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Feasibility Study 
Lake Ditch Improvements 

 
1. BACKGROUND 
 

1.1 PURPOSE 
 
The Lake Ditch Improvements project focuses on a 2,400-foot reach of Lake Ditch, an irrigation 
ditch owned and operated by the Left Hand Ditch Company (Company). The ditch parallels the 
west shore of Allens Lake. The amount of loan funding being requested by the Company is 
$550,000. This project has been deemed necessary by the Company because the existing ditch is 
experiencing notable losses due to seepage and excessive sedimentation. This is hindering the 
ditch from delivering the Company’s desired 25 cfs design flow. Due to the extremely narrow 
right-of-way (7.5 feet on both sides of ditch centerline), proper cleaning and maintenance of the 
ditch is uneconomical. Additionally, residents of the adjacent community surrounding Allens 
Lake have built their own crossings and patios on the ditch. This gives rise to concerns of public 
safety and further restricts ditch cleaning efforts.  
 
It should also be noted that a County of Boulder Grading Permit will be required for this project. 
No other regulatory compliance issues are foreseen. 
 
In summary, the purpose of the Lake Ditch Improvements project is to develop a solution which 
will eliminate seepage and allow more economical maintenance/cleaning, all while keeping the 
surrounding community safe. 
 

1.2 STUDY AREA DESCRIPTION 
 
The study area is located west of the intersection between US Highway 36 and Lakeridge Trail in 
Boulder County, 10 miles north of Boulder and 12 miles west of Longmont as shown in Figure 
1. The 2,400-foot reach of Lake Ditch in question begins approximately 1.3 miles downstream of 
the point of diversion from Left Hand Creek. Left Hand Creek drains from Left Hand Canyon 
down to the front range. By the time it reaches the turnoff for Lake Ditch, the larger particles 
have settled out, leaving a bedload consisting of fines. This was apparent during a site visit when 
WWC identified only coarse/fine sand deposits in the ditch.  
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Figure 1: Site Vicinity Map 
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Lake Ditch originates from Left Hand Creek. It supplies water to 460 plus irrigators and 30,000 
domestic customers. A schematic diagram of the Company’s ditches and reservoirs is shown in 
Figure 2.  
 

 
Figure 2: Left Hand Ditch Company Schematic 
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As shown below in Figure 3, the Company service area generally encompasses Left Hand Creek 
as it stretches from the foothills of the Front Range east to the town of Niwot, Colorado. 
 

 
Figure 3: Left Hand Ditch Company Service Area 
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1.3 PREVIOUS STUDIES 
 
A feasibility study has been completed for the Company in May of 2012 by Smith 
Geotechnical/Engineering Consultants. The study aimed to secure a loan for the repair of 
deficient items on Allens Lake and Lake Isabelle.  
 
Allens Lake was experiencing erosion on the face of the dam which was a cause of concern for 
the State Engineer. Three alternatives were evaluated: 1) No Action Alternative, 2) Construction 
Alternative 1 - Repair with Riprap, and 3) Construction Alternative 2 – Repair with Concrete. 
Construction Alternative 1 was selected for Allens Lake because of the cost and ease of 
construction (Smith 2012).  
 
At Lake Isabelle, an inspection in 2011 revealed that the access shaft to the gate valve along with 
the outlet pipe needed repairs. Again, three alternatives were evaluated: 1) No Action 
Alternative, 2) Construction Alternative 1 — Upgrade Existing Outlet Works, and 3) 
Construction Alternative 2 — Relocate the Control Gate. Construction Alternative 2 was 
selected for Lake Isabelle for reliability, ease of access, and safety concerns (Smith 2012). 
 
The Company was granted a loan from the Colorado Water Conservation Board (CWCB). The 
loan was in the amount of $1,145,700 which was 90% of the estimated project cost. 
 
2. PROJECT SPONSOR 
 
The Company was formed on February 27, 1866 when the all of the owners of water rights on 
Left Hand Creek formed a mutual ditch company for the purpose of making a diversion from 
South St. Vrain Creek to the Left Hand Creek basin. The individual water rights of the various 
persons forming the company were transferred to the Company for distribution under a mutual 
ditch company system (Smith, 2012). The Company is made up of approximately 466 
shareholders owning 16,800 shares of stock. A list of these shareholders is included in 
Attachment A. 
 
The Left Hand Ditch Company is a mutual irrigating ditch company formed under C.R.S. § 742 
101 to 118 and is a perpetual corporation formed "(i) to own and operate an irrigation and water 
system in the Niwot region of Boulder County, Colorado, and in connection therewith own, 
control, maintain and operate ditches, laterals, reservoirs, headgates, flumes, weirs, water rights 
and decrees, and other property of a complete irrigation and water system; (ii) to employ such 
secretaries, clerks, auditors, attorneys, water superintendents, ditch riders and laborers as may be 
needed; (iii) to divert, store, measure and distribute water under the water rights, priorities, and 
decrees owned or controlled by the Left Hand Ditch Company, including water allotments of 
Northern Colorado Water Conservancy District (“Northern Water”) or any other foreign water 
not owned by the Corporation; (iv) to provide water to its stockholders for irrigation, 
agricultural, stock water, domestic, industrial, commercial and all other beneficial uses or 
purposes; and, (v) in general, to carry on the business of providing such water to the stockholders 
of the Corporation" (Article III, Amended and Restated Bylaws/Articles of Incorporation). 
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The original Articles of Incorporation are nearly illegible therefore Attachment B includes a 
copy of the current Amended and Restated Bylaws/Articles of Incorporation amended by the 
Shareholders of the Company on February 4, 2017. The powers and authorities of the Company 
as exercised by the Board of Directors are listed in Attachment B under Article VIII, Duties of 
Operators. Section 9 directs that “all notes, leases, deeds, contracts, and other documents 
including new certificates of stock, shall be approved by the Board of Directors, signed by the 
President or Vice President, and attested to by the Secretary or Assistant Secretary with seal 
affixed" (Article VIII, Amended and Restated Bylaws/Articles of Incorporation). 
 
The Board of Directors consists of five persons who are stockholders or representatives of 
stockholders in the Company. One Director shall be elected from each of the five districts 
comprising the Company’s irrigation system. The districts are listed in the Bylaws/Articles of 
Incorporation Article VI. The officers of the Company consisting of a President, Vice President 
Secretary, and Treasurer are members of the Board of Directors and are elected each year by the 
Board to fill vacancy left by officers whose term expired that year. The duties of Board of 
Directors are listed in Article VII of the Bylaws/Articles of Incorporation. 
 
Revenues are derived principally from assessments charged on shares of stock owned by the 
stockholders. A small amount of revenue comes from the lease of surface rights at Left Hand 
Valley reservoir (Smith, 2012). Attachment C contains the last three years of financial statements 
prepared by the Company’s accountant. 
 
3. WATER RIGHTS 
 

3.1 WATER AVAILABILITY 
 
The Company owns the 33 most senior direct flow rights on Left Hand Creek totaling 294.58 cfs 
and effectively controlling the entire flow of Left Hand Creek. The Company also owns two 
direct flow priorities out of South St. Vrain Creek totaling 726 cfs. Water diverted from South St. 
Vrain Creek represents a majority of the total supply of the Left Hand Ditch Company. To 
regulate flows and to provide supply during times of diminished stream flow the Company owns 
five reservoirs including Allens Lake. Table 1 lists the storage rights and Table 2 list direct flow 
water rights of the Company (Smith, 2012). 
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Table 1: Left Hand Ditch Company Storage Rights 

 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8 
 

Table 2: Left Hand Ditch Company Direct Flow Assets 

 
 

3.2 WATER SUPPLY DEMANDS 
 
On average, the Company delivers 50,000 acre-feet of water annually. 
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4. PROJECT DESCRIPTION 
 

4.1 ANALYSIS OF ALTERNATIVES 
 
Three alternatives have been evaluated in order to determine the best design for this project. The 
alternatives evaluated are 1) no-action, 2) ditch liner installation, and 3) ditch-to-pipe conversion. 
Each alternative is summarized below. 
 
Alternative 1: No-Action 
 
The first alternative evaluated was to make no modifications to the existing ditch. This is 
advantageous because there would be no direct project costs for the Company, no permitting 
required, and no disturbance to the surrounding community due to construction activities.  
 
It is important to note, however, that the issues of seepage and sedimentation in the ditch are not 
addressed. Thus, the Company will still be losing critical flow in the ditch. Not to mention, while 
this alternative has no immediate capital expenditures, it will still cost the Company money. This 
is due to continued high maintenance costs required to dredge sediment out of the ditch. Current 
cleaning efforts are also a disturbance to the surrounding residential community due to the 
narrow right-of-way and excavating equipment. Additionally, safety of the crossings and patios 
belonging to the surrounding homes will continue to be a concern.  
 
Alternative 2: Ditch Liner Installation 
 
The second alternative evaluated was to install a synthetic liner into the bottom and side walls of 
the ditch. This alternative is advantageous because it directly addresses the need to eliminate 
seepage losses in the ditch. The ditch is over excavated, suitable bedding material is placed, the 
liner is installed, and the fill material is placed to return the ditch to its desired shape. The liner 
would limit water seepage from the ditch. 
 
There are some critical issues that prevented this alternative from moving beyond initial 
investigation. Primarily, bedrock is located immediately beneath the invert and sides of the 
existing ditch.  Although a geotechnical investigation was not completed to determine the depth 
and competence of the bedrock, Left Hand Excavating’s experience with maintaining the ditch 
provided firsthand knowledge as to the depth and hardness of the bedrock. The costs associated 
with excavating the bedrock would prevent this from being a viable alternative. Additionally, 
sedimentation in the ditch would not be addressed by this option. The Company would continue 
to incur the cost of  routine sediment removal along the ditch. The community would still be 
dealing with the disturbance of maintenance activities in their backyards. Concerns due to the 
safety of crossings and patios over the ditch are also not addressed.  
 
The need for a County of Boulder Grading Permit will be required for this alternative because of 
the earthwork involved.  
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Because this alternative was found to be undesirable from an early stage, a detailed cost estimate 
was not developed. From experience, WWC anticipates that this alternative would not be 
cheaper than Alternative 3 simply due to rock excavation.  
 
Alternative 3: Ditch-to-Pipe Conversion 
 
The third alternative evaluated was a conversion from the existing open channel ditch to a pipe 
network. This alternative involves placing pipe and access manholes along the existing 
alignment of Lake Ditch. It is a beneficial alternative because it limits seepage loss to negligible 
amounts. Additionally, it has been determined that flow velocities will convey the coarse/fine 
sand bedload through the pipe. This significantly reduces cleaning and maintenance along the 
narrow corridor of Lake Ditch around Allens Lake. Not to mention, private crossings over the 
ditch will no longer be necessary which addresses the concerns for public safety in this area.  
 
A County of Boulder Grading Permit will be required for this alternative. Excavation will be 
required to place manholes. Additionally, pipe bedding and earth backfill will be placed around 
the pipe to fill in the ditch and promote surface drainage.  
 
A detailed cost estimate is discussed in Section 4.3. It should be noted that all goals and 
objectives of the Company are satisfied with this solution. 
 

4.2 SELECTED ALTERNATIVE 
 
Alternative 3, Ditch-to-Pipe Conversion is the selected alternative . For this alternative, it was 
necessary to determine whether the pipe network would be pressurized or non-pressurized. This 
determination was made by analyzing the head loss across the pipe network. This is simply the 
difference between existing up and downstream water surface elevations which can be 
determined using the slope of the ditch. Lake Ditch currently has an average slope of 
approximately 0.0009 ft/ft along the project reach. The slope yields a total drop of about 2.16 
feet over the 2,400-foot project reach. From preliminary modeling, approximately 4 feet of head 
was required for the pressurized system to function properly. Thus, a non-pressurized, or open 
channel pipe network was selected for design. 
 
The next step in design was to determine the type, size, and number of pipes to be used. After 
speaking with Left Hand Excavating, it was determined that a High-Density Polyethylene 
(HDPE) pipe, such as an ADS N-12 Dual-Wall HDPE pipe, would be desirable. The required 
design flow was 25 cfs. Bentley FlowMaster was used for preliminary modeling to evaluate the 
size and number of pipes required. Modeling was based off the ADS N-12 pipe’s Manning’s 
roughness coefficient of 0.012 and the existing channel slope of 0.0009. For open channel flow, 
it is desirable to keep pipes flowing under 80% full. Pipes flowing above 80% full can lead to air 
entrainment and fluctuate between open channel and pressurized pipe flow conditions leading to 
diminished flow capacity.    
 
Multiple pipe configurations, sizing and shapes were evaluated using FlowMaster. As shown 
below in Figure 4, two 3-foot diameter pipes would be capable of delivering 25 cfs, each 
flowing about 55% full. This option provides the required capacity. However, it is not feasible to 
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fit two 3-foot diameter pipes side-by-side within the existing ditch easement. This option was 
evaluated to determine if two smaller diameter pipes could pass the design flow as pipe costs 
significantly increase with increased diameter.   
 

Figure 4: Bentley FlowMaster Modeling of Two 3-foot Pipes 
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A single 3.5-foot diameter pipe was also modeled which can deliver 25 cfs while flowing about 
66% full. Although this configuration is closer to capacity, it is still under the 80% threshold and 
it fits nicely within the existing ditch channel. The FlowMaster modeling is shown in Figure 5.  
 

Figure 5: Bentley FlowMaster Modeling of a Single 3.5-foot Pipe 

 
More detailed hydraulic modeling was completed in HEC-RAS and AutoDesk Storm and 
Sanitary Analysis to verify headwater/tailwater conditions and to develop hydraulic grade lines 
for the single 3.5-foot diameter pipe selection. The results of these calculations are presented on 
the General Site Overview and Profile sheet in the Construction Plan Set in Attachment D. It can 
be seen that the hydraulic grade line maintains acceptable elevation despite major and minor pipe 
losses.  
 
The single 3.5-foot diameter pipe was selected because of its favorable hydraulics and space 
savings. Because the new pipeline must fit within the existing ditch, size was a major constraint. 
For this reason, the single pipe was the most feasible option. 
 

4.3 DESIGN LAYOUT 
 
The design was formulated to maximize economy by minimizing cleaning efforts and changes to 
the existing ditch alignment.  
 
Lake Ditch was broken up into 33 pipe sections, 26 bends, 6 manholes, and entrance/exit 
structures. 6-foot manholes are required for a 3.5-foot diameter pipe. Manholes have been 
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strategically placed at bends greater than 45° and spaced no more than 400 feet apart. This 
allows for efficient cleaning and maintenance of the pipe network. The draft Construction Plan 
Set is presented in Attachment C and shows precise locations of the structures along the pipe 
reach as well as standard details regarding the inlet and outlet transition structures. 
 
While the pipeline flow velocity will be great enough to keep sediment moving through, it is 
inevitable that sedimentation will still occur at the inlet of the pipe network. An inlet structure 
has been engineered to include a sand sluice which will mitigate this issue. This design is 
included on the Civil Details sheet of the draft Construction Plan Set included in Attachment D. 
A slide gate will be mounted with a 12-inch diameter blockout on the vertical wall of the inlet 
structure. A 12-inch HDPE pipe will discharge into the lake. The gate can be cracked which will 
provide suction to remove sand built up in the deep, slower moving pool at the pipe inlet. It 
should be noted that the 3.5-foot ditch pipe invert will be elevated to eliminate sediment entering 
the pipe network. 
 
Additionally, the entrance structure will include a trash rack made of ¼” plate steel mounted at a 
4:1 slope also pictured on the Civil Details page in Attachment D. This design prevents large 
debris from entering the pipe network and allows maintenance personnel to easily remove those 
debris from the trash rack using a hand rake.  
 

4.4 COST ESTIMATE 
 
A detailed summary of construction costs associated with Alternative 3 is shown below in Table 
3. This cost estimation is based on WWC’s relevant project experience and costs provided by 
local contractors and suppliers. Left Hand Excavating has reviewed the costs associated with this 
project and has provided significant input on the construction methods and planning. Quantities 
have been developed from a GPS grade ditch profile and cross sections surveyed  by WWC. 
Additionally, a summary of total project costs for Alternative 3 is shown below in Table 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



14 
 

Table 3: Lake Ditch Improvements Construction Cost Estimation 

 
 
 

Table 4: Lake Ditch Improvements Total Project Costs 
Item Cost 

1. Construction $551,000 
2. Contingency @ 15% $83,000 
3. Engineering Fees $26,000 
4. Feasibility Study $5,000 
5. Total Project Cost $665,000 
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4.5 IMPLEMENTATION SCHEDULE 
 
The following schedule is proposed for implementation of the project. 
 
                        Task Target Completion Date 
1. Feasibility Study Completed 11/29/18 
2. Submit to CWCB 12/1/18 
3. CWCB Action 1/31/19 
4. Lake Ditch Improvements Project  
      4.1. Design Completion 12/2018 
      4.2. Project Bid 1/2019 
      4.3. Award Bid 2/2019 
      4.4. Begin Construction 3/2019 
      4.5. Construction Completion 4/2019 

 
4.6 IMPACTS 

 
This project will have social impacts on the surrounding residential community during 
construction. Lake Ditch is adjacent to the backyards of a dozen or so homes included in the 
Lake of the Pines neighborhood. Construction activities will cause some disturbance. However, 
in the future, there will be fewer impacts to these residents because cleaning/maintenance efforts 
will be less invasive to the community.  
 
Physical impacts of this project will include the elimination of the existing open channel ditch. 
While the community will be losing the ditch flowing adjacent to their backyards, it will 
eliminate safety concerns involving the private crossings and patios.  
 
This project will have a significant, positive, economic impact for the Company. It will eliminate 
seepage issues ensuring that water rights are supplied, and the project greatly reduces 
cleaning/maintenance efforts. Ultimately, this project will save the Company time and money 
related to water savings and maintenance.  
 

4.7 INSTITUTIONAL FEASIBILITY 
 
A County of Boulder Grading Permit will be required for this project because of the involvement 
with earthwork. The US Army Corps of Engineers (Corps) was contacted and issued a 
determination that no permit will be required from the Corps for this project. 
 
5. FINANCIAL FEASIBILITY ANALYSIS 
 
The Company appears to be in sound financial condition with sufficient cash reserves maintained 
to cover more than one year’s operating expenses. They have Current Assets of $683,724, 
Property and Equipment of $3,426,668, and long term dept of $1,933,588 with 3 loans from the 
Colorado Water Conservation Board (CWCB). 
 
As of December 31, 2017, Table 5 shows a summary of the outstanding loans. 
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Table 5: Outstanding Loan Summary 

Lender 
Loan 

Amount 
Remaining 

Amount 
Yearly 

Payment 
Year of 

Maturity 
1. Colorado Water 

Conservation Board 
(1994 Spillway 
Project) 

$560,000 $209,198 $33,875 2029 

2. Colorado Water 
Conservation Board 
(2012 Lake 
Isabelle/Allens Lake 
Project) 

$1,332,562 $1,295,192 $70,018 2042 

3. Colorado Water 
Conservation Board 
(2014 Flood Repairs) 

$534,128 $519,636 $26,776 2043 

 

 
At the end of 2017, the Company had cash deposits and investments of $683,724, net assets of 
$4,157,182, and total liabilities (debt) of $2,112,237. The following is a summary of the 
Company’s Independent Accountant’s Review Report issued by Clausen & Associates Certified 
Public Accountants, PC. This is report is included in Attachment C along with the detailed 
financial statements for the last three years. 
 
 2017     2016 

Net Assets $    4,157,182 $    4,004,941 
Current Assets $    683,724 $    550,861 
Total Liabilities $    2,112,237 $    2,179,274 
Total Revenue $    548,275 $    536,017 
Total Expenses $    387,547 $    378,310 

 
5.1 LOAN AMOUNT 

 
The Company plans to apply for a loan in the amount of $550,000 from the CWCB small 
projects fund. This application is included in Attachment E. With an interest rate of 2.5%, a 30-
year term, and a loan amount of $550,000, the annual payment would be $26,278 per year. The 
interest rate of 2.5% was provided by the CWCB and is a blended rate based on the percentage 
of the Company owned by agricultural, municipal high income, and municipal middle income 
users and the interest rates. It is anticipated that construction will take place during the spring of 
2019. A 1% loan origination fee of $5,500 will also be charged to the Company.   
 

5.2 BENEFIT TO COST ANALYSIS 
 
The following analysis quantifies the benefits of this project which are gained by eliminating 
seepage from the ditch. It should be noted that the current value of water is expected to be $8,000 
to $10,000 per acre-foot. This price has been determined based on the recent prices of water sold 
in Northern Colorado. It is expected that these prices will increase over the 30 year life of the 
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loan. However, the lower end of this current value has been used for the analysis. This is a 
conservative assumption that, as shown below, still yields a very positive benefit to cost ratio.  
 
Total Project Cost Including Interest: 
 
$26,278 x 30 years + $5,500 + $115,000 = $908,840 
 
Total Cost Per Share of Stock: 
 
$908,840 ÷ 16,800 = $54 
 
Total Cost Per Share of Stock Per Year: 
 
$54 ÷ 30 years = $1.8 
 
Cost Per Acre-Foot of Water Saved: 
 
$908,840 ÷ 2856 acre-feet = $318 
 
Benefit/Cost = [$8,000 x 2856 acre-feet] ÷ $908,840 = 25.1 
 
Although seepage loss is the most quantifiable benefit of this project. The Company will also 
save annual operation and maintenance costs because of reduced sedimentation in this reach of 
the ditch. Additionally, safety concerns of the surrounding community are eliminated.  
 

5.3 FINANCING SOURCES 
 
The Lake Ditch Improvements project will be financed in large using the $550,000 CWCB loan. 
The remainder of the project will be paid for with funds raised by assessments and with cash the 
company has available in an existing certificate-of-deposit and money market account. 
 

5.4 REVENUE AND EXPENDITURE PROJECTIONS 
 
The following is a financial schedule for the Company completed by Clausen & Associates, 
Certified Public Accountants, PC. Table 6 is presented in current dollars as no inflation is 
included. 
 
Column (1) shows the assessment level project over the life of the project and loan; column (2) 
shows the revenue from assessment on 16,800 shares of stock; column (3) shows the " other 
income" the company has from leases, water transfers, and augmentation and was held constant 
to provide an analysis in today's dollars without inflation; column (4) is the operating expense as 
taken from the 2017 financial statement and was held constant rather than estimating inflation; 
and, columns (5), (6) and (7) show the loan payment on the existing CWCB loans.  
 
Column (8) in Table 6 shows the projected reserve funds that will be required by the Company 
for the Isabelle and Allens Lake project. 
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The total income and expenses are indicated in Columns (9) and (10) with the net income for 
each year shown in Column (11). The cash balance is the sum of Column (11) and the cash 
balance from the previous year.  
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Table 6: Left Hand Ditch Company Annual Financial Schedule 
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5.5 LOAN REPAYMENT SOURCES 

 
As shown in Table 6 above, the CWCB loan for the Lake Ditch Improvements will be paid for 
using assessments. The Company also participates in other investment activities, seen in the 
financial statements included in Attachment C. These other sources of income will be used for 
repayment of the loan.  
 

5.6 FINANCIAL IMPACTS 
 
The assessments for the years 2001 to 2017 are summarized as follows. 
 

Year Assessment 

2001 $10.00 
2002 $10.00 
2003 $12.00 
2004 $14.00 
2005 $14.00 
2006 $14.00 
2007 $12.00 
2008 $12.00 
2009 $14.00 
2010 $14.00 
2011 $15.00 
2012 $15.00 
2013 $15.00 
2014 $15.00 
2015 $15.00 
2016 $15.00 
2017 $15.00 

 
From the benefit to cost analysis performed in Section 5.2, the project costs only require stock 
prices to be raised by $1.80 per share per year. This is an acceptable increase to the current 
assessment.   
 

5.7 COLLATERAL 
 
The Company can offer the following collateral for the CWCB loan. 
 

1. The revenue from assessments as allowed by the Company’s Rules and Regulations. 
2. Assignment of land and physical assets to the CWCB. 

 
5.8 SPONSOR CREDIT WORTHINESS 

 
The Company currently has three outstanding loans as previously described. The most recent of 
these loans will mature and be paid off in 2043. The Company has significant capital assets, with 
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total assets of over $4,157,182. As shown in Table 6 and the benefit to cost analysis, the 
Company does not have to significantly raise the assessments and could tap into their cash 
reserves to make the yearly payment without significantly affecting their financial position. 
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