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INTRODUCTION 

In 1991 the Wyoming Water Development Commission (WWDC) completed a Level I 

Investigation of water management and development opportunities in the Upper Laramie River 

Basin (States West Water Resources Corporation, 1991). That study recommended further 

investigation of several opportunities for improving the water utilization within the basin. 

Following this recommendation, the 1992 Wyoming Legislature authorized the WWDC 

to conduct a Level n "Upper Laramie River Storage Project Study". The WWDC selected 

Western Water Consultants, Inc. (WWC) to undertake the Level n investigation. The purposes 

of this study are to analyze water development and water management options for the Upper 

Laramie River Basin including assessment of water storage alternatives for the City of Laramie, 

the Pioneer Canal-Lake Hattie Irrigation District, and the Wheatland Irrigation District. In 

addition to water storage alternatives, water rights issues, water storage and delivery policies, 

and infrastructure requirements are examined. 

Specific objectives of the investigation include: 

o Develop a detailed computer model of surface water hydrology and water rights 
of the Upper Laramie drainage to analyze water transfer and storage alternatives 
and assess potentials for improved water management in the basin; 

o Assess the best procedures whereby the City of Laramie can make maximum use 
of its surface water rights, including potentials for reservoir storage alternatives; 

o Investigate the feasibility of constructing a reservoir on the Laramie River below 
the existing Wheatland Reservoir No. 2 at the Dodge site based on the suitability 
of the site, estimated construction costs, and the degree to which evaporation 
would be reduced if this reservoir were constructed. 

Rtalort Contents 

For this investigation three separate reports were to be prepared corresponding to the 

major tasks set forth in the Contract. The following two reports were completed in February 

1993: 

o Task A - Report described the water resource modeling procedures and results. 
The report was titled "Report on Upper Laramie River Storage Projects - Level 
II Volume I Streamflow Modeling, February 1, 1993". 
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o Task C - Report described the studies conducted to test the feasibility of 
constructing a reservoir at the Dodge site. The report was titled "Report on 
Upper Laramie River Storage Projects -Level II Volume IT Dodge Dam and 
Reservoir, February 1, 1993". 

Western Water Consultants, Inc. (WWC), and its subconsultants Woodward-Clyde 

Consultants (WCC) and Watts and Associates, Inc. CN AI) present herein the results of the 

Level n study relating to the findings of the Task B investigation, Reservoir Storage for the 

City of Laramie. 

Back&round 

The City of Laramie obtains water from two general sources; the Laramie River and the 

Casper Aquifer. The conjunctive use of these two sources has allowed the City great flexibility 

in meeting its water demands. As the limits of the existing system are being reached, it is 

useful to examine how future water demands can be met with the water sources and water rights 

available to the City. An option to help meet future demands, which is discussed herein, may 

be the storage of surface water from the Laramie River. The City has municipal water rights 

from the Laramie River and also owns irrigation rights from the Laramie River that will be 

converted to municipal use at some later date by petition to the Wyoming Board of Control. 

The purpose of this study is to determine if storage of Laramie River water is necessary to help 

the City meet its future demand and if so, how much and where. The need for storage of water 

for the City has been discussed in previous reports, and these studies are summarized below. 

Previous Studies 

In 1983, Banner Associates, Inc. prepared a ·Water Master Plan, City of Laramie, 

Wyoming.· That report estimated that if the city were to store through the irrigation season 

the transferrable water from the Monolith Ranch water right (roughly estimated at one-half the 

entire diversion right) they would need approximately 3,000 acre-feet of storage capacity. 

Banner chose to recommend reservoir capacities of double that volume (6,000 AF) to allow for 

carry over. Several reservoir sites which could provide that amount of storage were 

investigated. None of the reservoir sites was recommended as an option to meet the City's 

water needs due to high cost. 
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In 1991, the Wyoming Water Development Commission contracted with States West 

Water Resources Corporation to conduct a Level I water planning study for the Upper Laramie 

River Basin. The results of that study were presented in "Upper Laramie River Basin Planning 

Study, Level I Investigation." Part of the study addressed the water storage needs of the City 

of Laramie. Two thousand acre-feet was estimated to be the maximum amount of the storage 

needed by the City to regulate the Monolith Ranch direct flow rights and to meet demands when 

water is not physically available in the river. Several reservoir sites were presented, most of 

which were the same as those in the previous Banner study. 

The amount of water the City needs to store in order to meet its municipal requirements 

for the next 50 years, is examined more closely in this report. Also the most economical means 

of providing that storage is investigated, along with alternatives to storage. 
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WATER SUPPLY SOURCFS 

The water supply used to meet municipal (which includes commercial, domestic, and 

industrial) water demands of the City of Laramie are supplied from two basic sources: the 

Laramie River and the Casper Aquifer. Figure 2-1 shows the location of surface and ground

water supply features discussed in this section. Laramie River water is diverted during the 

irrigation season (April-October) via the Pioneer Canal and is temporarily stored in Sodergreen 

Reservoir before treatment at the City's water treatment plant located approximately 20 miles 

southwest of town. The City utilizes the Pioneer Canal and Sodergreen Reservoir through an 

arrangement with the Pioneer Canal - Lake Hattie Irrigation District which owns and operates 

the canal and reservoir. Treated river water is piped to town by gravity in two water 

transmission lines. The City obtains ground water from the Casper Aquifer at the Turner and 

Pope well fields by pumping and Soldier Springs by artesian flow. Table 2-1 summarizes the 

production capabilities of each water source and shows the peak design capacities at which they 

can produce water for the City. The Water Master Plan for the City of Laramie (Banner, 1983) 

presents an historical overview of the development of these water supply sources. 
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Table 1 City of Laramie Water Supply System Production Capabilities 
Upper Laramie River Storage Project Study, Level n 

Peak Dally 
Independent 
Production 
Limit (mgd) 

Treatment Plant 6.8 

Turner Well No. 1 3.2 -I 

Turner Well No. 2 2.0 -I 

Pope Well No.1 0.7 -I 
1 

Pope Well No. 2 0.8 1 

Pope Well No. 3 1.2 1 
1 

Pope Well No. 4 2.5 -I 

Soldier Springs .L.n.. 
Total 

Notes: 
(1) When both Turner Wells are operating, the production limit is 3.8 mgd 
(2) When Pope No.3 and No.4 are on, the peak capacity is 3.4 mgd. 

Peak Dally 
Combined 
Production 
Limit (mgd) 

6.8 

3.8 (1) 

3.4 (2) 

~ 
15.6 

Pope No. 1 and No. 2 can not be run simultaneously with Pope No. 3 and No. 4 
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SUMMARY AND CONCLUSIONS 

As a result of the Phase II Investigations, some concepts for improving the surface water 

utilization for the City of Laramie are defined. This study is based upon two major 

assumptions: 1) there will be no enlargement of the ground-water utilization; and 2) the water 

treatment plant and pipeline to town can and will be upgraded to handle the suggested flow 

rates. 

The WWDC recently authorized a study of the potential to increase the supply of ground 

water. That investigation is underway. The potential of increasing the capacity of the water 

treatment plant and treated water pipelines needs to be studied before a final conclusion on the 

overall master water plan is made. 

The City will be faced with two types of problems in meeting the needs of its citizens. 

These are: 1) short term peak demands; and 2) seasonal average demands. As soon as the 

South Laramie area is connected to the City's system, there will be the possibility of a shortage 

in meeting the summer peak 7-day demand. The shortage will persist until the year 2010 but 

can be alleviated by an agreement with the Pioneer Canal - Lake Hattie Irrigation District to 

temporarily use up to 100 acre-feet of space in Sodergreen Reservoir (if the WTP and pipeline 

to town capacities are increased to 9.7 MGD). 

By the year 2010, a decision must be made as to which option for surface water 

development the City wishes to choose. Recognizing the limitations, set forth in the opening 

paragraphs of this section, four options are identified for meeting the projected water 

requirements of the City of Laramie over the next 50 years. These options are: lining the 

Pioneer Canal Enlargement; construct a pipeline from the river to Sodergreen Reservoir; 

construct a pipeline from the river directly to the water treatment plant; and enlarge Sodergreen 

Reservoir. Each of these options and some ramifications associated with them is discussed 

below. 

• The enlargement of Sodergreen Reservoir appears to be an expensive option. 
The cost of this option is $2.5 million and the benefits do not appear to warrant 
that cost. This project would allow the City of Laramie to use, with a great 
degree of security, storage in Sodergreen Reservoir to be used to meet peak 7-
day demands. However, to treat peak demands with surface waters would 
require a WTP as well as pipeline facilities to the town to be equally sized. The 
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development of additional ground-water sources or improvement in the rate at 
which current wells can be pumped may be a more efficient way to meet peak 
7-day demands. In addition, the amount of storage required is now available in 
the reservoir if it can be made available through an agreement with the Pioneer 
Canal - Lake Hattie Irrigation District. 

• The City could line the Pioneer Canal Enlargement from the river to Sodergreen 
Reservoir. Lining this portion of the canal would have the benefit of reducing 
the losses to the diverted water and thus increase the amount of water made 
available to the City. The current 30 percent loss represents about 4.3 cfs or 2.8 
mgd of water. The City might also request the Irrigation District to decrease the 
loss to 10 percent based on WWC measurements. This would make 2.9 cfs or 
1.9 mgd more water available. 

This lining option would also accrue benefits to the Pioneer Canal - Lake Hattie 
Irrigation District by saving the losses they now experience. The lining and 
attendant reshaping of the canal might also improve the chances of operating the 
canal during the winter. If the canal can be operated in the winter, the City 
could divert all winter and thus make more use of its water right. 

Temporary use of up to 100 acre-feet of space in Sodergreen Reservoir would 
also be necessary for this option to be viable. 

• The construction of a pipeline from the Laramie River to Sodergreen Reservoir 
is an option for the City. Routing the water through Sodergreen Reservoir offers 
benefits of providing settling for suspended sediments before the water is 
delivered to the WfP. It was determined that it would be most economical to 
construct a 24-inch pipeline initially and then a booster pump in the year 2018. 
This option does require approval of the Pioneer Canal - Lake Hattie Irrigation 
District to use some storage space in Sodergreen Reservoir. Future studies 
should examine the treatment process and consider the costs of additional 
chemicals, treatment facilities, etc. compared to the annual fee levied by the 
Irrigation District to determine if it is more cost effective to continue to use 
Sodergreen in this fashion or not. 

• The City would also have the option of constructing a pipeline from the river 
directly to the water treatment plant. This option would remove the concerns of 
working with the Irrigation District, but it has disadvantages as well. There 
would be no settling of sediment in Sodergreen Reservoir nor would there be 
short term regulation of water supply. Other benefits of this option are that 
future security and health requirements might preclude the use of the reservoir, 
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the water would be colder if it were transported in a pipeline which is more 
pleasing to consumers and can improve WfP operational problems. Also, while 
there would be no settlement of sediment in the reservoir, there would be fewer 
problems with bacteria and algae. 

Before a conclusion can be made, the City must determine the potential for 
expansion of its ground-water resources (study is now underway) and the costs 
of enlarging the treatment plant and the capacity of the pipeline conveying treated 
water to town. Also, the potential to operate the Pioneer Canal Enlargement 
during the winter needs to be determined. Finally, it would be most helpful if 
the Irrigation District and the City can agree on the short term summer use of 
Sodergreen Reservoir. 
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