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Feasibility Study 

Montezuma Valley Irrigation Company 
Lower Arickaree and Garrett Ridge Canal Piping Project 

Background   
Purpose  
Montezuma Valley Irrigation Company (MVIC) owns and administers the Lower 
Arickaree and Garrett Ridge Canals, which are 10,400 and 19,720 feet long and deliver 
10 and 22 cfs of water, respectively. The open canals currently lose water to seepage 
and evaporation and require significant operational or “push” water to make deliveries 
down-canal. The purpose of this project is to enclose portions of each canal through 
piping and allow the conserved water to be used by irrigators and held in the reservoirs 
longer during the irrigation season. The conserved water will provide additional water 
for use in times of drought and will enable flows to remain in the river system for 
extended periods.  

 Study Area Description 
Montezuma Valley Irrigation Company’s service area covers over 100 square miles and 
provides irrigation water to 1,529 users in the southwest corner of Colorado in 
Montezuma County. The service area includes the towns of Cortez and Lebanon, 
recreational areas around the McPhee and Narraguinnep Reservoirs, and reaches into 
the Ute Mountain Tribal lands. The Garrett Ridge and Lower Arickaree Canals deliver 
irrigation water to 1,133 total acres of primarily grass hay and alfalfa crops. A map of the 
MVIC service area and project map can both be found in Appendix A. 
 
Montezuma County is a census-designated place with demographic data available.  
The service area is within the Montezuma County census tract and the socio-economic 
statistics presented come from the 2020 Decennial Census from the United States 
Census Bureau.  
 

- Population: 25,846 
- Area: 2,2029.3 square miles (1.2 people per square mile) 
- Median Household Income: $61,377 
- Unemployment: 5.3%1 

 

1March 2024 reported data from Federal Reserve Bank of St. Louis 
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Previous Studies 
The Dolores Water Conservancy District’s 2018 Drought Contingency Plan listed the 
piping of the entire length of the Lower Arickaree canal as a priority project. The 
document identified the potential seepage water conservation and reduction in salt 
loading along the 10,400 feet of canal.  

Project Sponsor 
Description and History 
The Montezuma Valley Irrigation Company (MVIC) is a privately held 501 (c)12 non-
profit, mutual ditch and reservoir company in the State of Colorado. The Articles of 
Incorporation provided in Appendix B allow the company to issue shares. At present 
there are 33,284 shares and 1,529 accounts in total. 
 
MVIC was established in 1880 with the purpose of supplying irrigation water to the 
Montezuma Valley. The initial works of MVIC included  the construction of a tunnel and 
canal through the Dolores Divide, which was a trans-basin diversion from the Dolores 
River basin to the San Juan River basin. Following completion of these projects, MVIC 
received an absolute decree of 64.6 cfs and a conditional decree of 1,234.4 cfs for a 
total 1,300 cfs. Of the 1,234.4 cfs of conditional rights, 643 cfs was made absolute. 
Additionally, MVIC holds storage rights in three reservoirs: Narraguinnep (19,000 acre-
ft), Groundhog (26,710 acre-ft), and Totten (3,028 acre-ft). Prior to completion of the 
Dolores Project, MVIC delivered water through direct flow rights and reservoir storage 
rights.  
 
Dolores Project 
 In 1977, MVIC entered a contract with the Dolores Water Conservancy District (DWCD) 
to transfer 505 cfs of their remaining 592 cfs conditional rights, including storage rights, 
and all their excess water rights for the benefit of perfecting these conditional rights and 
receiving supplemental Federal Project Water through the Dolores Project. The Dolores 
Project allows for late season irrigation that was typically unavailable under MVIC’s the 
existing system.  
 
MVIC also gave up ownership of the Towaoc-Highline Canal in the Towaoc Highline 
Canal (THC) Contract of 1989 so that the Bureau of Reclamation could perform 
rehabilitation and use its existing route to supply the Ute Mountain Ute Indian 
Reservation. The THC Contract allowed MVIC to use any water saved by new salinity 
control features implemented under the Dolores Project by USBR.  
 



Lower Arickaree and Garrett Ridge Canal Piping Project Loan Feasibility Study
 

 
Page 4 of 13 

 

Water Rights 
Water Availability 
The MVIC system was initially organized in 1880 to divert water from the Dolores River 
and therefore holds some of the most senior water rights on the Dolores River. The 
MVIC water rights portfolio consists of senior direct flow and storage rights from the 
Dolores River and is supplemented by stored Dolores Project water from McPhee 
Reservoir, which allow for the irrigation of 37,500 acres of primarily alfalfa and grass 
hay. 

Of these 37,500 acres, 26,300 acres are defined as irrigable by USBR and can therefore 
receive Dolores Project water. MVIC’s annual Dolores Project water allocation varies 
from year to year and is calculated by taking the difference between the available non-
Dolores Project supply and the supply required to irrigate the 26,300 acres of Dolores 
Project eligible water at a rate of 4.01 acre-feet per acre. By contract, MVIC must limit 
their total non-Dolores Project diversions to 150,400 acre-feet, which includes the 
capacity of Groundhog, Narraguinnep and Totten Reservoirs.  

The seniority of these water rights means that MVIC is less vulnerable to hydrologic 
drought and can divert its water right unless extreme drought conditions exist.  

Water Supply Demands 
Demands within the MVIC service area (and area served by this project) will likely stay 
consistent during the 30-year term of the project loan. The land will likely stay in 
agricultural production and crop variety will likely stay the same. Advances in irrigation 
technology and irrigation system improvements could decrease the total consumptive 
use per acre on the MVIC system. The seniority of MVIC’s water rights reduces its 
vulnerability to drought conditions, however, minor shortages have been caused by 
drought years historically with the most extreme shortages occurring in 2002. There is 
no projected water supply deficit on the MVIC system during the term of this loan due 
to the enlargement of Groundhog Reservoir and storage exchange between 
Narraguinnep Reservoir and McPhee Reservoir during drought conditions.  

Project Description and Feasibility  
 

The purpose of this project is to reduce seepage, operational water, and evaporative 
losses along the Garrett Ridge and Lower Arickaree canals through canal piping. The 
project will facilitate management of reservoir releases to meet current demands and 
water savings accumulated from the project will increase reservoir supplies. Water 
saved within reservoirs will be available to meet irrigators full water shares throughout 
the irrigation season, even during drought conditions. 
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Within the USBR WaterSMART grant application, both pipelines were assumed to be  
36-inch diameter pipe as a measure to conservatively estimate construction costs. Flows 
in the pipeline will decrease as water is turned out of the pipeline, which will likely allow 
for decreases in pipe diameter down the pipeline alignment. Alternatives No. 2 and No. 
3 were evaluated assuming 36-inch diameter pipe would be installed throughout the 
length of both pipelines.  

 
Analysis of Alternatives 
During the initial planning of the piping project three alternatives were considered. 
1) No action 
2) Installation of a 36” C-900 pipeline (new infrastructure) 
3) Installation of a 36” HDPE pipeline (new infrastructure) 
 
 Alternative No. 1 was not selected, as the project was listed as a priority project in 

the Dolores Water Conservancy District’s Drought Contingency Plan (2018) and the 
project benefits contribute to the goals of MVIC. This action was deemed 
unacceptable by the MVIC Board.  
 

 Alternative No. 2 would involve piping a total of 16,600 feet of the Garrett Ridge 
canal and Lower Arickaree canal with 36” C-900. The new pipelines will be installed 
within the existing canal prisms to reduce any additional easement acquisition. 
Piping sections of the canal eliminates open ditch seepage, evaporative losses, and 
the need for operational water while increasing water share availability for irrigators 
and reservoir supplies. Due to the sinuosity of the canal alignment and the rigidity of 
C-900 pipe, numerous pipe fittings would be required to remain in the existing canal 
alignment. This alternative was not selected based on the anticipated high cost, 
construction, and maintenance associated with C-900 pipe’s required fittings and 
appurtenances.    

 
 Alternative No.3 was selected as the preferred alternative as the use of HDPE pipe 

allows for an increased bending radii and therefore a significant reduction in pipe 
fittings and appurtenances. HDPE pipe has an equivalent reduction in water loss to 
C-900 while mitigating the additional capital and maintenance costs associated with 
C-900 pipe fittings. Further detail of this alternative is provided below. 

 
Selected Alternative 
After selecting Alternative No. 3, preliminary engineering work, including anticipated 
pressure head calculations, preliminary alignment determination and pipe sizing was 
completed.  
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9,500 feet of the Lower Arickaree canal will be piped using 36-inch HDPE pipe. A 
concrete intake and screening structure will control flow into the pipeline. A flow meter 
and isolation valve will be placed at the start of the Lower Arickaree downstream of the 
concrete intake structure. The Lower Arickaree will follow the existing open ditch 
alignment for 9,500 feet to approximately where the turnout LA-19 is located. The 
downstream end of the pipe will be closed. A drain will be included to empty the 
pipeline at the end of the irrigation season. An additional isolation valve is proposed at 
the Road P crossing. Each turnout will tie onto the 36-inch pipeline with a standard 
turnout design, likely consisting of a short run of 6-inch pipe, a butterfly valve, and a 
flow meter. See Appendix A and C for detailed project maps.  
 
The lower 7,100 feet of the existing Garrett Ridge canal will be piped with 36-inch HDPE 
pipe (the main pipeline). A concrete intake and screening structure will be installed to 
control flow into the main pipeline and into a proposed 2,340-foot 36-inch HDPE spill 
pipeline to the Upper Hermana Lateral. The end of the main pipeline will tie into the 
existing 18-inch pipeline at the end of the Garrett Ridge. At the tie-in of the spill pipeline 
into the Upper Hermana, a concrete outlet structure will be installed to prevent 
scouring. A flow meter will be installed on the main pipeline. A pressure reducing 
structure may be required near the middle of the main pipeline, and isolation valves will 
be installed on either side of the Highway 491 crossing. Each turnout will tie onto the 
36-inch pipeline with a standard turnout design, likely consisting of a short run of 6-inch 
pipe, a butterfly valve, and a flow meter. See Appendix A for a detailed project map. 
Table 1, below, provides the preliminary Opinion of Probable Construction Cost for both 
pipelines.  
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Table 1. Lower Arickaree and Garrett Ridge Canal Piping Project Opinion Of Probable 
Construction Cost 

 

Item Description Unit
Estimated 
Quantity

Unit Price Amount

1 Construction Engineering LS 1 255,500$     255,500$            
2 Design/Inspection LS 1 408,800$     408,800$            
3 Mobilization LS 1 400,000$     400,000$            
4 Clear & Grub LS 1 50,000$        50,000$              

5
Lower Arickaree Connection to 

Upper Hermana LS 1 30,000$        30,000$              

6
Garrett Ridge Reinforced Concrete 

Intake/Overflow Structure CY 5 2,000$          10,000$              

7
Excavate, Install, Backfill, & 

Compact 36" SDR 32.5 HDPE Pipe LF 18,970 100$              1,897,000$        
8 Furnish 36" SDR 32.5 HDPE Pipe LF 18,970 100$              1,897,000$        

9
Furnish & Install Pressure Reducing 

Structure Garrett Ridge EA 1 100,000$     100,000$            

10
Construct Concrete Outlet 

Structure into Upper Hermana CY 5 2,000$          10,000$              

11
Furnish & Install 3" Combination Air 

Vacuum Valve EA 18 5,000$          90,000$              
12 Furnish & Install 36" Flow Meter EA 2 10,000$        20,000$              
13 Furnish & Install Isolation Valves EA 3 30,000$        90,000$              

14

Furnish & Install 6" Turnout Tees, 2 
Butterfly Valves, Flow Meter, and 

Vault EA 37 10,000$        370,000$            

15
Furnish & Install System Drain on 

Lower Arickaree EA 1 20,000$        20,000$              
16 Reseed Disturbed Area SF 596,000 0.10$            59,600$              

17
County Road Roadway Surface 

Repair SF 225 8$                  1,800$                

18
Traffic Control at County Road 

Crossings EA 2 2,300.0$      4,600$                
19 Highway 491 Road Crossing EA 1 25,000.0$    25,000$              
20 Driveway Crossing Repair EA 4 1,200.0$      4,800$                
21 19.13 kWh Solar Array EA 1 30,000$        30,000$              

5,774,100$        

22 Environmental/NEPA Compliance LS 1 229,900$     229,900$            
229,900$            

6,004,000$        Grand Total

Other Costs  

Other Costs - Subtotal

Construction Costs  

Construction Costs - Subtotal
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Implementation Schedule 
MVIC has contracted J-U-B Engineers to provide design, specifications, and contract 
documents beginning in May 2024. Additionally, J-U-B Engineers will perform NEPA 
compliance work in tandem with design. Table 2 provides an approximate breakdown of 
major milestones in the project implementation process. 
 
Table 2. Implementation Schedule 

Tasks Milestones Estimated Completion 
Dates 

Preliminary 
Planning 

Pipe sizing, preliminary alignment 
determination of canals, topographic survey May 2024 

Design 
Pipeline alignment determination                             
60% design complete                                                
Final design complete 

June 2024  
December 2024  
August 2025 

Environmental  
NEPA kick-off                                                     
Complete environmental field work                          
FONSI issued 

April 2024  
December 2024  
August 2025 

Cultural 
Compliance 

Complete cultural survey                                     
Complete cultural report 

December 2024  
April 2025 

Construction 

Project bidding                                                       
Mobilization                                                           
Pipeline and structure construction                 
Construction closeout                                        
Solar installation 

September 2025  
October 2025  
Nov. 2025- Mar. 2027 
April 2027      
June 2027 

 
Impacts 
The impacts caused by the Piping Project are expected to be minimal, as the project 
construction will occur within the existing canal prism and outside of the irrigation 
season to maintain water deliveries. 
 

Impacts on Manmade Environment – Construction of the pipeline is expected to 
impact thru traffic at various road crossings along the project. The contractor will 
be responsible for providing notice to all affected parties and allowing for access 
to local traffic. Traffic control on major roadways will be discussed with CDOT if 
needed for this project.   
 
Installing the pipeline within the existing ditch alignments will minimize utility 
conflicts and any new easement acquisitions. The contractor will be responsible 
for taking the proper care and precautions for working near existing utilities. 
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Impacts on Natural Environment – The extents of disturbances associated with 
project construction are not expected to encroach on any previously undisturbed 
areas. While any significant impacts on the natural environment are not 
expected, a NEPA document (likely an Environmental Assessment (EA)) will be 
prepared. This document will establish environmental baseline and detail 
resource impact analyses (including biological inventory and assessment, and 
aquatic resource delineation and report).  
 
Additionally, a cultural resources survey will be completed, and a USACE RGP-5 
permit will be obtained prior to construction. NEPA compliance work will be 
completed in close coordination with USBR (lead federal agency), USFWS, and 
other necessary governmental agencies. The contractor will be responsible for 
submitting a Storm Water Pollution Prevention Plan (SWPPP) which will help to 
ensure that impacts to the natural environment are minimized.   

 
Institutional Feasibility 
Entities that are, or may be, involved in the design, construction, and financing of the 
project include: 
 

- Montezuma Valley Irrigation Company (MVIC) – financing, general 
administration, project management 

- J-U-B Engineers, Inc. (JUB) – Design, bid phase assistance, assistance with As-
Built documentation and project closeout 

- United States Bureau of Reclamation (USBR) – Financing through 
WaterSMART Water and Energy Efficiency Grant 

- Colorado Water Conservation Board (CWCB) – Financing through Water 
Project Loan 

 
Given the federal funding source, permitting and environmental compliance will be 
required to undertake construction of the project. National Environment Policy Act 
(NEPA) documentation in the form of an EA will be submitted to USBR, and issuance of a 
Finding of No Significant Impact (FONSI) is anticipated. MVIC and JUB are aware that 
design review and acceptance with the USBR and CWCB is required prior to bidding and 
construction. 
 
Montezuma Valley Irrigation Company has procured J-U-B Engineers for final plans, 
specifications, and contract documents. Upon completion of the design and acceptance 
of the design by USBR and CWCB, MVIC will lead during the bidding, material 
acquisition, and construction with assistance from J-U-B as required.  
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MVIC will be the entity entering into contracts and agreements with contractors, 
vendors, and other construction phase services. Some construction phase permitting 
may be required and will be the responsibility of the contractor.  
 
Financial Feasibility 
To finance the estimated $6,004,000 project, MVIC is utilizing a combination of a USBR 
WaterSMART grant and loans from CWCB. (See Appendix E for account balances as of 
the preparation of this report). MVIC has recently secured $3,000,000 in federal grant 
funding from the USBR WaterSMART Water and Energy Efficiency Grant (WEEG). The 
WEEG grant requires a 50% applicant match, which MVIC will meet through the 
requested CWCB Water Project Loan program. The estimated funding distribution by 
source is provided in Table 3. Please note that any additional costs incurred will be 
funded by MVIC. 

 
 Table 3. Funding Distribution by Source 

Entity Grant Loan/Cash Total Percent 
Participation 

USBR $3,000,000  $              -     $3,000,000 50% 
CWCB $              -     $3,004,000 $3,004,000 50% 
Totals $3,000,000  $3,004,000  $6,004,000 100% 

 
 

Montezuma Valley Irrigation Company is requesting a 30-yr loan from the CWCB under 
the “Agricultural” rate. A rate of 2.0% is assumed for analysis, resulting in an annual loan 
service amount of $134,128.37. MVIC anticipates that no loan fund reserve will be 
required for this loan.  

 
MVIC plans to repay the CWCB loan with a pledge of shareholder assessments. MVIC 
2024 assessment was based on 33,284 shares at $41 per share and 1,529 accounts at 
$410 per account accounting for $1,991,534 in assessments. A portfolio of other 
investments and income streams amounts to another $1,394,576 annually, which is 
likely to increase over the loan term. Current annual revenue for analysis is estimated at 
$3,395,950. 

 
Annual operating expenses for 2019-2023 are provided in Table 4, while full financial 
statements for the five years are provided in Appendix D. Based on provisional 2023 
data, annual operating expenses, excluding a project loan, are estimated at $2,029,000.  
A schedule of Revenue and Expenditures is provided in Table 5. 
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 Table 4. 2019-2023 Annual Operating Expenses   

 Year  Operating Expense 
2019 $1,625,859 
2020 $1,872,573 
2021 $1,875,556 
2022 $2,933,950 
2023 $2,029,000 
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Table 5. Schedule of Revenue and Expenditures 
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TABOR Issues:  
As a private, non-profit organization, no TABOR issues are expected to arise from the 
funding of this project.  
 
Loan Collateral:  
MVIC’s pledge of shareholder assessments, detailed above, will provide the primary 
collateral for this loan. Additionally, the project facilities (i.e. infrastructure constructed 
during the project) will provide additional loan collateral. 

Conclusions and Recommendations:  
 The Lower Arickaree and Garrett Ridge Canal Piping Project is needed to mitigate 

seepage losses which will increase the efficiency of MVIC’s water delivery system. 
 MVIC is incorporated in the State of Colorado and can enter into a contract with the 

CWCB for the purposes of obtaining a loan. 
 The total estimated cost of the project is $6,004,000. Financing will be provided by 

combining $3,000,000 in a secured USBR WEEG grant and a $3,004,000 loan. 
 The project is technically and financially feasible.
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Conceptual Design Drawings 
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