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EXECUTIVE SUMMARY 

Authorization and Purpose 

On June 5, 1995 Lidstone & Anderson, Inc. (LA) entered into a contract with the 

Wyoming Water Development Commission (WWDC) to provide professional services related to 

the Hill Irrigation District Improvements Project. LA was retained to conduct a feasibility study 

(Level II investigation) of structural or management measures to improve operation, reduce 

maintenance, and rehabilitate the conveyance facilities and structures associated with the main 

canal and laterals of the Hill Irrigation District (District). 

This work was completed in two phases; Phase I involved the identification and evaluation 

of alternative improvements while Phase II pertained to the preparation of conceptual designs and 

costs estimates associated with the rehabilitation measures or improvements selected for 

implementation. This document summarizes the results generated during the Phase I and Phase 

II efforts. 

History of the Project 

As indicated on Figure 1.1, the Hill Irrigation District is located in Goshen County with 

irrigated lands situated immediately north and east of the City of Torrington. The primary source 

of irrigation water is obtained from the North Platte River via the Interstate Canal. 

Approximately 3,810 acres of land are served by the water diverted from the Interstate Canal into 

the facilities owned and operated by the District. 

Operation of the Hill Irrigation District reportedly began near the turn of the century. 

Presently, the primary conveyance system consists of: (a) a headgate structure and weir for 

diverting and measuring water from the Interstate Canal; (b) approximately 5 miles of main canal, 

and (c) several turnout structures and crossings. Several laterals also exist within the District but 

operation and maintenance activities are primarily restricted to the main delivery canal. With 

respect to the main delivery canal, approximately 3.3 miles are lined with concrete while the 

remaining canal section are unlined. In the early 1970's, the concrete lining was placed in the 

canal as a joint venture with the Soil Conservation Service. 

The original supply of irrigation water for the District consists of direct flow from 

the North Platte River under Permit #3409 (priority 9-6-1901) and storage in Pathfmder Reservoir 

under Permit #1398E and #609R (priority date 12-6-1904). Based on an appropriation of 1 cfs 

per 70 acres, the District can legally divert 54.'4 cfs at the headgate on the Interstate Canal. 

During periods when surplus flows are available, this diversion increases to approximately 108.8 

cfs. Several individual irrigators supplement their water supplies through their own irrigation 

wells. 
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Prior to 1995, the District was responsible for the operation and maintenance of their 
irrigation facilities. The District hired one ditchrider to monitor the deliveries of water from the 
main canal and perform limited maintenance on the main canal and turnout structures. Accurate 
measurements of the water deliveries to individual irrigators were not maintained at all of the 
delivery locations. Annual maintenance of the main canal and appurtenant structures was often 
completed with volunteer support from the irrigators and rental of equipment to facilitate 
completion of the maintenance activities. Historically, the District has never owned the vehicles, 
machinery or equipment required to maintain the irrigation delivery system. 

During the 1995 irrigation season, in response to dissatisfaction with the historical 
operation and maintenance of the irrigation facilities, the District contracted with the Goshen 
Irrigation District (GID) to provide these services. Records maintained by Mr. Bill Vandivoort 
of the GID indicated that 25 of the 34 water users were provided with a total of approximately 
6,948 acre-feet. The diversion from the Interstate Canal was recorded to be 7,468 acre-feet 
indicating a 7% loss and waste volume associated with the diversions. Mr. Vandivoort indicated 
that the relatively low loss and waste volume is partly attributable to the fact that only diversions 
from the main delivery canal are recorded. It is conceivable that significantly higher loss values 
are incurred along the laterals that exist within the District. Furthermore, no wasteway facilities 
presently exist to return operational waste to a major drainageway. In essence, the irrigator(s) 
at the end of the system accept the operational waste on their lands; this practice results in an 
inaccurate assessment of the operational waste/loss associated with the existing facilities along 
with an inflated on-farm delivery for these irrigators. Based on the records maintained by the 
GID in 1995, the on-farm deliveries ranged from 0.85 acre-feet to 7.7 acre-feet per acre with an 
average on-farm delivery of 2.2 acre-feet per acre. 

Summary of Existing Problems 

In recent years, the District has become increasingly aware of potential liability issues 
regarding public safety as well as their capability to measure, record and manage the water 
deliveries to its water users. With respect to public safety, two sections of the canal represent 
significant concerns. First, the section of the main delivery canal immediately east of State 
Highway 159 is construed as a public safety hazard. This hazard is exacerbated during the 
irrigation season when irrigation water is conveyed within the canal. Second, as indicated in 
Figure 1.1, a section of the main delivery canal is located immediately north of an existing 
housing development. In this area, the canal is concrete-lined; children that may inadvertently 
fall into the canal will be transported downstream and potentially risk serious injury . 
Improvements to the canal in these areas were identified as a priority to reduce the liability of the 
District. 

Accurate measurement of water delivered to all of the individual irrigators is not presently 
being conducted. Problems presently exist with the Cipolletti weir near the Interstate Canal and 
turnout structures and measuring flumes located along the main delivery canal. Furthermore, no 
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measurement of water delivered to some of the individual irrigators at locations on the main canal, 
Lateral #1 and Lateral #3 is being conducted. 

Maintenance of the District facilities has historically been limited to annual efforts 
completed by members of the District. When necessary, equipment has been rented or leased to 
complete the major work items. Dedicated manpower and equipment are necessary to maintain 
the existing facilities and promote the delivery and measurement of water to the members of the 
District. 

The Cipolletti weir was reportedly submerged during flow diversions greater than 50 cfs. 
Since the District has historically diverted flows in excess of 50 cfs, measurements have 
conceivably over-estimated the actual diversion from the Interstate Canal. 

During the field work for this project, it was noted that several measuring flumes along 
the main delivery canal are potentially submerged during normal irrigation operations. 
Submergence of the flumes results in inaccurate measurement and an actual delivery to the 
individual irrigator that is lower than that measured by the flume. In addition, Mr. Bill 
Vandivoort of the GID has indicated that several of the turnout structures are badly deteriorated 
and need to be replaced. 

As indicated previously, diversion records are restricted to those structures located on the 
main delivery canal. At least two laterals exist that convey water overland before being diverted 
by the individual irrigators. To properly and accurately account for water conveyance and 
seepage losses, the laterals should be included within the operation and maintenance of the 
District. This action would also give a better indication of the actual delivery to the individual 
irrigators. With the present system of water measurement, those irrigators who divert from the 
main delivery canal directly onto their lands do not incur the additional conveyance losses 
associated with the laterals. Consequently, the present system in not providing an equitable share 
of the water to all users. Furthermore, maintenance for these laterals is presently the 
responsibility of the individual irrigators diverting water from the lateral. This results in an 
additional burden that is not equitably shared by all irrigators within the District. During the field 
work, it was evident that the laterals collect debris and dirt during the winter months and require 
significant annual maintenance to become operational for the following irrigation season. 

The management of the water diversions from the Interstate Canal presently relies on 
removing operational waste at the end of the main delivery canal. No wasteways exist to divert 
the operational waste volumes to a major drainageway or re-regulation reservoir. Assuming a 
diversion of 45 cfs, a maximum of 90 acre-feet of water can be potentially wasted each day that 
diversions are limited by periodic summer thunderstorms. The District is fortunate that the 
irrigator(s) at the end of the canal are willing to accept the operational waste volumes. If this 
attitude is changed in the future, a significant problem could arise from a water management 
standpoint. 

Finally, recent studies completed for the City of Torrington have indicated high nitrate 
levels in the municipal water wells. The high nitrate levels can be related to the flood irrigation 
practices associated with farm lands located north of Torrington. This area does include lands 
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operated by the District. Ongoing efforts conducted by the Natural Resource Conservation 
Service (formerly the SCS) are focusing on the viability and economic feasibility of converting 
on-farm flood irrigation facilities to surge irrigation or sprinkler systems. 

Inventory of Existinl: Structures 

During the field investigation, an inventory of the existing structures was completed. The 
inventory included field measurements of the structures, estimation of the remaining design life, 
and a review of historic operation and maintenance efforts associated with the structures. The 
field measurements were taken to promote the hydraulic evaluation of existing facilities as well 
as design criteria for the proposed improvements. 

Several types of structures were identified during the inventory of the District facilities. 
These structures included: (a) diversion headgate; (b) road crossing structures; (c) check 
structures; (d) main canal; (e) flow measuring structures in the main canal; (f) lateral canals; (g) 
lateral headgates, measuring devices; road crossing structures; and splitter boxes; and (h) 
individual turnout structures and measuring devices. Although the District has not historically 
identified or maintained laterals for the delivery of irrigation water, during the completion of the 
Phase I work effort, canals or ditches which provide water to two or more users were earmarked 
as laterals. The reasoning for identifying laterals in this manner was to support the equitable 
distribution of water and maintenance costs to all users. 

Rehabilitation Plan 

Based on the results of the field investigation and the subsequent technical analysis, 
specific improvements to the existing facilities were earmarked for further evaluation. The 
improvements include the following items. 

1. Rehabilitation or replacement of existing measuring structures including the Cipolletti 
weir near the head gate on the Interstate Canal as well as individual measuring flumes 
located along the main delivery system. 

2. Installation of additional turnouts and measuring flumes to promote the accurate delivery 
and measurement of water to all users within the District. 

3. Rehabilitation or replacement of existing headgates/turnout structures. 

4. Rehabilitation of laterals to reduce the annual maintenance associated with cleaning, 
clearing and grubbing. Replacement (!)f the earthen ditch with a pipeline should be 
considered where feasible. 

5. Rehabilitation of the main delivery canal and laterals to reduce the annual maintenance 
associated with cleaning, clearing and grubbing. The primary improvement associated 
with this task is the removal of trees that have encroached on the canal. 
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6. Construction of an improvement to facilitate the conveyance of operational waste to the 
Arnold Drain. This improvement may include construction of a wasteway channel or 
small operational waste storage reservoir. 

7. Rehabilitation of that portion of the canal adjacent to the housing development in Section 
4 (see Figure 1.1) to reduce the public safety hazard. 

8. Rehabilitation of the portion of the canal adjacent to State Highway 159 to reduce the 
public safety hazard. Placement of the canal in a pipe or placement of guardrails could 
be considered as improvement alternatives. 

9. Rehabilitation or replacement of check structures and check-drop structures which are 
not presently functioning as originally designed. 

10. Rehabilitation of the culvert crossings presently experiencing sedimentation problems 
which limit the capacity of Lateral #2. 

A rehabilitation plan was developed to specifically address these improvements. This plan is 
presented in the following table (Table 1.1). 

Table 1.1 Summary of the Hill Irrigation District Rehabilitation Plan. 

. Priority Recommended Improvement Construction 
: Cost Estimate 

1 Rehabilitation and/or replacement of main canal Cipolletti weir $5,000 

2 
Rehabilitation, replacement and/or installation of flow $49,500 measurement/headgate/turnout structures along main canal and laterals 

Public Safety hazard mitigation at the housing development 
3 Alt 1. 6-ft high chain-link fence Alt 1. $56,000 

Alt 2. Steel grading to cover canal Alt 2. $240,000 

4 Rehabilitation of Lateral # 1 (Pipeline/Divider Box) $85,000 

5 Rehabilitation of the main canal (vegetation/tree removal) $18,000 

6 Rehabilitation of the unlined portion of the canal, primarily $63,000 
rehabilitation/installation of check structures 

Construction of wasteway improvements 
7 Alt 1. Construction of a channel Alt 1. $108,000 

Alt 2. Construction of a temporary storage reservoir Alt 2. $70,000 

Public safety hazard mitigation for open canal section adjacent to WY HWY 159 
8 Alt 1. Installation of guard rail Alt 1. $50,000 

Alt 2. Installation of pipeline, 5-ft diameter Rep pipe Alt 2. $220,000 

9 Lateral #2 road crossings, installation of silt traps $12,000 

The rehabilitation plan included prioritization of the proposed improvements along with estimated 
construction costs. This information was summarized in a report submitted on September 17, 
1996 and formally presented to the WWDC and the District on October 4, 1996. Following the 
presentation, the District recommended that Items 1, 2 and 5 be submitted for funding during the 
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1997 legislative session. Final cost estimates for these items were prepared and a funding package 

submitted to the legislature. During the 1997 legislative session, an appropriation for $100,000 
was approved for construction of Items 1, 2 and 5. 

During the meeting on October 4, 1996 and subsequent meetings early in 1997, the District 
also directed LA to prepare conceptual design information and cost estimates for the remaining 
items. 

Conceptual Desi2n 

Conceptual design details were generated for all improvements identified in the 
rehabilitation plan summarized in Table 1.1. Based on the conceptual design details, detailed cost 
estimates for construction of the improvements to the irrigation delivery system of the Hill 
Irrigation District were prepared. 

The District initially directed LA to prepare cost estimates for three items (Items 1, 2 and 
5) recommended for improvements in the plan. These three items are hereinafter referred to as 

the Phase I project improvements. Final cost estimates for the following Phase I improvements 
were prepared and submitted to WWDC in a letter dated October 31, 1996. A final cost estimate 

and repayment plan, presented in Table 1.2, was generated for the Phase I project improvements. 

Table 1.2 Final Cost Estimate and Repayment Plan for Phase I Improvements. 

I Item Description I Amount I 
Item 1. Rehabilitation of Main Canal C ipo lletti Weir $ 5,000 

Item 2. Rehabilitate, Replace and/or Install Headgates, Turnout Structures and $ 49,150 
Flow Measuring Devices 

Item 5. Rehabilitate Main Canal (Tree/Stump Removal) $ 16,000 

Cost of Phase I Project Components $ 70,150 

Contingency (15%) $ 10,550 

I Subtotal 1$80,700 I 
Engineering (100/0) $ 8,100 

Final Plans & Specifications $ 8,100 

I Total· Construction Cost I $ 96,900 I 
Permitting and Mitigation $ 1,000 

Legal Fees $ 500 

Access and Right-of-Way $ 500 

I Total Project Cost 1$98,900 I 
50% Loan $ 49,450 

Repayment Factor (20 Years @ 7.25%) 0.09626 

I Annual Payment 1$ 4,760 I 
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Following the completion of the conceptual design for all improvements identified in the 

Rehabilitation Plan, a final cost estimate and repayment plan was prepared for the remaining items 

in the plan. These six items represent Phase II of the recommended improvements. Table 1.3 

presents the final cost estimate and repayment plan for Phase II improvements. 

Table 1.3 Final Cost Estimate and Repayment Plan for Phase II Improvements. 

I Item Description I Amount I 
Item 3. Installation of a Chain Link Fence Near the Housing Development $ 56,000 

Item 4. Installation of a Pipeline and Divider Boxes in Lateral #1 $ 66,500 

Item 6. Rehabilitation of the Main Canal Check Structures $ 61,500 

Item 7. Construction of Temporary Storage Reservoir $ 70,000 

Item 8. Installation of a Guardrail along Wyoming Highway 159 $ 28,000 

Item 9. Installation of Silt Traps on Lateral #2 $ 12,000 

Cost of Phase II Project Components $ 294,000 

Contingency (15 % ) $ 44,100 

I· Subtotal I $338,100 I 
Engineering Costs (10 % ) $ 34,000 

Final Plans and Specifications $ 34,000 

I Total Construction Costs I $ 406,100 I 
Permitting and Mitigation $ 2,000 

Legal Fees $ 1,000 

Access and Right-of-Way $ 500 

1 Total Project Cost 1$409,600 I 
50% Loan $ 204,800 

Repayment Factor (20 Years @ 7.25 %) .09626 

I Annual. Payment I $ 19,714 I 

Impact on the Current Annual Assessment 

For the users associated with the Hill Irrigation District, an annual assessment is levied 

to each water user on the basis of irrigated acreage. Since 1995, this assessment has increased 

from $12.00 to $16.00 per acre. This increase largely reflects the costs associated with 

improvements in the operation and maintenance of the existing facilities. 

As indicated in Chapter VI the annual payment to retire the debt associated with 

construction of proposed improvements is $4,760 and $19,714 for the Phase I and Phase II 

improvements, respectively. Assuming a maximum irrigated acreage of 3,810 acres, the current 

annual assessment will need to be increased by $1.25 if the District constructs the Phase I project 
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improvements. This represents a minimum 8 percent increase in the assessment. Construction 

of the Phase IT improvements will increase the current assessment $5.17 while implementation of 
both Phase I and Phase IT will result in an increase of $6.42. Should the District wish to construct 
all improvements, the assessment will increase by as much as 40 percent. 

Conclusions and Recommendations 

Based on the information presented in the previous chapters, the following conclusions and 
recommendations are provided. 

1. To the maximum extent possible, the District should integrate improvements that will 
tend to reduce the nitrate levels in the municipal water supply wells. These 
improvements include the conversion of laterals from open channels to pipelines. This 
conversion will support the changes from flood irrigation to sprinkler facilities. 

2. Following the preparation of the Rehabilitation Plan the District directed that an 
application for funding be submitted to the 1997 legislature. This application included 
construction of the items listed below. 

• Rehabilitation of the Main Canal Cipolletti Weir 

• Rehabilitation, Replacement and/or Installation of Headgates, Turnout Structures 
and Flow Measuring Devices 

• Rehabilitation of the Main Canal (Tree and Stump Removal) 

The total project cost associated with the construction of these items is estimated to be 
$98,900. Assuming a 50% grant and 50% loan (20 years @ 7.25%), the annual 
payment necessary to retire the loan is estimated to be $4,760. The application for 
funding was approved by the 1997 legislature for an amount of $100,000. This 
construction package represents Phase I of the proposed project improvements. 

3. Phase II of the proposed project improvements consists of the following items. 

• Installation of a Chain Link Fence near the Housing Development 
• Installation of a Pipeline and Divider Boxes in Lateral #1 
• Rehabilitation of the Main Canal Check Structures 
• Construction of a Temporary Storage Reservoir 
• Installation of a Guardrail along Wyoming Highway 159 
• Installation of Silt Traps in Lateral #2 

The total project cost associated with construction of the Phase II improvements is 
estimated to be $409,600. Assuming a 50% grant and 50% loan (20 years @ 7.25%), 
the annual payment necessary to retire the loan is estimated to be $19,714. 
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4. To meet the debt retirement, the District would need to increase the existing assessment 
of $16.00 per acre. The increase would be: 

• $1.25 if the District constructs the Phase I project improvements only; 
• $5.17 if the District constructs the Phase II project improvements; and 
• $6.42 if the district constructs both the Phase I and Phase II project improvements. 

These values represent a minimum increase of 8 percent to a maximum increase of 40 
percent assuming construction of all proposed improvements. 

5. Alternative funding sources may provide monies to offset the potential loan obligations 
associated with construction of the improvements. The Farm Service Agency has funds 
available to construct the proposed improvements associated with the pipeline in Lateral 
#1. Obtaining fmancial assistance from the Farm Service Agency may be contingent on: 
(a) obtaining matching funds available through the WWDC; and (b) development of an 
agreement between individual irrigators along Lateral #1 and the District. 

The City of Torrington may provide funding support for the construction of the fence 
adjacent to the housing development. Similarly, the Wyoming Highway Department 
may offer financial assistance for the construction of the guardrail along Wyoming 
Highway 159. Additional coordination with both entities is required to determine the 
level of commitment for funding the proposed improvements. 

Given the information presented above, we recommend proceeding into Level III design 

and construction with the Phase I project improvements at this time. This will facilitate the 

accurate measurement of irrigation water throughout the canal system. Depending on the ability

to-pay of the individual landowners as well as the availability of alternative funding sources, 

several items from the Phase II project improvements should be seriously considered for Level 

III design and construction. As a minimum, these items include: (a) Item #3-Installation of a 

Chain Link Fence near the Housing Development; (b) Item #4-Installation of a Pipeline and 

Divider Boxes in Lateral #1; and (c) Item #8-Installation of a Guardrail along Wyoming Highway 

159. In addition, the District should seriously consider construction of the temporary storage 

reservoir to better regulate the diversion of operational waste flows from the main canal. 

Construction of this reservoir will: (a) improve water management and regulation, and (b) reduce 

reliance on the irrigator located at the end of the canal to accept the operational waste volumes. 

Finally, during the time periods when limited water is available for irrigation, an operational plan 

should be developed to ensure the equitable delivery of water to all users. 
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