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Section 1 Project Background 

 
The Star Valley area was settled based primarily on agriculture including the cattle, dairy, and 
sheep industries.  The region is relatively dry and cold, limiting the growing season and the type 
of crops raised.  Alfalfa, pasture hay, barley, and oats are the primary crops produced.  Located 
at the highest elevation in the valley, the Cottonwood Irrigation District began significant 
irrigation projects around the turn of the last century with the construction of ditches and the 
Cottonwood Lake Dam.   Irrigation has evolved from a ditch system to a pressurized irrigation 
system placed in operation between 1970 and 1974.   The District encompasses 6,020 acres of 
which approximately 5,185 acres are irrigated with Cottonwood Irrigation District water under 
336 separate accounts.   
 

 
Figure 1 - Location Map 

 
The District has experienced increasing demands on the Water Master for both administrative 
services and maintenance as the land is subdivided and the system ages.  As age and wear 
accelerate the need for projects, the District has undertaken this study to identify and prioritize 
these projects along with estimating the required rate adjustments. 
 
 

Section 2 Information and Literature Review 
 
The Cottonwood Irrigation District has sponsored previous studies with the Wyoming Water 
Development Commission associated with water storage.  These studies have been a source of 
some data for this report.  The studies include the following: 
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 Cottonwood Lake Enlargement Level II Study, Oct, 2006, Sunrise Engineering  
 Cottonwood Lake Enlargement Project 2009 Level II Study , Oct, 2009, Sunrise 

Engineering 
 Cottonwood Lake Level II Phase II, Final Report, Sep, 2013,  Sunrise Engineering 

 
The State Engineers Office (SEO) E-Permit System identified 76 water rights associated with the 
Cottonwood Irrigation District Pipeline.  The total flow associated with these rights is 61.62 cfs.  
This total is approximately equal to the standard rate of 0.77cfs per 70 acres for this system.   
 

 
Section 3 System Inventory and Assessment 
 
The local NRCS office in Afton provided copies of the original as-built construction drawings for 
the intake structure and each of the three phases of pipeline construction. 
 
Major distribution system components include the items outlined in Table 3.1.9. 
 

 
Table 3.1.9  Summary of System Inventory 

 

 
 

 
 
The intake diversion structure has undergone two major renovations since its original 
construction in 1971.   
 

Pipe Sizes
56,600

Medium Diameter Pipe 10" to 24" (ft) 98,100
19,500

Pipe Material
Welded Steel (ft) 50,700
Reinforced Concrete Pipe (ft) 4,700
Asbestos Cement-Transite (ft) 111,700
PVC (ft) 7,100

117
16
10
64
37
3

Summary of System Components

* Stations also contain air vacs and may include more than one PRV.

Small Diameter Pipe 4" to 8" (ft)

Large Diameter Pipe 27" to 42" (ft)

Valves
Mainline Air Release Valves
*Pressure Reducing Valve Stations
Pressure Relief Valves
Drain/Flush Valves
Mainline Shutoff Valves
Orifice Metering Stations
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In 1976 the first major modification to the intake structure occurred when the main channel was 
moved off of the intake trench box by the installation of four intake gates parallel to the relocated 
north bank.  In 1986 the District constructed an additional sluiceway ahead of the four gates 
installed in 1976.    Figure 3.2.c shows the 1986 changes.   

 
Figure 3.2c Modifications installed in 1986 

 
 

 
Figure 3.2d  General view from downstream side of structure 
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The intake structure has three main challenges: 
1)  River Bed Load 
2)  Floating Debris 
3)  Intake Screen Efficiency 

 
Section 4 Current Operation and Irrigation Efficiency Analysis 
 
The District begins diversion and system charging by early May.  Moving into June the system 
demands pick up to maximum levels as daylight peaks and crops enter their peak growing rates.  
Alfalfa and grass hay are usually cut in early July and individual irrigator demands vary as cutting 
and baling take place. Into July, the demands pick up and often “turns” are implemented as 
dictated by the source supply.  Turns mean irrigators shut down 1/3, 1/2 or 2/3 of their lines as 
instructed by the District.  The District diverts the maximum amount of available water and 
adjusts turns to match irrigation demands with available water.  Turns continue into September 
at which time demands diminish.  The District continues diversion operations until the end of 
October when the system is shut down, drained and winterized.   
 
The District has implemented a flow control nozzle program.  The established flow volume is 6 
gallons per minute per nozzle.  At 33 rainbirds per 40 acres, the flow volume equates to 
approximately 0.77 cfs per 70 acres.  The total District boundary area is 6,020 acres including 
roads and some hillsides that are not irrigated.  Deducting approximately 835 acres to account 
for roads, structures, and non-irrigated hillside, results in approximately 5,185 irrigated acres.  At 
the rate of 0.77 cfs per 70 acres, a supply of 57 cfs is required to satisfy the system.  Adding 5% 
to account for leakage, results in a total required supply of 59.9 cfs. 
 
The District contains a variety of loams, silts and gravelly soils.   The predominate soil types are 
identified as having a moderately high saturated hydraulic conductivity of  0.6  to 2.0 inches per 
hour.  The conductivity rate means the soils can percolate water downward at a faster rate than 
it can be applied by sprinkler, with little chance of ponding.  Each of the main soil types are 
considered well drained and ponding is of little risk.  
 
The majority soils in the District are identified by the USDA Soil Survey, Star Valley Wyoming-
Idaho as having generally low risk of corrosivity toward concrete.  The Robana and Redmanson 
are listed as being moderately corrosive to steel and the Paulson and Leavittville are listed as 
having high corrosivity toward steel.  
 
The District is allowed to divert all available water at the diversion.  To make this water go as far 
as possible, each operator is encouraged to maintain gaskets and valves to prevent leakage and 
leaks are repaired when located.  Most operators move pipe twice per day to avoid deep 
percolation past the root zone.   There is presently only one center pivot on the system.  
Additional center pivots would help application efficiency. 
 
During the summer of 2016, the Water Master conducted random testing using a portable clamp-
on flow meter to analyze actual water use.  The testing was conducted to help the District 
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understand water use and potential causes of overuse.   Table 4.4.1b, Summary of Field Flow 
Testing, shows that about 1/3 of acreage is using too many rain birds but the larger issue is 
leakage or rain birds with broken nozzles or worn nozzles.   
 

Table 4.4.1b Summary of Field Flow Testing 

 
 
Table 4.4.1c, extrapolates the data to the entire District with a modification factor.  The 
modification factor is a reduction in overall acreage being irrigated at any given time. The 
potential gain from correcting nozzle and leak deficiencies across the District amount to almost 
5,000 gpm or 11 cfs.  At this rate, during a week of irrigation, 152 acre feet of water are 
distributed in excess of the share of water allowed by acreage. 
 

Table 4.4.1c Flow Test Data Extrapolated to Entire District. 

 
 
The potential water savings from nozzle maintenance and sprinkler pipe leak repair is of 
particular importance during turns and will delay implementation of turns.  The 152 acre feet per 
week of potential savings exceeds the capacity of most water storage projects that could be 
implemented upstream of the District.  The Cottonwood Lake site for instance could yield about 
330 acre feet of potential storage. 
 
 
 

24
33%
58%
277

Water used by leakage or Improper Nozzle (gpm) 1492

50%

8.9
354

Number of 33 bird lines that could be served by excess 
water

Total Tested

Water used by excess birds (gpm)

Percent with more birds than allowed by acreage
Percent with more usage than allowed by acreage

Number of acres that could be served by excess water

Water used by excess birds or leakage as a percent of 
allowed water based on acreage

Summary of Field Flow Testing

4,760
Percent being irrigated at any given moment 50%

923
Water used by leakage or Improper Nozzle (gpm) 4,971

30
1,179

Extrapolation of Field Flow Testing to Entire District

Water used by excess birds (gpm)

Number of 33 bird lines that could be served by excess 
Number of acres that could be served by excess water

Total District Acreage
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Section 5 Hydropower Assessment 

 
The Cottonwood Irrigation District system contains several locations with hydropower potential.  
Numerous pressure reducing stations exist across the system and the system also has several 
points along the mainline that are in close proximity to water disposal locations.   
 
Table 5.2.2 summarizes the characteristics of each site in terms of physical parameters, hydraulic 
capacity, and generator size. 
  

Table 5.2.2 – Site Characteristics 

 
 
 
As shown on the generation characteristics, the months of September and October are non-
generation months and August has limited generation.   
 
Section 6 Rehabilitation and Management Plan 
 
As evidenced by the lines recently replaced by the District, there is a need for rehabilitation of 
some lines.  The District is proactive with regard to leak repair and pipe replacement but limited 
resources will probably result in the need for maintenance exceeding the ability to pay as the 
system ages.   
 
Prioritization of the improvements can be guided by several factors predictive of future failure: 
  

 Pipes and risers exhibiting corrosion 
 Pipes exhibiting abrasion 
 Areas with corrosive soils 
 Areas with aging steel pipe corrosion coatings 
 Rehabilitation of control valves 
 Predicted design life of pipe 

 
Other indirect factors that should guide prioritization is risk and consequence of failure. 
Interaction with other potential projects such as roads or land development may also determine 
project priorities.  This items include the following: 
 

 Number of downstream acres served by a given pipe 

Gross 
Head 
(feet)

Gross 
Head 

(Meters)

Peak 
Flow 
(cfs)

Peak Flow 
(cubic 

meters/sec)

Net Head in feet 
@Peak Flow 

During Irrigation 
Season (Summer)

Net Head in feet 
@Peak Flow Off 
Season (winter)

Probable Turbine 
Type

Generator 
Size (kW)

Average Annual 
Generation 

(kWh)
Site #1 108 32.9 24 0.679 71 104 Francis or Kaplan 220 811,903
Site #2 173 52.7 24 0.679 124 164 Francis or Kaplan 350 1,346,297
Site #3 257 78.3 24 0.679 129 245 Francis 520 1,805,040

Cottonwood Irrigation District - Hydropower Potential
Site Summary
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 Protection of property 
 System reliability 
 Maintenance Effort 
 Adverse consequences of failure 
 Hydro potential 
 Other projects 
 Projects to protect the pipe such as the exclusion of gravels 

   
 
One of the recently replaced pipelines was found to be entirely within areas of soils corrosive to 
steel.  Other repaired leaks are found on risers or pipe passing through short lengths of corrosive 
soils.  Based on past repairs, areas of soils corrosive to steel is considered a top factor in locating 
potential rehabilitation areas.   
 
The general configuration of the intake structure is satisfactory.  It does have some area for 
improvement related to the screen itself.  A screen improvement using wedge wire will allow the 
screen to be more self-cleaning and improve intake efficiency.   
 
In order to remove the fine sand, a self-cleaning, in-line pressure filter is recommended at a 
downstream location. 
 
Each part of the system must be considered in its role and compared with other components to 
determine where the effort of the District is best focused.  In order to evaluate and rate the 
projects, a scorecard was prepared and each component was rated against other components on 
numerous criteria.  The parts or areas of the system with the highest scores becomes the 
priorities for future planning purposes. 
 
Section 7 Conceptual Level Designs and Cost Estimates 
 
The existing system was analyzed using a network analysis program called H20Net.  This program 
models the pipe sizes, elevations, lengths, and water demands to calculate water velocities and 
residual pressures.  The purpose of the modeling is to confirm the adequacy of the original design 
and identify changes to the system that have occurred since original construction that may affect 
operations.   Based on the hydraulic analysis the system was designed correctly in terms of pipe 
sizes and location of various valves and drains.    
 
Numerous projects were reviewed with a detail cost estimate prepared in the main report.  The 
location of the project pipelines is shown on Figure 7.3 of the main report along with the 
proposed project phasing.   Table 8.2 summarizes the project costs and illustrates the magnitude 
of the challenge faced by the District and the need to phase project costs. 
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Section 8 Project Financing  
 
The District with its approximate 5,185 irrigated acres (336 users) currently assessed at 
$13.00/acre/year with a $60 minimum for small acreage.  These rates raise enough for 
operations, maintenance and debt service on their current loan.  In the February 2017 District 
Meeting, a motion was adopted to raise the assessment to $15 per acre.  Every $1.00 increase in 
the assessment will yield about $5,200 in additional revenue.  At the current interest rate through 
the State of 4%, and with a 67% grant, this revenue is sufficient to fund about $250,000 in project 
costs (financed over 30 years).  
 
The project costs for the first three phases of work are shown on Table 8.2.  Note these phases 
address the most urgent concerns and do not include replacement of all lines.   
  

Table 8.2 Project Phase Costs 

 
 
In order to fund the District’s portion of project costs it will be necessary to increase the 
assessment beyond the $15/acre rate adopted in 2017.  For the Phase 1 project an increase of 
$6.75 per acre is required.     
 
Section 9 Geographic Information System 
 
This study prepared a Geographic Information System (GIS) database for key features of the 
Cottonwood Irrigation District.  The data came from a variety of sources; some already in 
existence such as those found at the WYGIS State Clearinghouse or at the local NRCS office; 
others were generated during this study.  The database includes system photos, as-built 
drawings, soil types, pipelines, valves, drains, and control valves.  
 

1 Project 2 $829,000 
Project 3 $543,000 
Project 7 $209,000 
Project 9 $103,000 
Filter Installation on L-9 $292,000 

Phase Subtotal $1,976,000 
2

Project 6 $882,000 
Project 8 $822,000 
Project 1 $733,000 
Project 11 $107,000 

Phase Subtotal $2,544,000
3

Project 10 $1,402,000 
Project 4 $561,000 

Phase Subtotal $1,963,000 

 Phase Projects Included in Phase Project Cost
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Section 10 Conclusions and Recommendations 

 
The Cottonwood Irrigation system is critical to the economic well-being of the farms within the 
District Boundary and has a strong influence on the wellbeing of the vegetation and 
environmental health of the District.   
 
The system has been well maintained and many system components can continue to serve into 
the future years and decades.  There are however challenges with respect to corrosive soils and 
pipe erosion. 
 
In order to address these challenges, it is recommended the District pursue several steps to 
maintain reliability. 
 

o Continue to identify above ground leakage or over usage and enforce 
repair/maintenance policy. 

o Increase assessments to create funds for maintenance and/or a large capital 
replacement project such as Phase I. 

o Pursue project funding from the WWDO or other funding sources.  
o Replace steel pipes used in areas of corrosive soils (Phase I) 
o Replace pipes along L-7, L-8, L-9 that serve as system backbone(Phase II) 

 
The timing of the project phases must be spaced to allow a more gradual increase in assessments.  
Based on the cash flow spreadsheet in Appendix E, the assessment must be raised beyond the 
current $15.00/ acre.  Phase II is delayed until current debt obligations ($23,717) are retired in 
2021 to reduce the impact to the assessment caused by Phase II.  Phase III addresses potential 
problems that have not yet proven to be serious.  Because Phase III will raise assessment rates 
to levels that may be impossible to justify based on crop revenue its scope and need should be 
re-evaluated at a future date. 
 

Table 10.1  Project Timing, Assessments, and Payments 

Phase 
Project 

Funding and 
Design 

Project 
Completion 

Date 

Required Total 
Assessment 

Annual 
Additional 
Payment 

Phase 1 2018 Fall 2019 $22/acre $32,100 
Phase 2 2023 Fall 2024 $34/acre $57,830 
Phase 3 To be 

determined 
To be 

determined 
$42/acre $38,000 

 
 
 
  


