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PIONEER CANAL IMPROVEMENTS PRO,rnCf 

LEVEL II, PHASE II STUDY 

EXECUTIVE SUMMARY 

INTRODUCTION 

The Pioneer Canal - Lake Hattie Irrigation District submitted an application for 

assistance to the Wyoming Water Development Commission CWWDC) requesting a study 

to define the rehabilitation and improvement needs of the Pioneer Canal. The WWDC 

selected Western Water Consultants, Inc. (WWC) to conduct the study and authorized the 

work under Contract No. 9-01049. A draft report presenting the results of Phase I was 

prepared in February 1991 and WWC was authorized to proceed with the Phase II 

investigation on March 20, 1991. This executive summary report presents the results of the 

entire study of the Pioneer Canal Improvements Project, Level II. 

Purpose and Scope of Work 

The Pioneer Canal is approximately 32 miles long and now serves about 18,360 acres 

of land with water diverted from the Laramie River in Section 36, T. 14 N., R. 77 W. (Figure 

1). The Pioneer Canal - Lake Hattie Irrigation District which now operates the system was 

formed in 1988. A chronic-late-season short water supply exists and water savings could 

provide important economic benefits. 

The study area includes the entire length of the Pioneer Canal from the diversion on 

the Laramie River to the terminus of the canal about three miles northwest of Laramie, 

Wyoming. The objectives of the Phase I study were to: 

* 
* 
* 
* 

identify areas of high seepage loss; 
quantify amounts of seepage losses; 
perform an assessment of structural deficiencies; and 
develop alternatives for rehabilitation of the canal and structures. 
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This report presents the results for the authorized scope of work for both Phase I and 

Phase II of the Pioneer Canal Improvements Project. Phase II had as its objectives: 

* 
* 
* 

Additional canal investigation 
Prepare conceptual designs and cost estimates 
Prepare an economic analysis. 

Seepage Loss Investigations 

The Pioneer Canal was divided into reaches for purposes of evaluating seepage losses 

and the potential for reducing those losses. The total seepage loss from the entire length 

of canal varies from about 50 percent when the amount diverted is about 40 cfs to 

approximately 25 percent when the amount diverted is above 160 cfs. 

The volume of seepage loss during the 1990 irrigation season was estimated for the 

four reaches of the Pioneer Canal determined to have the largest percentage of seepage loss, 

Reaches 1, 2, 8 and 11. Of these reaches, the District selected Reach 1 for consideration 

to line and thus reduce seepage loss. The seasonal loss in Reach 1 was estimated to be 

about 3,000 acre-feet or about nine (9) percent of the total amount diverted from the 

Laramie River in 1990. Of the possible lining technologies, it was determined that PVC 

presented the most economical and reasonable method suitable for lining. It was estimated 

that the cost to install the PVC lining on the bottom section of Reach 1 would be about 

$28.00 per foot or $430,000 for the entire length. 

Condition of Existing Structures 

In general, all structures relating to the delivery of water are in relatively good shape. 

No bridges, culverts, etc. adversely affect the ability of the Pioneer Canal to carry or deliver 

water to the users. Many of the suggested repair items relate to the administration and 

measurement of water. These systems have been neglected for many years and are in need 

of rehabilitation. 
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Pioneer Canal Turnouts (Headgates and Parshall Flumes) 

Three headwalls on turnouts currently in use were determined to be in need of 

replacement. While these headwalls are presently functional their condition is deteriorating 

and they should be replaced. Six leaky headgates were found. It was not determined in 

these cases if the gasket only, or if the whole gate requires replacement. 

Like many irrigation districts, the most pelVasive problem with structures on the 

Pioneer Canal is the condition of measurement flumes. Forty flumes were found to be 

either submerged, off-level or both. Flumes that are off-level should be reset. There are 

several options to consider for rehabilitation of flumes that are level but submerged. In 

some instances cleaning of the ditch below the flume may solve the submergence problem. 

It is also possible to install a gage on the flume to measure the tailwater depth such that 

submergence correction curves may be used. The flume may also be raised and reset so that 

it would operate properly under free flow conditions. A larger flume may also help. During 

the summer of 1991 all submerged flumes were surveyed to determine the required elevation 

at which they would operate properly. The total cost of repairing the headgates and flumes 

on the Pioneer Canal was estimated to be $35,000. 

Hart Lateral (Head gates and Parshall Flumes) 

Most of the flumes on the Hart Lateral need to be reset. They suffer from not being 

level and excessive submergence problems. An analysis of the sUlVey information was made 

to determine if the flumes could be raised without causing water to overtop the banks of the 

ditches. The results indicate that some of the existing Parshall flumes can be reset and 

raised without extensive earthwork to raise the banks of the ditches to contain the flow, 

while others cannot. The lands selVed by the first turnout on the Hart Lateral, which has 

inadequate slope to provide accurate flow measurement, could be more easily served by a 

headgate directly from the Pioneer Canal. Estimated costs of rehabilitating the existing 

canal structures on the Hart Lateral are: headgates and flumes - $29,000 and the Talbott 

lateral relocation - $6,000. 
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Major Flumes 

Flow measurement structures along the Pioneer Canal are necessary to ensure the 

equitable delivery of water to the system users. Currently the following flow measurement 

structures exist along the Pioneer Canal. 

Location 

1) At the Laramie River 
2) On Lewis Lateral 
3) Below Sodergreen Lake 
4) On the Hart Lateral 
5) Near Curtis Street 
6) At Premer Ranch 

Structure Type 

20 ft. Parshall Flume 
4 ft. Parshall Flume 
Concrete Cross-section w/Rating Curve 
3 ft. Parshall Flume 
4 ft. Parshall Flume 
2 ft. Parshall Flume 

At the start of the Phase II investigation, only the Laramie River and the Premer 

flumes were working properly. It is recommended the new Parshall flumes be installed 

below Sodergreen Lake and below Osterman Lake. Estimated cost to install these flumes 

is $28,000. 

Tucker Pond 

Rehabilitation is required for the Tucker Pond embankment. Stability analysis 

showed that the existing embankment is stable, however the severe erosion on the upstream 

face must be repaired to ensure the safety of the structure. Conceptual designs for the 

rehabilitation of this structure call for the replacement of fill and riprap material on the 

upstream face and to underlay the riprap with an erosion control filter fabric. Estimated 

rehabilitation costs are $38,000. 

North Canal as a Return Flow Route from Lake Hattie to the Laramie River 

An investigation of the possibilities of using the North Canal and the draw below 

Tucker Pond as a return route for flows from Lake Hattie to the Laramie River was 

evaluated. The entire North Canal was inspected and existing structures were surveyed. 
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To be consistent with the previously developed option for returning water from Lake 

Hattie to the Laramie River utilizing the South Canal ("Lake Hattie Rehabilitation Project, 

Level II - Phase II, Preliminary Designs and Report", October 9, 1987), a design flow rate 

of 250 cfs was used. This flow rate was in addition to the need to transport approximately 

70 cfs retained in the North Canal for use by lands served by the North Canal beyond the 

point of diversion. Thus, the total capacity of the North Canal to the point where water 

would be released to the Laramie River (mile post 19.9) should be 320 cfs. 

The irrigated lands to the east of the Interstate highway have a water right to be 

served from the Pioneer Canal, thus the culverts under Interstate 80 may be used to 

transport the additional water. Use of these culverts for this project will have to be cleared 

with the Wyoming Transportation Department and a license obtained. The cost of 

constructing the new facilities to get the water from Lake Hattie back to the Laramie River 

via the North Canal is estimated to be $540,000, assuming the culverts under 1-80 may be 

used. 

The costs of the suggested rehabilitation measures on the Pioneer Canal are 

summarized below: 

Summary 

Summary of Costs of Rehabilitation Measures for Pioneer Canal 

Rehabilitate Headgates & Flumes - Pioneer Canal 

Rehabilitate Headgates & Flumes - Hart Lateral 

Relocate Talbot Lateral 

Sodergreen Reservoir Parshall Flume 

Osterman Lake Parshall Flume 

Reach 1 Canal Bottom Lining ($ 28/ft ) 

Tucker Pond 

6 

$ 35,000 

$ 29;000 

$ 6,000 

$ 17,000 

$ 11,000 

$430,000 

$ 38,000 



ECONOMIC ANALYSIS 

Willingness to Pay 

The Commissioners feel that an assessment of $4.08 per acre is as much as they are 

willing to plan on at this time. This assessment rate will generate about $65,000 per year 

and together with other income provide an annual income of about $87,000. With an 

operating cost of about $42,000, $45,000 is provided for debt retirement. 

While the District Commissioners have budgeted for the repayment of their share of 

the authorized rehabilitation projects for the Lake Hattie Project ($86,395 for the dam 

rehabilitation and $350,000 for the canal rehabilitation), they do not desire to obligate the 

District to more debt at this time. 

Thus, in order to undertake new rehabilitation work on the Pioneer Canal as 

recommended in this report, the District Commissioners will want to include the costs of this 

work as part of the authorized $1.4 million appropriation (Enrolled Act. 30, 1990) for the 

Lake Hattie Supply Rehabilitation Project. Such action will reduce the total amount of work 

on the Lake Hattie Supply Project. It is very possible that some of the work on the Pioneer 

Canal can be accomplished within the total cost of $1,400,000. 

Benefit-Cost Analysis 

The rehabilitation program for Pioneer Canal consists of several parts, as follows: 

1. Lining of the portions of the Pioneer Canal above Sodergreen Reservoir 

2. Rehabilitating headgates and measuring flumes to laterals 

3. Installing Parshall Flumes on the Pioneer Canal below Sodergreen Reservoir 
and below Osterman Reservoir 

4. Rehabilitation and riprap on Tucker Pond 

It is difficult to quantify benefits that will be derived from all of the measures listed 

above, even though the benefits are very real. The one exception is lining which saves a 

measurable quantity of water. Lining Reach 1 might save about 3,000 AF of water per year. 

Watts (1989) found that supplemental late season irrigation water in the Little Snake River 

Basin would be worth about $20.00 per acre-foot per year. Thus, for every acre-foot of 
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savings due to lining the canal, there should be a benefit of $20.00. Therefore, if about 

3,000 AF per year could be salvaged by lining Reach 1 of the canal for a cost of $430,000, 

the District would benefit by this action. With a 75% grant and 25% loan at 4% for 50 

years, the annual cost of this water would be about $2 per acre-foot. 

Benefits of Late Season Irrigation Water 

The factor which would probably provide the greatest benefit to the Pioneer Canal 

would be permission to store water which is now diverted early in the irrigation season so 

that it would be available for use later in the season. From interviews with current irrigators 

and with current and former county agents, there is unanimous agreement that water is not 

used to its maximum benefit under current practices. 

The hydrograph of diversions to the Pioneer Canal show that for 1990 water in excess 

of consumptive use requirements was diverted in April, May and June. If that excess 

diversion could have been stored and released for irrigation in July, August and September, 

yields probably would have increased or there would have been additional grazing during the 

early fall. 

One operator estimated that late season irrigation would increase his income by about 

$10 to $20 per acre by reducing the amount of hay used or needed to be purchased. Watts 

(1989) found that in the Little Snake River Basin supplemental late season water was valued 

at about $20.00 per acre-foot. It is reasonable to assume that the Laramie River valley is 

similar to the Little Snake River valley and thus, if there were a direct economic benefit of 

approximately $20 per acre-foot for supplemental late season irrigation water, the benefits 

of storing and releasing 0.5 acre-feet per acre for irrigation later in the season would be $10 

per acre. There would be no construction cost associated with this action since the storage 

facility is already in place, however, the State Engineer must be convinced that a transfer 

of direct flow to storage could be accomplished without injury to other appropriators. Thus, 

a WIRSOS, or similar, model would be necessary to effect this transfer. 
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Benefits of Improved Irrigation Efficiencv 

Many of the irrigators under the Pioneer Canal tend to divert water to their hay fields 

as soon as water is available in the ditch and to continue flood irrigating until the field needs 

to be dried up for haying. A more efficient method of irrigation would be to permit the soil 

to warm up before turning water on to the field and then turn the water off and on in 

response to the needs of the crop. While it is known that this procedure is better, there is 

a higher labor cost associated with it. An exact measure of cost or benefit is not readily 

available. Probably one means of getting this activity accepted would be to utilize the water 

on all lands within the District and provide for storage of direct flow so that the irrigators 

would have confidence that the water would be available later in the season. 

Other means of improving irrigation efficiency would be to use sprinklers, such as 

center pivots or side-rollers or gated pipe to better control the flood irrigation. Some of the 

members of the Irrigation District have installed sprinklers, and their operation has been 

successful. Most of the lands within the District are not suitable for sprinkler irrigation, but 

those lands that are, could benefit from this technique. To make sprinklers pay, the crop 

should probably be changed to alfalfa or an alfalfa-grass mix, which would add to the cost 

of installation. Alfalfa will not survive without intermittent irrigation, so sprinklers on gated 

pipe would be necessary or there would be some increase in labor cost for more intensive 

control of the irrigation water. 

A review of the ditch and lateral system under the Pioneer Canal indicates there are 

no known inefficiencies due to parallel ditch systems. While the seepage loss studies 

indicated that there are benefits of lining the entire Pioneer Canal, individual irrigators could 

also find it economical to line or pipe their laterals. 
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