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Executive Summary

The Deuel and Snyder Improvement Company (DSIC) owns and operates an agricultural ditch system in Morgan
County that provides irrigation water serving approximately 1,500 acres for 15 shareholders. Water is diverted
from the north side of the South Platte River at a diversion structure located approximately 2 miles upstream of
the State Highway 52 and Rainbow Arch Bridge in Morgan County, Colorado. The DSIC shares the diversion
structure with the Upper Platte and Beaver Canal Company (UPBCC); the latter diverts water from the south
bank of the river. Prior to 1965, the two ditch companies had separate diversion structures that were divided by
a large island bifurcating the river. Shortly after the flood washed away the island in the spring of 1965, a long
diagonal wall was constructed to connect the two structures so that each Company could continue to divert
water. The result was a 1,330-foot long concrete barrage that spanned the channel from the north to south
bank. An aerial image of the existing structure is provided in Figure 1, below.

The two companies have invested heavily over the last two decades in maintenance to the structure in an effort
to keep it operational; however, the structure continues to decay. Structural investigations in 2015 [Reference 1]
identified problem areas where the bedrock upon which the structure is founded has been undermined resulting
in substantial structural damages that, if left unaddressed, may result in the catastrophic failure of the diversion
structure. The UPBCC had a Feasibility Study prepared in 2019 [Reference 2] that included a design and cost
estimate for a new structure at $4,392,000. The UPBCC applied for a 40-year low-interest loan from the CWCB
and was approved in May of 2019.

The DSIC is requesting a loan from the CWCB for $643,000; this amount corresponds to their proportionate
share of the total project. Project costs will be apportioned to each Company in a manner agreed upon by the
DSIC and UPBCC.

Figure 1: Aerial View of Existing Structure

NORTH SECTION
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Project Sponsor

The Deuel and Snyder Improvement Company (DSIC), located in Morgan County, Colorado is a mutual ditch
company and a non-profit corporation. Articles of Incorporation and Company Bylaws are included in Exhibit A;
a list of current shareholders can be found in Exhibit .

The DSIC, incorporated in January of 1884, was formed to construct and operate the Deuel and Snyder Ditch for
the benefit of shareholders by providing direct flow irrigation water. The Company currently has 15 shareholders
with 161 total shares of company ownership. The 161 shares are broken into two different categories based
upon two different types of water rights owned by the DSIC. The smallest division of Company ownership is the
21 shares associated with the company’s Meadow Rights. The DSIC has two Meadow Rights decrees which
allow them to divert up to 21 cubic feet per second (cfs) from the South Platte River but only from April 10t
through July 10% of any given year. The remaining 140 shares are associated with the Company’s conventional
irrigation rights which allow them to divert up to 63 cfs from the South Platte River. Water is diverted at the
Company's headworks located on the north bank of the river. The DSIC shares a diversion structure with the
Upper Platte and Beaver Canal Company (UPBCC); the latter diverts water on the south side of the River. The
structure is located in Section 26 and 35 of Township 4 North, Range 58 West of the Sixth Principal Meridian.
Average annual diversions for the DSIC are in the neighborhood of 5,300 acre-feet, which equates to
approximately 38 acre-feet per share.

Project Service Area

The service area is located in Morgan County, positioned on the north side of the South Platte River between the
cities of Fort Morgan and Brush, Colorado. The service area for the DSIC is comprised of, on the average,
approximately 1,500 acres of cultivated cropland. The UPBCC's service area consists of an additional 10,000
acres (approximately) on the south side of the river. Water diverted from the river is typically used to irrigate
corn, alfalfa, beans, and sugar beets. The elevation at the point of diversion is approximately 4275 feet. A
location map of the service area can be found in Exhibit C.

Water Rights

A summary of the historic water rights held by the DSIC are included in Table 1. This information was obtained
from the Structure Summary Report in the Colorado Water Resources Decision Support System (CDSS)
attached in Exhibit B. The DSIC has a decreed absolute water right of 84 cfs. The total decreed right consists of
63 cfs of conventional irrigation rights and 21 cfs of Meadow Rights, the latter of which is only in effect from April
10% through July 10 of any given year.

Table 1: Historic Water Rights Data

APPRO. DATE ADJ. DATE CASE NO. A'E"COFL;')\'T COMMENTS
04/02/1871 11/21/1895 CA0433 13 Meadow Right
07/01/1874 11/21/1895 CA7747 8 Meadow Right
04/07/1884 11/21/1895 CA0433 32
11/01/1888 11/21/1895 CA7747 31
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Table 2: Water Rights and Diversion Summary

DESCRIPTION AMOUNT
Decreed Water Right (cfs) 84
Maximum Day Diversion (cfs) 69
Date of Maximum 04/26/2007
Average Annual Diversion 1950 — 2018 (acre-ft) 5,333

Yearly diversions over the past fifteen years have generally exceeded the historic average shown in Table 2 due
to the advent of augmentation plans and the proliferation of associated infiltration sites across the service area.
In fact, annual diversions over the last fifteen years have averaged 8,890 acre-feet, with an average over the
past five years of 9,780 acre-feet.

Need for the Project

The diversion dam is a reinforced concrete slab and buttress structure with a height of approximately 9 feet and
a overall length of 1,330 feet measured between the north and south abutments. The dam is composed of three
sections: north, south, and diagonal. The north and south sections of the dam were constructed in 1936, one
year after a substantial flood flanked the original structure located several miles upstream and prompted the
transition to the current site. The north and south dams were initially separated by a center large island in a
braided section of the river. After the floodwaters of 1965 washed out the island, the diagonal section was built
to connect the two dams so that the UPBCC and the DSIC could continue to make water diversions into their
respective delivery systems.

UPBCC and DSIC contracted with TZA Water Engineers (TZA) in 2015 to perform a site investigation and
evaluate the condition of the structure. They prepared a feasibility report (2016 Study, Reference 1) identifying
several significant deficiencies in the existing structure:

e Seepage under the structure has eroded the underlying bedrock foundation and undermined the floor
slab. In the diagonal section, the undermining has resulted in the collapse of the downstream base slab
(see photos in Exhibit D).

e Erosion from overtopping has undermined the toe of the downstream base slab and in some locations
has exposed the shear keys beneath the slab.

o Significant concrete deterioration has occurred in the buttresses and concrete base slabs. The
deterioration has led to corrosion of reinforcement steel, and likely reduced the kinematic stability of the
structure.

o The diagonal buttress section is considered to be in unsatisfactory condition [a condition characterized
as showing evidence of major deterioration or imminent failure] due to the following observations:

o There has been significant erosion that has undermined the toe of the concrete base slab.

o The loss of foundation material beneath the base slab has resulted in the structural failure of the
slab is many areas. The failure of the slab has likely reduced the kinematic stability of the structure.

o Deteriorated condition of reinforcing steel in concrete slab. The structural failure of the base slab, in
conjunction with the undermining erosion, has resulted in significant deterioration of the
reinforcement steel. Based on visual observations, it appears that the current condition of the
reinforcement steel is inadequate for the base slab. The loss in capacity would result in reduced
kinematic stability for the structure.
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o Potential deterioration in wall slabs. There were several areas where seepage had developed
through the wall slab. The seepage could result in corrosion of the reinforcement steel, which
would potentially reduce the structural capacity of the wall slab.

The chief concern with regard to the existing structure is the erosion of the underlying shale bedrock upon which
it is founded. Seepage underneath the structure and scour of the downstream channel due to overtopping are
the primary mechanisms perpetrating this erosion. The overall physical condition of the structure is poor to
unsatisfactory, as identified in the 2016 Study. Much of the floor in the diagonal wall section has collapsed due
to a loss of underlying material. Fatigue cracking, spalling, surface deterioration, and exposure of reinforcement
is common throughout each section of the structure. The above deficiencies have rendered some sections of
the dam structurally compromised and, if left unaddressed, may result in imminent, catastrophic failure. Both
ditch companies have made substantial investments in maintenance and repairs to the existing structure over
the years in an effort to keep it operational. However, the overwhelming structural deficiencies remain; the
structure will continue to deteriorate.

In 2012, the DSIC elected to invest in a new headgate structure into the Deuel and Snyder Ditch, which consist
of a 10-foot long, 4-foot tall Pneumatically-actuated Obermeyer gate with a reinforced concrete structure and
control house. The gate is operated manually with nitrogen bottles. The structure is well maintained and is in
good condition. The DSIC does not intend to replace this structure in the proposed project.

Alternatives Evaluated

Three alternatives were considered: 1) Do not build the project; 2) Repair the existing structure; and 3) Build a
new structure. A subjective evaluation of the alternatives is summarized below:

1. Do not build the project:

If this project is not pursued, the diversion structure will remain precariously in the river, at risk of
catastrophic failure. The structure will continue deteriorate. The UPBCC and the DSIC will continue to
make substantial investments into an 84-year-old structure that may imminently fail. If the structure
fails, shareholders would be unable to divert irrigation water supporting approximately 11,500 acres of
farmland. This could potentially lead to a substantial loss of crops reliant on the Deuel and Snyder
Ditch and the Upper Platte and Beaver Canal. The value of affected irrigated lands in the DSIC and
UPBCC systems could potentially drop from $4600 to $1250 per acre, based on average land values
for irrigated and dryland farm ground in the State of Colorado.

For the reasons above, this alternative is not acceptable.

2. Repair the existing structure:

This alternative was evaluated in detail in the 2016 Study. To avert the risk of catastrophic failure
intrinsic to the existing structure, the repair would have to accomplish the following objectives: restore
kinematic stability to the structure, prevent seepage underneath and through the dam, mitigate erosion,
and inhibit further loss of underlying material as a result of scour on the downstream side of the
structure. The cost to complete an efficacious repair of the existing structure would be substantial. The
integrity of much of the concrete slab base, walls, and buttresses was found to be questionable due to
corrosion of reinforcement by seepage and structural deterioration and would require extensive non-
destructive and destructive testing to make a definitive evaluation. Many new components, including an
upstream and downstream cut-off wall to arrest seepage and a downstream scour pad to reduce bed
scour would be required along the full length of the dam.
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This alternative does nothing to address concerns with mitigating flood impacts, improving sediment
transport, or restoring river continuity for fish and aqueous habitat. Despite all of the required repairs,
much of the structure will still consist of 80-plus year old reinforced concrete slab sections, that will
continue to decay. For the reasons noted above, this alternative was not selected.

3. Build a new structure:

This alternative will consist of the removal and replacement of the existing structure. The new diversion
structure will be constructed approximately 25 feet upstream of the north section of the existing dam
and will span directly across the river to the south bank. The Upper Platte and Beaver Canal will be
extended west along the old alignment up to the new structure. The new structure will be constructed
of reinforced concrete arranged in a traditional slab and buttress configuration and will include the
following major components:

o Two 80-foot long, 9-foot tall inflatable crest gate spillways (bladder gates) as manufactured by
Obermeyer Hydro, Inc. (Obermeyer) on the river channel,

e Two 10-foot wide, 9-foot tall radial arm gates, located adjacent to each headgate for sediment
control;

e Anew intake structure for the Upper Platte and Beaver Canal;

e One 20-foot long, 5-foot tall Obermeyer headgate on the new Upper Platte and Beaver intake
structure;

e  Extension of the Upper Platte and Beaver Canal to the new intake structure; and,

e One 16-foot by 24-foot control building, constructed of reinforced concrete. The control house
will contain the following:
o Gate air-supply system, including air compressors, dryers, and air receiver tanks.
o Gate control system, consisting of a pneumatic control panel and PLC for gate

automation.

The alternative will restore channel continuity and improve sediment transport along the river. The new
Obermeyer crest gate spillways will facilitate sediment passage and provide additional flow conveyance
during floods, reducing upstream backwater effects and improving overall channel stability. During
intermediate flows, the gates will have the ability to operate in a partially deflated mode to allow fish
passage over the dam while maintaining the benefits of a partial pool upstream of the barrage for
aquatic habitat and waterfowl. The enhanced sediment control capability of the new structure will
mitigate environmental impacts associated with periodic dredging activities on the upstream channel
that are currently required to remove sediment retained by the existing structure.

The cost of this alternative, based on firm construction bids, is approximately $4,392,380. DSIC's
proportionate share of the project, with 20% contingency, is $642,901.

The Selected Project

The DSIC and UPBCC plan to construct alternative #3. Features of this alternative are as follows:

The new concrete structure will be founded on Pierre shale bedrock.

Reinforced concrete cutoff walls will be placed under the floor slab to provide lateral support, preclude
seepage, reduce uplift pressures and exit gradient, and confine the material under the foundation
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during all conditions of river flow and turbulence. The upstream and downstream cutoff walls will
extend 8 to 10 feet below bedrock; an intermediate cutoff wall will extend 3 feet below bedrock.

— The structure will be supported on a monolithic steel reinforced concrete base. The base slab will have
a minimum thickness of 18 inches.

— The slab and buttress walls and abutment retaining walls will be constructed of steel reinforced
concrete. Walls will have a minimum thickness of 15 inches.

— Two 10-foot wide radial arm gates, one located immediately adjacent to each ditch intake structure, will
be provided for enhanced sediment control. The gates will be 9 feet tall and equipped with an electric
hoist. A concrete headwall installed above the gate will protect the gate from debris and provide
additional strength to the structure.

— Two 80-foot long Pneumatically Actuated Bladder Gates furnished by Obermeyer will be installed in the
river channel. The gates will be 9 feet in height and will have the capability of being independently
operated.

— The Upper Platte and Beaver Canal intake structure will consist of 20 feet of Pneumatically Actuated
Bladder Gate furnished by Obermeyer. This gate will be 5 feet high. Orientation of the ditch intake
structure will be approximately perpendicular to the river structure.

— A 16-foot by 24-foot control building constructed of reinforced concrete will house the gate air-supply
system and control system.

— The Upper Platte and Beaver Canal will be extended along the historic easement alignment west to the
location of the new intake structure.

The features narratively described above are shown on the drawings in Exhibit E.

Cost Estimate

The estimated project cost for DSIC is $642,901, which corresponds to their proportionate share of the total
project cost. Construction costs reflect firm bid pricing supplied by local contractors. A detailed cost estimate is
attached in Exhibit D.

Iltem Estimated Cost
1. Planning, Design, and Legal Costs $ 23,348
2. Construction Cost $ 512,403
3. Contingency @ 20% $ 107,150

Total Cost $ 642,901

Implementation Schedule

The proposed implementation schedule anticipates a completed project by April of 2021. This is based on
construction commencing on the north side of the river in August of 2020, if flows in the river permit. The DSIC
is uniquely positioned to divert water west of their existing intake structure with minor modifications. This will
allow DSIC to make required diversions during the initial stages of construction. Project milestone dates are as
follows:
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Task Date

1. Feasibility Study Submitted to CWCB 02/03/20
2. Final Engineering and Design 02/28/20
3. Feasibility Study Review and Approval by CWCB 03/19/20
4. Order Long Lead Time Items (Obermeyer gates) 04/13/20
5. Construction Contract Award 05/18/20
6. Begin Construction 08/03/20
7. Complete Construction 04/01/21

Social, Economic, and Physical Impacts
The project will have no significant social impacts.

The construction activity itself will result in short term, localized economic benefits. The primary economic
impact, however, will be borne by the shareholders who will assume a considerable increase in annual
assessments to subsidize the acquired debt service. This may be offset somewhat by obviated maintenance
expenditures associated with the existing structure. From a reliability perspective, the project will have a long
term positive economic impact by assuring continued diversions into both the Deuel and Snyder Ditch and Upper
Platte and Beaver Canal. As indicated before, the ‘no action’ alternative is not acceptable.

The project will have no significant negative physical impacts once construction is complete. Positive
environmental impacts include: improved sediment passage; river continuity for habitat migration at intermediate
flows when the bladder gate in the river is sufficiently lowered; and enhanced conveyance of low to moderate
flood flows.

Permitting

As the project is located entirely on UPBCC property, no easements or rights of way will be required. The
Company expects to be exempt from 404 permitting by Statutory Exemption, 33 CFR Section 323.4 (a) 3 (repair
of an existing diversion structure). The Company believes no Environmental Assessment (EA) or Environmental
Impact Statement (EIS) will be required.

Financial Plan

The total cost of the project to be financed by DSIC is $643,000. The DSIC is requesting a 40-year low interest
loan from the Colorado Water Conservation Board (CWCB) for their full, proportionate share of the project.

Lending rates for CWCB loans are set based on the designation of the entity applying for a loan. Ownership of
shares in the Deuel and Snyder Ditch are 100% agricultural. It is therefore anticipated that the Company will
qualify for an interest rate of 1.6% at current lending rates. Accordingly, a rate of 1.6% was used to estimate the
debt service associated with the project. The financial analysis summarized in Table 3 is based on a 100% loan
from the CWCB.

The DSIC has an existing debt service for a loan from CWCB, contract number C150288, used to finance their
new headgate structure, built in 2012. Shareholders are currently assessed $32 per share (applicable to both
conventional irrigation shares and meadow right shares).
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Table 3: Project Loan Summary

Total Project Cost (rounded) $ 643,000
1% CWCB Service Fee $ 6,430
CWCB Loan (including 1% service fee) $ 649,430
Annual Payment (40 year term @ 1.60%) $ 22,107

Number of Shares 161

Annual Cost per Share for Loan $ 137.31
Current Assessment per Share $ 191.04
New Assessment per Share $ 328.35
Annual Project Cost per acre-foot $ 415

(Based on an average annual diversion of 8,150 acre-feet)

A $649,430 loan from the CWCB (including a 1% origination fee) at 1.6% interest over a 40-year repayment
period yields an annual payment of approximately $22,107, for a total principal plus interest payment of
$884,275 over the 40-year term. If Meadow Right shares are included, the resulting project cost per share will
be $137.31 per year. Based on a combined average annual diversion of 5,333 acre-feet of water, the project will
entail an incremental commodity rate increase of $4.15 per acre-foot of water diverted. Shareholders are
currently assessed $161 per share on the 140 shares associated with conventional irrigation rights; an additional
$146 per share on the 21 shares associated with Meadow Rights; and, $32 per share on the total 161 shares to
finance existing debt service to the CWCB. This results in a total assessment of $191.04 per share, over 161
shares. Therefore, the total cost of water diverted after the project is complete will be $9.91 per acre-foot.
Shareholders may see a rate reduction upon debt retirement of the CWCB loan for the new headgate structure.

Collateral
The DSIC has the following collateral it can offer for the CWCB loan, in this order of preference:

1. The project itself. A portion of the total project will be owned by the DSIC and can be offered by vote of the
stockholders. The UPBCC has been approved by the CWCB for a loan to finance their share of the total
project and have offered similar collateral.

2. Apledge of assessment revenue of the DSIC stockholders, if approved by vote.

3. One annual payment in the form of a Certificate of Deposit (CD), to be held by the State Treasurer.

Institutional Considerations

The DSIC would need authorization to borrow $643,000 from the CWCB Construction Fund. The loan, if
approved, from the CWCB will be contingent upon the successful negotiation of a contract between CWCB and
the DSIC. Agreements with contractors will be finalized upon authorization of the CWCB loan.

Project costs will be apportioned to each Company in a manner agreed upon by the DSIC and UPBCC. A
memorandum will be prepared and submitted to the CWCB that details the results of the final agreement prior to
the first request for payment.

Opinion of Feasibility

The selected alternative is technically and financially feasible. There are no significant roadblocks, which would
keep the DSIC from successfully completing this project.
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EXHIBIT A

Articles of Incorporation and Bylaws

Feasibility Study
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EXHIBIT B

State Engineer Diversion Reports 1950-2018

Feasibility Study

Deuel and Snyder Improvement Co.
Diversion Structure

January 2020



COLORADO
. ‘ ' Division of Water Resources

Department of Natural Resources

Structure Summary Report

Structure Name: DEUEL SNYDER CANAL (0100517) Associated Permits:
Structure Type: DITCH Water Source Type: Tributary
CIU Code: Active Structure with contemporary diversion records (A) Water Source: SOUTH PLATTE RIVER [00201759] @ Stream
Mile: 118.45
Physical Location
Feature Type Dist N/S DistE/W Q10 Q40 Q160 Sec Township Range PM UTMXx UTMy Latitude Longitude  Location Accuracy
Point of Diversion SW  SE |26 40N 58.0 W S 508953.0 4459224.0  40.277648  -103.836038 Digitized
Division: 1 District: 1
County: MORGAN
Designated Basin:
Management District:
Water Rights - Net Amounts
Adj Date  Appro Priority Order Priority Associated Net Net Net APEX Net APEX Decreed Seasonal Comments
Date Admin No No No Case Absolute Conditional Absolute Conditional  Units Limits
Numbers
11/21/1895  4/2/1871 | 7762.00000 0 03CW0222, 13.0000 0.0000 0.0000 0.0000 C No 417 MEADOW 4-10 TO 7-10 ASP 495,552,
CA0433 CHNG USE 5/10/2007, CHNG USE 5/10/2007
11/21/1895 7/1/1874  8948.00000 0 03CW0222, 8.0000 0.0000 0.0000 0.0000 C No TB-81 CPD FM BROWN PYOTT DITCH 6-22-
CAT7747 1929 MEADOW, CHNG USE 5/10/2007, CHNG
USE 5/10/2007
11/21/1895  4/7/1884 | 12516.00000 0 03CW0222, 32.0000 0.0000 0.0000 0.0000 C No 417 ASP 495,552, CHNG USE 5/10/2007, CHNG
CA0433 USE 5/10/2007
11/21/1895 11/1/1888  14185.00000 0 03CW0222, 31.0000 0.0000 0.0000 0.0000 C No TB-81 CPD FM BROWN PYOTT DITCH 6-22-
CAT7747 1929, CHNG USE 5/10/2007, CHNG USE
5/10/2007
12/31/1990 | 12/20/1990  51488.00000 0 90CW0183 0.0000 0.0000 12.0000 0.0000 C No EXCH FM PREWITT RES
12/31/2003 4/23/2003  55995.00000 0 13CW3051, 52.4000 15.6000 0.0000 0.0000 C No MADE ABSOLUTE
03CW0222
12/31/2007 | 5/31/2007 | 57494.00000 0 07CW0122 0.0000 0.0000 0.0000 0.0000 C No EXCH FM DEUEL & SNYDER IMPACT REACH,
CANCELLED, CANCELLED; EXCH FM DEUEL &
SNYDER IMPACT REACH
12/31/2004 10/22/2008 58004.00000 0 04CW0223 0.0000 0.0000 0.0000 84.0000 C No EXCH FM DEUEL & SNYDER IMPACT REACH
EXCESS ACCRETIONS
Diversion Record - Totals
Water Class  Irr FDU LDU MaxQ Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Annual Units Data
Year Amount Status
Total (Diversions) 2018 | 11/1/17 10/31/18 37.50 23.01 968.34 897.32°  1399.97  2013.85 898.27 1104.61  1589.89 1291.26 10186.52) AF Approved
Total (Diversions) 2017 11/1/16 10/31/17 51.80 24.08 32.31 807.32 1125.14 1425.76 2043.38 152591 1578.67 1206.82 1757.98 11527.37 AF Approved
Total (Diversions) 2016 3/8/16 | 10/31/16 34.84 997.90  1200.79 933.47 2213.39 1674.37 1897.81 983.92  1756.57 11658.22) AF Approved
Total (Diversions) 2015 11/1/14 10/29/15 36.40 8.99 604.57 1318.63 539.83 1962.04 111445 1047.15 872.86 7468.51 AF Approved
Total (Diversions) 2014 @ 2/17/14 10/31/14 39.00 157.49 117499 1275.27 1634.19 1791.70 1488.46  1458.45 921.20 774.28 10676.01 AF Approved
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Water Class  Irr FDU LDU MaxQ Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Annual Units Data

Year Amount Status
Total (Diversions) 2013  11/1/12 10/28/13 51.84 10.81 47.76 97.63 1630.79 1791.12  961.96  379.76 1551.14  693.55 716452 AF  Approved
Total (Diversions) | 2012 | 11/1/11 | 10/31/12 46.60  564.07 869.17  861.32 1629.37 1414.89  749.37 97.93 1106.52) 1633.11 8925.73 AF | Approved
Total (Diversions) 2011  11/1/10 10/31/11 38.14 13.61 371.79 1254.56 1417.63 1909.18 1859.43 1760.57 1267.14 1838.96  11692.87 AF  Approved
Total (Diversions) | 2010 | 3/9/10 | 10/31/10 59.39 1007.26.  955.81 1561.65 1207.79 1669.12 1592.55 1227.79  894.54 1011650 AF  Approved
Total (Diversions) 2009  12/20/08 10/31/09 49.35 162.21 25.39 23.15 0.00  850.64 1989.79 1107.88 1177.82 1634.40 1353.34 1245.64 9570.27 AF  Approved
Total (Diversions) | 2008 | 12/20/07 | 10/24/08 53.60 17445 14281 64.46 2158.64 1260.51 ~ 788.00 1204.34 1171.49  649.14 7613.86 AF | Approved
Total (Diversions) 2007 ~ 1/19/07 10/24/07 69.01 67.84  638.69 94.04 1087.20 2100.76 1366.65 1258.35 1055.18 1372.22  985.18  10026.12 AF  Approved
Total (Diversions) | 2006 | 2/23/06 | 10/31/06 3251 74.98 80.31 1355.66 1281.96 ~ 706.66 ~ 678.14 1855.96  661.38 6695.05 AF  Approved
Total (Diversions) 2005  4/13/05 10/15/05 50.00 599.02 1114.73 1127.62  683.12  977.35  726.62  521.66 5750.11 AF  Approved
Total (Diversions) | 2004 | 4/5/04 | 10/20/04 62.80 896.54 1521.34 1213.90  857.27 1091.34 1516.21  973.24 8069.85 AF  Approved
Total (Diversions) 2003  5/1/03  10/15/03 38.00 1303.16  952.08  458.29 21588 1537.21  708.11 517473 AF  Approved
Total (Diversions) | 2002 | 11/1/01 | 10/29/02 60.00 5.95 359.01 1196.05 1269.44  571.25 10116/  541.50 404436 AF  Approved
Total (Diversions) 2001  5/1/01  10/31/01 41.00 606.95  841.00 121589  541.50  160.66  111.08 3477.08 AF  Approved
Total (Diversions) | 2000 | 4/24/00 | 10/4/00 37.00 388.77 1485.64 1566.97 ~ 983.82  567.28  426.45 77.36 5496.28 AF | Approved
Total (Diversions) 1999  5/7/99  9/30/99 36.00 813.24 1092.91 1368.62  640.67  914.39 0.00 4829.82 AF  Approved
Total (Diversions) 1998 | 4/27/98 | 10/10/98 49.00 206.28 121589 1321.01 1497.54 1838.70 1356.71 91.24 7527.38. AF | Approved
Total (Diversions) 1997  3/28/97 10/12/97 61.00 162.65 ~ 848.94 139043  176.13 1596.72  670.42 1084.97  428.44 6358.70 AF  Approved
Total (Diversions) 1996 = 4/9/96 = 9/21/96 43.00 1100.84 1237.70 1561.01 1634.40 1561.01  446.29 7541.27 AF | Approved
Total (Diversions) 1995 5/11/95  9/27/95 36.00 759.68  501.83  960.01  658.52  628.77 3508.81 AF  Approved
Total (Diversions) 1994 | 4/8/94 | 10/10/94 47.00 392.73 1196.05 1652.26  656.54  444.30  678.36  174.55 5194.79 AF | Approved
Total (Diversions) 1993  11/1/92 10/22/93 3500  198.35 1305.14  938.20 77555  467.51  366.95  190.42 424211 AF  Approved
Total (Diversions) 1992 | 4/14/92 | 10/31/92 33.00 464.14 153523  960.01 69423 60497 65456  589.10 5502.23 AF | Approved
Total (Diversions) 1991  4/10/91 10/28/91 38.00 583.15 1094.89  408.60  944.15 1192.08 1223.82  700.18 6146.87 AF  Approved
Total (Diversions) 1990 | 4/23/90 = 9/23/90 31.00 283.64  902.49  700.18  751.75  658.52  436.37 3732.95 AF | Approved
Total (Diversions) 1989  4/18/89 10/18/89 39.00 725.96 1656.22  763.65  664.47  706.13 25587  313.39 5085.69 AF  Approved
Total (Diversions) 1988 = 5/4/88 = 9/30/88 38.00 54150 1079.02  973.90  783.48 412,57 0.00 3790.47 AF | Approved
Total (Diversions) 1987  5/1/87  10/19/87 28.00 729.93  202.32  517.69  483.97 72001 41455 3068.47 AF  Approved
Total (Diversions) 1986 = 5/6/86 = 10/7/86 45.00 981.83  634.72 1049.27  666.46  495.88 97.19 392535 AF | Approved
Total (Diversions) 1985  4/24/85  9/8/85 31.00 120.99 ~ 585.13 1124.64 67439 48596  162.65 3153.77 AF  Approved
Total (Diversions) 1984 | 5/22/84  10/7/84 38.00 32529  864.81 1477.71 142415  571.25 61.49 472470 AF | Approved
Total (Diversions) 1983 11/1/82  9/17/83 31.00 59.51 6546 81522  888.61 124167  610.92 3681.38 AF  Approved
Total (Diversions) 1982 | 4/19/82 | 10/31/82 36.00 49191 121192 74381 77158  630.75  720.01  965.96 5535.95 AF | Approved
Total (Diversions) 1981  4/29/81 10/14/81 24.00 3570 72596  866.79 49191 24397 72993  370.91 3465.17 AF  Approved
Total (Diversions) 1980 = 5/9/80 = 9/18/80 33.00 680.34 1116.71  694.23  517.69  660.51 3669.48 AF | Approved
Total (Diversions) 1979  5/5/79  9/30/79 30.00 862.82  731.91  817.20 48596  626.79 0.00 3524.68 AF  Approved
Total (Diversions) 1978 | 4/5/78 | 10/13/78 34.00 725.96  890.59 1104.81  626.79  234.05  527.61  515.71 462552 AF | Approved
Total (Diversions) 1977  5/13/77  10/3/77 36.00 436.37  950.10 68232 22414  979.85 27.77 3300.54 AF  Approved
Total (Diversions) 1976 = 5/3/76 = 10/7/76 34.00 77158  690.26  533.56  487.94 1047.29  259.84 3790.47 AF | Approved
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Water Class  Irr FDU LDU MaxQ Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Annual Units Data

Year Amount Status
Total (Diversions) 1975  5/3/75  10/31/75 33.00 854.89 99572 144597  854.89 113456  636.70 5922.73 AF  Approved
Total (Diversions) 1974 | 5/174 | 10/31/74 41.00 1305.14  999.68 ~ 954.06  654.56 1973.58  1434.07 7321.10 AF | Approved
Total (Diversions) 1973 5/16/73  9/8/73 30.00 569.26 1370.60 1253.57  962.00  132.89 428833 AF  Approved
Total (Diversions) 1972 | 4/16/72 | 9/22/72 32.00 601.00 1144.48 1358.70  971.92  442.32  307.44 4825.86 AF | Approved
Total (Diversions) 1971 5/15/71  9/18/71 30.00 559.35  823.15 1186.13  458.19  384.80 341162 AF  Approved
Total (Diversions) 1970 | 5/30/70 = 9/25/70 29.00 83.31  553.40 128531 78348  852.91 3558.40 AF | Approved
Total (Diversions) 1969  4/11/69  10/4/69 25.00 837.04  519.68 62679  531.58  589.10  468.11 47.60 3619.89 AF  Approved
Total (Diversions) 1968 = 4/10/68 @ 10/14/68 34.00 684.31  960.01 1063.16 ~ 547.45  230.09  674.39  327.28 4486.68 AF | Approved
Total (Diversions) 1967  4/16/67  9/28/67 32.00 725.96  565.30 763.65 19042  303.48 2548.80 AF  Approved
Total (Diversions) 1966 = 4/25/66 @ 10/15/66 21.00 166.61 1194.07  366.95 ~ 616.87| 206.28  271.74|  481.99 330451 AF | Approved
Total (Diversions) 1965 4/15/65  9/19/65 36.00 654.56 1491.59 49588  331.24  466.12  364.96 380435 AF  Approved
Total (Diversions) 1964 = 5/1/64 | 10/23/64 24.00 125556  900.51  658.52 71.41 287.61 3173.60 AF  Approved
Total (Diversions) 1963  4/9/63  9/30/63 24.00 856.87 1172.25  797.37  547.45  378.85  285.62 0.00 4038.41 AF  Approved
Total (Diversions) 1962 = 5/1/62 = 9/30/62 24.00 612.90  291.57 97588  753.73  795.38 0.00 3429.47 AF | Approved
Total (Diversions) 1961  5/7/61  9/22/61 30.00 1043.32 119407 90051  408.60  539.51 4086.01 AF  Approved
Total (Diversions) 1960 = 4/22/60 = 10/8/60 36.00 362.98 ~ 880.67 1432.09  658.52  531.58  527.61  228.10 462156 AF | Approved
Total (Diversions) 1959  5/12/59  9/30/59 41.00 339.18 1634.40  854.89 30546  238.02 0.00 3371.95 AF  Approved
Total (Diversions) 1958 | 5/27/58 = 9/30/58 50.00 168.60)  926.29]  436.37|  438.35  128.93 0.00 2098.54 AF | Approved
Total (Diversions) 1957  5/28/57  10/8/57 50.00 198.35 1830.77 2148.13 1559.03  777.53  216.20 6730.02 AF  Approved
Total (Diversions) 1956 = 4/12/56 = 9/16/56 32.00 874.72. 1334.90 1096.88  374.88  126.94 77.36 3885.68 AF | Approved
Total (Diversions) 1955  6/1/55  10/23/55 24.00 468.11 44232 24397 446.29 1600.68 AF  Approved
Total (Diversions) 1954 | 4/23/54 | 10/23/54 25.00 24595  864.81  946.13  428.44 17455 87.27 27571 3022.85 AF | Approved
Total (Diversions) 1953  5/6/53  10/22/53 34.00 0.00 956.05 1182.17  817.20 69522 59505  297.53 454321 AF  Approved
Total (Diversions) 1952 | 4/23/52 | 10/31/52 46.00 297.53 1162.33 1636.39  797.37  337.20  289.59  614.89 5135.28 AF | Approved
Total (Diversions) 1951  4/24/51  10/8/51 45.00 17852 1309.11 1352.75  741.83 1081.01 1350.76  220.17 6234.14 AF  Approved
Total (Diversions) 1950 = 5/1/50 = 10/6/50 33.00 104530 1313.08 74580  299.51  882.66  190.42 4476.76 AF | Approved
Total (Releases) 2006 8/16/06 10/31/06 4.00 83.31 0.00  113.06 196.37 AF  Approved
Total (Releases) 2004 = 6/10/04 = 9/30/04 8.00 58.85 83.41  190.42) 27571 0.00 608.38. AF | Approved

Note:

FDU - First day used
LDU - Last day used
MaxQ - Maximum flow rate (cfs)
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DEUEL AND SNYDER IMPROVEMENT COMPANY PHOTO ATTACHMENT
Diversion Structure Replacement Project

Fig. 2: Flash board bays, north section (looking upstream).
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Undermining

of floor slab

Fig. 4: Collapse of downstream floor slab, diagonal section.
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Bottom of
floor slab

Corroded floor dowels

v
> . -

Eroded shale bedrock

Exposed

reinforcement

Fig. 6: Exposure of rebar on downstream floor slab, south section.
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Concrete

deterioration

Fig. 7: South section buttress wall (looking north).

Fig. 8: Vertical gates and radial gate, south section (looking downstream).
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Fig. 9: Vertical gates, south section (looking upstream).

Deuel and Snyder Improvement Company Page 5 of 5
Feasibility Study



EXHIBIT E

Design Drawings

Feasibility Study

Deuel and Snyder Improvement Co.
Diversion Structure

January 2020



CONCRETE RIP-RAP FROM
DEMO'D OLD STRUCTURE
ALSO ON NORTH SIDE OF
UP&B DITCH CHANNEL

ELECTRIC SERVICE

NEW XCEL METER
~900 FT. BURIED FROM
NEW METER TO
CONTROL HOUSE

CONCRETE CULVERT
BRIDGE ACROSS NEW CANAL

CONCRETE RIP-RAP FROM
DEMO'D OLD STRUCTURE
ALSO ON EAST SIDE

OF EXISTING WING WALL

UP&B BLADDER GATE
STA. 6+88'-3"
STA. 6+76'-9"
80 FT. X 9' BLADDER GATE
STA. 5+80'-9"
STA. 3+23'-4"
STA. 2+41'-10"
STA. 0+10'-0"

80 FT. X 9' BLADDER GATE
STA. 4+99'-3"
80 FT. X 9' BLADDER GATE

SOUTH EDGE OF BRIDGE
STA. S7+13-4"
10 FT RADIAL ARM GATE
80 FT. X 9' BLADDER GATE
10 FT RADIAL ARM GATE

| S.11+00
S.10+00

NEW UPPER PLATTE &
BEAVER INTAKE H ‘
! DRWG."50-106 !
20 FTX5FT

BLADDER : EXISTING

DEUEL & SNYDER
INTAKE
80 FT X9 FT
BLADDER DAM

Y
RN R
R RIS NI
SO

)
] - 2 CONCRETE RIP-RAP FROM
ARM GATE ¢ DEMO'D OLD STRUCTURE

(RELOCATED) ’

SHVY
RS

2016 FEASIBILITY
STUDY BORE HOLE

ARSI
UL I
NS

CONCRETE RIP-RAP FROM
DEMO'D STRUCTURE
ALSO ON WEST SIDE OF
SOUTH DIKE.

50

- - S T
(2)30FT - LiSvaraes Foo8 ‘oA ; y SCALE IN FEET
10 FT RADIAL VERTICAL GATES NOTE: SOUTH WALL OF EXISTING STRUCTURE TO | " 2
ARM GATE i REMAIN IN PLACE. REMOVE EXISTING GATES AND . 5 .
) ol — - & la o .

SEAL ALL OPENINGS WITH CONCRETE. . " ;
v * f
A . o

B 3%
=
. ri—f'

"ISSUED FOR BID"

T mse [ owe |
UP&B - D&S RIVER DIVERSION STRUCTURE IMPROVEMENTS
m_— CONSULTANTS. NG 7OR TS OWN USE AND THAT OF THE CLIENT PROJECT PLAN VIEW
| [issveo FoR sowRo appRoAL T NO/B/18 [ oorie oo ows ow werovmen weone | GBSO || o A o e
UP&B - DEVEL & SNYDER Cumes || MORGAN COUNTY, COLORA
_— CONSTRUCTION

HARRIS ENGINEERING CONSULTANTS
N | reven | _m Pt SCALE: 17260 DRWG. O« 16101—50-1001 e REV

THIS DRAWING HAS BEEN PREPARED BY HARRIS ENGINEERING


AutoCAD SHX Text
DRWG. 50-106

AutoCAD SHX Text
DRWG. 50-104

AutoCAD SHX Text
DRWG. 50-105

AutoCAD SHX Text
DRWG. 50-101

AutoCAD SHX Text
DRWG. 50-102

AutoCAD SHX Text
DRWG. 50-103

AutoCAD SHX Text
of

AutoCAD SHX Text
NOTES

AutoCAD SHX Text
M. C. HARRIS / JGB

AutoCAD SHX Text
1/02/17

AutoCAD SHX Text
M. C. HARRIS

AutoCAD SHX Text
16101 D&S DAM IMPROVEMENT VX.DWG

AutoCAD SHX Text
1/02/17

AutoCAD SHX Text
1"=60'

AutoCAD SHX Text
16101-50-1001

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
PRELIMINARY: ISSUED FOR CLIENT REVIEW

AutoCAD SHX Text
ISSUED FOR DISCUSSION

AutoCAD SHX Text
SCRUB

AutoCAD SHX Text
ISSUED FOR BOARD APPROVAL

AutoCAD SHX Text
ISSUED FOR BID

AutoCAD SHX Text
1/02/17

AutoCAD SHX Text
1/19/17

AutoCAD SHX Text
2/2/17

AutoCAD SHX Text
10/23/18

AutoCAD SHX Text
12/31/18

AutoCAD SHX Text
16101


e b
o S14+00]
5.10+00

| S.3+00 |

~ D U S
2 /\\> RNPRID)

S N S N N N U SN S T
(SN PSS LSS UL ol UGS ULSIN)
S RS 5/ N \\/;\?;/EA\?0 7 >\\/ el

NRYLSESN
RS

N,

£90"-0"
‘ —90"—— 176'-0" 231"-9" 3
UP&B TOP OF BLADDER GATE = = = = = ‘ E:
ELEV. 107-0" s ‘ w ‘ = ‘ = = = i
3\ [ S i il il i =] §
=1 = =! =1 =X = = 3 =
3 & 2 : 2 i 2
g e 2s £le Ptk ¥ g2 <% 8y
22 =2 2k =8 =3 18 R =2 &3
T & ' & & I & > & x4 > & Q% i
AL g% Ll Eg k< k|2 k| P < 132
MAINTENANCE | Slo Sw S|» 2o 8|lw S|lw 2o on
0 PLATFORM ‘ | | | 120
, , : | ‘ ‘ ‘ ‘ , ‘ , ,
- B . B I R ‘1\ [ 0FTRADIAL ~= 7| B S — = B S — H MAINTENANCE
- SOUTH DIKE - T.0.C END WALL 11740" [ ARMGATE — """~ - - - - - - ]
- e _ - . _ _ _ _ _ _ _ _ ] PLATFORM
ELEV. 116'+0 i o~ | i i 10 FT RADIAL
‘ ¥ = - - - - - - r- - - - e
‘ | | ‘ ‘ ARMGATE
115 ~— EXISTING GRADE - - - - ‘ - — — . - - - = - - - 4 =3 15 :E)fEsvT?;P:"wme WALL
(AT EMBANKMENT) \ [ \ 14
- - - - - - - - - - - r- 0 - - - -
D A e S - - FTXQFT —-——- - - F BOFTX9FT 1+ - - - -
- - - - - - - - DDER DAM —- ~ CREST:109-0" BLADDERDAM -~~~ - - e
110 ! / 110
_ _ _ I y
£ - - - P TOR OF B e —— 1 - I - - - - | D&sTOP OF BLADDER GATE
= { APPROXIMATEOLD ~ —— = ——————————————— I TN - A - - - - 1 ELEV. 107-6"
z UP&B CANAL CHANNEL ~— - S [~ ! N - A - - - - 1
2 105 105
Z ; 1 =
2 - - - ~" UP&B BOTTOM OF BLADDER GATE ~ | ~ - N - - - - 1 [E’f:vsﬁ’gz"' OF BLADDER GATE
o - 7 - ELEV.102-0" ~ [~ - 1 - - - - ] . 103'6"
: _ _ _ _ _ _ ]
- T - - - A
100 1 T.0.C FLOOR. 1000 100
R - - X - TOP PIERRE SHALE — £
e - - T - (AT SURVEY LINE) — =
_ _ _ G\ - s _ 2
I _ _ _ ~ ~ ]
=
95 95 §
1 _ _ _ _ _ _ o
% B — - 1 - S — - - ‘ ] ‘ ‘ ‘ ‘ — 1 — %0
S.13+400  S.12450  S.12400  S.114+50  S.11400  S.10450  S.10400  S.9+50  S.9400  S.8+450  S.B400  S.7+50  S.7+00 450 | S.6400  S.5450  S.5400  S.4+50  S.4+400  S.3450 \ S.3+00  S.2450  S.2400  S.1450  S.1400 [S.0450  S.0+00
NOTES: H-PILING AREAS OF .’LZ'&:I'&?EE? zr?xuz REPA?;IESIJ.I-:?‘(;;N:J';ROE?";
1) CUTOFF WALL AND PILING NOT SHOWN. INCOMPETENT SHALE n n
OR EXCESS OVERBURDEN. OR EXCESS OVERBURDEN. BELOW FLOOR ISSUED FOR BID
SEE SURVEY, FIELD CONFIRM. SEE SURVEY, FIELD CONFIRM.
NOTES REV REVISIONS DATE HARRIS ENGINEERING CONSULTANTS, INC. DRAWING STATUS PROJECT NUMBER | CLIENT REFERENCE
A PRELIMINARY: ISSUED FOR CLIENT REVIEW 1/02/17 1SSUE DATE 16101
/5| 1SSUED FOR DISCUSSION 1/19/17 ORAWN. | M. C. HARRIS /968 | 1/02/17 UP&B - D&S RIVER DIVERSION STRUCTURE IMPROVEMENTS
£ | scrus 2/2/17 CHECKED: | M. C. HARRIS PRELIINARY V/O2/17 | s e, NG, FOR TS oW USE AND TRAT oF THE CLIENT PROJECT PLAN AND ELEVATION
% ISSUE_FOR BOARD APPROVAL ‘0;23; 18 | CADFILE. 16101 D& DAM INPROVEMENT VX.OWG FOR COMMENTS FOR AN OTHER PURPOSE OR .szw?asigws‘n“iél‘&b‘m?iféyE?
ISSUED FOR BID 12/31/18 WITHOUT THE WRITTEN PERMISSION OF THE CLIENT.
N UP&B - DEUEL & SNYDER APRROKERFOR - HARRIS ENGINEERING CONSULTANTS, INC. MORGAN COUNTY’ COLORADO
A REVIEW: ‘ ‘ H_ E 21484 County Road .5 P
woeroveD| \ B SER A Al Tl= o SCALE: 1”=50" DRWG. NO.: 16101-50-100 1af | REV.A



AutoCAD SHX Text
100

AutoCAD SHX Text
105

AutoCAD SHX Text
110

AutoCAD SHX Text
115

AutoCAD SHX Text
120

AutoCAD SHX Text
95

AutoCAD SHX Text
100

AutoCAD SHX Text
105

AutoCAD SHX Text
110

AutoCAD SHX Text
115

AutoCAD SHX Text
120

AutoCAD SHX Text
95

AutoCAD SHX Text
S.0+00

AutoCAD SHX Text
S.0+50

AutoCAD SHX Text
S.1+00

AutoCAD SHX Text
S.1+50

AutoCAD SHX Text
S.2+00

AutoCAD SHX Text
S.2+50

AutoCAD SHX Text
S.3+00

AutoCAD SHX Text
S.3+50

AutoCAD SHX Text
S.4+00

AutoCAD SHX Text
S.4+50

AutoCAD SHX Text
S.5+00

AutoCAD SHX Text
S.5+50

AutoCAD SHX Text
S.6+00

AutoCAD SHX Text
S.6+50

AutoCAD SHX Text
S.7+00

AutoCAD SHX Text
S.7+50

AutoCAD SHX Text
S.8+00

AutoCAD SHX Text
S.8+50

AutoCAD SHX Text
S.9+00

AutoCAD SHX Text
90

AutoCAD SHX Text
ELEVATION (FT)

AutoCAD SHX Text
ELEVATION (FT)

AutoCAD SHX Text
S.9+50

AutoCAD SHX Text
S.10+00

AutoCAD SHX Text
S.10+50

AutoCAD SHX Text
S.11+00

AutoCAD SHX Text
S.11+50

AutoCAD SHX Text
S.12+00

AutoCAD SHX Text
S.12+50

AutoCAD SHX Text
S.13+00

AutoCAD SHX Text
90

AutoCAD SHX Text
of

AutoCAD SHX Text
NOTES

AutoCAD SHX Text
M. C. HARRIS / JGB

AutoCAD SHX Text
1/02/17

AutoCAD SHX Text
M. C. HARRIS

AutoCAD SHX Text
16101 D&S DAM IMPROVEMENT VX.DWG

AutoCAD SHX Text
1/02/17

AutoCAD SHX Text
1"=50'

AutoCAD SHX Text
16101-50-100

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
PRELIMINARY: ISSUED FOR CLIENT REVIEW

AutoCAD SHX Text
ISSUED FOR DISCUSSION

AutoCAD SHX Text
SCRUB

AutoCAD SHX Text
ISSUE FOR BOARD APPROVAL

AutoCAD SHX Text
ISSUED FOR BID

AutoCAD SHX Text
1/02/17

AutoCAD SHX Text
1/19/17

AutoCAD SHX Text
2/2/17

AutoCAD SHX Text
10/23/18

AutoCAD SHX Text
12/31/18

AutoCAD SHX Text
16101


EXHIBIT F

Detailed Construction Cost Estimate

Feasibility Study

Deuel and Snyder Improvement Co.
Diversion Structure

January 2020



DEUEL AND SNYDER IMPROVEMENT COMPANY

PO Box 89 Fort Morgan, CO 80701
SOUTH PLATTE RIVER DIVERSION STRUCTURE

PROJECT COST ESTIMATE

$642,901

FEASIBILITY COST ESTIMATE

NEW DIVERSION STRUCTURE ——
H = ENGINEERING
= CONSULTANTS, INC.
PROCUREMENT AND INSTALLATION
Description Quantity Unit  UnitCost BaseCost Contg. Total Cost Basis
1 Mobilization, Total Mob Cost Including Mob in and Mob out 1 LS $2,123 $2,123 $2,123
2 Reinforced Concrete Cut-Off Wall, 18-inch Wide with 10 ft. Embed. into Shale 113 LF $325 $36,790 $36,790
3 Reinforced Concrete Cut-Off Wall, 18-inch Wide with 8 ft. Embed. into Shale 119 LF $260 $30,904 $30,904
4 Reinforced Concrete Key Wall, 18-inch Wide with 3 ft. Embed. into Shale 88 LF $100 $8,843 $8,843
5 Provide and Install 80 ft. X 9 ft. Bladder Gate 2 EA $76,222 $152,444 $152,444
6  Provide and Install Control Building 1 LS $13,880 $13,880 $13,880
7 Provide and Install 10 ft. x 9 ft. Stainless Steel Radial Arm Gate c/w Manual Op. 1 EA $5,373 $5,373 $5,373
8 Remove and Relocate UP&B 10 ft. Radial Arm Gate c/w Electric Actuator 1 EA $424.50 $425 $425
9  Demo Existing Structure Wall and Buttresses 134 LF $26.50 $3,562 $3,562
10 Transport and Place Demolished Concrete Rip-Rap From Old Structure 177 cY $19 $3,360 $3,360
11 Ditch Trench (3 Feet Deep) For Buried Electric Along South Dike to Utility Meter 142 LF $5 $708 $708
12 Additional Excavation & Fill Concrete 184 CcY $160 $29,432 $29,432
13 Cast-In-Place Reinforced Concrete 248 cYy $500 $123,813 $123,813
14  Site Electrical Work 1 LS $8,773 $8,773 $8,773
15  Control of Water & Dewatering 1 LS $21,225 $21,225 $21,225
16 Earthwork 1 LS $70,750 $70,750 $70,750
17
18
19
20
21
2
23
24
25
26
27
28
29
SUBTOTAL:  $512,403 $512,403
ENGINEERING, ADMINISTRATION AND CONTINGENCY
Description Quantity Unit  UnitCost BaseCost Contg. Total Cost Basis
30 Engineering, Project Management LS 1 $10,613 $10,613 $10,613 Estimate
31 Construction Inspection LS 1 $10,613 $10,613 $10,613 Estimate
32 Materials Testing, Concrete LS 1 $2,123 $2,123 $2,123 Estimate
33
34
35
SUBTOTAL:  $23,348 $23,348
SUBTOTAL ALL ITEMS:  $535,751 $535,751
36 Miscellaneous and Contingency @ 20% $107,150
TOTAL CONSTRUCTION COST:  $535,751  20.0% $642,901
REV A

HARRIS ENGINEERING CONSULTANTS, INC.  (970) 542-0423

Page 10f 1
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DEUEL & SNYDER IMPROVEMENT COMPANY

TOTAL PROJECT COST $643,000
SOURCE 1 SOURCE 2 TOTAL
FINANCING SOURCE CWCB Loan -
COST SHARE 100%
BASELOAN AMOUNT $643,000 $0
SERVICE FEE @ 1% $6,430 $0
PRINCIPAL $649,430 $0
INTEREST RATE 1.60%
TERM (YEARS) 40
ANNUAL PAYMENT $22,107 $0 $22,107
STARTING YEAR 2021
District Shares 161
Annual Diversions (ac-ft)* 5,333
Cost per Share $137.31
Cost per ac-ft 4.15
YEAR PAYMENT INTEREST PRINCIPAL BALANCE
2021 $22,107 $10,391 $11,716 $649,430
2022 $22,107 $10,203 $11,903 $637,714
2023 $22,107 $10,013 $12,094 $625,811
2024 $22,107 $9,819 $12,287 $613,717
2025 $22,107 $9,623 $12,484 $601,429
2026 $22,107 $9,423 $12,684 $588,945
2027 $22,107 $9,220 $12,887 $576,262
2028 $22,107 $9,014 $13,093 $563,375
2029 $22,107 $8,805 $13,302 $550,282
2030 $22,107 $8,592 $13,515 $536,980
2031 $22,107 $8,375 $13,731 $523,464
2032 $22,107 $8,156 $13,951 $509,733
2033 $22,107 $7,933 $14,174 $495,782
2034 $22,107 $7,706 $14,401 $481,607
2035 $22,107 $7,475 $14,632 $467,206
2036 $22,107 $7,241 $14,866 $452,575
2037 $22,107 $7,003 $15,104 $437,709
2038 $22,107 $6,762 $15,345 $422,606
2039 $22,107 $6,516 $15,591 $407,260
2040 $22,107 $6,267 $15,840 $391,670
2041 $22,107 $6,013 $16,094 $375,830
2042 $22,107 $5,756 $16,351 $359,736
2043 $22,107 $5,494 $16,613 $343,385
2044 $22,107 $5,228 $16,879 $326,772
2045 $22,107 $4,958 $17,149 $309,894
2046 $22,107 $4,684 $17,423 $292,745
2047 $22,107 $4,405 $17,702 $275,322
2048 $22,107 $4,122 $17,985 $257,620
2049 $22,107 $3,834 $18,273 $239,635
2050 $22,107 $3,542 $18,565 $221,363
2051 $22,107 $3,245 $18,862 $202,798
2052 $22,107 $2,943 $19,164 $183,936
2053 $22,107 $2,636 $19,471 $164,772
2054 $22,107 $2,325 $19,782 $145,301
2055 $22,107 $2,008 $20,099 $125,519
2056 $22,107 $1,687 $20,420 $105,421
2057 $22,107 $1,360 $20,747 $85,000
2058 $22,107 $1,028 $21,079 $64,254
2059 $22,107 $691 $21,416 $43,175
2060 $22,107 $348 $21,759 $21,759
2061 $0 $0 $0 $0
TOTAL $884,275 $234,845 $649,430

*Average annual diversion per State of Colorado's records for the years 1950 through 2018 (HydroBase).

HARRIS ENGINEERING CONSULTANTS, INC. (970) 542-0423
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@ COLORADO
L5 4 Colorado Water Water Project Loan Program

Conservation Board Projects financed by the Water Project Loan
Program must align with the goals identified in
Colorado’s Water Plan and its measurable
objectives.

™

Department of Natural Resources

Application Type

|:] Prequalification (Attach 3 years of financial statements) Loan Approval (Attach Loan Feasibility Study)
Agency/Company Information

Company / Borrower Name: Deuel and Snyder Improvement Company
Authorized Agent &Title: Brian Kembel, President
Address: PO Box 89 Fort Morgan, CO 80701

Phone: ( ) Email: kembelb@ymail.com
Organization Type: Ditch CoDDistrict,D Municipality Incorporated? YES

l__—l other: DNO
County: Morgan Number of Shares/Taps: 161 shares
Water District: 1 Avg. Water Diverted/Yr_5.333 acre-feet
Number of Shareholders/Customers Served: 15 Current Assessment per Share $_191.04 (Ditch Co)
Federal ID Number: 84-0189066 Average monthly water bill$ ___ (Municipality)

Contact Information
Project Representative: Irma Baumberger

Phone: ( ) Email: irma@sdcbaumberger.com
Engineer: Matt Harris

Phone: ( 970 ) 867-4971 | Email: matt@harrisec.com
Attorney: Kim Lawrence

Phone: ( 970 ) 674-9888 Email: kim@llolaw.com

Project Information
Project Name: DSIC/UPBCC Diversion Structure Replacement
Brief Description of Project: (Attach separate sheets if needed)

See attached summary sheet.

Project Start Date(s) Design: February 2021 Construction: August 2020
General Location: (Attach Map of Area)

NW/4 Sec. 35 T7N R53W, Logan County, Colorado
Project Costs - Round to the nearest thousand
Estimated Engineering Costs: $24,000 Estimated Construction Costs: $512,000
Other Costs (Describe Above): $107,000 (20% contg.) Estimated Total Project Costs: $643,000
Requested Loan Amount: Requested Loan Term(10, 20, or 30 years):

$643,000 40 Years

Signature
Return to: Finance Section Attn: Matt Stearns

4 N y ; 1313 Sherman St #718
; 5 Denver, CO 80203
été?—u &%M s i “ACK] Ph. 303/866.3441

Signature / Title Date e-mail: matthew.stearns@state.co.us




DEUEL AND SNYDER IMPROVEMENT COMPANY
Diversion Structure Replacement Project

BACKGROUND INFORMATION

The diversion structure for the Deuel and Snyder Improvement Company (DSIC) is a lowhead dam located on the
South Platte River in Morgan County, Colorado approximately one mile west of the City of Fort Morgan. The
structure is used to supply water for irrigation and augmentation to shareholders in the DSIC and the Upper Platte
and Beaver Canal Company (UPBCC); the two ditch companies share the structure and have headgates located on
opposite sides of the River. A combined water delivery of 37,600 acre-feet a year is made to the two ditch
companies, with a total service area of approximately 11,500 acres.

The original diversion structure was built in 1936 and initially consisted of two separate concrete barrages
separated by a large island. After the flood of 1965 washed out the island, a long concrete wall spanning
diagonally across the river was constructed to connect the two structures. In total, the present structure is nearly
1,400 feet in length and consists of a solid concrete buttressed wall. Two 30-foot vertical gates, one 10-foot wide
radial gate, and three 6-foot wide flashboard bays constitute the available openings for managing sediment across
the structure. Sediment deposition at the upstream face of the structure is a recurring problem and often requires
dredging activities to mitigate.

The chief concern with regard to the existing structure is the erosion of the underlying shale bedrock upon which it
is founded. Seepage underneath the structure and scour of the downstream channel are the primary mechanisms
perpetuating the erosion (see attached photos). The overall physical condition of the structure is poor. Much of
the floor in the diagonal wall section has fractured and collapsed due to the loss of underlying material. Fatigue
cracking, spalling, surface deterioration, and exposure of reinforcement is prevalent throughout the concrete
structure. The above deficiencies have rendered much of the dam structurally compromised and, if left
unaddressed, may result in imminent failure. Both ditch companies have invested a substantial amount of capital
for maintenance and repairs to the structure over the years in an attempt to keep it operational. However, the
principal structural deficiencies remain.

PROJECT DESCRIPTION

The Project will entail the removal of the existing structure and installation of a new concrete structure located
immediately upstream (see attached site plan). Components of the new structure will include:

e Two 80-foot long inflatable crest gate spillways on the River channel;

e Two 10-foot wide radial arm gates, located adjacent to each headgate for sediment control;

e A new intake structure for the Upper Platte and Beaver Canal;

e One 20-foot long inflatable crest headgate on the new Upper Platte and Beaver intake structure;

e Extension of the Upper Platte and Beaver Canal to the new intake structure;

e One vertical slot fish ladder; and,

e One control building, constructed of reinforced concrete, to house the new gate controls and air-supply
system.

The Project will restore channel continuity and improve sediment transport along the River reach. The new
adjustable crest gate spillways will facilitate sediment passage and provide additional flow conveyance during
floods, reducing upstream backwater effects and improving overall channel stability. During intermediate flows,
the gates will have the ability to operate in a partially deflated mode to allow fish passage over the dam while
maintaining the benefits of a partial pool upstream of the barrage for aquatic habitat and waterfowl.

Deuel and Snyder Improvement Company Page 1 of 1
Project Description
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