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FEASIBILITY STUDY 

LAKE MCINTOSH RESERVOIR COMPANY 

LAKE MCINTOSH RESERVOIR  

OUTLET WORKS REPAIR 
 
 

 

PROJECT BACKGROUND  
 
Lake McIntosh is a supplemental supply storage reservoir for the Highland Ditch system, located 
just north and west of the City of Longmont in Boulder County, Colorado, constructed in the early 
1900s.  More specifically, it is located in Sections 29 and 30, Township 3 North, Range 68 West.  
The reservoir location is shown on Figure A-1, in Appendix A.  The reservoir is bounded by 
residential areas to the south and east.  Residential areas are also located on the eastern portion of 
the north side of the reservoir.  To the west is farm land with a few scattered residences.  The 
Oligarchy Ditch is located along the north boundary of the reservoir.   
 
The reservoir is formed by an earthen dam embankment located on the southwest side of the 
reservoir.  The dam embankment height is estimated to be 15 feet.  We estimated a reservoir 
capacity of approximately 2,476 acre-feet at a normal water line of 5074.78 feet.  The principal 
spillway is located on the left dam abutment and consists of an open trapezoidal shaped channel.  
An auxiliary spillway is located on the right dam abutment.  Water is delivered to the northwest side 
of the reservoir by gravity through a turnout located on the Oligarchy Ditch.  The reservoir is 
currently classified as a Significant Hazard Structure by the SEO.  We understand the hazard 
classification is currently under review by the SEO, and that it may be reclassified as a high hazard 
structure.   
 
Lake McIntosh was owned by Highland Ditch Company and became its own entity called Lake 
McIntosh Reservoir Company in September 10, 2001. Prior to incorporation, Lake McIntosh shares 
were Highland Ditch shares. After Lake McIntosh Reservoir Company became its own entity, the 
Highland Ditch shareholders were issued Lake McIntosh Reservoir Company shares. The shares of 
Lake McIntosh Reservoir that are owned by Highland Ditch shareholders are used in a water 
exchange.  To operate the exchange, water is released from Lake McIntosh Reservoir into the 
Oligarchy Ditch and delivered to Oligarchy shareholders irrigating land located southeast of Lake 
McIntosh Reservoir. The Oligarchy Ditch diversion from the St. Vrain Creek is reduced by the 
same amount and an equal amount of water is diverted from the St. Vrain Creek into the Highland 
Ditch headgate just east of Lyons. Without a functioning outlet works system, the exchange can’t 
occur and less water can be used in the Highland Ditch. 
 
The gravity outlet works for the reservoir is located on the east side of the reservoir, opposite of the 
dam embankment, and was constructed through a broad saddle between two low hills.  The outlet 
works is located here to provide stored water by gravity to the Oligarchy Ditch, and is capable of 
releasing the upper 14 feet of reservoir by gravity.  The existing outlet works pipe is approximately 
3,070 feet long and consists of a combination of multiple pipe types.  The outlet works pipes 
include 196 linear feet of 54-inch diameter corrugated metal pipe (CMP) inlet, which connects the 
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reservoir to a newly constructed (2010) double chambered outlet works gate vault.  Two 24-inch 
slide gates are located on the outlet vault dividing wall, between the chambers, and are used to 
regulate water flow into two separate existing 24-inch diameter vitrified clay pipes (VCP).  These 
pipes were placed side by side and installed during the original reservoir construction.  The two 
VCP alignments continue east for approximately 760 linear feet and discharge into a concrete 
manhole.  At the manhole, the two 24-inch diameter VCPs empty into a single 48-inch diameter 
reinforced concrete pipe (RCP).  The 48-inch diameter RCP continues east for approximately 2,310 
linear feet and outfalls into the Oligarchy Ditch.   
 
The RCP appears to have been installed at a later date, possibly to replace the original VCP section. 
We understand that up to 20 cfs is delivered to the Oligarchy Ditch for irrigation purposes.  The 
existing outlet works plan and profile along the VCP outlet section, where the pipe collapse 
occurred, is shown on Figure A-2, in Appendix A.  The existing outlet works alignment for the 
VCP pipes goes through the Platte River Power Authority (PRPA) substation and has multiple 
115kV and 230 kV power conduits above the alignment. There are also multiple utility crossings 
between the substation and the existing 48” RCP manhole on the existing outlet works alignment.  
The numerous utility crossings above the existing outlet works system alignment may present 
challanges during the construction process and should be planned for before construction begins.   
 
During the 2010 vault construction, it was noted that the two VCPs were extensively cracked, and 
without any supporting soil, would readily collapse into themselves.  The upstream ends of the VCP 
pipes were photographed during the 2010 outlet vault construction and are shown on Figure A-3, in 

Appendix A.  The poor condition of the VCPs may be problematic during construction, especially 
during trenchless construction options.  
 
In May 2015, the pipe collapsed and an associated sink hole deposited soil in the outlet works pipes 
from the sink hole location, downstream for approximately 300 feet, to the next manhole.  The 
depth of depositional soil appears to be at least to the springline.  This is shown on the photographs 
on Figure A-4, in Appendix A.  Additionally, soil was carried further downstream of the manhole 
into the 48-inch diameter RCP.   
 
Hydraulic modeling of the existing outlet works was completed in 2010 for the replacement of the 
outlet works gate vault.  The analysis determined that the current two pipe system could draw down 
the top 1.9 feet of the reservoir in five days, or it could draw down the top five feet of the reservoir 
in 13 days.  In this scenario, the flow rate varies from approximately 53 cfs at the normal water line 
(elevation 5074.78) to 42 cfs when the reservoir is drawn down five feet.   
 
Typically on new reservoirs the SEO requires that the outlet works systems be able to release the 
top five feet of the reservoir in five days.  This is a common requirement of larger modern dam and 
reservoir systems.  The existing Lake McIntosh outlet works system (prior to the development of 
the sink hole) did not meet this requirement.  Since Lake McIntosh is an existing structure and per 
our correspondence with Mr. John Batka, the SEO will not require the new outlet works system to 
meet the “five feet in five days” draw down requirements.  The SEO’s position for repairing the 
outlet works is to not decrease the current emergency release capacity, and preferably increase the 
release capacity towards the five feet in five days standard.   
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PROJECT SPONSOR  
 
The Lake McIntosh Reservoir Company is a Colorado for profit mutual irrigation reservoir 
company. There are 248 shareholders and 2,816 shares of common stock. The Lake McIntosh 
Reservoir Company has the power to set annual assessments to be paid by the shareholders, the 
power to cut off water deliveries to shareholders that fail to pay their assessments, and the power to 
offer stock for sale to pay back assessments. The Lake McIntosh Reservoir Company Articles of 
Incorporation and By Laws are included in Appendix B. 
 
PROJECT SERVICE AREA AND FACILITIES  
 
Lake McIntosh Reservoir historically provides irrigation water to approximately 42,000-acre 
service area in Boulder and Weld County through direct flow and exchange flow. The service area 
for the Highland Ditch through the exchange is approximately 35,000-acre and the service area for 
the Oligarchy Ditch through direct flow is 7,000-acre. Lake McIntosh Reservoir is located in 
Section 30 and Section 29, Township 3 North, Range 69 West, 6th P.M., Boulder County. Lake 
McIntosh Reservoir releases its water into the Oligarchy Ditch which can be used downstream for 
irrigation purposes. The same amount of water released into the Oligarchy Ditch can be diverted 
into the Highland Ditch headgate from the St. Vrain Creek upstream of the Oligarchy Ditch 
headgate by exchange. A map of the historical service area is included in Figure 1. 
 
HYDROLOGY AND WATER RIGHTS  
 
Lake McIntosh Reservoir has the following decreed water rights: 
 

Name Adjudication Date Appropriation Date Amount (acre-ft) 

Original Right 3/13/1907 10/8/1902 2,460 

Refill Right 7/23/1951 12/31/1929 2,460 

 
The source of water for the water rights is St. Vrain Creek and the reservoir is filled via the 
Oligarchy Ditch which diverts from St. Vrain Creek near Lyons, Colorado.   
 
Lake McIntosh Reservoir has an exchange decree that allows water to be exchanged with Highland 
Ditch. The exchange works by releasing water into the Oligarchy Ditch via Lake McIntosh 
Reservoir and diverting the corresponding amount of water into the Highland Ditch from the St. 
Vrain Creek. Lake McIntosh Reservoir releases are used by the Oligarchy Ditch for irrigation and 
the exchange flow is used by the Highland Ditch for irrigation. Without an operational outlet works 
system, Lake McIntosh Reservoir’s water can’t be used for either directly for irrigation or by 
exchange. Lake McIntosh Reservoir has released an average of 1,533 acre-feet per year to the 
Oligarchy Ditch for irrigation use.  
 
PROJECT DESCRIPTION AND ALTERNATIVES  
 
The purpose of this project is to rehabilitate the Lake McIntosh Reservoir outlet works system after 
the existing outlet works pipes collapsed and the associated sink hole deposited soils inside the 
pipes.  The SEO has stated that the repairs to the outlet works pipes will not decrease the current 
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emergency release capacity of 1.9 feet of drawdown in 5 days.  There were six alternatives that 
were considered to repair the outlet works:   
 

1. No-action 
2. Line the existing 24-inch VCP pipes with cured in-place pipe (CIPP) procedure 
3. Pipe splitting one of the existing 24-inch VCP pipe and installing HDPE pipe to replace 

the two outlet pipes 
4. Construction of a new pump station near the existing outlet works 
5. Replacing existing 24-inch VCP pipes with a 48-inch pipe installed by open cut and 

cover method 
6. Constructing a new gravity outlet works system on the west side of the reservoir  

 
Alternative No. 1 was considered unacceptable because Lake McIntosh Reservoir wouldn’t have 
an operational gravity outlet works to release stored water.  Without an operation gravity outlet 
works, Lake McIntosh Reservoir will have no way to release water in an emergency situation. No 
water can be released and used as irrigation through direct and exchange flow which could cause 
crop losses.  
 
Alternative No. 2 would involve lining the existing 24-inch diameter VCPs with a CIPP liner from 
the Outlet Works Structure to the existing 48-inch RCP manhole.  The existing VCPs would need to 
be cleaned of all soils and debris that filled the pipes during the pipe collapse and associated sink 
hole. Cleaning the pipes will have its own risk since the existing VCPs are in poor condition with 
cracks along the spring line and crown of the pipes. Power jetting to clean out the soils inside the 
pipes may cause another pipe collapse due to the condition of the pipes.  The CIPP liner would at 
minimum narrow the pipe inside diameter by an inch from 24-inches to 23-inches.  Hydraulic 
modeling of the outlet works pipe with CIPP liners indicated that the release capacity rate would 
slightly decrease when compared to the original outlet works release rate. This alternative is 
considered unacceptable because the CIPP liner decreases the flow rate through the outlet works 
pipes and fails to draw down the top 1.9 feet of the reservoir in five days. The SEO’s position for 
repairing the outlet works is to not decrease the current emergency release capacity, and preferably 
increase the release capacity towards the five feet in five days standard. 
 
Alternative No. 3 would involve pipe splitting one of the existing 24-inch diameter VCP pipes and 
installing a larger diameter HDPE pipe to replace the two existing outlet pipes.  This process allows 
for the existing pipe to be split in-place with a ram followed by a new large HDPE pipe.  To 
maintain the minimum SEO flow rates, this would require the installation of one 34-inch outside 
diameter (30-inch inside diameter) HDPE pipe. Holding grade of the pipe will be very difficult with 
this alternative because the broken VCP pieces will cause the pipe splitting ram to rise. The 
expander diameter for a 30-inch inside diameter HDPE would be 42-inch which is an extreme 
upsize from the existing 24 inch VCP and will make pipe splitting very risky. Given the depth of the 
existing outlet pipe, the limited room for stringing the HDPE pipe, and the required HDPE pipe size 
for outlet pipe replacement, we did not believe that pipe splitting is an economical or feasible repair 
option. Again, given the VCP poor pipe condition, there is a high risk during construction of this 
alternative for the pipe to collapse or become blocked. 
 
Alternative No. 4 would involve abandoning the existing outlet works and installing a permanent 
pump station which would deliver irrigation water to the Oligarchy Ditch and meet the existing 
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outlet works release requirements. The proposed location of the pump station is near the existing 
outlet works. The pump station would need to deliver up to 53 cfs in an emergency drawdown 
situation, as well as provide the 10 to 20 cfs flow rate required for irrigation. This alternative will 
meet the SEO discharge requirements but would be the most expensive of the alternatives. The 
estimated construction cost would be approximately $4 million without considering operation and 
maintained costs. This alternative has been considered but due to the high costs this alternative 
seems to be unfeasible. 
 
Alternative No. 5 would involve replacing the existing 24-inch diameter VCP pipe with 48-inch 
diameter pipe installed by cut and cover method. This operation would require installing a new 48-
inch diameter outlet pipe from the existing outlet works vault to the existing 48-inch RCP manhole.  
The 48-inch diameter pipe would match the existing pipe diameter and type downstream of the VCP 
outlet section. The existing manhole would be replaced with a larger diameter manhole.  
Additionally, an intermediate second manhole should be installed in the vicinity of the existing sink 
hole on the outlet works alignment. The portion of the outlet works pipes which are located under 
Harvard Street and the PRPA substation, approximately 150 linear feet, would not be open cut but 
rather hand tunneled so that the street could stay open during construction and that the PRPA power 
conduits could remain in place.  The estimated construction cost for this alternative is $1.9 million. 
This option would be capable of delivering up to approximately 88 cfs to the Oligarchy Ditch when 
in operation and would be capable of drawing the reservoir down five feet in seven days. This 
alternative has been considered feasible since it is the least expensive option and meets the SEO 
discharge requirements.  
 
Alternative No. 6 would involve construction of a new gravity outlet works system on the west side 
of the reservoir, near the existing dam embankment, that meets SEO drawdown requirements. The 
new outlet works system would only be used in emergency to drawdown the top 5 feet of the 
reservoir in 5 days. The existing outlet system would be repaired or replaced with a smaller pipe to 
maintain irrigation so that the water exchange between Oligarchy and Highland Ditch can still 
occur. The repair on the existing outlet pipes has its own risk and costs as shown in alternative 2, 3 
and 5. The cost for a new outlet works system is highly dependent on site conditions and 
constraints. The new outlet works pipe depth will also affect the cost of the project since the 
existing outlet works daylights 3000+ feet away from the structure to catch grade with the 
Oligarchy Ditch. Easements and land acquisition for the new outlet works pipeline alignment would 
need to be determined and acquired prior to construction. This alternative would require the 
reservoir to be completely drawn down during construction. We understand that houses and other 
infrastructure located within the existing drainage swale downstream of the dam embankment are 
susceptible to flooding. For this alternative, further work would be required in determining where 
the new outlet works released water would flow. This alternative is risky due to costs that are 
unforeseen, such as time for all entities (City of Longmont, Ditch Companies, Parks Department, 
etc.) involved in approving where to discharge the water released from Lake McIntosh Reservoir. 
This alternative is feasible but with the uncertain site conditions, the cost of a new structure, and 
repair the existing outlet pipes would have higher costs than the other alternatives that are feasible.  
 
SELECTED ALTERNATIVE  
 
Alternative #5 was the selected alternative because it is the least expensive and least risky to 
construct of the alternatives listed above and remedies the emergency drawdown criteria that the 
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SEO requested. This alternative allows for higher capacity through the outlet works system which 
would allow the reservoir to be drawdown 5 feet in seven days compared to existing drawdown rate 
of 5 feet in thirteen days.  Adding another manhole between the outlet works structure and existing 
48” RCP manhole will allow easier access to the pipeline for cleaning and maintenance. Hand 
tunneling will have to be performed underneath Harvard Street and the PRPA substation due to 
utilities and street closure. The rest of the pipeline installation will be performed using the open cut 
and cover method. The open cut and cover method is a less risky than CIPP lining or pipe splitting 
since no cleaning is required and keeping on grade and alignment will be much easier. Crossing the 
Oligarchy Ditch will have to be done prior to irrigation season so that the ditch is dry.  
 

COST ESTIMATE  
 
The estimated cost for the selected alternative totals $1,900,000. A detailed Engineer’s Opinion of 
Costs for the Outlet Work Repair is attached as Table 1. A summary of the cost is presented below: 
 

Task Cost 

Construction $1,134,000  

Contingency @ 20% $280,000  

Misc. Items @ 5% $60,000  

Subtotal $1,474,000  

Permitting $100,000  

Design Engineering $190,000  

Engineering Services during Construction $100,000  

Total (rounded to nearest $100,000) $1,900,000  
                           

IMPLEMENTATION SCHEDULE 
 
D&A is expected to complete the plans, technical specifications and design report by early 2016.  
Once CWCB Board’s review is complete, construction is anticipated to begin before the irrigation 
season in the spring months of 2016 and should be completed in the fall of 2016.  
 
PERMITTING 
 

The Lake McIntosh Reservoir Company is currently in the process of determining if any county, 
state, or federal permits that may be required for this project.  
 
INSTITUTIONAL CONSIDERATIONS  
 
Entities that are, or may be, involved in the design, construction, and financing of the project 
include: 
 

 Lake McIntosh Reservoir Company; financing and project management 
 Colorado Water Conservation Board (CWCB); financing  
 Deere & Ault Consultants, Inc., design engineering and engineering services during 

construction 
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The Lake McIntosh Reservoir Company will be the lead for the financing, design and construction 
of the project and will be the entity entering into contracts and agreements with the various entities 
for the service provided by each. 
 
 
FINANCIAL ANALYSIS AND CREDIT WORTHINESS  
 
The Lake McIntosh Reservoir Company is applying for a loan from the CWCB for 90 percent of the 
estimated cost of $1,900,000.  The actual or estimated amounts by entity are given below:   
 

Sources of Funding 

Entity Grant Loan Percent Participation 

CWCB $0 $1,710,000 90% 

Lake McIntosh Reservoir Company $0 $190,000 10% 

Totals $0 $860,000 100% 

 
The Lake McIntosh Reservoir Company is requesting a 30-year loan from the CWCB.  The 
following table provides a summary of the financial aspects of the project.  
 

Financial Summary 

Project Cost $1,900,000 

Loan Amount (90% of Project Cost) $1,710,000 

Number of Shareholders 248 

Number of Shares of Stock 2816 

Current Assessment per Share $0 

 
Credit Worthiness:  Lake McIntosh Reservoir Company’s has no existing debt. Current financial 
statements show Lake McIntosh Reservoir Company operating at a net gain.    

 
The Lake McIntosh Reservoir Company has three primary sources of income including: set annual 
assessments per share, stock transfer fees and revenues from the recreation lease on Lake McIntosh 
Reservoir. Occasionally, the Company receives funds from crossing fees. The Lake McIntosh 
Reservoir Company hasn’t had to set an assessment per share for the past 4 years because the 
income from the recreation lease has been enough to cover the annual expenses for the Company.  
 
The following are attached as Appendix C, D, and E respectively: 
 

 Four years of financial statements (2011, 2012, 2013, 2014) 
 Shareholder list showing owner name, number of shares owned, and identifying each owner 

as agricultural or municipal 
 CWCB Loan Application 

 

ALTERNATIVE FINANCING CONSIDERATIONS  
 
The Lake McIntosh Reservoir Company has investigated alternative financing sources such as a 
special assessment per share which would have to be approved by the Lake McIntosh Reservoir 
Company.  
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COLLATERAL 
  
As security for the CWCB loan the Lake McIntosh Reservoir Company can pledge a revenue 
stream from assessment income.  
 
ECONOMIC ANALYSIS  
 
Water stored at the Lake McIntosh Reservoir is used by shareholders of the Highland Ditch to 
exchange their shares of Lake McIntosh Reservoir for more water in the Highland Ditch. Without 
the ability to release water out of the outlet works system the shareholders of Lake McIntosh who 
own Highland Ditch shares can’t perform the share exchanges and their shares of Lake McIntosh 
Reservoir are wasted. This could cause monetary damages from crop losses and water losses from 
Lake McIntosh through seepage and evaporation.  
 
SOCIAL AND PHYSICAL IMPACTS 
 
A reservoir without a functioning outlet works system could cause problems for a couple different 
reasons socially and physically. The physical aspect is if there are seepages on the dam or any 
problems associated with the dam, there is no way for the water to be emptied from the reservoir 
except by bringing in multiple high capacity pumps for an emergency drawdown. The reservoir 
wouldn’t be able to fill completely full during the irrigation season because of the risk of not being 
able to rapidly drawdown the reservoir. This has some social impacts since the lake is used for 
fishing and non-motorized boats, the low water could make fishing more difficult.  
 
CONCLUSIONS 
 

1. The Lake McIntosh Reservoir Company is an incorporated entity in the State of Colorado 
with the ability to enter into a contract with the CWCB for the purpose of obtaining a 
Construction Fund loan. 

 
2. The project would provide for the continued ability to store water at Lake McIntosh 

Reservoir for delivery of irrigation water to shareholders through direct flow and exchange 
flow. 

 
3. The total estimated cost of the project is $1,900,000.  The Lake McIntosh Reservoir 

Company is applying for a $1,710,000 loan from the CWCB Construction Fund for the 
amount not covered by its own reserves.  

 
4. The project is technically and financially feasible and would resolve the rehabilitation of the 

outlet works system. 



TABLE 1

November 20, 2015

DRAFT

Quantity Unit Cost Extension

1. Mobilization @ 10% 1 LS $103,000 $103,000

Subtotal $103,000

2. Outlet Works Pipeline

a. 48" Diameter Pipe 760 LF $425 $323,000

b. 84" Diameter Access Manhole 1 LS $20,000 $20,000

c. New Middle 84" Access Manhole 1 LS $10,000 $10,000

d. Connect to Existing Reservoir Outlet Works Vault 1 LS $15,000 $15,000

e. Hydrostatic Test 1 LS $5,000 $5,000

f. Dewatering 1 LS $100,000 $100,000

Subtotal $473,000

3. Tunneling 

a. Hand Tunnel under PRPA Transmission Lines and Harvard St. 150 LF $2,000 $300,000

Subtotal $300,000

4. Miscellaneous

a. Replace Fence @ PRPA 250 LF $40 $10,000

b. Replace 16" Diameter Irrigation Line and Manhole 1 LS $7,500 $7,500

c. Replace Sanitary Sewer Manhole 1 LS $7,500 $7,500

d. Sanitary Sewer Replacement and Coordination 1 LS $30,000 $30,000

e. Storm Sewer Bypass 1 LS $25,000 $25,000

f. Replace Longmont Supply Ditch 200 LF $300 $60,000

g. Reconstruct Path /  Sidewalk 200 LF $100 $20,000

h. Tree Removal 1 LS $25,000 $25,000

i. Sidewalk Traffic Control 1 LS $7,500 $7,500

j. Miscellaneous Landscape, Gravel Replacement 1 LS $25,000 $25,000

k. Seed/Revegitation 1 LS $10,000 $10,000

l. Tracking Pads, Silt Fence, Temporary Fence, etc. 1 LS $30,000 $30,000

Subtotal $258,000

Total Construction Items 1-4 $1,134,000

Subtotal Construction Items $1,134,000

Contingency @ 25% $280,000

Misc Items @ 5% $60,000

Total Construction Cost $1,474,000

Engineering @ 20% $290,000

Permitting @ 7% $100,000

Subtotal $1,864,000

Estimated Total (rounded to nearest 100,000) $1,900,000

Construction Item

LAKE McINTOSH OUTLET WORKS REPAIR

ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COSTS

REPLACE OUTLET WORKS PIPE WITH CUT AND COVER 48" DIAMETER PIPE

(TUNNEL UNDER PRPA TRANSMISSION LINES AND HARVARD STREET)
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APPENDIX C 
FOUR YEARS OF FINANCIAL STATEMENTS 
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