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Feasibility Study
For the Rehabilitation of
Lake Lee Dam and Big Windsor Inlet Structures

PROJECT SPONSOR

The Larimer & Weld Irrigation Company is a Colorado Mutual Ditch Company and a Non-
profit Corporation. Articles of Incorporation and Bylaws for the company are included in
Appendix C.

The company’s facilities, built about the turn of the century, are located in Larimer and Weld
Counties in Colorado. Their business office is located in Eaton, Colorado and their maintenance
office is located in Fort Collins, Colorado. The system stretches from the Cache LaPoudre River
diversion located in north Fort Collins to near Galeton, Colorado in Weld County. The company
has direct flow water rights from their diversion in the Cache LaPoudre River and also is the
carrier for reservoir water owned by their stockholders and the stockholders in several other ditch
and reservoir companies. The companies which own stock in the Larimer & Weld and convey
water through their system include the Divide Reservoir & Canal Company, the Windsor
Reservoir & Canal Company, the Larimer & Weld Reservoir Company, and also those
stockholders that own CBT water.

Their facilities consist of approximately 40 miles of supply ditch including many control
structures, checks, and headgates. Figure 1 included herein is a map of the system which also
shows the location of the check structures on the system.

The stockholders in the Company own water through their stock in the Larimer and Weld
Irrigation Company, the Larimer and Weld Reservoir Company, the Windsor Reservoir and Canal
Company, and also CBT water. The water for these companies is delivered through the Larimer
& Weld System.

The Company was incorporated in March 1879. Due to the early date of conception, little
information has been retained concerning the early development of the Company. The Company
has been in operation continuously since its inception and has not changed from its original

purpose.

PROJECT SERVICE AREA

The approximate service area boundaries are shown on the map in Figure 1. The service area of
the Larimer & Weld Irrigation Company includes approximately 86,000 acres of which 55,000
acres is irrigated and planted in crops or pasture. Crops grown in the service area include corn,
beets, pinto beans, wheat, barley, oats, alfalfa, grass hay, and some vegetable crops.
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The predominant soils in the service area are the Olney-Kim-Otero, Otero-Thedalund-Nelsen, and
Nunn-Dacono-Altvan associations as listed in the Soil Survey of Larimer County and Weld
County, Colorado, United States Department of Agriculture, September 1980. These soils are
deep, level to moderately sloping, well drained sandy loams and loams formed in a mixed
alluvium and eolian deposits. Following is a more complete description of the soils as taken from
the soil survey.

Olney series:

The Olney series consists of deep, well drained soils that formed in alluvium. Olney soils are
on plains. Slopes are 0 to 5 percent. Olney soils are similar to the the Fort Collins and Vona
soils and are near the Kim, Nelson, Otero, and Thedalund soils. Fort Collins soils are less
than 35 percent fine and coarser sand in the B horizon. Vona soils are less than 18 percent
clay in the B horizon. Nelson and Thedalund soils have sandstone between 20 and 40 inches.

Crops yields per acre in this series are typically: 3.5 to 5.5 tons of hay; 20 to 24 tons of
beets; 2400 to 2700 pounds of dry pinto beans; and, 80 to 180 bushels of corn.

Kim series:

The Kim series consists of deep, well drained soils that formed in mixed eolian deposits and
parent sediment from a wide variety of bedrock. Kim soils are on plains and alluvial fans.
Slopes are 0 to 9 percent. Kim soils are similar to the Colby, Otero, Shingle, and Thedalund
soils and are near the Fort Collins and Olney soils. Colby soils are more silty in all horizons.
Otero soils are less than 18 percent clay in the C horizon. Shingle and Thedalund soils have
shale between 10 and 40 inches. Fort Collins and Olney soils have a B horizon. Typically
these soils have free carbonates at the surface content of coarse fragments ranges to as much
as 10 percent.

Crops yields per acre in this series are: 3 to 4 tons of hay; 20 tons of beets; and, 80 to 140
bushels of corn.

Otero series:

The Otero series consists of deep, well drained soils that formed in alluvium and eolian
deposits. Otero soils are on plains and terraces. Slopes are O to 9 percent. Otero soils are
similar to the Kim, Nelson, Tassel, and Thedalund soils and are near the Olney and Vona
soils. Kim soils are more than 18 percent clay in the C horizon. Nelson, Tassel, and
Thedalund soils have sandstone and shale between 10 and 40 inches. Olney and Vona soils
have a B horizon. Typically these soils have free carbonates at the surface. Content of coarse
fragments ranges from O to 10 percent.
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Crops yields per acre in this series are: 3 to 5.5 tons of hay; 18 to 23 tons of beets; and, 80
to 170 bushels of corn. ‘

Nunn series:

The Nunn series consists of deep, well drained soils that formed in mixed alluvium and eolian
deposits. Nunn soils are on terraces, alluvial fans, and smooth plains. Slopes are 0 to 3
percent. Nunn soils are similar to the Altvan and Dacono soils and are near the Colombo,
Fort Collins, Haverson, and Weld soils. Altvan and Dacono soils have a sand and gravel C
horizon at a depth of 20 to 40 inches. Colombo and Haverson soils lack a B horizon. Fort
Collins soils are less than 35 percent clay in the B horizon. Weld soils have an a brupt
textural boundary between the A and B horizons.

Crops yields per acre in this series are typically: 3.5 to 5.5 tons of hay; 20 to 24 tons of
beets; 2400 to 2700 pounds of dry pinto beans; and, 80 to 180 bushels of corn.

LAND OWNERSHIP

The land in the project service is primarily private farms, ranches, and some individual home
sites. All of the agricultural land serviced by the Company is privately owned.

WATER RIGHTS

A consideration of water rights, and records of water diversion, provide the primary bases for
determination of design discharges. The Larimer & Weld system holds some of the earlier rights
on the Cache la Poudre River, A review of diversion records for the past ten years has shown that
the canal regularly diverts direct river flows to the maximum decreed flow rate. Direct flow
decrees associated with the Larimer & Weld diversion are as follows:

Order No. Decreed Rate Decree Date Cumulative
10 3.00 1884 3.00
16 1.47 1884 4.47
21 16.67 1884 21.14
45 75.00 1884 96.14
73 54.33 1884 150.47
88 571.00 1884 721.47

The maximum cumulative decreed direct flow rate should be the minimum design capacity of any
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structure that is located upstream of the service area of the canal. That design criterion is essential
to avoid any indication of intent to abandon any part of any water right. Beyond the protection
of direct flow rights, further design capacity considerations include possible additional flows from
reservoir deliveries, upslope tailwater, precipitation runoff, and delivery scheduling allowances.

An additional factor that has an influence on required hydraulic capacity of the canal is the carrier
function for water owned by shareholders. The most significant source of carried water is the
Colorado-Big Thompson (C-BT) Project. Approximately 95 shares of C-BT water, which have
typically accounted for 1/3 to 1/4 of annual deliveries; with daily carriage flow rates as high as
425 cfs in the past 10 years, are owned by ditch shareholders. Reservoir water from the big
Windsor Reservoir (delivered by exchange) has typically run from 1/4 to 1/3 of the amount of C-
BT water on an annual basis. Non-direct flows from nine other sources have also augmented flow
in the canal at various times in the most recent 15 years of record examined incident to this report.

Total water delivered through the Larimer & Weld system average approximately 90,000 acre-feet
per year.

NEED FOR THE PROJECT

The Larimer & Weld Ditch (Eaton Ditch) is typical of main supply canals used for irrigation in
Colorado. The canal is checked at particular locations to raise the level of the water in the canal
to allow discharge through headgates into lateral ditches or directly onto fields. Other control
structures consist of dams and diversion structures that control the ditch and direct the flow to
storage. Most of the check structures for the ditch have been replaced since 2001 with new
concrete structures with automatically controlled Obermeyer gates. Only one check structure on
the ditch, Finley Check, has not been replaced. This structure along with the Lake Lee Dam and
Big Windsor Inlet are the structures being considered for replacement.

The structures in Eaton Ditch have been in service since near the start of canal operations in the
late 1800's. Although various localized structural repairs or modifications had been done, no
canal control structures had been totally replaced until recently when twelve new automated checks
were constructed to replaced existing stoplog controlled structures. The new check structures have
automated, air operated gates that have demonstrated a significant potential for canal operational
improvements. In addition to the checks, the Lake Lee Dam and Big Windsor Inlet are concrete
control and conveyance structures that are in disrepair and have about reach obsolescence. With
failure of these two structures, the ditch company would have a difficult time operating the ditch
and would lose water that is normally stored in Big Windsor Reservoir.

EXISTING FACILITIES

The structures considered for replacement by the Larimer & Weld Irrigation Company are listed
in Table 1.

Larimer & Weld Feasibility Study
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TABLE 1
STRUCTURE SUMMARY
Structure Name Location Gate Gate
Width Height
Finley Check NE 1/4, Sec 34, TN, R67TW 25' 7'
Lake Lee Dam NW 1/4, Sec 29, T7N, R67TW 17 6'
Big Windsor Inlet NW 1/4, Sec 28, T7N, R67TW 6' 6'
Big Windsor Check NW 1/4, Sec 28, T7N, R67TW 25' 6'

The Finley Check is similar to the other twelve check structures that have been replaced by the
Company. This structure is located just downstream of Big Windsor Reservoir and is necessary
to deliver water to share holders south of the ditch below Big Windsor. The existing structure is
shown in photographs 1 and 2 in Appendix A of this report. This structure has no means to apply
stop logs or other measures to temporarily check the ditch and is undermined at the base slab and
on the left side walls. This structure would require major repairs and renovation to make it a
useful structure. The location of the check is shown on Figure B1 in Appendix B.

The Lake Lee Dam impounds Lake Lee, as shown on Figure Bl in Appendix B, and is necessary
to control flows in the ditch. This is the main regulating structure on the ditch with Lake Lee
acting as an equalizer for the ditch. The Lake Lee Dam is a concrete structure approximately 60
feet in width, 60 feet in length and 15 feet in height. The existing structure is shown in
photographs 3 and 4 in Appendix A. The structure has two 16 foot radial gates and has a bridge
over the structure which carries the canal maintenance road and allows access to the gate operators
and the ditch riders residence. The structure concrete is deteriorated with the base slab being in
poor condition, the wall to slab joint being compromised with large chunks missing from erosion
and freeze thaw action, and the slab is undermined in some areas. The radial gates and their sills
are in poor condition and require regular maintenance to sustain operations.

Big Windsor Inlet is a diversion and conveyance structure that allows all or a portion of the flow
in the ditch to be checked and diverted into Big Windsor Reservoir which impounds over 17,000
acre feet of water. The existing structure is approximately 250 feet in length, 50 feet in width,
and consists of a inlet and drop structure with four 8 foot gates to divert water into Big Windsor.
The existing structure is shown in photographs 5 and 6 in Appendix A.

The structure, in conjunction with a check in the ditch, diverts the water and drops it
approximately 50 feet in elevation into the reservoir. The check structure associated with the inlet
has significant deterioration of the concrete, is undermined, no longer has functioning stoplog
guides, and is difficult to use as a check. The inlet structure and gates are in fair condition but
the flume, drop structure, and outlet portions of the structure are in a very deteriorated condition.

Larimer & Weld Feasibility Study 7
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The retaining walls on the conveyance flume are falling in and will have to undergo significant
repaired if the structure is not replaced. The drop structure concrete and the outlet are deteriorated
due to erosion of the concrete and lack of energy control.

ALTERNATIVES
Three alternatives have been considered for the structures covered in the NEEDS Section. They
include: (1) Do nothing; (2) Repair existing structures; or (3) Replace all structures with new

concrete structures. An assessment of each alternative follows.

Alternative # 1

One course of action considered was the DO NOTHING ALTERNATIVE. This option is not
viable for the system to continue to operate and is only valid if the irrigated land is to be taken out
of production and the water stock liquidated. The portions of the system that have not been
repaired are at an age (in excess of 100 years) and level of deterioration that they are becoming
very difficult to operate. Replacement or repair of these structures must be pursued if the ditch
company is to continue making water deliveries.

The option to “do nothing” does not mean spending no money on the system. The Company has
been operating under the “do nothing” option for many years and the structures are at or beyond
their effective life. The loss of effective use of the Lake Lee Dam and the Big Windsor Inlet
would have severe consequences for the ditch company and its water users. A major problem at
the Lake Lee Dam would at the minimum make the ditch difficult to operate as this structure
control the ditch flows in combination with Lake Lee which acts as an equalizer. At the worst,
a failure at the Lake Lee Dam would potentially cause a washout of the ditch which would cause
downstream damage and stop all water deliveries throughout the system. Loss of use of the Big
Windsor Inlet would jeopardize the storage of water in this reservoir as this is the only way the
reservoir can be filled. Failure of this structure would curtail ditch deliveries until a temporary
repair could be initiated. Our best guess is the system would be down at least a week with a
failure. The Finley Check is not critical to the overall operation of the system and loss of this
check could be overcome. However, use of the Finley check can not be maintained without
significant repair to the structure and its foundation.

Alternative #2

The second alternative explored was to repair the three structures. To repair the Lake Lee Dam
and the Big Windsor Inlet would require some demolition and replacement of existing concrete
that has deteriorated. Both Lake Lee Dam and Finley Check may require some treatment of the
foundation to repair the undermining and retard it from developing further. All the structures need
energy management to retard further erosion of the base slabs and the channel downstream of the
structures. The base slab for Lake Lee Dam and the Big Windsor Inlet would need to be repaired
by covering with a new concrete slab. The conveyance flume at Big Windsor would have to be
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partially demolished and new retaining walls constructed as the existing walls have tilted in so
much they have essentially failed. The check structure at the Big Windsor Inlet would have to
have the right wingwall stabilized and the stoplog supports would have to be demolished and
replaced. The Finley Check would require stabilization of the wing walls and would require the
addition of a gate and supports or stoplog guides to make it a viable check.

In addition to the repairs, the ditch company has a need to be able to measure the flow downstream
of the Lake Lee Dam and also measure the inflow into Big Windsor Reservoir. So, in addition
to the repair, a Parshall measuring flume is needed at each location and will be included in the cost
of this option.

The estimated construction cost to repair the structures and add a Parshall flume at the Lake Lee
Dam and Big Windsor Inlet is estimated to be $ 471,100 as shown in Table 2. This cost is
approximately 35% of the cost to replace all the structures with new concrete structures.

This alternative, although less expensive initially than the replacement alternative, has several
disadvantages when compared to the third alternative. The structures will be patched and
repaired, but will have a shorter life span than a new structure. We would estimate the structures
would most likely be ready for complete replacement in approximately 25 to 30 years. The new
structures would be expected to last on the order of 100 years with repair on the gates and controls
required every 25 years. The repaired check structures would utilize the same method of
checking the ditch by using stoplogs which is difficult and dangerous on this size of ditch. No
improvements in operational efficiency can be achieved with the repaired alternative using stoplogs
for the checks. The addition of gates to the old check structures is not feasible due to the
condition of the structure walls and the lack of reinforcing steel in the walls and slab.

Larimer & Weld Feasibility Study
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TABLE 2
OPINION OF COST

LARIMER & WELD IRRIGATION
Alternative No. 2 - Repair Structures

UNIT
ITEM |DESCRIPTION QUANTITY |UNITS PRICE AMOUNT
1. [Findley Check
a. Mobilization 1.00f LS. |8 1,500 ( § 1,500
b. Dewatering 10.00f Days | $ 300 | $ 3,000
c. Concrete Repair 2000 CY. |§ 650 | $ 13,000
d. Riprap 300.00( TONS | § 22 (% 6,600
e. Excavation & Backfill 25000 CY. % 101$ 2,500
f. Grout Slab Subgrade 3000 CY. |$ 35018 10,500
: Subtotal $ 32,600
2 |Lake Lee Dam
a. Mobilization 1.00f LS. |[$ 1,650 | $ 1,650
b. Dewatering 10.00} Days | $ 500 ]$ 5,000
c. Concrete Repair 60.00] CY. |§ 650 | $ 39,000
d. Riprap 500.00] TONS | § 22($% 11,000
e. Gate Repair 1.00f LS. |$ 10,000 | $ 10,000
f. Replace Operators 1.00f L.S. $15,000 | § 15,000
g. Construct Parshall Flume
Concrete 12500 CY. |$ 4501 $ 56,250
Dewatering 10.00| Days | $ 300 | $ 3,000
Backfill 500.00 CY. |$ 2818 14,000
Subgrade Stabilization 100.00] CY. |3 25 (% 2,500
Subtotal $ 157,400
3 |Big Windsor Inlet & Check
a. Mobilization 1.00| LS. |3 5,000 [ $ 5,000
b. Dewatering 10.00| Days | § 300 $ 3,000
c. Concrete Repair 75.001 CY. |$ 650 1% 48,750
d. ‘Replace Flume Walls
Demolition 1.00] LS. |$ 8,000 | $ 8,000
Concrete Walls 100.00] CY. |§ 450 | $ 45,000
d. Riprap 300.00] TONS | § 22|$ 6,600
e. Gate Repair 5.00] Ea $ 4,000 $ 20,000
f. Replace Check
Concrete 110.00f CY. |3 450 | 49,500
Dewatering 10.00| Days | $ 300 | $ 3,000
Backfill 500.00( CY. |§ 28 (8 14,000
Subgrade Stabilization 100.00) CY. |$ 251% 2,500
g. Construct Parshall Flume
Concrete 125.00f CY. |$ 450 | $ 56,250
Dewatering 10.00] Days | $ 3001 8 3,000
Backfill 500.00] -CY. }|$ 2813 14,000
Subgrade Stabilization 100.00f CY. |$ 2518 2,500
Subtotal $ 281,100
TOTAL 3 471,100




Alternative #3

This alternative consist of a total replacement of the existing structures with new concrete
structures which incorporates energy management features to control downstream erosion;
effective gates for the control of flows; and, measurement capabilities of the flows at Lake Lee
Dam and at the Big Windsor Inlet. Obermeyer gates will be used at the Finley Check and at the
Big Windsor Inlet check. The gates will not be automated, however, as are those previously
installed on the system. The operation of these checks is such that a manual control system is
sufficient. Both the Lake Lee Dam and at the Big Windsor Inlet structure gates will be replaced
with gates that are also manually controlled.

The Finley Check and Big Windsor Inlet Check will have the same configuration as those
previously constructed on the system as shown on Figure B2 in Appendix B of this report. Those
checks have a critical-flow throat in a rectangular constricted section, with upstream stilling wells
and air-operated Obermeyer gates to control the upstream water surface elevation. Gate operation
will be manual with power supplied by an air storage tank and a portable air compressor. For
hydraulic energy management, the downstream sections of the checks have a plunge pool stilling
basin, with a solid end sill. Water exits the structures in a trapezoidal cross-section that
approximates the downstream ditch cross-section, A downstream riprap apron of approximately
40 feet in length provides downstream erosion protection.

The Finley Check will be 25 feet in width based on the maximum flow rate of 1,000 cfs as
requested by the Larimer and Weld Irrigation Company. The Big Windsor Inlet Check was also
designed for a maximum flow rate of 1,000 cfs and will also be 25 feet in width.

The existing Lake Lee Dam, shown in photographs 3 and in Appendix A, will be completely
removed and a new concrete structure which incorporates a Parshall flume to measure flows will
be constructed. The new structure is anticipated to be 60 foot in width, 125 feet in length, and
approximately 15 feet in depth. The structure will utilize two radial gates to control flows and will
have an overflow spillway set at gage height 10 to pass storm flows. A 25 foot wide Parshall
flume will be incorporated into the structure and will be capable of measuring flows up to 1200
cfs. A bridge structure will cross over the ditch at this location to allow access to the ditch riders
house. The proposed details of the structure are shown on Figure B3 in Appendix B.

The Big Windsor Inlet and Check Structure will also be completely removed and replaced with
a new concrete structure. The new structure is anticipated to be 40 foot in width, 220 feet in
length, with the depth varying from 15 feet to 35 feet below grade. The new structure will include
a check in the main ditch, as described previously, to divert water into the reservoir inlet structure.
The inlet structure will consist of an inlet section containing four control gates; a converging
section with a Parshall flume; a drop structure to affect the approximately 35 feet in elevation
change from the ditch to the reservoir; and, an outlet to control the energy. The drop structure
and outlet will be connected by approximately 115 feet of reinforced concrete pipe. The hydraulic
design criteria for this structure is to have a capacity of 800 cfs from the ditch to the reservoir.
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The cost of the structures outlined above are based on the quantities shown in Table 4, 5, and 6.
The unit prices are based on past projects that are similar to these structures, the cost of materials
as quoted by suppliers, and input from local contractors we have worked with on other ditch
conveyance structures. A summary of the costs are shown in Table 3 and a complete breakdown
of the costs and quantities are shown in Tables 4, 5, and 6.

Table 3 summarizes the anticipated construction costs and also the engineering cost and a
factor of approximately 18% for contingencies.

TABLE 3

OPINION OF COST
Structure Name Construction | Engineering | Contingency | Estimated
Cost Total Cost
Finley Check $ 158,000 $ 12,000 $ 28,700 $ 198,700
Lake Lee Dam $ 404,000 $ 72,000 $ 73,000 $ 549,000
| Big Windsor Inlet & Check $ 676,000 $121,000 $122,000 $ 919,000
TOTAL $1,238,000 $205,000 $223,700 $1,666,700

1. Costs noted are an Opinion of the Cost expected and are not intended to be construed as the exact cost of construction.

SELECTED ALTERNATIVE

The Larimer & Weld Irrigation Company has chosen Alternative 3 as the desired alternative. The
Company does not feel the other two alternatives provide for an increase in the efficiency of their
system as does Alternative 3. Alternative 3 allows them to operate to the maximum capacity of
their system and allows for better measurement and control of the ditch flows. The new structures
would be expected to require little maintenance over the life of the loan and would have a longer
life span than the repaired structures outlined in Alternative 2.

PROJECT COST

The opinion of cost of construction of the checks is listed in the previous section in Table 3.
Following is a summary of all project costs including engineering fees and contingencies.

Item Estimated Cost

1. Construction Costs $ 1,238,000

2. Engineering Fees $ 205,000

3. Contingency $ 223,700
TOTAL $ 1,666,700

Larimer & Weld Feasibility Study
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TABLE 4

OPINION OF COST
LARIMER & WELD IRRIGATION - FINLEY CHECK
Replace Structure

Item No. Description Qty | Units | Unit Price Amount
1 Mobilization, Insurance, Bonds 1 LS. |$ 6,072 | $ 6,072
2 [Dewatering 5 | Days |[$  300.00|$% 1,500
3 Concrete Structures
Floor Slab 65 CY. |$ 450.00 | $ 29,250
Walls 60 CY. |$ 500.00 | § 30,000
Fillets 10 CY. [$ 350.00 | $ 3,500
4 Gates
Obermeyer Gates & Manual Operators -25' x 7' 1 LS. |$ 52,500.00($ 52,500
5 Earthwork
Excavation 200 | C.Y. |$ 6.00 | $ 1,200
Imported Backfill 550 | C.Y. | $ 28.00 | $ 15,400
6 Cofferdam
Imported Material 200 | C.Y. | $ 16.00 | $ 3,200
Placement & Removal 200 | CY. [ $ 10.00 | $ 2,000
7 Riprap 500 | TONS | $ 22.00| % 11,000
Riprap Bedding 125 [ TONS | § 18.00 [ § 2,250
TOTAL $ 157,872




TABLE 5
OPINION OF COST

LARIMER & WELD IRRIGATION - LAKE LEE DAM
Remove & Replace Structure

Item No. Description Qty | Units | Unit Price Amount
1 Mobilization, Insurance, Bonds 1 LS. |$ 11,762 | $ 11,762
2  |Dewatering 1 LS. |$ 15,000 | $ 15,000
3 Concrete Structures
Floor Slab 225 | C.Y. |$ 450 | $§ 101,250
Walls 125 | CY. | $ 500 (% 62,500
Fillets 35 CY. |$ 3501 $ 12,250
Energy Blocks 5 CY. [$§ 350 { $ 1,750
4 Bridge Deck
Concrete Deck 30 | CY. | $ 5251 9% 15,750
Handrail 1 LS. |[$ 10,000 | $ 10,000
5 Gates - 17' x 6'
Radial Gates & Manual Operators 2 L.S. |$ 46,000 | § 92,000
6 Demolition
Labor/Supervision 40 | Hours | $ 5018 2,000
Backhoe 40 | Hours | $ 135 (8% 5,400
Pavement Breaker 32 | Hours | $ 1501 $ 4,800
Loader 32 | Hours | $ 9519% 3,040
Dump Truck 32 | Hours | $ 9518% 3,040
7 Excavation & Backfill
: Excavation 750 | C.Y. | $ 8% 6,000
Backfill 1500 ] C.Y. |$ 4193 6,000
Imported Backfill Material 750 | C.Y. | $ 16($% 12,000
Subgrade Stabilization 250 | C.Y. | $ 2518 6,250
8 Cofferdam ,
Imported Material 750 | C.Y. | $ 16($ 12,000
Placement & Removal 750 | C.Y. | § 10189 7,500
9  [Riprap 300 | Toms | $ 22($ 6,600
Riprap Bedding 75 | Tons | $ 1889 1,350
10 [Seeding 1 | Acres | $ 2,000 | $ 2,000
11  |Road Base 200 | Tons | $ 18 [$ 3,600
TOTAL ’ $ 403,842




TABLE 6
OPINION OF COST
LARIMER & WELD IRRIGATION - BIG WINDSOR INLET & CHECK
Remove & Replace Structure

Item No. Description Qty | Units Unit Price Amount
1 Mobilization, Insurance, Bonds 1 LS. |$ 25,576 | $ 25,576
2 {Dewatering 1 LS. | $ 20,000 | $ 20,000
3 Concrete Structures
Floor Slab 170 } C.Y. |$ 450 | $ 76,500
Walls 180 | C.Y. | § 500 | $ 90,000
Energy Blocks 10 | CY. |$ 350 [ § 3,500
4 Check Structure
Floor Slab 85 CY. |$§ 450 | $ 38,250
Walls 50 CY. |$ 500 | $ 25,000
Fillets 35 CY. |$ 350 | $ 12,250
5 Gates
Slide Gates & Manual Operators 4 LS |[3% 16,000 | $ 64,000
Obermeyer Gates & Manual Operators -25' x 6' 1 LS. |§ 45,000 | $ 45,000
6 96" Pipe
Supply 230 | LE. |$ 295 | '§ 67,850
Install 230 LF [$ 1001 $ 23,000
7 Demolition -
Labor/Supervision 80 | Hours | $ 50($ 4,000
Excavator 80 | Hours | § 951 3% 7,600
Pavement Breaker 40 | Hours | $ 140 | $ 5,600
Loader 80 | Hours | $ 9013 7,200
Dump Truck 40 | Hours | $ 50| $ 2,000
8 Excavation & Backfill
'Excavation 11000| C.Y. | $ 6($% 66,000
Backfill 12000 C.Y. | § 4193 48,000
9 Cofferdam
Imported Material ' 350 | CY. |$ 16| $ 5,600
Placement & Removal 350 | C.Y. |$ 10 $ 3,500
10  |Riprap 700 | TONS | $ 2218 15,400
Riprap Bedding 175 | TONS | $ 18| $ 3,150
11 Seeding 3 Acres | $ 2,000 | $ 6,000
12 |Road Base 630 | Tons | $ 18($ 11,333
TOTAL $ 676,309




The Larimer & Weld Irrigation Company is seeking funding through the Colorado Water
Conservation Board “Small Projects Fund” to finance 90% of the project. The irrigation
Company will fund the remaining amount through an increase in assessments and/or a short term
loan through a private institution.

IMPLEMENTATION SCHEDULE

The following schedule is proposed for implementation of the project based on the two phases as
outlined above.

Task Target Completion Date
1. Feasibility Study 7/31/2004
2. Loan From CWCB 9/30/2004
3. Finley Check

Design 10/1/2004

Start Construction 2/1/2005

Complete Construction 4/1/2005
4. Big Windsor Inlet & Check

Design 4/1/2005

Start Construction 9/1/2005

Complete Construction 4/1/2006
5. Lake Lee Dam

Design 4/1/2006

Start Construction 9/1/2006

Complete Construction 4/1/2007

FUND REQUIREMENT SCHEDULE

The expected fund requirement schedule for the project, with an estimated project total cost of
approximately $1,666,700, is shown in Table 7. This schedule is based on construction starting
design in 2004 and finishing construction on the last structure in 2007.

The Fund Requirement Schedule shows the funds required by the Company and the CWCB to
complete the project on the schedule shown. This schedule does not reflect the 1% loan
origination fee to be paid to the CWCB or any payments on the project.

Larimer & Weld Feasibility Study
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TABLE 7
FUND REQUIREMENT SCHEDULE
YEAR LARIMER & WELD CWCB LOAN
2004 $§ 600 $ 5,400
2005 $ 74,410 $ 669,690
2006 $ 69,700 $ 627,300
2007 $ 21,960 $ 197,610

FINANCIAL PLAN

The Larimer & Weld Irrigation Company proposes to apply for a $1,500,000 loan from the
Colorado Water Conservation Board (CWCB) for 30 years at 2.5% interest. The remainder of
the project cost, the 1% loan origination fee, the loan payments, and payments into the 10%
reserve would be paid by an increase in assessments on the shares of stock.

Revenue for operations and payment of loans is derived from assessments on 1,419 shares of
outstanding stock. Assessments are presented to stockholders and approved at the annual
stockholders meeting held in January of each year. The 2001 assessment was $150.00 per share
and the 2002 assessment was raised to $215 per share, due to the previous CWCB loan and check
structure construction. The 2003 assessment was maintained at $215 and the 2004 assessment was
raised to $230 per share.

The financial condition of the company is solid at the present time. The company has no debt,
other than the $1,000,000 CWCB loan, and no outstanding obligations other than those listed in
the financial statement found in Appendix D. For fiscal 2003, the Company had total operating
revenues of $523,656.71; normal operational expenses of $448,865.74; with an operating balance
of $70,513.31.

The Company assessments have been rising over the past few years, partly in anticipation of the
repairs being made to the system. The assessments over the past six years are as follows.

YEAR ASSESSMENTS
2004 $230
2003 $ 215
2002 : $215
2001 $ 150
2000 $ 150
1999 $ 100

Larimer & Weld Feasibility Study
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Table 8 shows the cash flow and annual financial schedule for the Company’s operations which
includes the existing $1,000,000 CWCB loan and the proposed $1,500,000 loan at 2.5% interest
over a 30-year repayment period.

The analysis in Table 8, Column (8), includes payment of $4,961 for the existing loan and $7,167
for the proposed loan to a Project Reserve Fund over a ten year period to provide for one yearly
payment in reserve. This payment will be placed in a “certificate of deposit” and we have
assumed a rate of return of 2.5 % interest on the certificate of deposit which is included in column
(9) as income.

Funds required by the Company during construction are included in column (6) and includes the
1% loan origination fee in 2005. The yearly payment to the CWCB, starting in 2005 for the
existing loan and 2008 for the proposed loan, is shown in Column (7). The total income and
expenses are indicated in Columns (9) and (10) with the remaining amount or income minus
expenses for each year shown in Column (11). The Cash Balance, Column (12), is the sum of
column (11) for any year plus the Cash Balance from the previous year. The assessment levels
were set to maintain a cash reserve of approximately $70,000 to handle variations in the
Company’s normal operating expenses. This reserve is approximately equal to 15% of their
normal O & M expenses and is close to the reserve usually carried by the Company.

As indicated in Table 8, the assessments are expected to increase to a high of $290 per share which
is $60 higher than the current assessment level. Through most of the loan period the assessments
will average about $275 which is $45 higher than the current levels.

Credit Worthiness. The Company currently has only the one outstanding loan from the CWCB.

This loan is for $1,000,000 with the first payment due in 2005, the final payment being in 2034,

with a yearly payment of approximately $49,611. The Company has a long term relationship with

the Farmers Bank in Ault and has the ability to borrow money as required to conduct their normal.
business.

Alternative Financing Considerations. The Company has investigated alternative financing with
the Farmers Bank located in Ault, Colorado. The bank has indicated they would consider a loan
for the Company after review of their financial status. The loan would initially be a one year
revolving line of credit, prime plus 1 %2 percent, floating, with an up front loan fee of 2 percent. .
This loan could be renewed as needed or converted to a permanent mortgage. Included in
Appendix F is a letter from the bank stating their position.

Larimer & Weld Feasibility Study
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TABLE 8
LARIMER &WELD IRRIGATION COMPANY
ANNUAL FINANCIAL SCHEDULE

ALTERNATIVE 3
6

2002 $4,252 2002
2003 $215 $305,085 $218,571 $505,525 $523,656 $505,525 $18,131 $22,383 2003
2004 $230 $326,370 $220,000 $490,000 $600 $546,370 $490,600 $55,770 $78,153 2004
2005 $290 $411,510 $220,000 $490,000 $89,410 $49,611 $4,961 $631,510 $633,982 ($2,472) $§75,681 2005
2006 $275 $390,225 $220,000 $490,000 $69,700 $49,611 $4,961 $612,365 $614,272 ($1,907) $73,774 2006
2007 $240 $340,560 $220,000 $490,000 $21,960 $49,611 4,961 $562,776 $566,532 ($3,756) $70,018 2007
2008 $285 $404,415 $220,000 $490,000 $71,667 $49,611 $12,128 $626,841 $623,406 $3,435 $73,453 2008
2009 $285 $404,415 $220,000 $490,000 $71,667 $49,611 $12,128 $627,230 $623,406 $3,824 $77,277 2009
2010 $285 $404,415 $220,000 $490,000 $71,667 $49,611 $12,128 $627,629 $623,406 $4,223 $81,500 2010
2011 $280 $397,320 $220,000 $490,000 $71,667 $49,611 $12,128 $620,942 $623,406 ($2,463) §79,037 2011
2012 $280 $397,320 $220,000 $490,000 $71,667 $49,611 $12,128 $621,184 $623,406 ($2,222) $76,815 2012
2013 $280 $397,320 $220,000 $490,000 $71,667 $49,611 $12,128 $621,432 $623,406 (51,974) $74,841 2013
2014 $280 $397,320 $220,000 $490,000 $71,667 $49,611 $12,128 $621,685 $623,406 ($1,720) $73,120 2014
2015 $280 $397,320 $220,000 $490,000 $71,667 $49,611 $7,167 $621,822 $618,445 $3,377 $76,497 2015
2016 $280 $397,320 $220,000 $490,000 $71,667 $49,611 $7,167 $622,085 $618,445 $3,641 $80,138 2016
2017 $275 $390,225 $220,000 $490,000 $71,667 $49,611 $7,167 $615,260 $618,445 ($3,184) $76,953 2017
2018 $275 $390,225 $220,000 $490,000 $71,667 $49,611 $615,181 $611,278 $3,903 $80,856 2018
2019 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,183 $611,278 ($3,095) $77,761 2019
2020 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,106 $611,278 ($3,172) $74,589 2020
2021 $275 $390,225 $220,000 $490,000 $71,667 $49,611 $615,122 $611,278 $3,844 §78,433 2021
2022 $275 $390,225 $220,000 $490,000 $71,667 $49,611 $615,218 $611,278 $3,940 $82,373 2022
2023 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,221 $611,278 ($3,057) $79,316 2023
2024 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,145 $611,278 ($3,133) $76,183 2024
2025 $275 $390,225 $220,000 . $490,000 $71,667 $49,611 $615,162 $611,278 $3,884 $80,067 2025
2026 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,164 $611,278 (53,114) $76,952 2026
2027 $275 $390,225 $220,000 $490,000 $71,667 $49,611 $615,181 $611,278 $3,903 $80,855 2027
2028 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,183 $611,278 (53,095) $77,760 2028
2029 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,106 $611,278 ($3,172) $74,588 2029
2030 $275 $390,225 $220,000 $490,000 $71,667 $49,611 $615,122 $611,278 $3,844 §78,432 2030
203] $275 $390,225 $220,000 $490,000 $71,667 $49,611 $615,218 $611,278 $3,940 $82,372 2031
2032 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,221 $611,278 ($3,057) $79,315 2032
2033 $270 $383,130 $220,000 $490,000 $71,667 $49,611 $608,145 $611,278 ($3,133) $76,182 2033
2034 $240 $340,560 $220,000 $490,000 $71,667 $564,256 $561,667 $2,589 $78,771 2034
2035 $240 $340,560 $220,000 $490,000 $71,667 $564,321 $561,667 $2,654 $81,425 2035
2036 $235 $333,465 $220,000 ~'$490,000 $71,667 $557,292 $561,667 ($4,375) $77,050 2036
2037 $190 $269,610 $220,000 $490,000 $491,536 $490,000 $1,536 $80,307 2037

0&M COST NOT INCREASED FOR INFLATION

OTHER INCOME CONSTANT - NOT ADJUSTED FOR INFLATION

INTEREST INCOME ON CERTIFICATE OF DEPOSIT AND ON CASH BALANCE =2.5%

CD PAYMENT IS 10% OF CWCB PAYMENT FOR BOTH LOANS

FINAL PAYMENT 1N COLUMN (5) AND (7) MADE WITH CERTIFICATE OF DEPOSIT =SUM OF COLUMN ®)
COLUMN (4) FOR 2003 INCLUDES EXTRAORDINARY EXPENSE FOR CHECK STRUCTURES



OPINION OF FEASIBILITY

There do not appear to be significant roadblocks which would keep the Larimer & Weld Irrigation
Company from successfully completing this project. The project does raise the average assessment
level by approximately $55 per share of stock as indicated below. The benefit is the Company can
more successfully manage the water throughout the system and ensure equitable water deliveries
to all shareholders. An additional benefit is securing the safety of the system against failure of
a structure which would stop all deliveries throughout the system. A failure at Lake Lee Dam
or at the Big Windsor Inlet would stop all deliveries through the system and would require a large
expenditure to repair and bring the system back online.

Following is a cost to benefit analysis of the project.

Total Project Cost including interest

$71,667 x 30 years = $2,150,000 CWCB Loan Paymexits
$ 15,000 1% Loan Origination Fee
$ 166.000 Company 10% Participation
Total $2,331,000
Total Cost per Share of Stock Cost Per Share of Stock Per Year
$2,331,000 =+ 1,419 = $1,642 $1,642 + 30 years = $55

Cost Per Acre-foot Of Water Delivered For An Average Year

$2,331,000 + (90,000 A-Ft x 30 yrs) = $0.86

Using a rental rate of $20 per acre-foot for the water as the benefit and the total cost of the project
per year as the cost, the benefit to cost for the project is:

Benefit/Cost = [$20 x 90,000 A-Ft + ($2,331,000+30)] = 23

COLLATERAL
The Larimer & Weld Irrigation 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, and other Company facilities.

Larimer & Weld Feasibility Study
Lake Lee & Big Windsor - 03.043 Page 19



SOCIAL, ECONOMIC, AND PHYSICAL IMPACTS

The project will have no significant social impacts as none of the facilities are utilized for
recreation. No additional recreation or other activities are created by the project.

The project will have a positive economic impact by assisting the Company to more efficiently
provide irrigation water to over 55,000 acres of irrigated farm land.

The project will have no significant physical impacts except in the immediate vicinity of the
construction. These impacts will be minor in nature and will affect only small areas of less than
1 acre per project location.

PERMITTING

The Company and the Engineer believe no Environmental Assessment (EA) or Environmental
Impact Statement (EIS) will be required. All work is associated with agricultural projects and
all work is confined to the existing ditch. The Corps of Engineers will be contacted concerning
404 permitting but anticipate the work falling under the Nation Wide Permits which will not
require formal permitting.

INSTITUTIONAL CONSIDERATIONS

No institutional considerations exist other than the proposed loan from the CWCB.

Larimer & Weld Feasibility Study ‘
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Finley Check

Photo 2 - Finley Check

Photo 1
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Photo 3 - Lake Lee Dam - Downstream

Photo 4 - Lake Lee Dam - Upstream




Photo 6 - Big Windsor Diversion - Downstream Flume
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Articles of Incororation

The Lariner and Weld Irrigation Company

This 18 to Certify, That we, the undersigned, have
this day assoclated ourselves together, and do hereby
nannclate ourselves together, for the purpose of forming
n body eorporate unfer the laws of the State of Colorado
and do hereby declrre:

Firgte----That the corporate name of the sald
company 1s hereby declared to be The Larimer and Weld
Irrigation Company. '

Second~---That the obJects and purposes for which
anld company is organized and created, are to acquire
and become the owners of all the right, title and interest
in and to the diteh known and styled as "The Irrigation
Canal No, 10, of Larimer County®, and also to enlarge
and extend the same so that the same may be made a
wider and longer ditch or canal, to be constructed by
thie company, -agd that the purposes for which snld canel
13 to be built, widened and extended, are for the
nurpose of irrigntiom, trsnaportation of passengers and

merchandise in and over the same, and supplying water B
for domestic, milling, irrigation and agricultural T

purcoses; end also to purchase the ditch now in process
of constrmction, called and known as the "Larimer and
Weld Irrigating Canal," together with all the rights,
rrivileges and franchises appertalning or belonging
thereto.

Thirde---~The gtream from which the water 1s to be
tekxen for the purposes afnrsaid, 13 the Cache a 1la Poudre
Kyvar, ond the point of commencement and the gensral
course of the canal proposad to be built by the sald
Larimer and Weld Irrigatlon Company, 18 as follows, to
wit: Beginning at p point on the north side of the snid
Cechie 2 1n Poudre River, where the water from the sald
river flows into the south of sald "Irrignting Canal
N2, 34, in Township No., 8 north, of range No, 69 West.

* Tran following the ecourse of anld Irrignting Ditch No.

10, to the sectlion line between sections No, 35 and
%6 in Townshlp No, 8 north of renge Nn, 69 West,
Thence in an easterly direction through the southwest
quarter of 3ection No. 31, in T, No.8' Nnrth of range
No, 688 West., Thence through ths Soutk half of T, No,
7 liorth of renge No, 67 %¥ext. Thence through Township
#o, 7 North of range No, 68 West, Thence across

The Denver Pacific rallwny track in the North half of
3ection No. 24, in Township No, 7 North of fange No.
G Vest, Thence in a northeasterly direction to

the gouthecst quarter of section No, 3, thence in a
sontheester’y direction to the northeanst one-forth

sf Sectlon No, ‘25, Township No! 7 North of range

35 Wast, Thence as ne,.rly in zn easterly direction as
the contour of the ground will permit through Town-
ship No. 7 North of range No, 64 west, and Township Ho,
7?7 Horth of range No. 83 West, to Crow Creek, a tri-
butary of the Plette River,
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Fourth--~~Algo to acquire by purchage, donation,
or otherwise, such lands as may at any time be deemed
necegsary or expedient by sald Companv, for the ex-
tension or for the enlarmement of the ocapacity of sald
canal, so as to effeot more completely the objects and
nurposes of sald company: to construct reservoirs for
holding and atoring water: to bulld lakes, ponds, and
lateral ditches for all purposes for which water may
be used as aforesald; to 1ssue water rights to owners
aor occupants of adjaoent lands on such terms and
condltions as may be prescribed by the truatees, or a
maJority of them, of anld ocompany; to ereet, mailntain:
und keep in repair, an fence or other inclosure for
the purpose of inclosing the land irrigable under sald
canal,

Fifthe~~-<To sell and supply on such terms and
conditions as the board of trustes, or a majorlty of
them, may preseribe water from sald canal or from any
of the lakes, ponds, reservolrs and lateral ditches
appertailning thereto, for any purpose for which water
may be used as aforesald,

" BAxth~----That the capital stock of said company 1is
hereby declared to bs Two Hundred Thousand Dollars, and
shnll be divided into two thousand shares of one
hindred dollars each. -

‘ : (amrended Dec. 4, 1937)

Seventh---Sald company shall exiat for the term
of twenty years, unless sooner dissolved aecording to
law.

(ammended Dee. 4, 1937)

Elghth~-«-The affairs, business end management of
the sald Comnany, and the use and control of said
nroperty and its franchises, shall be under the control
and management of five trustees, and James Duff,
Joseph Hyde Sparks, Benj)amin H. Epton, Thomas P.
Bunbar, ~nd Aaron J, Eaton, are hereby selected to act
~s sald trustene, and to have full power a8 aforesald,
for the first year of the exlstence of said Company,
=nd until thelr successors sre duly elescted and qualifled.

Hintheeoaa The trustees of sald Company shall have
full power to make such prudential by-laws as they may
deem nroper and necessary for the management and enntrol
nf the affairs, business, conecerns, and property, of the
sald Company, not ineonsistent with the laws of this
Jinte,

Tenth-----The principal plece of business is hereby
declared to be the City of Denver, in the County of
Arrpahoe and State of Coloradc, and: the principal
nfflee of gald Company shall be and 1s hereby locoted at
snid City of Denver, and branch or subsidiary offices
shall be and are hereby established at the town of
Greeley, 1n Weld County and at the Town of Collins in
the County of Larimer,

(ammended June 12, 1893)
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£1eventhe--The principal operations of sald Company
shall be cirried on in the gountids of Larimer and Weld,
in the State of Colorado. ’

In Witness Whersof, We have hereunto set our handa
and seals thig tenth day of March, A, D. 1879,

James Duff (seal)
Joseph Hyde Sparks {eeal)
Benjamin H, Eaton (seal)
Thomas P. Dunbar iseal)
Raron J, Eaton genl)

-

Notarized on the 10th day of Harch, A, D. 1879
by Walter P,