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EXECUTIVE SUMMARY 

INTRODUCTION 

The Hunt Canal is located near Lovell, Wyoming, and diverts from the Shoshone 
River about 1.4 miles west of Lovell. It flows through the northern portion of 
Town and terminates about eight miles east of Lovell. It serves approximately 

3800 acres and has had maximum diversion of 150 cfs with normal diversions of 

about 120 cfs. It serves as a carrier canal bringing water to the Western 

Sugar plant, located on the west side of Lovell and is operated until late into 
the winter for this purpose. Soils in its service area are marginal, a 
majority being in subclass III with severe to very severe limitations reducing 
the choice of crops or requiring special conservation practices. The entire 

service area is nearly level to gently sloping on alluvial fans and flood 
plains. 

Prior studies have indicated need of rehabilitation work on structures and 
components of the canal. A serious problem has been difficulty in adequately 
diverting flow from the Shoshone River during low flow periods. This 
difficulty has resulted in ongoing maintenance cost expended in efforts to dike 

the river channel to divert flow to the headgate. Similar costly efforts are 

encountered in winter operation, when ice jambs plug the headgate and close it 
to adequate flow for sugar processing. Renovation of the point of diversion to 

enhance its capture of low flow, while providing a better means of diversion 
during winter icing conditions, is a primary goal of this conceptual design. 

DESIGN CRITERIA AND CONSIDERATIONS 

Design criteria are statements of the standard of capacity, quality or 
functional capability that is to be met by the component being designed. 
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The diversion weir and headgate structures are designed to meet the following 
criteria: 

1. Meet geotechnical/stability requirements per Section IV of this 
report. 

2. Pass flood flows downriver without imposing additional hazards on 

other facilities along the river. 

3. Capture an adequate percent of very low river flows. 

4. Efficiently divert during winter icing conditions. 

5. Pass maximum flow of 250 cfs through the headgate. 

Canal and components are designed to provide the following hydraulic capacity: 

STATION IMPROVE~lENT HYD. DES. CAP.{cfs) 

0+00 Diversion 250 
40+20 Check 250 
66+00 Wasteway to River 100 

Wasteway to Canal 150 
84+50 Line Section 150 
92+50 Flume 150 
96+50 Bridge 147 
112+00 Bridge 141 .5 
126+60 Bridge 141 .5 
128+50 Bridge 135.8 
170+00 Low Bank 127.3 
200+00 Low Bank 113.6 
220+50 Check 107.5 
231 +30 Siphon 90.5 
235+20 Check/Drop 90.5 
251 +50 Overchute 87.7 
259+50 Bridge 87.7 
268+00 Flume 87.7 
274+00 Low Bank 87.7 
319+00 Low Bank 87.7 
357+50 Bridge 84.8 
395+00 Low Bank 79.2 
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STATION H1PROVEMENT HYD. DES. CAP.(cfs) 

454+00 Wasteway 56.6 
456+00 Check 50.9 
470+00 Bad Canal 50.9 
485+50 Bridge 48.1 
546+50 Check 28.3 
556+50 Check/Drop 15.0 
569+00 Wasteway 15.0 
612+00 Culvert 13.0 
617+50 Cu 1 vert 13.0 
631 +00 Check 10.0 
646+00 Split 10.0 

Structures are designed to carry live and dead loads in accordance wi th 

commonly accepted engineering standards. The canal and components meet 

standards set forth in "Design of Small Canal Structures", USBR. Flow 

measuring structures are designed in accordance with "Flow Measuring Flumes for 

Open Channel Systems", by Reploge1, et aux. 

Because of the fairly flat terrain, adequately-designed conveyance structures, 
and because it is shielded on its upland side by two other canal systems, 

flooding and flood-related damages are not of a consequence to warrant special 

design considerations. 

DIVERSION STRUCTURE AND REPORTS 

Construction of the diversion structure and headgate will pose special 
problems. It must be built during a very short time between the end of beet 

processing and the beginning of irrigation diversion. We anticipate that the 

contractor will have to build temporary water handling cofferdam or other 

bypass works. It will be very important for a contractor to correctly schedule 
and organize the construction of the weir/jetty and headgate works. Such a 
plan will no doubt be a required part of the Corps of Engineers 404 permit 

process. A contingent fund for temporary river diversion has been included in 
the project estimate. 
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Lidstone & Anderson, Inc. was retained as subconsultant in river hydrology and 

river mechanics. In summary, their report concludes that a combination 
concrete weir and rock jetty should be used to train the river channel toward 

the diversion headgate. This will assure a maximum diversion potential during 
low river flow periods while most effectively passing larger flows without 

damage. The suggested weir elevation will expedite ice passage during winter 
diversion by providing velocity for ice flow over the weir while maintaining a 

pool from which to divert under the ice to the canal. 

Chen-Northern was retained for their expertise in geotechnical considerations 
for the diversion structure. Chen-Northern concludes that a concrete or rock 
weir, or a rock jetty, can be built at the site of dimensions suitable to 
provide for the conditions required. The Chen-Northern report concludes that 
the weir or jetty should be either keyed to bedrock or designed of such size 
and shape to withstand lateral forces of water which will be imposed upon it. 

CONCEPTUAL DESIGN 

The project contains thirty items of work, each of which will improve the 
operation or efficiency of the canal. The major item of work is a diversion 

weir/jetty and headgate. This will assure a dependable flow of water in the 
canal and assist in dealing with ice during late winter diversion. There are 

sixteen structures (checks, flumes and wasteways) to be renovated or rebuilt, 
eight bridges to be modified or rebuilt and five sections of canal to be 

reshaped, repaired or (in some cases) bentonite-lined to prevent seepage. 
Three bridges, within the Town of Lovell, are in need of rehabilitation and 

present unique problems. A basic renovation is proposed, along with 
Alternatives A and B, each showing progressively more expensive solutions to 

the bridge problems. For purpose of project definition, Alternative B has been 
selected as the desirable solution. By chance, the improvements are reasonably 

uniformly distributed along the canal from its point of diversion to the point 
of division between its last two users. The conceptual design of these items 

of work are illustrated on 22 drawings. Following this page is Drawing 1 of 22 

showing a map of the canal and improvements. 
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1. COVEl! SKEET. IIIDEX OF DRAWIIiSS 
2. PLAN. DETAILS-STATION" 0+00; POUlT Of DIVERSIOII 
3. PLAII. DETAILS-STATIOI'! 40+2D-RI PltAP; STATION 66+OG-WASTEWA't' 
4. PUIC' DETAILS-STATIOII 66+00 TltW92~O-REGRADE. II.£SHAP£ , BUILD ACCESS ROAD; STATIO II 92~O-LONC; TtitOAT rt.IJIIIE 
5. PLM' DETAILS-STATIOI'! 96~O-BRIDGE; STATIOII 1l2~v-CAML BRIDGE TRANSITION 
6. PLAM' DETAILS-STATIOII 126't6O-BRIDGE; STATIOII l?tHCO-SRIDGE; STATIOII 220~O-CHECI: 
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An outline of the specifications for the work has been prepared as part of the 

conceptual design. Specifications and contract documents are combined to form 
a Project Manual. The Project Manual, along with the Working Drawings, will be 

the construction documents used by contractors to bid on and then build the 
project. The project manual will contain construction contract and related 

contractura1 documents as well as item specifications defining the quality of 
each item. Following this page is an Outline of Project Manual. 

PROBABLE COST/FINANCIAL ANALYSIS 

The following is an Opinion of Probable Project Cost. Construction costs are 
based on material and labor prices assumed to prevail for the fall, winter and 

spring of 1990-91. It is assumed that the total project can be built in the 
non-irrigation time, with a brief mid-winter shutdown, and without undue 

escalation of unit prices due to cold weather construction. The Opinion of 
Probable Project Cost is based upon the following Unit Prices of Materials: 

Unit Prices of Materials: 

Demo 1 i ti on 

Excavation 

Concrete 

Ri prap 

Timber 

Gates 

Will be estimated Lump Sum 
consistent with the item to 
be removed 

Larger Cuts and Backhoe Work 
Structure Excavation for Concrete 
Backfill, Placed and Controlled 

Flat and Footings 
Difficult Flat and Sloped 
Formed Walls, Etc. 

Large (D50 24-36) 
Medium (D50 12) 

Treated and Incised (Structural) 
Misc. Timber (No.2 Structural) 

36x36 w/Frame and Wheel 
48x42 w/Frame and Wheel 
48x60 w/Frame and Wheel 
72x36 w/Frame and Wheel 
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$2.50/CY 
5.DO/CY 
2.50 CY 

$200.00/YD 
250.00/YD 
275.00/YD 

$25.00/CY 
20.00/CY 

$1500.00/1000 BF 
1000.00/1000 BF 

$21 90.00/ EA 
2625.00/EA 
4750.00/EA 
4725.00/EA 



Unit Prices of Materials: 

Precast Concrete Planks (Roadway) 
Bridge Section 

R.C.P. 42" Dia. per L.F. 
36" Dia. per L.F. 
15" Di a. 'pe r L. F. 

$500.00/EA 
1500.00/EA 

$70.00/LF 
50.00/LF 
30.00/LF 

Three alternative designs were presented, based on methods of modifying three 
bridges. The most expensive alternative, Alternate B, has been selected for 
further presentation, as it results in the most conservative (largest cost per 
acre) estimate of assessment the irrigators will be expected to pay. 

OPINION OF COST 

DIVERSION WORKS AND HEADGATE 

CANAL MODIFICATIONS AND REHABILITATION 

BASE TOTAL CONSTRUCTION 

ADD FOR ALTERNATE B PROJECT 

ALTERNATE B BASE TOTAL CONSTRUCTION 

CONSTRUCTION ENGINEERING 

SUBTOTAL 

CONTINGENCIES 15% 

SUBTOTAL 

DESIGN 

ALTERNATE B PROJECT SUBTOTAL 

SPECIAL RIVER DIVERSION 

OPINION OF TOTAL PROJECT COST 
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$130,750.00 

278,835.00 

$409,585.00 

43,550.00 

$453,135.00 

45,315.00 

$498,450.00 

74,765.00 

$573,215.00 

46,785.00 

$620,000.00 

20,000.00 

$640,000.00 



The financial plan is based on the above estimated cost. This results in the 
most conservative financial projections, and thereby assumes that if a less 

expensive project is built, then it will be more easily afforded. The plan is 
based on receiving a 50% grant-50% loan from the Wyoming Water Development 

Commission. The loan would be repaid in 50 years at 4% interest. 

Therefore: 

Loan Amount 
Repayment Factor 

Payment Per Year 

$640,000 = 320,000.00 grant 
2 

$320,000.00 
.04655 (50 yr. @4%) 

$ 14,896.00 
Less Maintenance Savings 2,700.00 

Approximate Balance 

Payment Per Year Per Acre 
Based on Adjudicated Acres 

$ 12,196.00 

$12,196 = $3.14 
3,882 

Payment Per Year Per Acre 
Based on Assessed Acres 

$12,196 = $3.74 
3,265 

PERMITS 

Prior to construction, the Hunt Canal Company will be required to obtain 

certain permits and permissions, as follows: 

A. General 

B. Corps of Engineers 

C. State DEQ 

D. State Engineers 
Office 

E. State Highway 

F. Town of Lovell 

Construction financing should be completely secured 
prior to advertising for construction bids. To 
accomplish this, the Hunt Canal Company must be formed 
into an irrigation district. 

A Corps of Engineers 404 Permit will be required prior 
to construction work in the Shoshone River. 

A State 401 Permit will be required prior to 
construction work in the Shoshone River. 

Review and approval of the project drawings must be 
obtained from the State Engineers Office. 

Permission should be secured to add culvert headwalls 
on highway department culverts. 

Permission should be secured, and type of bridge 
improvement negotiated, for Bridges at Stations 
112+00, 126+60 and 128+50. 
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G. 

H. 

I. 

Burlington 
Northern 

Property Owners 

Property Owners 

A letter of understanding should be negotiated with 
the railroad regarding the diversion weir and its 
anticipated effect on railroad facilities immediately 
upstream. 

Permission should be negotiated for increase of 
drainage flow for all property owners affected by 
increase drainage below wasteway planned at Station 
464+00. 

Permission should be negotiated where applicable for 
right of access across private property for 
construction on the canal. 

Only limited, preliminary action has been taken on any permit requirement 
except that of State Engineer Office. Application is pending for formation of 

an irrigation district. 

RECOMMENDATIONS 

Nelson Engineering believes that the canal rehabilitation as presented in this 

report is necessary to the continued operation of Hunt Canal, it will be 

beneficial to members on an almost uniform basis, and under the financial plan 

contemplated, it will be affordable. We recommend that the Hunt Canal Company: 

o Proceed as quickly as possible in formulation of an irrigation 

district under the Laws of the State of Wyoming. 

o By letter, officially request the Wyoming Water Development 
Commission to progress the project to level III funding and 

include it in its 1990 legislative program. 

o Attend the December 19th Wyoming Water Development Commission 
meeting and provide update on efforts to form an irrigation 
district. 

o Continue to monitor progress of your request for Level III funding 
status. 

o Provide input and assistance to the engineering firm providing 

final design under Level III, in order to achieve the most 

satisfactory project for the users of Hunt Canal. 
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