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1.0 Project History and Overview
The Dry Creek Irrigation District serves areas of Lincoln County south of Afton, Wyoming.
The purpose of this project is to perform a Level II study for an irrigation master plan. The
planning effort is intended to identify needed repairs for the irrigation water distribution
system. The system was installed in the 1970s. Since that time the structure has functioned
adequately with regular maintenance but leaks in the steel lines are increasing, requiring
increased maintenance effort. The increasing repair needs led to discussions with the
Wyoming Water Development Commission and application for funding of a master planning
study for the District. The system includes approximately 3 miles of transite mainline and 19
miles of steel laterals, and currently serves 3624 acres and 230 water users. The typical
irrigation season is from late April / early May to early November.

2.0 Study Area
The project study area is shown in Figure 2.1. The Dry Creek Irrigation District is bounded
on the east by the Salt River Range and on the west by the Salt River. Properties to the south
of the District are served by the Cottonwood Creek Irrigation system. Land use within the
District is predominantly agricultural but also includes a golf course and a significant portion

Afton

Dry Creek Irrigation
District Boundary

Figure 2.1 – Dry Creek Study Area
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of the service area has been developed with subdivisions and small pasture lots. The District
provides irrigation water for all of these different water users.

3.0 Project Sponsor and Master Plan Objectives
The irrigation system is owned and operated by the Dry Creek Irrigation District, who is the
sponsor for this study. The objectives of the Commission and the sponsor are to evaluate
current system conditions and develop an economically feasible approach to addressing the
need to rehabilitate the system.

Figure 4.1 – Dry Creek System Map

Main Line North
or Header Pipe

Main Line or
Transmission Line

Lateral name and
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4.0 System Description
Figure 4.1 shows the general system layout with the orginal NRCS naming convention for
laterals, pipe diameters, and areas served by each lateral. The Dry Creek Irrigation System is
supplied from Dry Creek at a diversion located ¾ of a mile up the Dry Creek canyon from its
mouth. A diversion structure on the main channel includes flow control gates that allow the
water to be turned into a side channel that flows to the intake structure. Water flows over an
intake screen at the structure and into a 36” Asbestos Cement (AC) transmission line (“Main
Line” in original plans) down to a header pipe that runs north (referred to as “Main Line
North” in original plans) and south (“Main Line South” in original plans). This AC header
runs along the base of the mountain range and feeds a series of laterals. The laterals are
approximately half mile apart with seven main east-west laterals and an eighth lateral
extending to the south extent of the Irrigation District. The gravity fed, pressurized laterals
have risers approximately every 40-50 feet. Individual irrigators connect to the risers to
irrigate acreage along each of the laterals. Available pressure can range from 30-60 psi in the
upper parts of the system and 60-100 psi in the lower parts of the system depending on
property location and system demand.

5.0 Present Area and Accounts Served
Based on the 2015 Assessment Roll, the Dry Creek system provides service for approximately
230 users and an estimated 3624 acres. Water Use Rates for the District are as follows:

• $10/acre/year for properties over 3.34 acres.
• A flat rate of $33/year is charged per account for accounts that total less than 3.34

acres.

The average assessment from the 2015 assessment roll was approximately $170 for the year.

6.0 Existing System Components
The Dry Creek Irrigation District is supplied from a diversion structure on Dry Creek. The
diversion includes an intake screen and structure, and main
transmission header. The distribution system includes laterals,
risers, and appurtenances. The following summarizes these
items.

Diversion Structure The diversion structure was built as part
of the original construction in the late 1970s and consists of a
concrete main structure with two radial gates and four vertical
slide gates to divert and control flow into the side channel
leading to the intake structure. Each of the gates is hand
operated by a wheel actuated gear. The structure is located on property leased from the Forest
Service.

Figure 6.1 – Diversion Structure
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Intake Structure This intake structure is located on a side channel to Dry Creek
approximately 300 feet from the main diversion structure.
Water from the four slide diversion gates flows through the
channel, into a sedimentation pond, then over a stop log
weir and onto a metal screen. Debris is carried off the
screen and water falls into a collection chamber under the
screen. Water from the collection chamber passes through
a gate into the intake chamber then into the transite pipe for
transmission to the irrigation system header. The intake
chamber is covered with a wood deck comprised of 3” x
12” rough cut lumber. The structure is located on
property leased from the Forest Service.

Transite Transmission Pipe The transite transmission line is the district’s only water
conveyance from the inlet structure. The asbestos cement (AC) transmission line (referred to
as the “Main Line” on NRCS plans) is 36” diameter. The transmission line follows the Dry
Creek Canyon from the pipe inlet to the junction with the Header Pipe and lateral L-0 (Where
L-0 and Main Line meet on Figure 3.1). Along this transmission line there are limited road
crossings.

Transite Header Pipe The transite header pipe is the means of distributing the irrigation
water from the Transmission Line to the laterals. The AC pipe is 30” in diameter and runs
north south along the base of the mountain range as shown in Figure 3.1. Along this header
pipe there are limited road crossings.

Water Distribution System The water distribution system consist primarily of steel laterals
connected to the transite header pipe. The system layout is shown in Figure 4.1. This series of
lateral distribution pipe service a 3624 acre area that is approximately 3 miles long (north to
south) and 2 miles across (east to west). Within this system there are two (2) pressure zones
governed by the existing pressure relief valves. The system includes, air release valves, main
shutoff valves at lateral connections, flow meters at the transmission / header junction, 3”
risers, and drains on the west end of the laterals.

7.0 Water Distribution System Assessment
The steel laterals have been found to be in fair to poor condition and the increasing cost of
repairing these lines is becoming a financial difficulty for the District. As such, a major effort
of our investigation focused on determining the condition and prioritizing replacement of the
steel laterals. Our investigation included soil characterization, video inspection, and leak
testing.

Soil Characterization results (which included gradation and corrosivity testing) showed that
the soil materials are moderate to highly corrosive. Soils closer to the river exhibit higher clay

Figure 6.2 – Intake Structure
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content and higher corrosivity while the materials closer to the mountains include
significantly more gravel and cobble material and exhibited moderate corrosivity.

These findings suggests that (1) there is corrosion potential throughout the system, even for
pipelines near the mountains, (2) the corrosion potential increases toward the river, and (3) if
pipe are not bedded properly in gravel areas, there is the same potential for pipes to develop
leaks even if they are in less corrosive soils.

Video Inspection. Along with the soil sampling Forsgren completed video inspection to
further characterize potential pipe corrosion. Inspection was completed at three of the
locations where we completed soil analysis (LN-5B, L-0, and LS-2B) and two additional
locations: one at the system intake and one at the LN-4 lateral junction with the header pipe.
The video inspection showed that all of the pipe inspected exhibited corrosion to the extent
that planning for replacement is warranted. The extent of corrosion (as gauged by dimension
and extent of rust nodules) appeared to be somewhat less at the up gradient locations.

Leak Detection. Leak Detection was completed on approximately 9.4 miles (50,000 feet) of
pipeline. The District also provided input regarding repairs completed in 2015 and 2016.

Figure 7.1 shows areas where leaks were detected. Three types of leaks are represented on the
figure. The “Open Riser” locations refer to those places where leaks could be detected, but
they could be addressed by tightening a riser valve. The “Detected Leaks” represent locations
where leaks could not be addressed by tightening a riser valve. The “Addressed Leaks”
represent locations reported by DCID staff where they repaired pipe in 2015. All of these
were incorporated into the map to show the extent of leakage associated with each line. Based
on leak testing and records of pipe failure and leakage, system loss is at least 10% annually.
In addition, considering the number of extensive failures (i.e. localized total pipe failure) that
the District has experienced it is likely that the system loses 5-10% annually to leakage.

Primary conclusions to be drawn include the following:
1. With the possible exception of lines L-0a and LS-1 (west of Highway 241) and the eastern

portions of LS-2B and LN-4, the steel laterals exhibit a similar, extensive number of leaks.
There did not appear to be a definitive spatial pattern for prioritizing replacement.

2. The leak test results can be used to prioritize replacement by comparing the total number
of leaks for each pipe segment.

3. A pipes pattern of repair may not always indicate future need. Two pipelines (LS-2-b and
LN-4) that were thought to be in the worst condition had many fewer leaks than L-0
which was considered a lower repair priority.
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8.0 Water Demand, Supply, and Rights
Demand. The District water system is monitored manually according to District policy. In
the spring, the intake structure is opened to allow water into the system. With water in the
system it becomes pressurized and water is available for use. Each user is allowed to operate
1 rainbird head with a 3/16 inch nozzle per 1.25 acres of land. Properties smaller than 1.25
acres use one rainbird head with a 3/16 inch nozzle. System operators monitor system
pressure and either modify diversion into the system or open drain valves at the bottom of the
system to relieve system pressure.

According to the 2010 Assessment Roll, 2790 rainbirds could be in operation. With an
average discharge per rainbird of 6 gpm the total system demand could be approximately
18,000 gpm or 40 cfs for the total system.

Supply. The basin is a high mountain valley with a short growing season (May-October).
Average annual rainfall is 18-20 inches. Estimated creek discharge is shown in Table 8.1

Table 8.1 Dry Creek Monthly Average Flow (cfs)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

10.1 9.5 9.2 13.1 37.3 72.2 45.1 23.6 17.1 14.0 12.2 11.1

Rights. Based on the 2015 Assessment Roll, total acreage in the system is approximately
3624 acres. Wyoming water law allows for 1 cfs /70 acres which would equate to
approximately 50 cfs in water rights for the members of the District assuming the entire
system carries an adjudicated water right. Estimated use does not exceed water right.

9.0 Hydropower Generation Potential
Given that there do not appear to be major permitting hurdles, and that it is reasonable to
anticipate water rights and property can be acquired, it is recommended that the District
proceed with a more detailed evaluation of hydropower potential. A hydropower facility
located near the golf course on lateral LN-5 has the potential to produce ~$17,000 in revenue
which would significantly increase the District’s operating income. Given the higher priority
need to complete pipe replacement, outside grant funding would likely need to be secured to
make the project viable. Further refinement of Dry Creek flow estimates and costs will be
important to further pursuit of hydropower generation.

10.0 Pipe Replacement.
System evaluation indicates that the existing steel pipe is deteriorating and will continue to
deteriorate forcing major maintenance until it has been replaced. Because funding is not
likely available for replacement in a single project, we developed a prioritization method
based on area served and frequency of leaks to identify which pipe should be replaced first.
Results of the prioritization are reported in Table 10.1 below and indicate that LN-5b, LN-4
west, and LS-2 are the highest priority pipe to be replaced.



WWDC-Dry Creek Irrigation District Level II Master Plan

Page | 8

Table 10.1 Prioritization of Pipe Replacement

Rank Description Length Service Area Feet/Leak Leaks/1000Ft CPN(1)

(ft) (acres) (ft) (1/1000 ft) Acres/ft

1 LN-5b 5455 339.5 303 3.3 6.9

2 LN-4 west 6490 307.15 433 2.3 4.9

3 LS-2 6190 191.6 898 1.1 2.4

4 L-0 west 7775 419 486 2.1 4.5

5 L-0 east 5810 606.9 691 1.4 3.5

6 LN-5 east 5,180 1181.1 960 1.0 3.3

7 LN-5 west 7552.5 451.3 798 1.3 3.0

8 LS-2b 8295 431.1 1064 0.9 2.3

9 LN-4 east 5000 614.3 5000 0.8 2.3

10 LN-3 2190 81.6 958 1.0 2.2

11 L-0-b 2110 14.2 945 1.1 2.1

12 LS-2a 1590 294 1187 0.8 2.0

13 LN-2 & LN-2a 3200 158.8 1127 0.9 1.9

14 LS-1 9425 281 1238 0.8 1.9

15 L-0-a 5090 141.1 1187 0.8 1.8

16 LN-1 & LN-1a 3440 66.4 1187 0.8 1.8

17 L-0-b1 2965 64.3 1187 0.8 1.7

18 LS-2c 2450 38.9 1187 0.8 1.7

19 LS-2b-1 1280 14.4 1187 0.8 1.7

20 LN-4a 1285 12.1 1187 0.8 1.7

21 LN-5a 920 7.9 1187 0.8 1.7

22 L-0-c & L-0-d 1860 6.8 1187 0.8 1.7

Notes:
1.
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������� ����
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Project ranking generally followed CPN with one exception. Replacement of LS-2 was
ranked as the third most important project because the District has received regular
complaints regarding pressure problems along this service lateral. The District requested the
ranking listed below to assure that this pressure issue would be addressed.

Forsgren developed a two stage approach to pipe replacement. The following Table 10.2
indicates the Stage 1 pipe segments and proposed replacement schedule for the next 22 years.
The reported Phase numbers were developed assuming that the District may have to break
the projects down even further into smaller phases. At this point the District intends to
pursue Stage 1 pipe replacement as described below.
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Table 10.2 Stage 1 Completion Order, Years 2017-2038

Stage 1
Completion

Phases Description Length (ft)

Anticipated
Year of Project
Construction

Anticipated
Year of Project

Loan Payoff

1-2 LN-5b – Junction w/ LN-5 to End at Salt River 5,455 2017 2021

3-5 LN-4 West – Allred Road to End at Salt River 6490 2021 2028

6-8
LS-2 – Junction of Main Transmission and North
Header to South Extent of System

6190 2028 2038

The schedule for projects beyond Stage 1 will be developed when their completion becomes
imminent. This may be near the end of this 22 year planning period or when additional
funding becomes available.

11.0 District Policy
It will be important that the District continue to monitor use and nonuse of water by its
patrons. Protecting the existing water right will depend on the District’s vigilance in making
sure that water remains in use.

12.0 Structure Repairs
Inspection of the Intake and Diversion Structures identified some repair work to be done. The
anticipated cost of work is small enough that it is recommended that these improvements be
scheduled into the routine O&M for the District.

Table 12.1 - Recommended Improvements at Structures

Priority Intake Structure Diversion Structure

1
Replace timber decking over inlet structure is

rotting Control seepage around south abutment

2 Stabilize bank along access road Replace main diversion gate seals

3 Complete epoxy overlay of concrete apron
Concrete apron surface worn to expose

reinforcing steel
4 Replace rotted and bowed stop logs Monitor downstream grade control structures

5 Maintain schedule of regular sediment removal
Add security measures to control main diversion

gates

6
Replace rusted bolts in bypass and inlet gate

frames

It is recommended that the Priority 1 improvements be addressed very soon. For the intake
structure, portions of the deck are showing signs of decay. Given the risk of serious injury or
fatality for someone falling through the deck it would be prudent to maintain the deck over
the intake structure in a very good state of repair. For the diversion structure, control of
seepage should be made a high priority. While the seepage is not currently a significant issue
it would be best and most cost effective to address the problem before the seepage becomes a
significant issue.
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13.0 Estimated Project Costs
Estimated costs for capital improvement projects recommended for completion over the next
21 years are summarized in Tables 13.1 which outlines the anticipated cost for installation
based on the proposed project schedule phasing. These costs include inflation to document
the probable increase in cost over the phased project schedule.
Table 13.1 Stage 1 Completion Costs, Years 2017-2038

Stage 1
Completion

Phases Description Length (ft)
Anticipated Project

Cost

1-2 LN-5b Junction with LN-5 to Salt River 5,455 $666,517

3-5 LN-4 West – Sta. 49+00 to Salt River 6490 $854,444

6-8 LS-2 South Main Line to South End (Sta. 61+90) 6190 $1,382,931

14.0 Rate Impacts / Financial Capacity
The following Table shows the anticipated project financing plan to complete 8 project
phases over the next 21 years. This project financing plan is based on the new annual
assessment of $20/acre/year for parcels 15 acres and larger and $300/year for parcels smaller
than 15 acres. This funding approach assumes the District is able to add from its existing
funds $10,000 to $20,000 each time a project is initiated to generate necessary project funds.

As was noted initially, the repair work was first divided into $1,000,000 projects to be
ranked. If additional matching funds can be secured, larger projects could be pursued. If
not, the District has a schedule that they can follow to initiate project completion, and
continue to improve the system as they seek funding to accelerate the process.

Table 14.1 Anticipated Project Financing Plan – Stage 1 Projects

Project(1)
Project

Calendar(2) District Funding(3) Project Funding(4)

Line Phase

Year
Const.
/ Pmt

Proj.
Years

Project
Assessment

for CIP

Existing
Funds

Loan
Payment

Project
Fund

Balance

WWDC
Loan
(33%)

WWDC
Grant
(67%)

Total Funds
for Project

LN-5b (s) 1-2 2017 1 $57,089 $57,089 $219,951 $446,566 $666,517

LN-5b (e)
LN-4 W (s)

3-5 2021 4 $228,355 $10,000 -$257,311 $38,132 $281,967 $572,477 $854,444

LN-4 W (e)
LS-2 (s)

6-8 2028 7 $399,621 $20,000 -$371,049 $86,704 $456,367 $926,563 $1,382,931

LS-2 (e) 6-8 2038 10 $570,887 $20,000 -$675,535 $2,056

Total Completed Project Expenditure $936,625 $1,901,633 $2,838,258

Notes:
1. See Projects outlined and prioritized in Sections 6, 7. (s) = project start, (e) = project end
2. Year Const./Pmt = Anticipated year of construction for project start (s) or year to pay off loan

for project end (e); Proj. Years = Anticipated years to pay off project loan.
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3. District to fund their match using loans and existing funds with assessment funds to repay
loans.

a. Project Assessment for CIP= [Total Assessment ($20*2973.5 acres + $300*178
properties)*85% collection– Typical Operation Cost (used $38,850.49 from 2015
Assessment)]* years between projects.

b. Existing Funds. The proposed funding schedule assumes the District uses some of its
existing funds in order to meet the proposed schedule.

c. Loan Payment = Assumes 4% interest on loan = 1.04^(yrs between projects)*Project
Cost.

d. Project Fund Balance = Previous Balance + Proj. Assessment-Loan Payment
4. WWDC Loan (33%) = Total Funds for Project*0.33
5. WWDC Grant (67%) = Total Funds for Project * 0.67


