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Executive Summary   
 
The Plaza Project - Phase 3: Prairie Ditch Implementation Project (Phase 3) is the second phase 
of implementation of the Plaza Plan. The Plaza Plan, the restoration master plan for the Sevenmile 
Plaza area of the Rio Grande, was finalized in December 2011 and completed through the Plaza 
Project – Phase 1: Plaza Planning Project (Phase 1). During Phase 1, the RGHRP worked with 
stakeholders to determine the primary issues in the area, identify remediation methods, and 
develop an implementation plan to improve the health and function of the Rio Grande. The 
identified issues include streambank instability in the 2.8-mile project reach, a degraded 
wetland, and aging, hazardous, and inefficient diversion structures. The Plaza Project – Phase 2: 
McDonald Ditch Implementation Project (Phase 2) is the first phase of implementation of the 
Plaza Plan. Phase 2 is underway, with completion expected in 2015. Phase 2 includes 
reclamation of a 2-acre wetland, stabilization of 2,000 feet of streambanks, and replacement of 
the McDonald Ditch diversion and headgate. The new headgate will contain automated 
measuring gates, while the diversion will include passage for fish and boats.  
 
The proposed Project, Phase 3, will continue implementation of the Plaza Plan and 
recommendations of the 2001 Study. Phase 3 integrates the rehabilitation of the Prairie Ditch 
diversion and headgate with the objectives of the 2001 Study, the rehabilitation of the neighboring 
McDonald Ditch diversion, and the stabilization and restoration of the surrounding riparian areas. 
Preliminary designs for the Prairie Ditch headgate and diversion, and streambanks were developed 
by the NRCS in Phase 1. In Phase 3, Project engineers will finalize the design for each of the project 
elements, the Prairie Ditch diversion and headgate will be replaced, channel and streambank 
stabilization will be implemented, and outreach and education will be conducted.   
 
The objectives of Phase 3 are to:  

 Improve diversion efficiency and reduce maintenance by replacing the aging Prairie Ditch 
headgate, installing automated water gates, and replacing the Prairie Ditch diversion dam;  

 Enhance water quality by reducing erosion and sediment input;  

 Improve riparian condition by stabilizing up to 1,000 feet of streambanks in the Project area; 

 Increase the capacity of the Rio Grande to transport sediment;  

 Improve aquatic and wildlife habitat; 

 Enhance local recreation by including fish and boat passage in the new diversion dam;  

 Promote public involvement in water improvement activities through public outreach and 
education.  

 
The estimated cost of Phase 3 is $975,000. The Prairie Ditch partnered with the Colorado Rio 
Grande Restoration Foundation (Foundation), the fiscal agent for the Rio Grande Headwaters 
Restoration Project (RGHRP), to organize and raise funds for Phase 3. The RGHRP applied for 
$430,000 from the Colorado Water Conservation Board (CWCB) Water Supply Reserve Account 
(WSRA), which will be considered by the CWCB Board in March 2014. RGHRP secured 
$315,000 from the Cooperative Conservation Partnership Initiative (CCPI) Program. Additional 
commitments include $100,000 from in-kind services. The Prairie Ditch will provide $130,000, 
which they hope to obtain through the CWCB loan program.  
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Section 1 - Project Sponsors  
The Project, The Plaza Project – Phase 3: Prairie Ditch Implementation Project (Phase 3), is 
sponsored by a partnership between the Colorado Rio Grande Restoration Foundation 
(Foundation) and the Prairie Ditch Company (PDC).  
 
1.1 The Prairie Ditch Company 
The PDC was incorporated as a mutual irrigation ditch company in 1896. The PDC diverts water 
from the Rio Grande one half mile downstream of the Sevenmile Plaza Bridge, which is 5 miles 
north and 7 miles west of the town of Monte Vista. The irrigation system is approximately 25 miles 
long and services 65 stockholders irrigating a service area of 23,000 acres. The total decree of the 
PDC is 367 cfs and annual deliveries average 16,000 acre-feet.  
 
1.2 The Colorado Rio Grande Restoration Foundation and the Rio Grande  
Headwaters Restoration Project 
The Colorado Rio Grande Restoration Foundation (Foundation), a 501(c)(3) Colorado non-
profit organization, is the fiscal agent for the Rio Grande Headwaters Restoration Project 
(RGHRP). The mission of the Rio Grande Headwaters Restoration Project is  “to restore and 
conserve the historical functions and vitality of the Rio Grande in Colorado for improved water 
quality, optimal agricultural water use, riparian habitat, wildlife and aquatic species habitat, 
recreation, and community safety, while meeting the requirements of the Rio Grande Compact.” 
 
The RGHRP was formed to implement the recommendations of a study completed in 2001. The 
2001 Study was prompted by local stakeholders due to a realized deterioration of the historic 
functions of the Rio Grande, which include providing high quality water, healthy riparian areas, 
fish and wildlife habitat, and a functioning floodplain. The 2001 Study analyzed the condition of 
the riparian area and structures along a 91-mile reach of the Rio Grande and provided 
recommendations for improvement. The 2001 Study was sponsored by the San Luis Valley 
Water Conservancy District and funded with a $250,000 grant from the Colorado Water 
Conservation Board (CWCB). In 2004, the need was identified for a well-defined Rio Grande 
Watershed Restoration Strategic Plan (Strategic Plan). Completed in 2007, the Strategic Plan 
highlighted the importance of continued efforts to implement the recommendations from the 
2001 Study. Since establishment, the RGHRP has accrued a successful record of performing 
projects on the Rio Grande through collaboration with landowners and local, state, and federal 
entities.  
 
The RGHRP has four Programs: The Streambank Stabilization and Riparian Restoration 
Program, The Diversion and Headgate Repair and Replacement Program, The Watershed 
Stewardship Program, and The Outreach and Education Program. Through the Streambank 
Stabilization and Riparian Restoration Program, the RGHRP has administered five (5) cost-
share restoration projects on fifty (50) sites with $1.8 million grant funding raised. The projects 
have improved river function using a multi-faceted approach to riparian restoration and 
streambank stabilization, and have resulted in the treatment of approximately eleven (11) miles 
of streambanks. Including contribution from partners and landowners, the total value of these 
projects is $2.2 million. The techniques used include bank and channel shaping, revegetation, 
installation of rock and log structures, and implementation of grazing best management 
practices. Theses Projects reduce sediment loading by stabilizing the streambanks, improve the 
riparian and upland habitat by increasing willow and riparian vegetation cover, and enhance the 
fishery. Additionally, the capacity of the Rio Grande to transport sediment that has entered the 
system from upstream reaches is increased.  Finally, improvements to riparian habitat and 
floodplain function improve the condition of wetlands located throughout the riparian areas 
within the Project boundaries. The RGHRP works with the Colorado Watershed Assembly’s 
Colorado Measurable Results Program (MRP) to complete long-term monitoring of the Projects.  
 



Feasibility Study for the Plaza Project – Phase 3: Prairie Ditch Implementation Project 

 5 

Through the Diversion and Headgate Repair and Replacement Program, the RGHRP is working 
with ditch companies to address concerns surrounding aging and inefficient diversion and 
headgate structures. The first of these projects was the Plaza Planning Project – Phase 1 (Phase 
1) in the Sevenmile Plaza area of Rio Grande County. The RGHRP worked with stakeholders to 
determine the primary issues in the area, identify remediation methods, and develop an 
implementation plan, The Plaza Plan, to improve the health and function of the Rio Grande in 
the Sevenmile Plaza area. The identified issues include streambank instability in the 2.8-mile 
project reach, a degraded wetland, and aging, hazardous, and inefficient diversion structures. 
The Plaza Project – Phase 2: McDonald Ditch Implementation Project (Phase 2) is the first 
phase of implementation of the Plaza Plan. Phase 2 is underway, with completion expected in 
2015. Phase 2 includes reclamation of a 2-acre wetland, stabilization of 2,000 feet of 
streambanks, and replacement of the McDonald Ditch diversion and headgate. The new 
headgate will contain automated measuring gates, while the diversion will contain automated 
floodgates. Additionally, the diversion will include passage for fish and boats. The proposed 
Project, the Plaza Project – Phase 3: Prairie Ditch Implementation Project (Phase 3) will 
continue implementation of the Plaza Plan and recommendations of the 2001 Study. These 
efforts will improve continuity and function of the Rio Grande. 
 
Through the Watershed Stewardship Program, the RGHRP works with stakeholders and 
partners to complete wildfire restoration and hazard mitigation projects. In the summer of 2013, 
the West Fork Fire Complex severely damaged over 110,00 acres of critical natural resources in 
the upper watershed. In response, the Rio Grande Watershed Emergency Action Coordination 
Team (RWEACT) was formed, with the cooperation of over 40 entities. RWEACT includes 5 
committees: Hydrology, Emergency Coordination, Communications, Economic Recovery, and 
Natural Resources. The RGHRP has taken the lead on coordinating the natural resources 
committee. The natural resources committee worked closely with the US Forest Service’s 
Burned Area Emergency Response (BAER) Team to identify Values at Risk (VARs) associated 
with human life and safety, cultural and historic resources, and significant natural resources. 
Currently, the RGHRP is coordinating several forest restoration and hazard mitigation projects 
through RWEACT’s natural resources committee. For example, the RGHRP is working to deploy 
6 water quality monitoring probes through the watershed to observe the effects of the wildfire 
on riparian areas and aquatic health. The RGHRP is also working to protect the historic Little 
Squaw Resort, built in 1930 by the Civilian Conservation Corps, from flooding and debris flows 
by constructing overflow channels and a berm. Finally, the RGHRP designed and implemented 
10 experimental plots within the burned area to investigate different methods to provide ground 
cover and increase soil water holding capacity in order to improve vegetative cover and reduce 
hill slope erosion. Longterm data will be collected from these plots and the results will influence 
the methods used in future wildfire restoration projects.  The implementation of this project was 
made possible through the donation of several mulch materials and the help of volunteers. 
 
The RGHRP administers a robust Outreach and Education Program. Informative press releases 
are submitted to local and regional media with notable project updates. Talks and tours are 
routinely given to local schools, community groups, and water related organizations. Volunteer 
events encourage community members to get involved and connected with the Rio Grande.  The 
RGHRP website provides project updates and information. Content of the Outreach and 
Education program includes details about projects, partnerships, funding entities, and the 
importance of protecting and conserving the Rio Grande. 
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Section 2 - Previous Studies   
 
2.1 The 2001 Study  
The 2001 Study was prompted by local stakeholders due to a realized deterioration of the 
functions of the Rio Grande. The 2001 Study analyzed the condition of the riparian area and 
structures along a 91-mile reach of the Rio Grande from the town of South Fork to the Alamosa 
– Conejos County line (Figures 1 and 4). The 2001 Study was sponsored by the San Luis Valley 
Water Conservancy District and funded with a $250,000 grant from the Colorado Water 
Conservation Board (CWCB). The study evaluated the condition of the river’s functions as they 
related to:  

a. The condition of riparian habitat and fisheries;  
b. Accessibility of the river to existing irrigation structures and their condition and 

performance;  
c. The protection of lives and property;  
d. The protection of channel and floodplain from flood damage;  
e. The maintenance of river channel and over bank capacity;  
f. The ability to meet the Rio Grande Compact requirements.  

 
The 2001 Study found the primary cause of degradation to be sedimentation and identified 
measures that could be implemented to holistically improve the river’s functions. These 
measures were both structural in nature, such as riparian restoration or diversion replacement, 
or nonstructural measures, such as grazing management practices or land use issues.  Phase 3 
seeks to implement these actions in order to improve the function of the Rio Grande.  
 
2.2 The 2007 Rio Grande Watershed Restoration Strategic Plan  
In 2004 the need was identified for a well-defined Rio Grande Watershed Restoration Strategic 
Plan (Strategic Plan). Completed in 2007, the Strategic Plan outlined priority projects for the 
entire Rio Grande watershed in Colorado. Priority projects included: flood protection, riparian 
and headgate improvements, grazing management, flow management, and future studies. The 
Strategic Plan highlighted the importance of continued efforts to implement the 
recommendations from the 2001 Study. 
 
2.3 The Plaza Project – Phase 1: Plaza Planning Project  
In 2011, Phase 1 was funded with a $40,000 grant from the Rio Grande Basin WSRA Account. 
Phase 1 was a collaborative scoping and feasibility study of potential biological and structural 
approaches to rehabilitate the streambanks, diversion and headgate structures, and a wetland 
within the approximately 2.8 mile reach of the Rio Grande near the Sevenmile Plaza. Alternatives 
for rehabilitation of project elements included different diversion types, incorporation of micro-
hydropower generation and automated headgates, and multiple streambank stabilization, riparian 
rehabilitation, and wetland reclamation techniques. The “Plaza Stakeholders” a diverse group of 
over thirty individuals, analyzed the costs and benefits of each alternative to select the desired 
alternative for each project element. The product the study was the Plaza Plan: A restoration 
master plan detailing the selected options for each project element, a timeline for 
implementation, possible funding mechanisms, and administrative considerations.  
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Section 3 - Water Source and Project Area 
 
3.1 Water Source  
The water body affected by Phase 3 is the Rio Grande. The Rio Grande watershed in Colorado 
covers 8,200 square miles (Figure 1). The river flows 200 miles through Colorado, originating 
near the Continental Divide. Numerous tributaries converge on the east slope of the Continental 
Divide from elevations near 13,000 feet to form the Rio Grande mainstem. The river flows to the 
east through the Rio Grande National Forest and then through private property for 
approximately 55 miles, where it passes near the town of Creede, located at approximately 8,850 
feet. The Rio Grande continues its relatively steep descent for another 22 miles to the confluence 
with the South Fork of the Rio Grande at approximately 8,200 feet elevation, where the town of 
South Fork is located. The Rio Grande enters the San Luis Valley, the largest intermountain 
basin in Colorado, at the town of South Fork. The river then flows southeast for approximately 
65 miles through Del Norte and Monte Vista to Alamosa, the largest city in the watershed, at an 
elevation of approximately 7,550 feet. The river turns to the south and flows for another 40 
miles to the New Mexico border. The elevation at the New Mexico border is approximately 7,400 
feet.  
 
3.2 Project Area  
The Project area is located within the Sevenmile Plaza in Rio Grande County, Colorado.  
The Project elements include the PDC diversion and headgate, and the streambanks upstream and 
downstream of the diversion. The closest town is Monte Vista, Colorado, which is approximately 
6.5 miles east and 5 miles south of the PDC diversion.  
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3.3 Community 
The Sevenmile Plaza is one of Colorado’s oldest communities. The Sevenmile Plaza, historically 
known as Plaza de los Valdeses, has a rich cultural history. Descendants of Juan Pio Valdes, the 
original founder of the Plaza, still reside in this area. As the first non-Native American farmers 
to use the waters of the Rio Grande, Valdes and others used shovels and horse-drawn slips to dig 
the original ditches. In 1866, the first application of water in District 20 was made at the Sevenmile 
Plaza. District 20 encompasses the mainstem of the Rio Grande in Colorado Water Division 3.  
 
Also of significance are the conservation easements other residents in the Project area have 
placed on their property. One easement, held by the Rio Grande Headwaters Land Trust 
(RiGHT), is west of the PDC diversion and borders the river for over two miles. North of the 
Silva/Atencio 2 diversion dam, which is 2.5 miles upstream of the PDC dam, is a conservation 
easement held by the NRCS Wetland Reserve Program (WRP). These efforts protect wildlife 
habitat, riparian areas, and wetlands into perpetuity.  
 
3.4 Land Ownership 
The land on which the project is located is owned by the PDC and a private landowner, River 
Bend Ranches, LLC. Please see Figure 2 for detailed landownership. 
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3.5 Service Area  
Figure 3 shows the service area of the Prairie Ditch Company.  
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Section 4 - Water Rights Protection  
Phase 3 is a structural and riparian improvement project that will improve the ability of the Rio 
Grande to meet both consumptive and non-consumptive needs of the area by replacing a poorly 
functioning diversion and headgate, stabilizing streambanks, and increasing the ability of the 
river to transport water. As such, Phase 3 allows for agriculture demands to be met by increasing 
the ability of irrigators to divert their appropriated water right when they are in priority. 
Additionally, Phase 3 sustains multiple non-consumptive uses by improving riparian conditions, 
repairing river channel problems, and reducing sediment load.  Finally, Phase 3 supports the 
preservation of the long-term cultural values inherent in this rural area’s historical and current 
agricultural lifestyle. It complies with all applicable laws, regulations, and water rights. 
 
Phase 3 will in no way alter the current water rights held by Project participants or surrounding 
water users. This Project does not supersede, abrogate, or otherwise impair the State’s current 
system of allocating water within Colorado. This project does not affect the State constitution’s 
recognition of water rights as a private usufructuary property right nor is it intended to restrict 
the ability of the holder of a water right to use or to dispose of that water right in any manner 
permitted under Colorado law. Phase 3 protects water users and landowners along the Rio 
Grande from loss by replacing an aging diversion and headgate, repairing the river channel, and 
restoring the riparian corridor, thereby helping to ensure that the provisions of Section 37-75-
102 C.R.S. are supported and observed.  
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Section 5 - Existing Conditions  
The project elements include the streambanks in the project area and the PDC diversion and 
headgate. The elements included in Phase 3 were identified as priorities for restoration in the 
2001 Study, the 2007 Watershed Strategic Plan, and the Plaza Plan.   
 
5.1 Streambanks and Channel Current Condition 
The 2001 Study area was broken into reaches based on homogeneity of geomorphic, hydrologic, 
bed material, and man-influenced conditions. The project area is located within Subreach C1 of 
Reach C (Figure 4).  
 

 
 
The Rio Grande in this reach is primarily used for irrigation, wildlife habitat, ranching and 
recreation. Reach C was ranked “poorest” in channel stability and condition of the floodplain, and 
was identified as a high priority for restoration. Reach C is a moderate sloped, slightly entrenched, 
cobble/gravel channel. The bed form is riffle/pool. Within Reach C, the following issues with 
river function are present: inadequate floodplain function and connectivity; loss of flow control 
and system stability; and high diversion maintenance caused by erosion and the accumulation of 
debris and sediment. Specifically, the 2001 Study recommended that erosion and deposition 
problems in the vicinity of the Sevenmile Plaza area be addressed. The fishery in the project area 
is a transition zone between cold water and warm water fisheries. The main factors limiting the 
extent and quality of the cold water fishery are dewatering, channelization, and aggradation. The 
loss of water reduces the pool capacity, increases the water temperature, and provides for high 
sedimentation rates - all detrimental to the primary cold-water fish, trout. Colorado Parks and 
Wildlife does not manage for trout in the Project area due to lack of public lands, amount of 
diversions, and presence of other competing landuses. Therefore, owners of private lands 
assume the responsibility for the majority of habitat improvements. 
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5.2 Prairie Ditch Diversion and Headgate Current Condition  
The diversion dam is composed of rocks and was built in the early 1900s. It was reworked in 1962; 
railroad iron was driven into the bed of the channel, rocks were placed against the iron, and US Air 
Force surplus landing mats from World War II were used to fill in gaps and hold the rocks in place. 
Since this work was done, high flows moved the rocks as far as 130 feet downstream. The Prairie 
Ditch Company Board and stockholders have expressed concern that the next big water year may 
move enough of the remaining rocks the dam would stop effectively pooling water for diversion. 
Furthermore, the 2001 Study noted the channel in the Project area is impacted by sedimentation, 
which builds on the current Prairie Ditch diversion dam. The headgate, which was described by the 
Ditch Company’s then Secretary as “One of the best, if not the best, headgate in the Valley,” was 
completed in June of 1920. While it has served well, over 90 years of use and exposure have left the 
headgate crumbling and worn in places. Because of these issues, the PDC diversion dam and 
headgate were highlighted as structural priorities for rehabilitation in the 2001 Study.  
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Section 6 - Alternatives Evaluated  
During the development of the Plaza Plan, alternatives for the Phase 3 Project Elements were 
analyzed by the Plaza Stakeholders. The Plaza Stakeholders, a diverse group of 34 individuals, 
represent interests within the Sevenmile Plaza and the greater community of the San Luis 
Valley. The Plaza Stakeholders’ role was to advise the Project sponsors, review and discuss 
Project deliverables, and make strategic planning decisions with a specific focus on agriculture 
needs, water administration, wetlands, wildlife habitat, and nonconsumptive uses of the Rio 
Grande.  
 
6.1 Streambank Alternatives 
The stakeholders examined the condition of each streambank and developed desired mitigation 
measures including: no action needed, bioengineering needed, stream access point 
development, and extensive streambank stabilization recommended. The streambank 
recommendations coincide with the recommendations for other elements. Because the 
streambanks in the project reach are all privately owned, the implementation of the 
stakeholders’ recommendations will be dependent on landowner preference. In addition to 
improvements to the streambanks, the landowners can also take action to improve the riparian 
and aquatic habitat. As described in the 2001 study, the following actions will lead to habitat 
improvements:  
• Protecting the riparian zone (reducing cattle grazing, provide development buffer, etc.); 
• Creating various runs and riffles, thereby decreasing the existing large expanses of slow-

moving water (which is lacking in habitat); 
• Instigating special regulations on the taking of trout and provide more stocking; 
• Preventing erosion and flooding.  
 
6.2 Diversion Alternatives 
Pulling from personal accounts and field trips to sites on the Rio Grande, Arkansas, Poudre, and 
Big Thompson Rivers, the Stakeholders identified types of diversions they were interested in 
examining for potential application at the PDC. The NRCS performed preliminary surveys of the 
project elements and developed initial designs and cost estimates for each of the alternatives. 
Costs were derived by the NRCS from “The Means Heavy Construction Cost Data.”  
The four alternatives were:  
• Diversion Alternative #1: Concrete Diversion 
• Diversion Alternative #2: Steel and Grouted Rock Diversion 
• Diversion Alternative #3: Rock Diversion 
• Diversion Alternative #4: Combine with McDonald Ditch Diversion Upstream 
 
6.2.1 Diversion Alternative #1: Concrete Diversion 
A concrete diversion dam would span the entire width of the river, checking the water behind it. 
The concrete structure would have the highest installation costs, but the lowest maintenance 
costs of all of the proposed diversion alternatives. The structure would not be passable to fish or 
boaters.  It was recognized that a side channel could be added to allow fish passage. This would 
add to the costs of the diversion.  
 
6.2.2 Diversion Alternative #2: Steel and Grouted Rock Diversion 
A steel and grouted rock dam would span the entire width of the river, checking the water 
behind it. The steel and rock structure would have lower installation costs than the concrete 
dam, but greater maintenance needs and costs. While this structure is more “natural looking” 
than concrete, it is impassable by fish and boaters. Similar to Alternative #1, a side channel 
could be added to allow fish passage.  
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6.2.3 Diversion Alternative #3: Rock Diversion 
A rock diversion would be composed of very large rocks and would be stacked tight enough that 
they would stay in place without being grouted. This alternative would include a series of drop 
structures, allowing for fish and boat passage. The installation costs of this structure would be 
less than the grouted rock and steel diversion. It would have higher maintenance than the 
concrete structure and the grouted rock and steel structure. Because this alternative provides 
boat and fish passage, it would fulfill numerous nonconsumptive needs including recreation and 
habitat improvement. This option was the most favorable of the diversion alternatives. 
 
6.2.4 Diversion Alternative #4: Combine with McDonald Ditch Diversion 
Upstream 
This alternative would include removing the current PDC diversion and moving the headgate 
upstream to the location of the McDonald Ditch headgate. The McDonald Ditch diversion will be 
replaced with a hybrid concrete and rock structure, which includes fish and boat passage, in 
2014 through the Plaza Project – Phase 2: McDonald Ditch Implementation Project. In 
Alternative #4, all the water for the McDonald Ditch and PDC would be diverted from this 
location. The McDonald Ditch would divert water into its ditch at the location of their current 
headgate. Because the McDonald Ditch is too small to carry the PDC water, a new ditch would 
have to be dug to combine the ditches or provide a ditch parallel to the current McDonald Ditch. 
This would require a new access easement across a landowner’s property, who is not a member 
of either ditch company. Combining the McDonald and Prairie diversions, would reduce overall 
maintenance. The Prairie Ditch would have to go through Colorado Water Court to change their 
point of diversion. It was determined that there were minimal cost savings with Alternative #4 
as it would include combining diversions,  installing a new headgate, digging and lining and new 
0.5 mile ditch capable of carrying the maximum PDC decree, changing the point of diversion in 
Water Court, and acquiring an access easement to carry the PDC water from the McDonald 
diversion point to the PDC system.  
 
6.3 Headgate Alternatives  
Through the Plaza Plan, efforts to improve diversion efficiency, reduce maintenance costs, and 
explore the possibilities available for automation of the new PD headgate were explored.   
 
6.3.1 Automated Gates and Precise Water Management  
To research automated gates, the stakeholders met with Kyle Clair, engineer of the PDC’s 
automated gate system, and Rubicon Systems America, Inc. (Rubicon Water). Clair’s system 
uses the data transmitted by the PDC gauging station to the Colorado Division of Water 
Resources. The ditch superintendent programs the desired flow rate into the automated gate 
system, which then triggers a motor to raise and lower the headgate until the flow the gauging 
station is reporting equals the desired flow. Rubicon Water, an Australian based company, 
provides cutting edge water management systems. Rubicon’s system has an operating system 
that can be programmed onsite or remotely via computer or smart phone. Rubicon utilizes 
overshot gates with sensors that measure the upstream and downstream pools. The gate then 
adjusts to deliver the programmed flow. Rubicon engineers complete the gate design and 
installation. They then provide training and customer support for the system. The Stakeholders 
were impressed with the automated systems and insisted they be included in headgates in the 
Project area. This will allow for improved irrigation efficiency and accounting of water, which is 
critical to on-farm and Rio Grande Compact management.  
 
6.4 Micro-Hydropower Production Potential  
Stakeholders were interested in investigating the potential to include low head micro-
hydropower (micro-hydro) production in the diversions or headgates in the Project area. A 
feasibility study was commissioned with Applegate Group Inc., who recently completed a study 
on including micro-hydro production in canals and ditches across Colorado. Micro-hydro 
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production is not recommended at any of the Plaza Project elements at this time, as detailed in 
the following excerpt from the Executive Summary of the feasibility study: “At this time, the 
development of the three sites is not recommended. The very low head available at the diversion 
dams makes a potential project economically unfavorable. Innovative low head turbines are 
relatively new to the market and are priced at a premium. As more of these turbines are 
installed, we hope that the prices will come down and make these sites more favorable.” 
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Section 7 - Selected Alternatives 
The stakeholders narrowed the developed alternatives and crafted a desired implementation 
plan for each of the project elements. The stakeholders developed the implementation plans 
with the project goals and objectives for each element in mind.  
 

 
 
 
7.1 Selected Alternatives for the Streambanks 
The Stakeholders determined it was critical to improve the stability of streambanks and riparian 
vegetation in the project area. Currently, the streambanks upstream and downstream of the 
diversion are held in place by rocks and rubble. Removing the rubble and stabilizing and 
revegetating the banks will improve flow and river function. The streambanks will be sloped, 
stabilized, and revegetated, and fish habitat structures will be installed.  
 
7.2 Selected Alternatives for the Prairie Ditch 
The Stakeholders selected mitigation measures for the PD diversion and headgate.  
 
7.2.1 Prairie Ditch Diversion 
The Stakeholders selected Diversion Alternative #3: Rock Diversion for the PD diversion 
replacement. This option will greatly improve diversion efficiency and riparian condition. The 
diversion will have a sluice, which will move sediment and debris past the headgate and 
downstream. Finally, the rock drop structures will allow for fish and boat passage; this will 
improve the habitat and recreation potential in the reach.  
 
 



Feasibility Study for the Plaza Project – Phase 3: Prairie Ditch Implementation Project 

 18 

 
7.2.2 Prairie Ditch Headgate  
The Stakeholders selected a concrete headgate with four gates. Three manual gates and one 
solar-powered automated gate. The automated gate will regulate ditch flows, improving 
diversion accuracy and accounting. The manual gates will be used to regulate ditch flows if the 
automated gate malfunctions.  
 
 
 
Section 8 - Project Budget and Schedule   
 
8.1 Project Budget 
Phase 3 will be funded with $430,000 from the Colorado Water Conservation Board (CWCB) 
Water Supply Reserve Account (WSRA) (pending CWCB Board approval in March 2014), 
$315,000 from the Cooperative Conservation Partnership Initiative (CCPI) Program, $130,000 
from Landowners (CWCB loan), and $100,000 from in-kind services. Total estimated project cost 
is $975,00.00. The 1% loan origination fee is not included in the budget. A complete budget with 
expenses broken down by task, timing, and source of funds is attached in Appendix A.  
 
8.2 Project Schedule  
Preliminary designs for the streambanks and PDC headgate and diversion were developed by the 
NRCS in Phase 1. Currently, project engineers are finalizing the design for each of the project 
elements. Phase 3 will be a four-year project with execution of designs in years 1 and 2, monitoring 
in years 2 and 3, and final reporting in year 4. A complete milestone table is attached in Appendix 
B. 
 
 
 
Section 9 - Financial Plan  
 
9.1 Current Financial Condition 
The PDC proposes to apply for a $130,000 loan from the Colorado Water Conservation Board 
(CWCB) for 10 years at 1.75% interest. This amount represents 14% of the total project cost. 
Other sources of funds are detailed in Section 8. The 1% loan origination fee and loan payments 
will be paid with funds from the PD savings and stock assessments. Revenue is derived from 
assessments of 257 shares of stock at $300 annually. This assessment value has been constant 
for over five years. Shareholders plan to impose a special fee to pay the loan off in full in the 10 
year term.  
 
 
9.2 Credit Worthiness 
The financial condition of the PDC is solid at the present time. The company has no debt and no 
outstanding obligations. The PDC has a history of responsible borrowing; in the 1990s, an 
operating loan was executed and paid in full.   
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Section 10 - Opinion of Feasibility  
There do not appear to be significant roadblocks that would keep the PDC and RGHRP from 
successfully completing the project. The Project co-sponsors have secured 86% of the total 
Project costs from grants, NRCS programs, and in-kind contributions. As such, the PDC does 
not anticipate having to raise stock shares to meet the CWCB loan requirements. The Project 
will greatly improve the function of the Rio Grande and the ability of the PDC to deliver water to 
shareholders. A failure at the PDC diversion and headgate would stop all deliveries to water 
users. As such, the project will secure the long-term stability of the PDC system.  
 
 
Following is a cost-benefit analysis of the project:  
 
Total Project Cost (including interest)  
  
$ 845,000 Project Engineering, Construction, and Administration – Minus Loan 
$ 130,000 Expected Prairie Ditch 13% Contribution – CWCB Loan 
$      1,300 1% Loan Origination Fee 
$    12,838 Total Interest to Be Paid on the Loan 
 
$989,138 TOTAL 
 
Total Cost per Share of Stock    Cost per Share of Stock per Year 
 $989,138 / 257 = $3,848.79    $3,848.79 / 10 years = $384.88 
 
Annual Cost per Acre-foot of Water Delivered For an Average Year  
 $989,138 / (16,000 acre-feet) = $61.82  
 
Using a rental rate of $75 per acre foot, which is the value farmers must pay to pump one acre-
foot of water in the San Luis Valley’s Subdistrict #1, and the total cost of the project per year as 
the cost, the benefit to cost ratio for the project is:  
 
Benefit/Cost = [($75 x 16,000 acre-feet) / ($989,138/10)] = 12.13 
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Section 11 - Collateral  
The Prairie Ditch Company can offer the following collateral for the CWCB loan:  

1. The revenue from assessments as allowed by the Company By-Laws and Articles of 
Incorporation.  

2. A certificate of deposit account in the amount of one annual payment to be held by the 
State Treasurer.  

3. The project itself.  
 
 
 
Section 12 - Social, Economic, and Physical Impacts  
The project will improve the social, economic, and physical condition of the Rio Grande in the 
Project reach. The social condition will be influenced by the diversion, which will include fish 
and boat passage. This will lead to improved condition of the fisheries and opportunity for 
recreation. The economic condition will be improved as maintenance costs will be reduced and 
the proposed headgate automation will more efficiently provide irrigation water to the 
stockholders. The physical condition of the Project area will be improved as the streambank 
stability, riparian and aquatic habitat, and PDC diversion and headgate will be enhanced.  
 
 
 
Section 13 - Permitting  
The PDC and the Engineers believe no Environmental Assessment (EA) or Environmental 
Impact Statement (EIS) will be required. Work surrounding the PDC diversion and headgate is 
associated with agriculture and will fall under the Nation Wide Permits. The work on the 
streambanks will be permitted under the US Army Corps of Engineers’ (USACE) 404 permits. 
The local USACE representative has been involved in this Project throughout the planning 
phase. As such, not permitting issues are anticipated.  
 
 
 
Section 14 - Institutional Considerations  
Entities that are, or may be, involved in the management, design, construction and financing of 
the project include:  

 Prairie Ditch Company: project owner, co-sponsor, financing, and project management; 

 Colorado Rio Grande Restoration Foundation and Rio Grande Headwaters Restoration 
Project: project co-sponsor, financing, and project management; 

 Natural Resources Conservation Service: financing, design, and construction; 

 Colorado Water Conservation Board: financing and construction;  
 
PDC and RGHRP are the co-sponsors of the Project. PDC will enter into contracts with CWCB 
for a loan and with the NRCS. RGHRP will enter into a contract with CWCB for a grant and has 
a contract with NRCS in place.  
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Appendices 
 
Appendix A – Project Budgets  
 
Appendix B – Project Schedule  
 
Appendix C – CWCB Loan Application  
 
Appendix D – Prairie Ditch Articles of Incorporation  
 
Appendix E – Prairie Ditch Bylaws 
 
Appendix F – PDC 2013 Balance Sheet      
 
Appendix G – PDC 2014 Balance Sheet  
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Appendix A – Summary Project Budget       
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Appendix B - Project Schedule 
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Appendix C – Loan Application     page 2  
 

 



Feasibility Study for the Plaza Project – Phase 3: Prairie Ditch Implementation Project 

 28 

Appendix C – Loan Application     page 3 
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Appendix C – Loan Application     page 4 
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Appendix D – Prairie Ditch Articles of Incorporation   Page 2 
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