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I.

INTRODUCTION

This document presents the results of a Level II feasibility study focused on the assessment of
continuing problems with the Cokeville Tri-Diversion Structures. The study included an assessment of the
structure condition, longevity and maintenance issues; identification and evaluation of alternatives to
mitigate existing problems; development of conceptual designs and costs estimates for alternative
improvements; and an inventory of water rights along with identification of permitting requirements.
Potential funding sources and programs were also presented and an evaluation of a funding strategy
completed.
II.

PROJECT DESCRIPTION AND HISTORY

The Cokeville Tri-Diversion Structures are located in Lincoln County on the Smiths Fork River
approximately one (1) mile northeast of the Town of Cokeville. Figure 1 shows the existing structures and
surrounding area. The structures originally constructed at the location consist of: (a) a concrete diversion
dam across the main channel of the Smith’s Fork; (b) a headwall and headgate structure across the South
Fork (Middle Channel); and (c) and headwall and headgate structure across the Spring Creek channel.
These three facilities were designed by the Soil Conservation Service (SCS) and constructed in 1963 to
primarily serve as a flood control structure for the Town and 12 farmers irrigating from the South Fork
and Spring Creek. In 1964, a trash rack was designed by the SCS and constructed to mitigate the debris
and sediment accumulation in the vicinity of the diversion. These facilities presently continue to divert
flood waters during spring runoff, irrigation water during the irrigation season, and wintertime diversions
for downstream fisheries.
In response to the continued operation and maintenance efforts, the CWID has made several
modifications to the Tri-Diversion Structures over the years. Additional trash screens were added to the
trash rack structure in approximately 1986. The CWID also attempted to address debris problems by
installing a concrete block, cable-stayed jetty along the right bank upstream of the Tri-Diversion
Structures. The jetty was only partially effective at deflecting debris and was suspected of exacerbating
sedimentation in the vicinity of the Tri-Diversion Structures. The CWID has since removed the jetty.
In 1995, the WWDC funded a Level II Study of the Tri-Diversion Structures. The WWDC funded
construction of improvements to the structure in 1996 but these improvements were limited in nature
and not intended to fully address the scope of the problems with the structure. The CWID continues to
endure debris and sediment accumulation on an annual basis in the vicinity of the existing trash racks and
diversion structures. Annual operation and maintenance costs associated with removal of the debris and
sediment are excessive and daily maintenance continues to be required during the spring runoff period.
In addition to the debris and sediment accumulation problems the following problems with the
Tri-Diversion Structures were also identified: (a) the structural problems noted in the 1995 Level II Study
have worsened in the intervening time; (b) there is no means of measuring flows on any of the three legs
of the diversion structure; (c) it is difficult for the CWID to maintain irrigation diversions to Spring Creek
and South Fork during low flows in the Smiths Fork; and (d) the existing structure is not well suited for
wintertime diversions required to support downstream fisheries.
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III.

DEVELOPMENT OF ALTERNATIVES

Several alternative improvements were identified and evaluated during the completion of this
Level II study. A collaborative effort among the Cokeville Watershed Improvement District, Wyoming
Water Development Office and ACE staff resulted in the identification of three alternatives as discussed
in the following paragraphs.
Alternative 1-Relocation of the Cokeville Tri-Diversion Structures. This alternative involved relocation of
the facility to a site approximately 1,000 feet upstream of the existing structures. Based on the results
summarized below, the feasibility of this alternative was determined to be questionable and no further
assessment of Alternative 1 was conducted.
1. Demolition of the existing structure will be necessary along with construction of all of the
improvements needed to divert water into the South Fork and Spring Creek channels.
2. A significant extension of the South Fork channel is necessary along with construction of
improvements to divert water into the Spring Creek channel.
3. Relocation of the diversion structure will require significant permitting through the USACE,
Wyoming DEQ, SHPO, and the SEO.
4. The acquisition of permanent property easements will be significant.
5. The comparable costs to other alternatives would be significantly higher. Implementation of
these improvements would be significantly longer based on the permitting, acquisition of
property easements and construction of the improvements.
Alternative 2-Rehabilitation of the Cokeville Tri-Diversion Structures with Improved Trash Rack
Facilities. Alternative 2 involves rehabilitation of the existing structures along with installation of facilities
to mitigate the sediment accumulation and debris loading. The conceptual plan associated with
Alternative 2 is presented on Figure 2. The principal components related to the proposed improvements
include the following:
•
•
•
•
•
•
•
•
•
•

Installation of a sloping bar trash rack with 1-foot spacing between bars aligned along extension
of the southern bank. Installation of 4 concrete piers and walkway in conjunction with trash rack.
Installation of a floating debris boom aligned along extension of the southern bank.
Rehabilitation of 5 headgates in the Spring Creek headwall.
Installation of 18-inch low flow gate in Spring Creek headwall to replace existing 5-foot headgate.
Installation of reinforced concrete sediment sill and reinforced concrete forebay.
Removal and replacement of concrete headwall for South Fork.
Removal of 3-ft x 5-ft headgates in South Fork headwall. Replace with 4-ft x 6-ft headgate.
Removal of both CMP culverts in South Fork. Replace with single 4-ft x 6-ft reinforced concrete
box culvert.
Installation of concrete-lined rated section and sloping staff gage in both South Fork and Spring
Creek channels along with installation of a vertical staff gage on the north headwall of the
diversion dam.
Installation of bulkhead wall on east end of diversion structure.
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•
•
•

Installation of equipment access ramp to concrete forebay.
Installation of 200 linear feet of boulder toe wall/riprap bank protection on south bank east of
diversion structure.
Installation of 25 linear feet of boulder toe wall/riprap protection on south bank west of diversion
structure along with a concrete wingwall.

Alternative 3-Rehabilitation of the Cokeville Tri-Diversion Structures with Gate Enlargement.
Alternative 3 involves rehabilitation of the existing structures similar to Alternative 2. The concept for
mitigation of debris accumulation is limited to installation of a floating debris boom. The trash rack has
been replaced with enlargement of the existing diversion gates associated with the Spring Creek diversion
structure. This concept assumes that large debris conveyed into the forebay will be passed though the
larger headgates and into the Spring Creek channel. The principal components related to the proposed
improvements include the following:
•

Installation of a floating debris boom aligned along extension of the southern bank.

•

Replacement of 4 existing headgates with two 5-ft x 10-ft headgates supported by an overhead
gantry. Removal of concrete divider and installation of steel framework in concrete
headwall/diversion structure.

•

Rehabilitation of 1 existing 5-ft x 5-ft headgate in the Spring Creek headwall.

•

Installation of reinforced concrete equipment bridge on concrete pier extensions.

•

Installation of 18-inch low flow gate in Spring Creek headwall to replace existing 5-foot headgate.

•

Installation of reinforced concrete sediment sill and reinforced concrete forebay.

•

Removal and replacement of concrete headwall for South Fork.

•

Removal of 3-ft x 5-ft headgates in South Fork headwall. Replace with 4-ft x 6-ft headgate.

•

Removal of both CMP culverts in South Fork. Replace with single 4-ft x 6-ft reinforced concrete
box culvert.

•

Installation of concrete-lined rated section and sloping staff gage in both South Fork and Spring
Creek channels along with installation of a vertical staff gage on the north headwall of the
diversion dam.

•

Installation of bulkhead wall on east end of diversion structure.

•

Installation of equipment access ramp to concrete forebay.

•

Installation of 200 linear feet of boulder toe wall/riprap bank protection on south bank east of
diversion structure.
Installation of 25 linear feet of boulder toe wall/riprap protection on south bank west of diversion
structure along with a concrete wingwall.

•
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IV.

HYDRAULIC EVALUATION AND DESIGN
In support of the conceptual design of the Alternatives 2 and 3, an evaluation of the channel and

structure hydraulic conditions was completed. The evaluation was initiated with an assessment of the
hydraulic conditions associated with the existing channels and structures within the Smiths Fork, Spring
Creek and the South Fork, including the Cokeville Tri-Diversion Structures.
Existing Channel Conditions. The evaluation of existing channel conditions focused on the capability of
the existing structures to: (a) divert flood flows from the Smiths Fork into the South Fork and Spring Creek;
(b) divert flows to support irrigation deliveries during periods of low flow in the Smiths Fork; and (c)
determine the composition of the sediment transported within the Smiths Fork and into the forebay of
the Cokeville Tri-Diversion Structures. The following information summarizes the results of the evaluation:
•

•

•

A FEMA Flood Insurance Study (FIS) published in November 2011 identified the benefits of the
Tri-Diversion Structures in the reduction of flood damages within the community of Cokeville. The
FIS conducted a detailed evaluation of channel capacity and flood potential. The results of the
study identified the maximum diversion potential for Spring Creek and South Fork during a 100year peak discharge of 2,160 cfs in the Smith Fork. To limit flood damages, the maximum
diversions for Spring Creek and South Fork were documented as 425 cfs and 125 cfs, respectively.
Assuming negligible debris blockage, the existing structures can divert as much as 688 cfs and 164
cfs into the Spring Creek and South Fork channels, respectively, during a 100-year flood event on
the Smiths Fork (2,160 cfs). Hence, the diversion potential associated with the existing structures
appears to exceed the target flood flow diversions identified by the FEMA FIS.
At the request of the CWID, an assessment of the capacity to convey flood flows was completed
along the Smiths Fork, Spring Creek and South Fork channels with specific focus on selected bridge
crossings along each channel. The results of the assessment are summarized below
South Fork. The minimum channel capacity was determined to be 206 cfs. The limiting structure
capacity (Highway 30 culvert crossing) was determined to be 340 cfs assuming 1 foot of freeboard.
The FEMA Flood Insurance Study identified a capacity requirement of 125 cfs to reduce flooding
impacts on the Smiths Fork. Consequently, additional capacity to convey additional diversions for
flood control appears to exist.
Spring Creek. The limiting structure capacity (Petersen Bridge) along Spring Creek was
determined to be 292 cfs assuming 1 foot of freeboard. The FEMA Flood Insurance Study
identified a capacity requirement of 425 cfs in Spring Creek to reduce flooding impacts on the
Smiths Fork. The capacity to convey 425 cfs is limited to 292 cfs without improvements to the
Petersen Bridge crossing.
Smiths Fork. The limiting structure capacity (Highway 30 Bridge) was determined to be 1,965 cfs
assuming 1 foot of freeboard. Limited channel capacity exists elsewhere but in areas where no
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structures are located. The FEMA Flood Insurance Study identified a requirement of 1,610 cfs to
limit flooding impacts related to structures on the Smiths Fork. Consequently, additional capacity
to convey the 100-year flood event appears to exist.
•

The efficiency of the existing structures to divert low flows was also evaluated. For flows ranging
from 10 cfs to 100 cfs, water diversions into the Spring Creek and South Fork channels ranges
from 2 cfs to 35 cfs, respectively.

Alternative 2 Hydraulic Conditions. The hydraulic conditions assessed for the existing structures were
also assessed for the structure improvements associated with Alternative 2. The following information
summarizes the results of the evaluation.
•

•

•

•

•

The maximum potential diversions into Spring Creek were determined to be 679 cfs compared to
688 cfs for the existing condition. The maximum potential diversions into South Fork were
determined to be 186 cfs compared to 164 cfs for the existing condition. Hence, the diversion
potential associated with the Alternative 2 also exceeds the targeted flood flow diversions
identified by the FEMA FIS.
To facilitate flood control, the operational target for diversions to Spring Creek is limited by the
capacity of the Petersen Bridge. Without improvements to this structure, the operational target
becomes 290 cfs.
With respect to the South Fork, the operational target for diversions is not limited by the capacity
of the existing facilities (340 cfs at the Highway 30 crossing); rather it is limited by the capacity of
the proposed improvements to the headgate structure or 186 cfs as indicated above.
Assuming the operational targets discussed above for Spring Creek and South Fork, the flow
remaining in the Smiths Fork during the 100-year flood event (2,160 cfs) becomes 1,684 cfs. Based
on the assessment of the Smiths Fork, the operational target for conveyance of flood flows is
limited to 1,965 cfs at the Highway 30 crossing. Consequently, the Smiths Fork appears to have
sufficient capacity to convey the remaining flow of 1,684 cfs during the 100-year flood event.
Improvements associated with installation of a sediment sill did not reduce the capability to divert
low flows in the Smiths Fork.

Alternative 3 Hydraulic Conditions. The hydraulic conditions assessed for the existing structures were
also assessed for the structure improvements associated with Alternative 3. The following information
summarizes the results of the evaluation.
•

The maximum potential diversions into Spring Creek were determined to be 678 cfs compared to
688 cfs for the existing condition. The maximum potential diversions into South Fork were
determined to be 186 cfs compared to 164 cfs for the existing condition. Similar to Alternative 2,
the diversion potential associated with the Alternative 2 also exceeds the targeted flood flow
diversions identified by the FEMA FIS.
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•

The operational targets for diversions to Spring Creek and South Fork are the same as those for
Alternative 2. Consequently, the operational targets for flood diversions during the 100-year
flood event for Alternative 3 are:
290 cfs for Spring Creek without improving the Petersen Bridge;
186 cfs for South Fork; and
1,684 cfs for the Smiths Fork.

•

V.

Improvements associated with installation of a sediment sill did not reduce the capability to divert
low flows in the Smiths Fork.
COST ESTIMATES AND ECONOMIC ANALYSES
Cost estimates for Alternative 2 considering improved trash rack facilities, and Alternative 3,

considering enlarged gates on Spring Creek were developed. The total project costs to construct the
improvements identified for Alternatives 2 and 3 are estimated to be $539,452 and $533,651,
respectively.
Following the presentation of the draft report to the CWID, it was suggested that an additional
cost estimate be prepared assuming an initial phase of construction of the improvements associated with
Alternative 2. The initial phase would consist of construction of the following:
•

Item 1-South Fork Culvert Replacement (4’H x 6’W RCBC w/slide gate)

•

Item 2-Bulkhead wall and floating debris boom

•

Item 5-Sediment sill wall and apron

•

Item 7-Trash Rack (sloped steel bars)

•

Item 9-Structure repair (concrete)

The total project cost for the phased construction of Alternative 2 is estimated to be $391,736.
Assuming a 67% grant and a 33% loan (4% interest and 20-year term), the annual payment
obligation for Alternative 2, Alternative 3, and Alternative 2-Phased Construction are presented in Table 1.

Based on discussions with representatives of the CWID, the existing assessment is
summarized as follows:
•

$10.00 for each landowner within the Town of Cokeville.

•

$0.50 per acre for agricultural land located outside the Town of Cokeville and within the
boundaries of the CWID.

•

For the 2014 tax assessment year, the total assessments collected were less than $6,000.
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Table 1. Alternative Project Cost Estimates
ALTERNATIVE 2
Total Project Cost
$539,452
(see Table 6.8)
33% Loan:
$178,019
Repayment Factor:
0.07358
(20 years @ 4%)
Annual Payment
$13,099
ALTERNATIVE 3
Total Project Cost
$533,651
(see Table 6.9)
33% Loan:
$176,105
Repayment Factor:
0.07358
(20 years @ 4%)
Annual Payment
$112,958
ALTERNATIVE 2 – PHASED CONSTRUCTION
Total Project Cost
$391,736
(see Table 6.10)
33% Loan:
$129,273
Repayment Factor:
0.07358
(20 years @ 4%)
Annual Payment
$9,512

It is apparent that the assessments levied by the CWID are not adequate to cover existing
expenses along with loan obligations associated with construction of improvements to the Cokeville TriDiversion Structures. Obtaining funding from other sources to offset the loan obligations may reduce the
annual payment to a more manageable level. Alternatively, the CWID may choose to phase the
implementation of the proposed improvements to reduce the annual payment obligations.
VI.

CONCLUSIONS AND RECOMMENDATIONS

Given the summary presented above along with information provided by the WWDO and the
CWID, the following conclusions and recommendations are provided.
1.

During the meeting to discuss the results of the draft report, the CWID directors present at the
meeting provided the following suggestions:
•

•

Alternative 2 was considered the best alternative for implementation. Furthermore, the
CWID directors indicated that a phased approach was necessary to optimize the potential
funding sources with the ability-to-pay through an increase in assessments. Alternative
2-Phased Construction was developed to accommodate the request by the CWID
directors.
An assessment increase will be necessary to implement the improvements associated
with Alternative 2-Phased Construction. The CWID directors will determine the
assessment increase in conjunction with the submittal and approval of an application for
Level III funding to the WWDC.
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•

Based on the CWID ability-to-pay through an increase in the assessment, it was suggested
that a Level III application be submitted to the WWDC with consideration given to: (a)
obtaining a 75% grant/25% loan associated with the cost of the improvements; and (b)
increasing the term of the loan obligation.

2. Based on the information contained in this report, it is recommended that the CWID submit an
application to the WWDC for construction of improvements associated with Alternative 2-Phased
Construction. The application fee of $1,000 does not apply to projects advanced to the next level
of study or to construction. The deadline for submittal of the Level III application is October 1st
of each year.
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