data layer and water use placed in tabular form. 

Industrial use - The State Engineer's water rights data base will be queried for surface water and 
groundwater industrial users. Additionally, the local water commissioners and county assessors will be 
questioned about industrial users. Once users are identified, they will be surveyed to determine their 
average monthly diversion and/or pumping, and their resulting consumptive use. If this data is 
unavailable, the maximum permitted diversion rate will be assumed and the consumptive use will be 
estimated based on the average consumptive use for the type of industry. Industrial water source and 
return flow locations will be placed on a GIS data layer and the water use placed in tabular form. 

Recreational Use - Readily available data and GIS mapping on public campgrounds, marinas, and state 
and national parks as related to recreational water use in the basin will be included. 

Instream Flow Segments - All state and federal instream flow segments will be located on a 1 :24,000 
scale GIS data layer. Associated attribute data will include the permit number, priority date, and 
appropriated flows. 

Threatened and Endangered Species Habitat Mapping - Known threatened and endangered species 
habitat will be included from existing data sources. In addition, all other existing digital habitat 
mapping (Big Game Seasonal and Critical R~nge Maps, Wildlife Habitat Management Areas, and 
Stream Reaches with Trout Fishing Ratings) will be included from sources such as the Wyoming Game 
and Fish Department, the USFWS, and the University of Wyoming. 

Basin Water Use Mapping - All water use in a basin will be combined onto a 1 :24,000 scale GIS data 
layer and placed in tabular form. 

2. Flow Determination 

All flow modeling begins with a data collection step. Much of the data identified as necessary in 
characterizing the basin water use profile is also needed for flow modeling. Additional data needs and 
their formats are identified below: 
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Basin Hydrography - Small (1 :500,000) and large (1 :24,000) scale data layers will be prepared from 
existing digital mapping products. These data layers will include drainage basin and major drainage 
sub-basin boundaries, stream networks and major (>1000 acre-feet) reservoirs and lakes. 

Streamflow Records - Streamflow records are currently available through WRDS and can be requested 
online. Additional records are available as hardcopy from the Board of Control Hydrographers' Annual 
Report. This raw data will be compiled and added to the WRDS database. 

Climate Data - Temperature, precipitation, snowfall, snow depth, evaporation, wind speed, and soil 
temperature records are collected by the National Weather Service. This data is currently accessible via 
WRDS. A 1 :500,000 scale mean annual precipitation data layer will be prepared from existing digital 
data. 

Return Flows - Agricultural return flows can be determined from diversions and consumptive use 
(depletions). Return flow timing and location will be estimated using data derived from existing studies 
or estimated by analyzing soil types, defining aquifer characteristics and calculating the ground water 
return pattern using available ground water equations, such as those developed by R.E. Glover entitled 
Transient Ground Water Hydraulics (1974). Return flow parameters will be placed in tabular form. 

3. Demand Projections 

Unlike the previous two categories, Basin Water Use Profile and Flow Modeling, the data needs for 
Demand Projects do not readily lend themselves to incorporation into digital point or spatial data. 
Typically, the data needs are contained in the form of reports, such as Population estimates and 
forecasts, and models, such as econometric models. How this data is to be used is discussed in the 
"Basin Scope of Services", included in Appendix A. 

Mineral Deposits - In 1993, the US Bureau of Mines digitized the Minerals of Wyoming map series 
published by the Wyoming State Geological Survey. This mapping will be included. 

Oil and Gas Reserves - An existing 1 :500,000 scale data layer showing the estimated location and 
quantity of estimated oil and gas reserves will be included. 

Population Data - Existing mapping of current and projected population distribution will be identified. 

Socio-Economic Data - The following reports prepared by the Wyoming Department of Administration 
and Information's Economic Analysis Division will be used to in the planning process to develop basin 
demand projections: 1) Equality State Almanac, 2) Population Estimates and Forecasts, and 3) 
Wyoming Economic Forecast Report. 

Econometric Models - Data compiled from the socio-economic reports identified above will be used in 
conjunction with econometric models such as those developed by Wharton Econometric Forecasting 
Associates or Data Resource, Inc. to develop demand projections for water use. 

4. Future Water Supply Opportunities 

Once Demand Projections have been made, the next step is to evaluate water potential development, 
conservation, or revised operations opportunities to meet the identified needs. In many instances, 
storage projects are the preferred means 'of meeting the projected demands. Potential reservoir sites are 
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selected and an initial screening takes place. Factors that may affect a decision include: a determination 
of federal, state or private lands; the presence of economically viable mineral deposits or oil and gas 
reserves; proximity to wetlands, critical wildlife habitats or fisheries, and sites of archeological/cultural 
significance. Existing water quality may also be a factor. A crucial limitation may be interstate 
compact requirements. Most of this data is available in digital mapping and can overlay potential 
development location mapping to identify likely conflicts or permitting issues. These data needs are 
briefly discussed below. 

Proposed Reservoir Storage Projects - Large (1 :24,000) scale digital mapping will be prepared showing 
the locations of potential water development projects. Mapping will allow for incorporation and 
overlaying of all other digital mapping and databases as appropriate for project comparisons of spatial 
data. 

Land StatuslPublic Land Survey Map - Using the basinwide digital location map at 1 :500,000, a land 
status/public land survey digital overlay will be prepared utilizing existing digital data from the Bureau 
of Land Management. Private, state, federal, and Indian lands will be identified. 

Soils - Existing data layers consisting of available soil mapping prepared by the Natural Resources 
Conservation Service will be included at the scale available. 

Surficial Geology - An existing 1 :500,000 scale data layer consisting of the surficial geology of 
Wyoming as delineated by the Geologic Hazards Division of the Wyoming State Geological will be 
included. 

Oil and Gas Resources - An existing 1 :500,000 scale data layer showing the latitude and longitude of 
existing well heads will be included. 

National Wetland Inventory Mapping - Existing 1 :24,000 scale digital wetlands mapping will be 
included. 

Threatened and Endangered Species Habitat Mapping - See above under Basin Water Use Profile 

Water Quality - Existing digital data, such as the Total Mass Daily Loads (TMDL's) impaired stream 
segments, will be included at a 1 :24,000 scale. The locations of all surface and groundwater monitoring 
sites will be included as a GIS data layer at a 1 :24,000 scale. Data attributes associated with the 
monitoring sites may include station number and period of record. 

Compact and Decree Limitations - The Consultant, in cooperation with the State Engineer's Office, will 
prepare a synopsis of compact and decree limitations affecting each basin. 

Cultural Resources - Locations of archaeological sites will be incorporated into the water planning 
database as a GIS data layer at a 1 :500,000 scale. 

Groundwater Vulnerability Mapping - Existing digital groundwater vulnerability mapping will be 
included. 

Aquifer Storage and Yield Potential- Existing digital data will be incorporated into the water resources 
planning database. 
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Floodplain Mapping - Existing digital Federal Emergency Management Association (FEMA) Flood 
Insurance Rate Maps (FIRM) will be incorporated into the water planning database. It will be noted that 
this data is not currently all inclusive and that other data may exist in hard-copy form. 
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Figure C1 Tabulation of Irrrigated Land in the Green River Basin in Wyoming 
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Figure C2 Summary of Green River Crop Distribution % of Total Acreage 
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Figurre D1 
WWDC Basin Planning Process Timeline· Recommended Schedule (6 Years) 
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Figure 02 
WWDC Basin Planning Process Timeline· Extended Schedule (10 Years) 
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Figure 03 
Estimated Staffing Requirement 

Five Year Recommended Schedule 
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Figure D4 
Estimated Staffing Requirement 

Ten Year Extended Schedule 
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