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Feasibility Study 
North Sterling Irrigation District 

Automation Project Phase II 
 
 
 

Introduction (Need for the Project) 
 
The North Sterling Irrigation District (District) is the owner of the North Sterling Reservoir (aka Point 
of Rocks Dam), which is located in Logan County.  The District operates the North Sterling 
Reservoir and its associated structures for the benefit of the landowners within the District by 
providing stored and direct flow water which, except for a few small wells, is the sole source of 
irrigation water. The North Sterling Inlet Ditch diverts from the South Platte River, approximately 8 
miles upstream of the Morgan/Washington County line.  The water is stored in the 74,590 acre-foot 
reservoir and deliveries are made to the North Sterling Outlet Canal for use by landowners within 
the District. 
 
With the scarcity of water in Colorado and particularly in the South Platte Basin, the North Sterling 
Board of Directors (Board) and management are continually investigating ways to improve the 
District’s diversion, delivery, and use of water.  For a few years now, management, with the support 
of the Board, has been studying options to decrease losses in the Outlet Canal along with creating 
a steady delivery of water to its farmers.  Over the past 30 years, the farmland served by the North 
Sterling Reservoir has transitioned from approximately 10% sprinkler irrigation to over 85% 
sprinkler irrigation.  Along with this transition, is the need for a steady, reliable delivery of water at 
the farm headgate.  When the land was flood irrigated, fluctuations in delivery was easier to for 
farmers to accommodate since the water was applied through siphon tubes or cuts in the ditch 
bank.  With sprinkler irrigation, a steady delivery is crucial in order to avoid shut down of irrigation 
equipment due to low flow and subsequent waste of water through overflow pipelines in the on 
farm sprinkler pond. Increased sprinkler irrigation throughout the District has resulted in more 
efficient use of the District’s water, decreased labor costs, and improved crop yields.  To enhance 
these benefits of sprinkler irrigation, the District desires to automate each outlet headgate which 
will allow for even lower labor costs and even greater efficiency. The Board and management have 
engaged Hydrologik LLC to begin Phase I of the Automation Project using District funds but would 
like to roll into Phase II of the automation project by beginning installation in the early spring of 
2021.  The Phase I Automation Project is the installation of automation equipment on 25 of the 
District’s headgates.  Four of these 25 have been automated to date.  Phase II is the automation of 
42 additional headgates.      
 
 
Project Sponsor 
 
The North Sterling Irrigation District is an irrigation district formed under the Irrigation District 
Law of 1905.  Appendix A contains the order creating the District.  The District encompasses 
40,916.94 acres and services 122 landowners.  As with all irrigation districts, the Board of 
Directors certifies the levy each October to the Logan County Commissioners and the levy is 
collected by the county treasurer with property taxes.  Failure to pay the levy sends the land into 
a tax sale.  The Board also has the power to limit the use of water until taxes are paid.   
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Project Service Area and Facilities 
 
The District predominately provides water for irrigation to a 40,916.94 acre service area in 
Logan County.  The actual irrigated acreage varies depending on water supply, however the 
average irrigated acreage is approximately 35,000 acres.  The District boundary begins just east 
of the North Sterling Reservoir approximately 15 miles northwest of Sterling, Colorado and 
extends east to just northeast of Crook, Colorado.  Figure 1 presents a picture of the North 
Sterling Reservoir System including the River Diversion, Inlet Canal, Reservoir, Outlet Canal, 
and a shaded outline of the North Sterling Irrigation District boundaries.    The irrigated acreage 
within the service area is primarily used to grow corn, alfalfa, sugar beets, pinto beans, small 
grains, and feed crops.  
 
 

 
 

Figure 1. North Sterling Reservoir System 
 

 
The District also has an augmentation plan which provides water for 30 irrigation wells and 3 
commercial cattle feeding operations within the District and 13 residential wells in the Sterling 
area.  As part of the augmentation plan, the District changed 15,000 acre feet of its stored water 
right for uses other than irrigation.  This change of use was to done to allow stored water to be 
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used as an augmentation source to offset depletions resulting from well pumping and to 
facilitate a deal with Xcel Energy.  Through the use of the District’s augmentation plan, water 
can be provided to Xcel Energy for use at its Pawnee Power Plant in Brush, Colorado on an as 
needed basis according to a 2005 agreement.  The water provided to Xcel Energy can be either 
North Sterling stored water or water generated by recharge activities.  Recharge water can also 
be used as an augmentation source to offset historic return flow obligations when stored is used 
for a changed purpose. 
 
To facilitate the agreement with Xcel Energy, the Point of Rocks Water Company, LLC 
(PORWC) was created.  Membership in the PORWC was completely voluntary and only 
landowners willing to use a portion of their pro rata share of water for Xcel’s benefit joined the 
water company.  The lease agreement allows Xcel to request up to 3,000 acre feet of fully 
consumable water annually during the months November through March.  Landowners 
representing eighty four percent or 34,403.16 of the District’s 40,916.94 acres joined the 
PORWC.  The PORWC receives a base payment in November of each year, whether or not a 
delivery of water is made to Xcel, however, if water delivered to Xcel, the PORWC additionally 
receives a delivery payment.  The 2020 base payment was $202,914, which is based on 3,000 
acre feet at $67.64/acre foot.  The District receives one-third of this base payment for managing 
and operating the Xcel agreement. The remaining two-thirds is distributed to PORWC members 
on a pro rata basis. If water had been delivered to Xcel Energy in November 2020 through 
March of 2021 the PORWC would have received a delivery payment equal to the amount of 
water requested times $574.92/acre foot.  The entire delivery payment is distributed to PORWC 
membership.  The base payment and delivery payment both increase annually with the 
consumer price index.  The lease between the PORWC and Xcel Energy is for 25 years and is 
presented in Appendix B.  
 
A similar agreement was made with BNN Energy (BNN) in 2016.  This agreement delivers water 
on demand through a 37 mile pipeline and 4 pumping stations to Northern Weld County for use 
by BNN in the production of oil and gas.  The agreement with BNN is for the term of 10 years.  
Once again, participation in this temporary agreement was voluntary with participants and the 
District being compensated when water is used.  The District formed Point of Rocks Water 
Company II, LLC (PORWC II) to facilitate the agreement with 99% participation from the 
landowners.  For any water that is pumped from the North Sterling Reservoir and subsequently 
used by BNN, PORWC II is paid a minimum $1,551/acre foot pumped.  So far PORWC II has 
leased nearly $3.3 million worth of water to BNN Energy, with 5% of this income returning to the 
District and 95% paid directly to PORWC II members. The Purchase Agreement between the 
PORWC II and BNN is presented in Appendix C.   
 
 
Hydrology and Water Rights 
 
The North Sterling Reservoir is an off stream reservoir, which diverts water from the South 
Platte River, approximately 8 miles upstream of the Morgan/Washington County line.  The North 
Sterling receives water under Priority 53A for storage of 69,446 acre feet of water at a rate of 
300 cfs with an appropriation date of June 15, 1908, Priority  79A for storage of an additional 
11,954 acre feet of water at a rate of 711 cfs with an appropriation date of August 1, 1915, and 
a May 27, 1914 direct flow right with a diversion rate of 460 cfs measured at the outlet canal.  
The North Sterling also has two recharge rights the first is May 8, 1996 recharge right with an 
absolute diversion rate of 294 cfs and a conditional rate of 306 cfs, the second is December 31, 
2002 with an absolute diversion rate of 510 cfs and a conditional diversion rate of 90 cfs.  A 
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summary of the District’s water rights along with specifications of the reservoir is presented in 
Appendix D. 
 
 
Project Description and Alternatives 
 
The purpose of this project is to automate an additional 42 of the District’s on farm headgates to 
provide a steady, uninterrupted flow of water.  For the water user, this will minimize the loss of 
water due to reductions in headgate flow from outlet canal fluctuations as well as reductions 
from debris such as tumbleweeds and algae being caught in the headgate.  For the District, 
automation will reduce staff time at each headgate and ensure fair and equitable distribution of 
water throughout the day.   
 
Currently the North Sterling Outlet Canal is adjusted up to two times per day based on the 
demand of the farmers and their location along the 65 mile outlet canal.  These adjustments are, 
at times, significant and therefore affect the head pressure available and, in turn, flow rate at the 
farm headgates.  This results in either too much or too little water being delivered to each 
farmer.  Too little water often times results in the sprinkler shutting off due to low pressure.  The 
farmer must then adjust the headgate and restart his sprinkler.  Too much water results in more 
water delivered to all upstream headgates and not enough water for farmers at the end of the 
ditch.  In this instance, the extra water delivered through the upstream headgates is wasted 
through the on farm sprinkler pond overflow.  Both situations increase losses in the North 
Sterling system and increases time and effort for District employees and farmers.    
 
Floating debris in the outlet canal, which at times is substantial in a 65 mile long canal, creates 
inefficiencies as well.  When debris lodges in a headgate opening, the flow to the farmer is 
reduced and, in turn, the sprinkler system shuts down due to low pressure.  Once the sprinkler 
shuts off the sprinkler pond fills up and overflows until the sprinkler system can be restarted.  
Also, the water not being delivered to the farm creates excess water in the ditch which is wasted 
out the end of the canal.  All of this requires constant monitoring and, at times, several trips for 
the farmer to the sprinkler and ditch headgate. 
 
While it is difficult to determine how much water will be saved, the Board and management are 
convinced the labor saving alone makes automation worthwhile.  The District is also considering 
the construction of a small regulating reservoir near the end of the outlet canal to capture canal 
fluctuations and increase the efficiency of the North Sterling system.  The automation of the 
headgates will not only save time and water for each farmer but will help reduce the size of a 
future regulating reservoir by removing some of the fluctuations inherent in operating a long 
canal system. 
 
Automation also affords the opportunity to control deliveries and headgate adjustments 
remotely.  It can provide District employees with ability to monitor all headgates throughout the 
day and they can be alerted to changes or problems.  Many District farmers have installed 
technology to monitor their sprinkler systems remotely which has saved them time, effort, and 
water.  Use of this type of technology on sprinklers as well as the current technology used on 
tractors and implements have made farmers open to new technology and has given them the 
confidence needed to use, understand, and embrace changes such as automation.   
 
The District had HydroLogik install its first automated headgate in May of 2018 to allow the 
operation of a headgate that not only serves several farmers but has the potential to deliver 
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water as part of the District’s augmentation plan.  The farmers and District staff have 
commented on the ease of operation, time savings, and constant flow since its installation.  This 
past year the District had HydroLogik install three additional automated headgates to test an 
actuator previously used on headgates up to 18 inches in diameter to determine if the actuator 
had the capability to operate larger (up to 30 inch diameter) headgates.   The test was deemed 
a success, operating the larger headgates easily.  This actuator is less than half the price (5K 
compared to 12K) of the one used on the first headgate in 2018, which will be a significant cost 
savings since 38 of the 42 headgates proposed for the Phase II Automation Project are 30 
inches in diameter or less.  This successful test was part of the impetus for pursuing automation 
for the entire outlet canal.  As part of the decision, the Board and management considered three 
alternatives: 
 
1. The no-action alternative. 
2. Automation spread out over a 3-5 year period. 
3. Automation completed immediately, prior to the next irrigation season. 

  
Alternative No. 1 was considered unacceptable since it doesn’t improve the delivery or saving 
of water and means the outlet canal would continue to be time consuming to operate for both 
farmers and District staff.  It also is not in line with the desire of both the Board and 
management to continue to improve the District. 
 
Alternative No. 2 was ruled out because the cost of such a project will continue to rise and cost 
savings can be realized with the purchase of larger quantities of necessary components.  
Spreading out the construction over a longer period of time also becomes a bit unfair as some 
farmers will receive automation before others.  
 
Alternative No. 3 was selected to begin enjoying the labor and water savings throughout the 
District immediately.  The Board and management are committed to the project and it was the 
consensus of the group to pursue the entire project as soon as possible for three reasons:  1) 
construction cost savings, 2) current low interest rates, and 3) fairness to all landowners.  
 
 
The Selected Alternative 
 
The selected alternative is to proceed with the Phase II Automation Project immediately upon 
completion of Phase I.  The project involves the automation of 42 headgates by installng either 
a Venture Manufacturing 800 series screw actuator, used on headgates 30 inches in diameter 
or smaller, or a Watch Technology smart gate actuator, used on all headgates larger than 30 
inches in diameter.  Both types of actuators will be part of a system which will include solar 
power and controller.  Additionally, a radar sensor will be installed at each existing Parshall 
flume and values relayed to the controller by hard wire or radio depending on the distance 
between the headgate and Parshall flume.  Telemetry will be installed to access data and 
remotely control each headgate.  The telemetry will include either a cell phone modem or radio 
system depending on topography and proximity to other headgates.   
 
Hydrologik LLC of Golden, Colorado (Hydrologik) designed the systems and have installed them 
on 4 of the District’s headgates and in other areas of the State.  Bruce Bacon with Hydrologik 
also spent a considerable amount of time looking at the topography of the North Sterling Outlet 
Canal and terrain surrounding each headgate location for the purpose of determining the 
viability of radio networking.  He also looked at the makeup of the fleet of gates and which 
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actuator is appropriate for each size.  Photos of the Venture Manufacturing gates already 
installed on the North Sterling Outlet are provided in Appendix E.  North Sterling Irrigation 
District has been provided a detailed cost estimate from Hydrologik, which is presented in Table 
1.  All costs presented are installed price. 
 

 
Table 1. North Sterling Automation Project Phase II 

Cost Estimate 
 

Item Quantity Unit Unit Price $ Amount $ 
Venture Manufacturing Screw Actuator  38 Each 5,000 $190,000 
Watch Technology Smart Gate Actuator 4 Each 12,000 $48,000 
Radar Sensor 42 Each 1,200 $50.400 
Telemetry 42 Each 1,250 $52,500 
     
     
     
Contingency (15%) 1 Job    51,135 $51,135 
     
                               Total    $392,035 

 
 
Implementation Schedule 
 
Construction is expected to begin Spring 2021 and to be completed within 45 days.  
 
 
Permitting 
   
All construction will be done on land within the North Sterling Irrigation District Outlet Canal 
prescriptive easement, therefore no other easements or rights of way will be needed.  
 
 
Institutional Considerations 
 
Entities that are, or may be, involved in the design, construction, and financing of the project 
include: 
 
 North Sterling Irrigation District; financing, project management, and oversight. 
 Hydrologik LLC; design and construction. 
 Colorado Water Conservation Board (CWCB); financing and construction. 
 
The North Sterling Irrigation District will be the lead for the financing, design, and construction of 
the project and will be the entity entering into any contracts and/or agreements. 
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Financial Analysis 
 
The District is applying for a loan from the Colorado Water Conservation Board (CWCB) in 
maximum amount of $395,955 (this includes the 1% CWCB service fee) to accommodate 100% 
of the estimated total cost of the project.  The District will cover any costs that exceed the 
estimated project cost. 
 
The District is requesting a 20-year loan from the CWCB. The current ownership of the District 
is 100% agricultural, resulting in a lending rate of 0.90%.  At this rate annual payments would be 
$21,722. To this would be added $2,172 per year for the first 10 years to fund the emergency 
reserve account.  This would make the District responsible for a total annual cost of $23,894.  
The above figures are included in the summary of the financial aspects of the project presented 
in Table 2.  The District has a $146,000 contingent expense in the 2021 budget for any 
unforeseen costs.  The District is looking at two additional projects in the near future:  a river 
diversion replacement and a small regulating reservoir.  Therefore the Board approved a $5.00 
per acre increase in the 2020 levy to be collected with the 2021 property tax.  The 2019 levy 
was $17.00 per acre or $10.24/acre foot based on the average delivery of 1.66 acre feet per 
district acre.  With the increase of $5.00 per district acre enacted by the Board in October 2020 
the resultant District levy is $22.00 per acre or $13.25/acre foot.    
  
 

Table 2.  Financial Summary 
 
Project Cost $392,035 
Loan Amount (Including 1% service fee) $395,955 
CWCB Loan Payment Amount, including 10% loan reserve $23,894 
Number of Landowners 122  
Number of Acres in the District 40,916.94 
Current Assessment per acre $17.00 
Future Assessment per acre $22.00 
Annual Project Cost per acre-foot  
(Average annual delivery: 1.66 acre-feet/acre)   

$0.35 

 
 
Since 100% of the funding for the project is from the CWCB and the District has sufficient 
reserves for any overages, no other debt service is required for this project.  The annual end of 
year financial statements for the years 2017, 2018, and 2019 for the North Sterling Irrigation 
District are provided in Appendix F.  
 
 
Credit worthiness 
 
The District is currently in its 9th year of repayment on a 20 year loan with CWCB which was 
taken to enlarge the North Sterling Reservoir Spillway to comply with Colorado Dam Safety 
requirements. The annual payment to CWCB for the current loan is $68,583.  Table 3 shows the 
Financial Ratios for the District and indicates _________ to _________ ability to repay with the 
project in place.  
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Table 3.  Financial Ratios 
 

Financial Ratio Without the project With the project 
Operating Ratio (revenue/expense)  ___%*           (_______) ___%**     (______) 
Debit Service Coverage Ratio 
(revenues-expenses)/debt service 

                     (______) ___%**     (_____) 

Cash Reserves to Current Expense ___%           (______) ___%**     (_______) 
Annual Cost per acre-foot 
(1.66 acre-feet per acre) 

$0.35           (strong) $0.35        (strong) 

*revenue and expense  
**revenue with project is 20__ revenue with a $5.00/acre increase in district levy 
 

 
Alternative Financing Considerations 
 
The District has not investigated any alternative financing sources.  
 
 
Collateral 
 
As security for the CWCB loan the District can pledge assessment income, water rights, and 
land.   
 
 
Economic Analysis 
 
The economic benefit of the project is difficult to estimate. The value of the water rights 
available in the North Sterling Reservoir for irrigation and augmentation based on the difference 
in value of irrigated land at $5,000 per acre and dry farm land at $1,000 per acre is $4,000 per 
acre.  With 40,916.94 district acres, the total value of the water is estimated to be $163,667,760.  
As stated above, the average delivery is 1.66 acre feet/acre, therefore, the water has a value of 
$2,454/acre foot.  In 2015 the District installed a measurement device at the end of the outlet 
canal in order to determine the water lost at the end of the canal.  Over the last 6 years the 
District’s average loss measured at the end of the outlet has been slightly over 3,000 acre feet.  
Some of the water measured at the end of the ditch is from the initial flushing of the ditch at the 
beginning of the season and a portion is water resulting from rain events upstream of the canal.  
However, the bulk of the water measured at the end of the North Sterling Outlet Canal is the 
result of day to day operations of a 65 mile long ditch.  Much of this loss could be averted with 
the help of better management tools.  Automation is one of these tools.  The Board and 
management of the District believes that capturing 2/3 of the water currently lost from the outlet 
canal or 2,000 acre feet of loss is a conservative estimate.  This savings could be accomplished 
by automating the headgates and the construction of a small regulating reservoir near the end 
of the canal.  Automating the headgates is the first step in fully utilizing our water right through 
improved management techniques.   
 
Though it is very difficult to estimate, for the purposes of this economic analysis it is assumed 
that only 500 acre feet would be saved by automation.  Using the value stated of $2,454 per 
acre foot calculated above and the 500 acre foot savings results in a benefit of $1,227,000 for a 
total investment of approximately $600,000 (total of Phase I and Phase II automation cost).  
This benefit measures only the water savings at the end of the outlet and does not include the 
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benefit of saving water lost at the farm or the time savings for both farmers and District 
employees.  
 
 
Social and Physical Impacts 
 
The project will have no significant social impacts, since it will assure the continued operation of 
a currently existing reservoir system. The project will have minor physical impacts during 
construction however these will be contained to the current North Sterling right of way.  
 
 
Conclusions 
 
1. The North Sterling Irrigation District is an irrigation district formed under the Irrigation District 

Law of 1905 with the ability to enter into a contract with the CWCB for the purpose of 
obtaining a Construction Fund loan. 

2. Rights-of Way easements are adequate for the construction of this project. 
3. The project would provide for the uninterrupted delivery of irrigation water to landowners and 

will improve the efficiency of the North Sterling system and will save time for both farmers 
and District staff. 

4. The total estimated cost of the Phase II Automation Project is $392,035.  The District is 
applying for a loan in the maximum of 100% of the total project cost or $395,955, with the 
1% service fee included, from the CWCB Construction Fund.  

5. The project is technically and financially feasible. 
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 Point of Rocks Water Company II and BNN Energy 

 
 























































 

 
 
 
 

 
 
 
 
 
 

Appendix D 
 
 

Water Rights Summary & System Specifications 



North Sterling Irrigation District 
 
Water Rights Summary 
 

Decree Appropriation 
Date 

Adjudication 
Date 

Amount Supply Sources Decree Uses 

2142 June 15, 1908 Jan 1, 1922 300 cfs 
69,446 af 

So. Platte River 
Springdale Cr. 

Pawnee Cr. 
Cedar Cr. 

Storage for 
Irrigation 

2142 June 15, 1908 Jan 1, 1922 2,000 af Cedar Cr. Storage for 
Irrigation 

2142 June 15, 1908 Jan 1, 1922 540 cfs 
5,000 af 

Pawnee Cr. Storage for 
Irrigation 

2142 Aug 1, 1915 Jan 1, 1922 411 cfs 
11,954 

So. Platte River Storage for 
Irrigation 

8492 May 27, 1914 Jan 13, 1936 460 cfs So. Platte River Direct Flow for 
Irrigation 

88CW234 Dec 1988 Jun 29, 1989 69,446 af 
11,954 af 

So. Platte River Recreation, 
Wildlife, 

Piscatorial 
96CW1034 May 8, 1996 Jul 21, 2006 294 cfs (abs) 

306 cfs (cond) 
7,800 af 

So. Platte River Recharge, 
Exchange, 

Augmentation 
96CW1034 Dec 31, 2002 Jul 21, 2006 510 cfs (abs) 

90 cfs (cond) 
24,000 af 

So. Platte River Recharge, 
Exchange, 

Augmentation 
96CW1034 Dec 31, 2002 Jul 21, 2006 15,0000 af So. Platte River Industrial, 

Commercial, 
Fire Protection, 

Recharge, 
Exchange, 

Augmentation, 
Municipal, 
Domestic 

 



The North Sterling Irrigation District 
 

 
Introduction 
 
     The North Sterling Irrigation District is a Public Municipal Instrumentality of the State of Colorado and was 
organized by order of the Board of County Commissioners under the Irrigation District Law of 1905 on February 
25, 1907. 
 
Facts: 
 
District Boundaries:  The North Sterling Irrigation District encompasses 40,916.94 acres stretching from the North 
Sterling Reservoir, approximately 12 miles northwest of Sterling, Colorado to the end of the North Sterling Outlet 
Canal about 8 miles northeast of Crook, Colorado. 
 
Water Source:  The North Sterling Irrigation District receives its water from the South Platte River with its 
diversion near Snyder, Colorado.  The water is carried 61 miles through the North Sterling Inlet Canal where it 
flows into the North Sterling Reservoir.  The water in the reservoir is then released for delivery to North Sterling 
landowners via the 65 mile North Sterling Outlet Canal. 
 
Water Rights:   
 1908 storage right for 69,446 acre-feet measured at the reservoir diverted at a rate of 300 cfs 
 1915 storage right for 11, 954 acre-feet measured at the reservoir diverted at a rate of 411cfs 
 1914 direct flow right for 460 cfs measured from reservoir 
 1996 recharge right for 294 cfs absolute and 306 cfs conditional 
 2002 recharge right for 510 cfs absolute and 90 cfs conditional 

 
Reservoir Capacity:  74,590 acre-feet 
 
Total Diversion from South Platte River:  130,023 acre-feet 
 
Delivery:  Over the past 20 years the average delivery has been 1.66 acre-feet per district acre 
 
Ownership:  122 landowners 
 
Cost:  The District levy is $22 per district acre and is collected by Logan County Treasurer along with property tax. 
 
Board of Directors:  David A. Hernandez, President 
                                 Dave Breidenbach, Vice President 
                                 Jim Aranci, Director 
 
Manager:  Jim Yahn 
 
Office:  112 North 8th Avenue 
             P.O. Box 103 
             Sterling, CO  80751 
             970-522-2025 
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Appendix E 
 
 

Pictures of 
Example Automation Installation 

 



 



 



 



 



 

  
 
 
 
 
 
 
 
 
 

Appendix F 
 
 

Financial Statements for 2017, 2018, and 2019 
 
 



 

 
 
 
 
 
 
 
 
 
 

Appendix G 
 
 

CWCB Loan Application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




