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A. Summary 

Lodgepole ASR 
WWDC Level I Study 
Executive Summary 

This report presents the findings of a Wyoming Water Development Commission 
funded Level I Study into the potential and feasibility of aquifer storage and retrieval 
technologies in the Lodgepole Creek Basin in eastern Laramie County, Wyoming. 
Currently (2000 data), approximately 38,000 acres are irrigated with groundwater in 
Laramie County, approximately 19,250 acres are irrigated in the Lodgepole Creek 
basin with groundwater, and approximately 11,340 acres are currently irrigated with 
groundwater in the "Egbert-Pine Bluffs" area. 

Current (2000) groundwater pumpage in the Lodgepole Creek Basin is estimated to 
average approximately 30,500 acre-feet per year. Groundwater pumpage is projected 
to grow to 35,000 AF/year by 2030. The estimate of current and projected 
groundwater use is summarized in the following table. 

Table 1 Summary of Current and Projected 
Annual Groundwater Uses 

Type of Use 2000 Demand 2030 Demand 
AF/yr AF/yr 

Average Irrigation 25,000 25,000 
Municipal 530 785 (1) 

Industrial 100 150 
Domestic 4365 (2) 7880 (3) 

TOTAL 30,500 35,000 

1. Assumes annual growth rate of 1.5% for Pine Bluffs and 1% for Bums. 
2. 50% of existing residences are within the LP Basin. Ave. use is 1 AF/yr. 
3. Assumes increase in rural residences is IO/olyr and 67% are within the 

Lodgepole Basin. 

In 2000, high irrigation pumpage appears to have caused significant lowering of the 
water table. Data from High West Energy indicates that approximately 26,537,000 
kilowatt-hours of electricity were used for irrigation pumpage during 2000. This 
compares to an average of 17,132,000 kilowatt-hours that were used annually for 
irrigation pumpage between 1986 and 2000. 

Recharge to the groundwater aquifer beneath the Lodgepole Creek basin is estimated 
to average 53,000 acre-feet per year. Water level changes measured by the USGS 
and Wyoming State Engineer's Office in groundwater monitoring wells located near 

ES-l 



the project area for the period 1980 through 1999 are summarized in the following 
table. 

Table 2 Water level Changes in 
Nearby Monitoring Wells 

Well NamelWell Number Water Level Changes 1980-1999 

Elmer Glantz 13 -060-05ccbO 1 + 2.63' 
C.C. Gross 14-060-05-bcbO 1 - 1.5' 

Laramie County #2 14-061-18dddOl .. 1.5' 
Laramie County #3 14-063-15aaaO 1 - 4.65 ' 
Laramie County #4 15-062-20aaaO 1 +0.5' 
Nebraska Mon. Well 14-059-11ddOl -4.25' 

Conceptual level designs and cost estimates for water supply six options or 
alternatives were developed. Each alternative could provide approximately 2000 to 
5000 acre-feet per year of additional water to the Lodgepole Basin. The locations of 
the proposed water sources and pipelines are shown in Figure ES-l. Total project 
capital costs and annual loan repayment costs for each water system alternative are 
presented in Table 3. 

Table 3 Summary of Total Project Capital Costs and 
Annual Loan Repayment Costs 

Water Supply Alternative Total Project Cost (I) Annual Loan Payment 
(Annual delivery in AF) Cost per AF /yr (2) 

Chivington Well Field & $9,880,000 $102.50 
Pipeline.(3500 AF/yr) 
Durham Wen Field & $7,193,350 $74.66 
Pipeline (3500 AF /yr) 
Dry Creek WWTP to $8,365,300 $227.00 (3) 

Muddy Creek pipeline 
(3500 AF/yr) 

Pole Creek Reservoir & $10,866,000 $197.50 
Pipelines (2000 AF/yr) 

Cheyenne Stage IT Water $10,865,000 $139.00 
(3000 AF/yr until 2008) 

Casper Aquifer $20,730,000 $250.00 
(3500 AF/YI) 

1. Total Project Costs include initial capital costs and present worth costs of any equipment that 
is likely to need replacement within 30 years. 

2. Annual Loan repayment includes 50/50 grant-loan mix and 6% loan for 30 years. 
3. Costs include $140/AF/yr cost to buy effluent from the BoPU. 
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The follow table presents conceptual level estimates of total annual costs for the 
various supply options, including annual loan repayment costs, pumping costs, and 
operation and maintenance costs. 

Table 4 
Summary of Cost Estimates for Water Supply Alternatives 

Water Supply Annual Loan Pumping Costs Operation & Total Annual 
Alternative Payment 

Annual Costs 
Maintenance Costs per 

Annual Costs Costs (4) Acre-foot (5) 

per Acre-foot per Acre-foot 

. (1) 

Chivington $ 102.50 $ 42.00 $ 17.20 $161.70 
Well Field 

Durham Well $ 74.66 $ 33.20 $ 17.20 $125.06 
Field 

Dry Creek $ 227.00 (2) $ 16.60 $ 17.20 $260.80 
WWTP 

Pole Creek $ 197.50 0 $ 17.20 $214.70 
Reservoir 
Cheyenne $ 139.00 $ 10.90 $17.20 $167.10 
Stage II 

Casper Aquifer $ 250.00 $ 40.00 (3) $ 17.20 $ 307.20 

1. Annual loan repayment costs with 50/50 Grant loan and 6% loan for 30 years. 
2. Costs include $140/AFIyr cost to buy effluent from the BoPU. 
3. Costs assume $30.00/AFIyr pumping cost from the well field plus cost from Roundtop. 
4. Operation and maintenance costs assume $60,OOOlyear for operator, including salary and 

mileage. $60,000/3500 = $17.20. 

5. Total costs include loan repayment costs, pumping costs, O&M costs. 

There is potential to generate hydropower using the excess energy or head available 
at the end of some of the pipelines. Detailed evaluation of the hydropower potential 
and economics of power generation are beyond the scope of this project. However, 
any future studies into ASR or other supplemental water supplies should include 
review of the hydropower issues. 

The ASR project will require permits from the Wyoming State Engineer's Office and 
Wyoming Department of Environmental Quality. One of the biggest SEO permitting 
issues to be addressed are the well permits required for the proposed Chivington and 
Durham well fields. These wells would be located in the Laramie County Control 
area and, at a minimum, detailed evaluations of the impacts of the proposed wells on 
existing water users will be required. Public hearings and presentations before the 
Laramie County Advisory Board will be required. Surface water permits, including 
permits for the spreading basins, pipelines, and diversions from any surface water 
source, such as the Pole Creek Reservoir and/or the Dry Creek Wastewater Treatment 
plant will be required. Wyoming DEQ permits for underground injection will be 
required. In addition, the DEQ will require that the recharge project does not impact 
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the quality of the water in the aquifer or the use of the aquifer. Finally, modifications 
to Cheyenne BoPU water rights and water use agreements will be necessary 

404 permits from the US Army Corps of Engineers will likely be required for any 
spreading basins or recharge pits located in the channels of streams and/or near 
wetlands. The 404 permit will trigger Section 7 consultation with the US Fish and 
Wildlife Service concerning threatened and endangered species at the immediate 
project area and impacts caused by the project on habitat further downstream on the 
Platte River. 

B. Conclusions 

An aquifer storage and retrieval project in the Lodgepole Creek basin would be 
technically feasible if the following conditions are met: 

1. Sufficient and economical water sources for storage must be available. 
2. The geology and groundwater conditions must be favorable to get the water 

from the surface into the aquifer. 
3. The quality of the water to be placed into the aquifer must be compatible with 

the existing groundwater and with existing uses of the groundwater. 

Unfortunately, in the Lodgepole Creek basin not all of these conditions are met. 
Sources of water for recharge are not readily available and the costs of developing 
water sources and transmitting the water to the recharge sites are higher than the 
groundwater users have indicated that they are willing to pay. The Quaternary 
materials and alluvium appear to provide a medium for recharge into the White River 
Formation, which is the pnncipal aquifer in the project area. However, care must be 
taken when locating the recharge sites to assure that the imported water will recharge 
the aquifer. If the recharge sites are located where Lodgepole Creek, Muddy Creek 
andlor Chivington Draw are gaining streams (i.e., at locations where water tends to 
move from the aquifer to the stream), than the recharge water may not readily move 
from the alluvium in the stream channels near the recharge sites into the surrounding 
aquifer. If the sources of the recharge water are the Chivington and Durham well 
fields, it is likely that the quality of the water will be compatible with the water in the 
aquifer. However, if the source of water is from the Dry Creek Wastewater 
Treatment plant, than some treatment either at the plant or at the recharge site is likely 
to be required. 

In addition to the technical issues, permitting and water administration issues must be 
addressed for the ASR project to be successful. The permitting issues are 
summarized in the previous section. We believe that the technical issues associated 
with permitting· an ASR project can be addressed; however, the limitations and 
mitigation efforts required by the permits undoubtedly will add to the costs of the 
project and may reduce the amount of water available for recharge. 
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Water administration for an ASR project will chart new ground. Regulation of 
groundwater appropriations (wells) does not currently occur in eastern Laramie 
County. In order to effectively administer any of the water that is supplied to the 
aquifer through the ASR project, groundwater administration will be necessary. 
Additional monitoring wells, stream flow gages, water meters on wells, and other 
water measuring devices likely will be necessary. Also, a groundwater commissioner 
may be required. Water administration costs have not been included in the cost 
estimates presented previously. It is unclear if these costs would be borne by the 
State Engineer's Office, the WWDC through a grant, or by the water users. 

Finally, a water district or irrigation district must be formed before the ASR project 
can be implemented. Identification of potential beneficiaries and quantification of the 
benefits of the project must be identified before any recharge facilities, water 
supplies, or transmission pipelines are constructed. . 

It appears that an ASR project is not economically feasible at this time, primarily due 
to the costs of the water supply and transmission systems. Technically, the project 
appears to be feasible; however, additional studies of the following issues are 
required: 

• Data is needed concerning the efficiency of the recharge system, i.e. How 
much of the water that is supplied to the recharge sites actually reaches the 
aquifer? 

• Data concerning the response of the aquifer to the recharge is necessary. Does 
the aquifer respond quickly to the recharge, so that the water is available to 
wells quickly (i.e. during the same irrigation season)? Also, how fast does 
any recharge water move out of the aquifer and downgradient into Nebraska. 

• A water quality assessment should be made to assure that the recharge water 
does not result in degradation of the aquifer or precipitation of minerals that 
clog the openings in wells or in the formation. 

C. Recommendations 

If the WWDC and water users decide to pursue an aquifer storage and retrieval 
project, than the project should be undertaken in stages or phases. The initial phase 
of the project would be a data collection phase, which could include collection of data 
on stream flows, water quality and additional groundwater monitoring,. A pilot study 
type ASR project could also be implemented. This work could be done during a 
Level II WWDC project. 

If the data collection phase indicates that the project is feasible, then construction of 
recharge facilities could be undertaken in two general stages. Stage 1 would include 
construction of low relief dams or engineering spreading basins as described in 
Chapter VI of this report. Stage 2 recharge facilities would include construction of 
additional transmission and distribution pipelines and localized recharge facilities. 
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Recharge pits and direct well injection sites are examples of the facilities that could 
be constructed in Stage 2. 

Since an ASR project does not appear to be economically feasible, at this time, eff'orts 
should be made to improve irrigation efficiencies and implement other water 
conservation measures. Also, additional groundwater monitoring and monitoring of 
irrigation pumpage could help to predict significant aquifer overdrafts or withdrawals, 
similar to those that appeared to occur in 2000. 

Water levels in the Town of Pine Bluff's wells seem to be declining. It appears that a 
project that specifically studied the Pine Bluffs wells and water supply needs is 
warranted. 
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Proposed Water Sources and Pipelines, 
Lodgepole ASR - Level I Study 

Figure eS-1 I 
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