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EXECUTIVE SUMMARY 
 

INTRODUCTION 
The North Platte River Groundwater Assessment Study (the Study), sponsored by the Wyoming Water Development 

Commission (WWDC), included conducting an investigation into the available groundwater resources of the North 

Platte River Basin and adjacent areas of Wyoming.  The Study was initiated in late August 2002 to assess the quantity, 

quality, and distribution of groundwater resources within the North Platte River Basin and adjacent areas in the 

southeastern portion of the State of Wyoming (Figure 1). 

 

The groundwater investigation endeavored to identify aquifers that could potentially yield from approximately 500 to 

1,000 gallons per minute (gpm) to a constructed well.  The Study included searching for any high-yielding aquifers that 

are currently little used in the North Platte River Basin or adjacent areas.  The Study researched and evaluated 

groundwater resources, which would likely be determined as "non-hydrologically connected" to waters of the North 

Plate River. 

 

BACKGROUND AND PURPOSE OF PROJECT 
In November 2001, the U.S. Supreme Court adopted a joint settlement between the states of Wyoming and Nebraska 

over the waters of the North Platte River Basin.  The Joint Settlement Agreement was framed in terms of a 

modification to the 1945 Decree, or the “Modified Decree.”  The Modified Decree places new restrictions on irrigation 

diversions from groundwater wells, tributaries, and drains with a priority date after 1945, in an area downstream from 

the Whalen Diversion Dam, near Fort Laramie, Wyoming.  At Wyoming’s discretion, depletions associated with these 

post-1945 diversions may be replaced from other sources of supply, rather than regulating the use of the river water.    

 

On July 1, 1997, the states of Wyoming, Colorado, and Nebraska, and the U.S. Department of the Interior signed a 

Cooperative Agreement to address several issues under the Endangered Species Act (ESA) affecting the current use 

and future development of water resources within the Platte River Basin.   

 

The purpose of the North Platte River Groundwater Assessment Study was to identify the feasibility and cost for 

developing new groundwater supply sources that may be used to provide augmentation water to offset depletions in the 

North Platte River Basin within Wyoming. 
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DESCRIPTION OF STUDY AREA 
The study area is shown on Figure 1 and includes upstream portions of the North Platte River drainage basin and 

adjacent areas within Wyoming.  The primary tributary streams to the North Platte River include the Laramie River, 

Medicine Bow River, and the Sweetwater River (Figure 1).   

 

GROUNDWATER ASSESSMENT METHODS 

This project report summarizes the investigation process and the findings of the groundwater assessment study.  Factors 

investigated during the course of this study include depths, yields, and locations of proposed water supply wells.  Water 

quality and “hydrologic connection” were also evaluated during the study.  

 

Two supply scenarios (5,500 and 10,000 acre-feet per year) were considered to deliver augmentation water to the reach 

of the North Platte River located in Wyoming below the Whalen Diversion Dam.   

 

PROJECT SCOPE AND TASK DESCRIPTIONS 

From August 2002 to March 2004, the North Platte River - Groundwater Assessment Project included the following 

defined tasks: 

Task 1 - Scoping Meeting 

Task 2 - Preliminary Geologic Investigations 

Task 3 - Initial Screening Workshop 

Task 4 - Alternative Screening 

Task 5 - Reconnaissance Level Designs/Comparative Cost Analyses 

Task 6 - Presentation of Results 

Task 7 - Design of Groundwater Exploration Programs 

Task 8 - Final Report 

 

The results of Tasks 1 through 6 are described in this report.  The findings of Task 7, Design of Groundwater 

Exploration Programs, are presented in a separate report. 
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TASK 1 - SCOPING MEETING 
The Scoping Meeting for the North Platte River Groundwater Assessment Project was held on August 28, 2002, in 

Cheyenne, Wyoming.  The purpose of the meeting was to develop a mutual understanding of the objectives, intent, and 

scope of the work and to promote communication and coordination between the WWDC, the Wyoming State 

Engineer's Office (WSEO), the Wyoming Attorney General's Office (WAGO), the project consulting team, and others 

who could be potentially affected by the study.  

 

Various personnel of the WWDC, WSEO, WAGO, Trihydro Corporation (Trihydro), and Lidstone and Associates 

(Lidstone) met and discussed the groundwater assessment project.  Discussions included the groundwater resources of 

the North Platte River Basin and adjacent areas that may be considered to meet the needs of the Study.  The project 

commenced with this scoping meeting and progressed immediately into Task 2, Preliminary Geologic Investigations. 

 

TASK 2 - PRELIMINARY GEOLOGIC INVESTIGATIONS 
Task 2, Preliminary Geologic Investigations, included the identification and evaluation of groundwater resources 

within the North Platte River drainage basin and adjacent areas in Wyoming, which are considered to be "non-

hydrologically connected" to the North Platte River and associated tributaries. These identified groundwater resources 

could potentially be developed to supply potable water for municipal and community water systems, water for 

irrigation, water for industrial users, and for augmentation water to the North Platte River under the terms of the 

Modified Decree.  The final phase of this Task 2 investigation included siting potential well fields for identified 

groundwater prospects for screening purposes.   

 

Available geologic and hydrogeologic data for the project study area were compiled, reviewed, and evaluated to 

identify "non-hydrologically connected" groundwater development prospects to use for augmentation water. From this 

review of various data sources, both published and unpublished, a total of 73 groundwater prospects were identified.  

Specific Task 2 activities included the following: 

 Investigating the geology and hydrogeology of the project study area 

 Identifying regional aquifer systems in the project study area 

 Investigating the groundwater resources within the project area, including both major and minor aquifers within 

each identified aquifer system 
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 Evaluating and assessing these aquifers and their areal distribution for identification of potential groundwater 

prospects 

 

REGIONAL GEOLOGIC SETTING 

The existing mountain ranges and basin areas of Wyoming are the result of the geologic history of the project area and 

primarily formed during the Laramide mountain-forming event or orogeny, which occurred from Late Cretaceous 

through Early Tertiary time.  Lithologic units exposed in the project area range in age from Precambrian to Quaternary.  

The large-scale regional structures in the project area include smaller-scale geologic structures, which are important for 

identifying groundwater prospects. 

 

HYDROGEOLOGIC SETTING AND GROUNDWATER RESOURCES 

Groundwater is present in both unconsolidated deposits and consolidated bedrock units within the study area.  

Identified groundwater resources capable of supplying potentially larger yields to wells, with adequate water quality, 

were targeted during this investigation.  Hydrogeologic investigation efforts during this project considered the aquifer 

type, vertical and lateral extent, structural orientation, anticipated water quality, recharge areas and mechanisms, 

compartmentalization, and type of groundwater flows (intergranular or fractured flow) through the aquifers.   

 

HYDROLOGICALLY CONNECTED GROUNDWATER 

Groundwater resources of the Quaternary alluvial deposits were assumed to be "hydrologically connected groundwater" 

with the North Platte River and its tributary streams (Laramie, Medicine Bow, and Sweetwater Rivers).  Some areas 

may not fall under the Modified Decree definition of "hydrologically connected," but a site-specific investigation 

would be needed to determine the level of hydrologic connection.   

 

LONG-TERM SUSTAINABLE AQUIFER YIELD 

The concept of "long-term sustainable yield" is critical to the development of groundwater resources to provide 

augmentation water to the North Platte River.  To provide a long-term yield, there needs to be a balance between the 

annual recharge (rate of recharge) to the aquifer system versus annual withdrawals (rate of use) from the aquifer 

system.  Groundwater prospects with the greatest areal extent, saturated thickness, and recharge area were considered 

for this project. 
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IDENTIFIED GROUNDWATER PROSPECTS 

Based on the results of the preliminary geologic investigations, a total of 73 groundwater prospect areas were identified 

under Task 2 of the project.  A location map of the identified prospects is shown on Figure 2.  The groundwater 

prospects identified under Task 2 were advanced into Task 3. 

 

TASK 3 - INITIAL SCREENING WORKSHOP 
The objective of Task 3 was to use the findings and recommendations from the Task 2 investigation as a basis for 

identifying potential groundwater resources to be advanced for further study.  On December 16, 2002, the Task 3, 

Initial Screening Workshop, was held in Cheyenne with representatives of WWDC, WAGO, WSEO, Trihydro, and 

Lidstone in attendance.  During the workshop meeting, the results of the Task 2 investigation, information on the 73 

identified groundwater prospects, and examples of identified prospects in the project area, were presented.  The 

workshop also served to introduce the actual screening process for potential groundwater prospects.     

 

RESULTS OF INITIAL SCREENING WORKSHOP 

The results of the initial screening workshop showed that further development of the screening criteria would be 

required.  From December 2002 to February 2003, the initial screening criterial were further refined and developed.  

The modified criteria were then applied to screen the 73 identified groundwater prospects before the Task 4 meeting on 

February 25, 2003. 

 

RANKING CRITERIA 

The Task 3 ranking criteria were divided into three major categories, with some degree of overlap within the listed 

criteria.  The individual ranking criteria are listed below and grouped into three categories: engineering, geologic, and 

miscellaneous.  The ranking criteria presented during the Initial Screening Workshop included: 

 Probability that the groundwater produced from each prospect will be classified as "non-hydrologically connected"  

 The horizontal distance of the prospect site from the North Platte River or one of its tributary streams 

 The distance from the point of delivery to the North Platte River or the Laramie River and the distance to the 

Whalen Diversion Dam to state line reach of the North Platte River  
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 An evaluation of whether the prospect can be operated to meet the demands of augmentation water without being 

stored or re-regulated in Glendo Reservoir 

 The potential involvement of the Federal government in development of the prospects  

 A reconnaissance-level survey of the water-quality characteristics of the potential water supply  

 

The criteria generally included qualitative numerical rankings from "1" through "5," with "1" being the "best" and "5" 

being the "worst."   Each screening criterion was also assigned a relative importance factor ("1" through "5") for the 

ranking criteria used to help evaluate which factors were most important during the screening process. 

 

TASK 4 - ALTERNATIVE SCREENING 
On February 25, 2003, the Task 4, Alternative Screening Meeting, was conducted in Cheyenne with representatives of 

WWDC, WAGO, WSEO, Trihydro, and Lidstone in attendance.  A technical memorandum was prepared and presented 

at the Task 4 alternative screening meeting.  The Task 4 technical memorandum, dated February 25, 2003, presented 

the results of the initial screening workshop meeting, a listing and discussion of the developed screening criteria, and an 

evaluation of each groundwater resource prospect using these criteria.   

 

INITIAL ALTERNATIVE SCREENING MEETING 

Using the weighted ranking system developed under Task 3, a qualitative score was calculated for each of the 73 

groundwater prospects.  In addition to the engineering, geologic, and miscellaneous ranking criteria, cost ranking 

criteria were developed to help evaluate each prospect from an economic perspective.  The rankings were generated 

following the screening process established at the December 16, 2002, workshop meeting and were later modified 

based on discussion during the February 25, 2003, screening meeting.  The top 28 ranked groundwater prospects were 

identified in the February 25, 2003 memorandum. 

 

From the list of screened prospects, it became apparent that some prospects located in relatively close proximity to each 

other could be combined into one prospect for screening and for potential development purposes.  Also, during the 

February 25, 2003 meeting, the alternative screening criteria were further refined in association with recommendations 

of the top ten groundwater prospects. 
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SECOND ALTERNATIVE SCREENING WORKSHOP 

Following further discussion and development of the screening criteria, a second Task 4 Alternative Screening 

Workshop was held in Cheyenne, Wyoming, on April 4, 2003.  In a memo dated April 4, 2003, the initial list of the top 

ten prospects was identified.   

 

The April 4, 2003, technical memorandum presented the results of the screening of the identified groundwater 

prospects throughout the North Platte River Basin and adjacent areas.  The memorandum included a tabulation of 

rankings and scores for the groundwater development prospects and a map showing the locations of each prospect.   

 

RESULTS OF ALTERNATIVE SCREENING 

From February to May 2003, the WWDC evaluated, and selected the top ten groundwater prospects from the original 

73 prospects developed under Task 2 activities.  The WWDC also decided to combine some of the groundwater 

prospects located in proximity to each other and in a similar hydrogeologic setting into one prospect under Task 4.  

Concerns for adversely impacting existing water rights were also considered.   

 

On May 5, 2003, based on the results of the screening process conducted under Tasks 3 and 4 from December 2002 to 

May 2003, the WWDC selected and approved the list of top ten prospects for advancement under Task 5.  The 

prospects selected are listed in Table 1.  The ten prospects were advanced into the Task 5, reconnaissance-level designs 

and comparative cost analyses. 

 

Table 1.  Top Ten Groundwater Prospects 

North Platte River Groundwater Assessment, Southeastern Wyoming

Top Ten Prospect Number Prospect Ranking Prospect Number 

1 Split Rock 1 

2 Lone Tree 3 

3 Soda Lakes #1 4a 

4 Soda Lakes #6 4f 

5 Hartville 8 

6 La Prele 10 

7 Wagon Hound 12 

8 Farthing 14 

9 Shirley Mountains 17 

10 Red Creek 19/20 
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TASK 5 - RECONNAISSANCE LEVEL DESIGNS AND COMPARATIVE COST ANALYSES 
Following approval of the final list of the top ten groundwater prospects by the WWDC in May 2003, the prospects 

were advanced into Task 5.  The objective of Task 5 was to prepare reconnaissance-level conceptual designs, cost 

estimates, and comparative cost analyses for the ten prospects.  The reconnaissance-level designs were based on the 

preliminary geologic investigations and other pertinent information collected and developed during Tasks 2, 3, and 4.  

From the designs, comparative cost estimates for each groundwater prospect were prepared.  The cost estimates 

included preparation of final plans and specifications, permitting, project components and construction, legal expenses, 

construction engineering, and acquiring access and rights-of-way.   

 

OUTLINE FOR EACH GROUNDWATER PROSPECT 

Each of the top ten prospects was investigated and evaluated on a reconnaissance level to help determine favorable and 

unfavorable development characteristics.  Each prospect was investigated in greater depth than under previous tasks, 

both from hydrogeological and engineering perspectives.  The outline for the investigation of each prospect is listed 

below: 

 Description of alternative 

 Access, land ownership, and rights-of-way 

 Threatened and endangered species and cultural resources 

 Local hydrogeology, interference/recharge/water balance estimate 

 Groundwater exploration and development program 

 Proposed infrastructure for resource development 

 Conveyance losses and surface water storage 

 Present worth analysis 

 Permits 

 Conclusions, recommendations, advantages, and disadvantages 
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TASK 6 - PRESENTATION OF RESULTS 
A project meeting to present the results of Task 5 was held in Cheyenne, on July 18, 2003.  The purpose of the meeting 

was to present the findings and results from Task 5 for the top ten prospects.  Based on further evaluation during the 

workshop, the prospects were discussed and preferentially ranked for further evaluation.  The fundamental issues of 

each groundwater prospect, based on geology and engineering considerations, were discussed.  The cost of developing 

each groundwater prospect was also presented and considered during this workshop. 

 

RECONNAISSANCE-LEVEL DESIGNS/COMPARATIVE COST ANALYSES 

During the meeting on July 18, 2003, Trihydro and Lidstone presented preliminary results from Task 5 activities.  As a 

follow up to the meeting, the groundwater prospects were further reviewed and evaluated regarding recharge and 

aquifer storage for each prospect.  The reconnaissance-level designs were developed based on the preliminary geologic 

and other pertinent information compiled during the previous phases of the study.  The qualitative ranking spreadsheet, 

which was developed during an earlier phase of this investigation, was refined in conjunction with reconnaissance 

design work.  

 

SUSTAINABILITY 

During work to refine the design of the prospects, the qualitative ratings for the geologic ranking criteria regarding the 

sustainability of the groundwater resource and aquifer storage came into question.  Although the ratings for several of 

the prospects under these criteria were satifactory, the question still remained as to the volume of water that could be 

produced on an ongoing basis, and to what extent mining of the aquifer would likely occur.  Thus, additional work was 

undertaken to quantify these criteria at a reconnaissance level. 

 

COMPARATIVE COST ANALYSES 

Reconnaissance-level cost estimates for each of the ten prospects were prepared for comparison.  The cost analyses for 

project components include preliminary costs for groundwater resource exploration programs, legal expenses, acquiring 

access and rights-of-way, permitting, final plans and specifications, construction costs, operation and maintenance 

costs, and replacement costs.   

 

RECOMMENDATIONS AND SUMMARY OF RESULTS 

A technical memorandum dated October 20, 2003, was prepared and submitted to the WWDC to finalize Task 6 prior 

to starting Task 7.  The technical memorandum provided a summary of the top three prospects recommended for 
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advancement to Task 7, Design of Groundwater Exploration Programs.  Based on the progress of the Study through 

December 2003, the Trihydro/Lidstone project team recommended only two groundwater prospects, Split Rock and 

Shirley Mountains, be advanced into Task 7.   

 

SUMMARY AND DISCUSSION 

By evaluating the groundwater prospects with an emphasis on sustainability and cost, the top three most favorable 

prospects are Split Rock, Hartville, and Shirley Mountains, in order of rating preference.  The Red Creek prospect is 

considered the fourth-ranked groundwater prospect. 

 

Development of multiple groundwater prospects was recommended.  "Mining" of the groundwater resources would 

likely occur in conjunction with long-term production at the levels proposed in this study.  The long-term drought 

conditions of recent years further suggest the need for redundancy in source capacity.   

 

Based on the estimated yields and conveyance losses, the top three prospects are believed capable of delivering in 

excess of 10,000 acre-feet per year to the Whalen reach of the river.  To satisfy the larger delivery goal of 10,000 acre-

feet per year, all three prospects may need to be constructed.  The estimated total capital cost to develop the top three 

prospects is approximately $15 million to $20 million.   

 

Site inspections of the top three prospects were conducted on November 13 and 14, 2003, to confirm reported 

hydrogeologic conditions pertinent for groundwater development.  During the field inspection, the Hartville prospect 

appeared to have a questionable potential for long-term sustainability due to a decreased water-saturated thickness of 

the aquifer.  Based on the results of the field investigations and further evaluation of the site hydrogeologic 

characteristics, the Hartville prospect was not recommended for development of a groundwater exploration program 

under Task 7. 

 

Alternatively, the top two prospects, Split Rock and Shirley Mountains, are estimated to be capable of yielding in 

excess of 8,000 acre-feet annually to the Whalen reach of the river.  Estimated capital costs to develop these two 

prospects totals approximately $10 million to $15 million.  

 

The Task 7 groundwater exploration programs for the Split Rock and Shirley Mountains prospects are presented as a 

separate Task 7 project report, outlining drilling and testing methods, monitoring and test production well construction 

details, for each prospect. 
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