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EXECUTIVE SUMMARY

Applicant info

The date, applicant name, city, county, and state

» Date: January 20, 2016

» Applicant name: East Wanship Irrigation Company (EWIC)
» City, County, State: Coalville, Summit, Utah
» Project Manager

— Name: Brian Deeter, PE

- Title: Project Manager/Engineer
— Telephone: (801) 547- 0393

—  E-mail: brd@jub.com

» Project funding request: $300,000

Project Summary

The East Wanship Ditch Piping Water & Energy Conservation Project will include piping
approximately 17,000 feet of open ditch. In a water loss study performed by NRCS, it was
determined that segments of the ditch were losing up to 68% of the ditch flow. This project will
combine, enclose and pressurize the gravity-flow ditch. By enclosing the ditches, water
seepage, evaporation and waste out the end of the ditches will be eliminated. The project
includes replacing 3.1 miles of open ditch with 3.2 miles of 16” pressurized pipe. A few of the
shareholders on the canal currently use pumps to pressurize their water for irrigation. All of
these pumps will be removed with the development of this project and associated energy costs
will be reduced.

This project will conserve a total of 915 acre-feet annually

e 650 acre-feet in conveyance losses
® 36 acre-feet lost as spili water at the end of the ditches
e 229 acre-feet lost due to inefficiencies of flood irrigation vs sprinkler irrigation

By eliminating pumps, 9,900 kWh per year of enargy will be saved at a cost savings to users of
$377 each year.
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Schedule

State the length of time and estimated completion date for the project

The East Wanship Ditch Piping Project will be completed over a period of two years.
Environmental and design will begin in October 2016 and will be completed by July of 2017.
Following design, construction will begin in October of 2017 and be completed by May of 2018.
The project will be put into service and final reporting will be done in April and May 2018.

Federal Facility

Water conserved by this project will directly benefit Rockport Reservoir and Echo Reservoir
downstream.

The Wanship Ditch receives water directly from the Rockport Reservoir and has storage rights
to water in Rockport Reservoir — part of Reclamation’s Weber River Project. The water from the
ditch travels into the Weber River and then into Echo Reservoir, which is also a Reclamation
facility.

BACKGROUND DATA

The East Wanship Irrigation Company serves 298 acres of agricultural land in Summit County,
Utah about 40 miles east of Salt Lake City. The service area is bordered by the cities of

East Wanship
BDitch Company
Projact Location Map

Leagend
= Pre|est Piping
¥mnicpal Bonadari
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Hoytsville and Peoa. Agricultural industry is vital to this community as 90% of the acreage in the
EWIC service area is used primarily for agriculture. (Please see Attachment A for larger Project
Location Map)

Need

The East Wanship Ditch was constructed in 1861 to serve the needs of local farmers. EWIC must
take action now to ensure that it can continue to meet the needs of farmers and of future
residents to the area. The proposed project will conserve water and energy, reduce conflict,
stop breach disasters and prevent maintenance issues.

Water Losses

The EWIC service area has very porous soil and cobble contributing to significant water losses in
the unlined ditch. An NRCS Water Loss Study completed in 2015 determined that EWIC is losing
up to 68% of its ditch flow in the delivery system.

Because there is not a pressurized system, 95% of the EWIC users flood irrigate their land. This
is not only an inefficient use of water but also contributes to the nutrient and sediment loads in
the impaired Weber River and Echo Reservoir.

Energy Consumption

Pumps are used by about 5% of EWIC’s water
users. This project will eliminate the need for
those pumps. The current electrical load on all
of the user pumps is 4 kW. The elimination of
those pumps will save $377 and 9,900 kWh
annually.

Maintenance

Maintenance of ditch is primarily the

e . . - e e e e k9
responsibility of the irrigation company. At the Unlined ditches create water loss through seepage and
beginning of the season, they must use heavy continual maintenance issues.
equipment to clean out to ditch to allow for water delivery. During the season, chemical

treatments to kill moss must be put into the ditch to keep them clear.

Individual users also perform maintenance on sections of the ditch on their property to remove
overgrowth. Some manually clean them out and some apply weed killing chemicals.

The required maintenance for open ditches is costly and environmentally detrimental. An
enclosed system would eliminate the need for this continual maintenance.

WaterSMART Water & Energy Efficiency Grant Program - lanuary 2016 7
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Breacn Risk

In 2015 the banks of the ditch broke in two locations, one at the head of the ditch and one
about three-quarters of the way down. The bank completely washed out damaging adjacent
fields. Water delivery was interrupted for five to six days to make repairs.

In 2014, 120 feet of culvert was installed to mitigate the consistent seepage of the ditch.

Tonflict

The EWIC currently uses a system wherein each user takes their turn to deliver the entire flow
of the ditch onto their property. There is significant tension between the users on the higher
part of the system and those on the lower part. This tension arises from the perception that the
upper users get all the irrigation water they need while those on the fower parts lose much of
the water through seepage before it arrives. As land uses change from agricultural to
residential, it is anticipated that these types of conflicts will increase with the population
growth.

Inadequate maintenance also creates conflict because maintenance issues have contributed to
past breach events which interrupt water delivery and cause damage to fields.

Water Supply

Describe the source of water supply, the water rights involved, current water uses {i.e., ogricuttural,
municipal, domestic, or industricl}, the number of waoter users served, and the current and projected
water demand. Alsg, identify potential shortfolls in water supply. If water is primarily used for irrigation,
describe major crops ond totol gores served.

The Wanship Ditch receives water directly from the Rockport Reservoir. Roughly 95% of the
service area is currently flood irrigated with the remaining small percentage relying on pumping
to provide the required pressure. The development of this project will conserve 915 acre-feet
of water per year, mostly due to seepage and inefficient irrigation practices. There will also be
some energy savings through the elimination of pumps currently used to pressurize for
sprinklers.

e Source of woter supply:
The East Wanship Ditch is supplied directly from the Rockport Reservoir which is located on
the Weber River.

s Woter Rights:
The East Wanship Ditch holds the following water right: 35-8533 - 3.64822 cfs {Weber River
Decree No. 533). Rockport Reservoir Storage rights are held by individuals.

a8 (urrent woter uses:
East Wanship Ditch has 25 shareholders and 298 shares. The nature of the water use is
100% agricultural.

WaterSMART Water & Energy Efficiency Grant Program -January 2016 8
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Current and projected water demand:
The average annual water demand is 1,568 acre-feet. The following tables show the water
deliveries over the last five years.

EAST WANSHIP DITCH Natural Flow and Storage Water Deliveries

Year Decree Storage Total
(acre-feet) (acre-feet) {acre-feet)

2010 1585 631 2216
2011 1952 0 1952
2012 977 296 1273
2013 1231 38 1269
2014 _1;971 58 1129

qi3 . o 11568

The State of Utah Governor’s Office of Planning and Budget created an Economic and
Demographic Projections Report which shows Summit County as the 3™ fastest growing
county in the State with a growth rate of 2.2% over the last 10 years. This significant growth
has already begun to impact the area and will place additional demands on the water
supply as more residential and commercial development comes to this area.

The East Wanship area has recently seen this population trend affecting their service area
as a local farm developed into a small residential subdivision and the water shares were
divided among the new residents. EWIC wants to be proactive in preparing for growth so
their system can both accommodate the growth and conserve water and energy.

Potential shortfalls in water supply:
Because of losses in the system, individuals often face water shortages at the end of the
irrigation season. This is especially true for irrigators at the lower end of the ditch.

Crops and total acres served:

The East Wanship Ditch serves approximately 298 acres. Major crops include hay, alfalfa,
grasses and grains. The land also supports livestock such as cattle, sheep and horses.
Approximately 90% of the irrigated acreage is farm land that provides the livelihood for
these local farmers.

Water Delivery System

Describe the applicant’s water delivery system as appropriate. For agricultural systems, please include
the miles of canals, miles of laterals, and existing irrigation improvements (i.e., type, miles, and acres).
For municipal systems, please include the number of connections and/or number of water users served
and any other relevant information describing the system.
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The East Wanship Ditch begins at the base of the Rockport Reservoir and is fed directly from
the dam. The ditch consists of 3.2 miles of open ditch which supplies irrigation water to
approximately 298 acres of land. None of the ditch is currently piped other than through
culverts at two road crossings. The ditch is unlined and in some areas it follows the contours
across hillsides and is elevated above adjacent homes, roads and other infrastructure. These
areas are made up of highly porous soils and cobble and experience significant leakage.

Energy Efficiency

if the application includes renewable energy or energy efficiency elements, describe existing energy
saurces and current energy uses.

Pumps are used by about 5% of EWIC’s water users. This project will eliminate the need for
those pumps. The current electrical load on all of the user pumps is 4 kW. The elimination of
those pumps will save $377 and 9,900 kWh annually.

Relationship with Reclamation

identify any past working relationships with Reclomation. This should include the date(s), description of
prior relotionships with Reclomation, and ¢ description of the projects{s).

East Wanship Ditch receives Reclamation project water from Rockport Reservoir — part of
Reclamation’s Weber River Project.

Water conserved by this project will directly benefit Rockport Reservoir and Echo Reservoir
downstream, both of which are all Reclamation projects.

TECHNICAL PROJECT DESCRIPTION

Describe the work in detoll, including specific activities thot will be accomplished os o resulf of this
profect. This description shall have sufficient detail to permit o comprehensive evaluation of the
proposal,

The proposed project will replace 3.2 miles of open ditch with pressurized pipe. See Attachment
A for a map of the project location.

The ditches wili be piped with 16-inch HDPE pipe over the iength of the project. The pipe wili be
installed within the existing ditches. At street crossings, the pipe will be instalied in existing
culverts or by an open cut across the pavement depending on existing conditions. As the
pipeline is constructed, any existing pumps will be eliminated as the project will provide
sufficient pressure at all turnouts for sprinklers. It is estimated that by eliminating pumps $377
and 9,900 kWh will be saved annually.

WaterSMART Water & Energy Efficiency Grant Program - January 2016 10
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The 915 acre-feet of water conserved will help meet the demands during drought years and wili
allow irrigators to have sufficient supply for their crops throughout the season. It will also leave
water in the Rockport Reservoir to be available to users outside East Wanship Ditch Company.

EVALUATION CRITERIA

Evaluation Criteria A: Water Conservation

Subcriterion A.1: Quantifioble Water Sovings

Describe the amount of water saved. For projects that conserve water, plegse state the estimated
amount of woter expected te be conserved {in acre-feet per year) as o direct result of this project. Please
provide sufficient detail supporting how the estimate waos determined, including all supporting
caicufations.

By piping the ditches and creating a pressurized irrigation system that allows irrigators to
sprinkle, 915 acre-feet of water will be conserved. The 915 acre-feet is based on the following
calculations.

CONVEYANCE LOSSES

A 2015 study conducted by the NRCS of the East Wanship Ditch took measurements within 3
ditch segments. (See Attachment B for NRCS Water Loss Study.) The following table summarizes
those findings and also contains seepage loss calculations. Those calculations were made as
follows:

¢ Summarize the total number of shares within each segment and calculate the
corresponding percentage of total annual diversion volume per segment.

e Calculate the annual seepage losses for each segment based on the annual diversion
volume and the NRCS measured ditch loss for each segment

NRCS WATER LOSS STUDY ANNUAL VOLUME LOSS

Ditch Flow | Distance % Ditch Volume Volume
< + froch e | P C ——— % faey LOSS
Segment | {CFS) {F1) Loss Shares {AF)

(AF)
3.85

Upper 34 8900 | 11.7% 85.6 28.7% 450.6 52.7
Middle 23 3200 | 32.4% 875 29.4% 460.6 149.0
Lower 0.73 6800 | 68.3% 124.8 41.9% 656.9 448.4

TOTALS 297.9 | 100.0% | 1568.1 650.1
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There is also 1 cfs flowrate of “carry water” that is required to get the water in the ditch to the
end users. Approximately 10% of the year this water spills at the end and is also lost to the

system. These losses are calculated as follows.

“Carry Water” x 10% x irrigation season = “carry water” spilled at end of ditch

1 cfs x 1.98 acre-feet per day/cfs x 180 days = 36 acre-feet

Total Conveyance Losses = 650 + 36 = 686 acre-feet

LOSSES DUE TO IRRIGATION INEFFICIENCIES

Annual Volume Diverted 1568
Annual Volume Delivered 918
Assumed Flood Irrigation Efficiency 50%

Assumed Sprinkler Irrigation Efficiency 75%
Post Project Increased Irrigation

Efficiency 25%
Water Saved (25% x 916 AF) 229

AF
AF

AF

TOTAL WATER LOSSES = 686 + 229 = 915 acre-feet

e Average annual acre-feet of water supoly.

The average annual water supply for the East Wanship Ditch is 1,568 acre-feet.

&  Where is the woter currently going {e.g., back to the strearm, spilled ut the end of the ditch,

seeping into the ground, etc.}?

Most of the water is lost through seepage into the underlying gravels, root uptake,
evaporation and back into the Weber River. 1 cfs of “carry water” is also spilled at times at
the end of the ditch. This is required to “carry” water to the end users. Also, tailwater
running off the bottom of flood irrigated fields generally flows directly back to the Weber

River.

e Where will the conserved water go?

Conserved water wiil remain in Rockport Reservoir and wiil be avaiiabie 1o ailow
shareholders their fulf allocation of water and will also be available for other users of
Rockport Reservoir who may not be East Wanship Ditch stockholders. Rockport Reservoir is

also well-used for fishing and recreation.

{1) Conal Lining/Piping

o} How hos the estimated average annual woter sovings thot will result from the project been
determined? Please provide oll relevant calculations, ossumptions, and supporting dota.,

WaterSMART Water & Energy Efficiency Grant Program -January 2016 12
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A 2015 study conducted by the NRCS of the East Wanship Ditch took measurements within 3
ditch segments. (See Attachment B for NRCS Water Loss Study and Calculation Spreadsheets.)
The following table summarizes those findings and also contains seepage loss calculations.

Those calculations were made as follows:

1. Summarize the total number of shares within each segment and calculate the
corresponding percentage of total annual diversion volume per segment.

2. Calculate the annual seepage losses for each segment based on the annual diversion
volume and the NRCS measured ditch loss for each segment

NRCS WATER LOSS STUDY ANNUAL VOLUME LOSS
Ditch Flow | Distance % Ditch % Volume Vtgjsrze
Segment | {CFS) (FT) Loss | Shares > (AF) (AF)
3.85
Upper 34 8900 | 11.7% 85.6 28.7% 450.6 52.7
Middle 23 3200 | 32.4% 87.5 29.4% 460.6 149.0
Lower 0.73 6800 | 68.3% 124.8 41.9% 656.9 448 .4

TOTALS 297.9 | 100.0% | 1568.1 650.1

There is also 1 cfs flowrate of “carry water” that is required to get the water in the ditch to the

end users. Approximately 10% of the year this water spills at the end and is also lost to the

system. These losses are calculated as follows.

b)

c)

“Carry Water” x 10% x irrigation season = “carry water” spilled at end of ditch
1 cfs x 1.98 acre-feet per day/cfs x 180 days = 36 acre-feet

How have average annual canal seepage losses been determined? Have ponding and/or
inflow/outflow tests been conducted to determine seepage rates under varying conditions? If so,
please provide detailed descriptions of testing methods and all results. If not, please provide an
explanation of the method(s) used to calculate seepage losses. All estimates should be supported
with multiple sets of data/measurements from representative sections of canals.

The NRCS conducted an inflow/outflow test to determine the seepage losses in the ditch.
The NRCS used an Acoustic Doppler Current Profiler (ADCP) — StreamPro to measure the
canal at multiple locations. Soil and geology data was also reviewed in the water loss study.

What are the expected post-project seepage/leakage losses and how were these estimates
determined (e.g., can data specific to the type of material being used in the project be provided)?

WaterSMART Water & Energy Efficiency Grant Program -January 2016 13
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Conveyance water {osses and losses at the end of the system will be eliminated by the
proposed project. The water system will be piped and enclosed with fused HDPE so no
seepage, evaporation or spills will occur in the delivery system. With a closed system, no
surplus “carry” water will be needed and no water will spill out the end of the ditches.

d) What are the anticipated annual transit loss reductions in terms of acre-feet per mile for the overall
project and for each section of canal included in the project?

Annual transit losses are 215 acre-feet per mile (688 acre-feet/3.2 miles) which is consistent
for the entire project.

e} How will actual canal loss seepage reductions be verified?

Seepage loss reductions will be verified through monthly meter readings in the new
pipeline. This data will then be analyzed and compared monthly to the historical meter
reading and to the 2014 NRCS Water Loss Study. This comparison will determine the
amount of water conserved.

f) Include a detailed description of the materials being used:

— 16,700 feet of 16 inch HDPE pipe
— 17 turnouts

Subcriterion A.2: Percentage of Total Supply
Provide the percentage of total water supply conserved:
Stote the applicant’s total avernge onnual water supply in gore-feet.

Please use the folfowing formulo:
915 acre-feet
1568 acre-feet = 58%

Evaluation Criteria B: Energy-Water Nexus

Subcriterion No. B.2: increasing Energy Efficiency in Water Monagement
Describe any energy efficiencies that are expected to result from implementation of the water
conservation or water management project (e.g., reduced pumping).

*Plegse provide sufficient detail supporting the calculation of any energy sovings expected to resuit from
water conservation improvements. If quantificbiz energy savings ore expected to resuft from water
conservation improvements, please provide sufficient details and supporting colcuiotions. If quantifving
energy savings, please state the estimoted amount in kilowatt hours per year.

WaterSMART Water & Energy Efficiency Grant Program -January 2016 14
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Pumps are used by less than 5% of the East Wanship Ditch water users. This project will
eliminate those pumps. The current electrical load on these pumps is 4 kW. This project will
save $377 and 9,900 kWh per year. This 9,900 kWh per year is shown in the following
calculations.

(98 gpm x 150 ft )/(3960 x 70%) *.746 = 4 kW
4 kW x 2,476 hrs/season = 9,900 kwWh

9,900 kWh x $0.03813/kWh = $377

sPlegse describe the current pumping requirements ond the types of pumps (e.g.. size} currently being
used. How would the proposed project impoct the current pumping requiremenis?

Of the 298 acres irrigated, 10 are irrigated using pumped water. Piping the canal will allow for
the elimination of these pumps saving $377 and 9,900 kWh in energy savings.

e Pleose indicate whether you 2nergy savings estimate origingtes from the point of diversion, or whether
the estimote is based vpon an offernote site of origin.

The energy savings estimates are based on the existing point of diversion at the base of
Rockport Reservoir.

» Dpes the colculotion include the energy required 1o treat the water?

The water supply is untreated irrigation water.

=iW/ill the project resuit in reduced vehicle miles driven, in turn reducing corbon emissions? Blease provide
supporting details and colcwlations. Describe any renewable energy components that will resuft in
minimal energy sevings/production {e.q., instolfing smolf-scale solar as part of o SCADA system).

This project will help the East Wanship Ditch manage their water more efficiently. They will no
longer need to drive the ditches to conduct visual inspections as the system will now be
enclosed. There will be savings in emissions/fuel but not substantial enough to calculate,

Fvaluation Criterion C: Benefits to Endangerad Species
For projects that will directly benefit federally-recognized candidate species, please include the
following elements:

eWhat is the refotionship of the species to water supply?

WaterSMART Water & Energy Efficiency Grant Program -fanuary 2016 15
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The U.S. Fish and Wildlife Service lists endangered species known to or believed to occur in
Summit County. These species are listed as part of the Upper Colorado River Endangered Fish
Recovery Program.

Humpback Chub {(Gila cypha) - Endangered

Colorado pikeminnow {Ptychocheilus Lucius) — Endangered
Razorback sucker (Xyrauchen texanus)— Endangered
Bonvytail (Gila elegans} - Endangered

This project enhances the flows in the Weber River and will therefore benefit the habitat of
these sensitive species.

The Humpback Chub Recovery Plan identifies stream alteration for irrigation as a possible cause
in the decline of the species: “The decline of the humpback chub may be due to a combination
of factors such as: stream alteration (dams, irrigation, dewatering, and channelization)...
Reductions in flows may have altered river hydraulics to the extent that humpback chub habitat
has been reduced or altered significantly.”

Colorado pikeminnow need high spring flows to “maintain channel and habitat diversity, flush
sediments from spawning areas, rejuvenate food production, form gravel and cobble deposits
used for spawning, and rejuvenate backwater nursery habitats”.

This project will directly improve two factors found to contribute to the decline of the Colorado
pikeminnow: water diverted from rivers and flood irrigation contributing to poor water quality.

The Utah Department of Natural Resources/Division of Wildlife Resources identifies the
Bonneville cutthroat trout and Bluehead sucker as native fish species found in the Weber River.
These species are covered by conservation agreements with the U.S. Fish and Wildlife Service.
UDWR'’s approach to conserving and managing these species focuses on removing unnecessary
barriers to fish migration. Stable and connecting flows are necessary for migration.

Based upon information obtained from UDWR, there are recent documented occurrences of
the Bonneville Cutthroat Trout within a 2-mile radius of the Weber River in the area near Echo
Reservoir. As well as recent occurrences for the bald eagle and bluehead sucker within % mile
of the Echo reservoir all of which are included on the Utah Sensitive Species List. Although this
project does not directly enhance the habitats for the species listed above, it is proven and
documented that by allowing for more available water to stay within the habitat areas for
longer periods of time, these species are benefited.
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By conserving water and allowing for less flood irrigation the water will remain in the Weber
River and local reservoirs which provide the habitat for these species.

siWhat is the extent to which the proposed project would reduce the likelihood of listing or would
otherwise improve the stgtus of these species?

This project enhances the flows in the

Weber River and will therefore “The do-nothing option in protecting these waters is
benefit the habitat of these sensitive not viable. Our population growth will not allow
species. The Weber River has been these water bodies to recuperate and sustain their
kept at the minimal fish load since the  yses if we do not take action. So we've got to be
end of the 2014 irrigation season to vigilant, we've got to make an investment, and we
conserve water in reservoirs due to have to take action to protect our waters,”

low precipitation. When the projected

annual water savings are realized by
this project, approximately 75% of the
water saved will remain in the

- Walt Baker,
Director of the Utah Division of Water Quality

reservoirs to enhance the fish and
wildlife habitat and protect against drought and low river flows.

For projects that will directly accelerate the recovery of threatened or endangered species or address
designated critical habitats, please include the following elements:

{1} How is the species adversely offected by o Reclamation project?

Echo Reservoir was listed in the 2010 303(d} list for impairment to its class 3A cold
water fishery. The cause for impairment is low levels of dissolved oxygen due to
elevated levels of phosphorus. This project will eliminate flood irrigation in the EWIC
service area which improve the quality of the Weber River by preventing excess
nutrients and contaminants from entering the River and contributing to this
impairment.

While it is unknown how these species are affected by the Reclamation projects in the
basin, the Upper Colorado River Endangered Fish Recovery Program generally identifies
the need to “manage water to provide adequate instream flows”. The proposed project
will conserve 915 acre-feet of water annually that can instead contribute to stream
flows to enhance the fish habitat.

is the species subject to a recovery plan or conservation plan under the ESA?

Yes. The species listed are part of the Upper Colorado River Endangered Fish Recovery
Program.
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(3] Whaot is the extent to which the proposed project would reduce the likelihood of listing or would
otherwise improve the stotus of the species?

It is unknown whether the project will reduce the likelihood of list the species, but
diverting less water from the Weber River and nearby reservoirs will make more water
available to maintain the habitat of these species.

Evaluation Criterion D: Water Marketing

e [Istimoted omount of water 1o be maorkeied

EWIC’s water right is a flow right, not a specified volume of water. Their current flood rightis 11
cfs, but a pressurized system will be significantly more efficient and will be designed to deliver
the maximum flow of 8 cfs. During peak runoff, EWIC is able to take a flood flow of 14 cfs per
day. These operational efficiencies allow the 369 acre-feet of water to remain in Rockport
Reservoir where it can be used to maintain flows in the Weber River or delivered to Echo
Reservoir.

e Adetailed description of the mechanism through which water will be marketed (e.g., individua! sole,
contribution tc an existing market, the creation of o new water market, or construction of o recharge
focility}

This 369 acre-feet of water saved be piping the system will be made available to others with
water rights along the Weber River. EWIC plans to make this water available specifically to
Weber Basin Water Conservancy District which provides irrigation and drinking water to much
of the Wasatch Front population.

o A description of any legal issues pertaining to woter morketing{e.g., restrictions under Reclomation
law or controcts, individuol project authorities, or State water lows)

Utah State Law does not allow for water marketing or banking at this time. However, the

proposed scenario would be a lease of water to an existing system, which is allowed under law.

Evaluation Criterion E: Other Contributions to Water Supply Sustainability
Subcriterion E.1: Addressing Adaptation Strategies in o WoterSMART Basin Study

The East Wanship Ditch service area has not yet been specifically addressed in a WaterSMART
Basin Study. The East Wanship Ditch is located in the Weber River Basin and falls under the

2009 Utah State Water Plan Weber River Basin: Planning for the Future. This plan identifies
strategies to meet the State goal of reducing per capita water demand by at least 25% before
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2050. These strategies include: “Implement best management practices” such as those
proposed by EWIC. A pressurized secondary water system will allow EWIC to reduce its water
usage by 58%, a significant contribution to the state goal.

Subcriterion E.2: Expediting Future On-Farm Irrigation Improverments
o  nclude o detolled listing of the fields ond acregge thot moy be improved in the future.

Upon completion of this project, the East Wanship Ditch will require users to convert from
flood irrigation to efficient sprinkler systems. 288 acres that are currently flooded will be
converted to sprinklers which will save approximately 229 AF of water.

= Describe in detgil the on-form improvements that can be made as o resuft of this project. include
iscussion of any plonned or ongoing efforis by furmers/ranchers thot recelve woter from the
applicant.

About 288 acres on the ditch are currently flood-irrigated which wastes water and lowers
water quality in the Weber River.

Converting from flood to sprinkler systems will greatly reduce nutrient, bacterial and
sediment rich irrigation return flows through this reach of the Weber River which flows into
Echo Reservoir. Echo Reservoir was listed in the 2010 303{d) list for impairment to its class
3A cold water fishery. The cause for impairment is low levels of dissclved oxygen due to
elevated levels of phosphorus.

The project will allow users to make application to NRCS funding programs for converting
from flood irrigation to sprinkler systems.

°  Provide a detgiled explanotion of how the proposed WaterSMART Grant project would help to
expadite such on-farm efficiency improvements,

Piping the system will create the pressures necessary to operate an on-farm sprinkling
system on the acreage that is currently flood-irrigated. Many water users have shown
interest in pursuing NRCS funding for on-farm improvements when the proposed piping
project is completed.

*  Fully describe the on-furm woter conservation or water use efficiency benefits thot would result from
the enabied on-farm component of this project. Estimate the potenticl on-farm water savings that
could result in acre-feet per year. inciude support or backup documentation for any calculations or
assurnphions.

Paul W. Brown, in a paper presented at the 2008 UC Davis Alfalfa & Forage Symposium
entitled “Flood vs. Pivot Irrigation for Forage Crops: What are the Advantages and
Disadvantages” stated: “the potential annual savings associated with switching from flood
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to center pivot irrigation should fall in the range of 1.5 — 3.0 acre-feet/acre”. If 288 acres
within East Wanship Ditch service area used sprinkiers rather than flood irrigation, it
would result in approximately 432 to 864 acre-feet saved per year.

Frojects that include significant on-farm irrigotion improvements should demonstrote the eligibility,
commitment, and number or percentage of shareholders who plon to participate in any availoble
NRCS funding programs. Applicants should provide letters of intent from farmers/ranchers in the
affected project aregs.

The proposed project will allow users to convert from flood irrigation to sprinkler systems
apply for NRCS funding to make the improvements. Letters of Intent have been gathered
from 28% of shareholders and are included as Attachment C.

Describe the extent to which this project complements an existing or newly awarded NRCS funded
profect.

There are no know NRCS funded projects within or adjacent to the EWIC service area.

Subcriterion E.3: Building Drought Resiliency

&

Expinin in detail the existing or recent drought conditions in the project area. Describe the severity
and duration of drought conditions in the project areo. Describe how the water source that is the
focus of this project {river, aquifer, or cther source of supply} is impaocted by drought.

Utah is the second driest state in the United States. Compounding the limited availability of
water has been three years of below-average precipitation. The lowest-elevation snowpack
had melted by May 1st, and most of the higher altitudes quickly followed. Streams and
reservoirs were running between 10% and 40% of normal. Drought has continued to impact
the water supply and will continue to have an effect on how EWIC plans for the future.

Reservoirs fed by the Weber River

have also been impacted. As of “If the Weber River does not come up and flow so
October 1, 2015 the following that the rights of the water come up to a certain
reservoirs showed below-average level, there will not be water in the Kamas and
storage amounts. Cuokley area for farmers to water their cottfe,”
East Canyon Reservoir: 33% of - Dave Ure Summit County Council

average capacity

Rockport Reservoir: 41% of average
capacity
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Echo Reservoir: 41% of average capacity

= Describe the impacts that are occurring now or are expected to occur as o resull of drought
conditions. Provide g detailed explanation of how the proposed WoterSMART Gront project will
improve the relingility of water supplies during times of drought, For example, will the proposed
project prevent the loss of permanent crops and/or minimize economic losses from drought
conditions? Will the project improve the reliobility of woter supplies for peopie, agriculture, ond/for
the environment during times of drought?

Drought is always a concern in a water-short basin. It is especially a concern for EWIC users as
90% of the acreage in the service area is used for agricultural industry. They are absolutely
reliant upon a consistent water supply for irrigating crops and supporting livestock.

By keeping nearly 915 acre-feet of water in Rockport Reservoir, that water can be available as
storage to mitigate against drought. Climate change increases the variability of water supply.
Drought conditions could be more severe in length or intensity partially due to climate change,
but the effects climate change and of future drought will be heightened by the increased
demands on the system that will come from future population growth.

Subcriterion E 4: Other Woter Supply Sustainabiiity Benefits
¢ Will the project moke water ovailable to address a specific concern? For example:

Wili the project direcily nddress g heightened competition for finite water supplies ond over-allocation
{2.g., population growth)?

The State of Utah Governor’s Office of Planning and Budget created an Economic and
Demographic Projections Report which shows Summit County as the 3" fastest growing county
in the State with a population growth rate of 2.2% over the last 10 years. This significant growth
has already began to impact the East Wanship service area and will place additional demands
on the system as more residential and commercial development comes to this area.

This project will better manage the water available by preventing waste and conserving energy
which will aliow the EWIC to provide water to more residents without needing more water in
the system,

Describe how the woter source thot is the focus of this project {river, aquifer, or other source of supply}is
impacted by climate variation.

Variation in the climate has caused four years of below-average precipitation. In October 2015,
both Echo and Rockport Reservoirs were only at 41% of capacity. The Weber River which feeds
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those reservoirs, and hence the EWIC ditches, produced only 8.5% of its normal April to July
stream flow according to an NRCS report.

Will the project help to address an issue that
could potentiaily result in an interruption to the
water supply if unresolved?

Water conservation in the East Wanship
Ditch service area will allow water to
remain in the Weber River and local
reservoirs. This can act as a buffer against
climate variability, drought, and shortages.

Sections of the open ditch run along the
hillside very close to the edge. At times the
ditch has become blocked with debris, water spills over the side of the ditch bank and the bank
has breached. This causes flooding in the land below and impacting agricultural land and local
residents. The ditch runs along a hiliside within 20 to 30 feet of homes and structures. A closed

The East Wanship Ditch runs along a hiliside near residences.

system reduces the risk of catastrophic breaches.

Will the project make additional water available for Indian tribes?
There are no known Indian tribes in the service area. The Envirecnmental Review conducted as
part of this project will investigate tribal or cultural assets in the area.

Will the project make water availoble for rural or economically disadvantaged communities?
Yes this project will make water more available in a rural, economically disadvantaged

community. The East Wanship service area is located in unincorporated Summit County, this
rural area has a population of approximately 400 people. The per capita income is $26,235
compared with the national average of $28,555.

Does the project promote and encourage collaboration among parties?
Yes. This project is a collaborative effort with the NRCS. Their Water Loss Study identified the

significant water losses occurring in the system. This project will also be a collaborative effort
with the Utah State Board of Water Resources and the Utah Department of Environmental
Quality.

Is there widespread support for the project?
Yes. A stock holders meeting was held on December 17, 2015 in which 100% in attendance

voted in support of this project. An Official Resolution is included in with this application.

What is the significance of the collaboration/support? Is there frequently tension or litigation over water
in the basin?
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The EWIC currently uses a system wherein each user takes their turn to deliver the entire flow
of the ditch onto their property. There is significant tension between the users on the higher
part of the system and those on the lower part. This tension arises from the perception that the
upper users get all the irrigation water they need while those on the fower parts lose much of
the water through seepage before it arrives. As land uses change from agricultural to
residential, it is anticipated that these types of conflicts will increase with the population
growth.

Limited maintenance also creates conflict because maintenance issues have contributed to past
breach events which interrupt water delivery and cause damage to the ditch and fields.

This project represents meaningful collaboration between the two parties as it represents a
willingness of those higher on the system to incur and expense that benefits the lower users.

Will the project help to prevent o water-relgted crisis or conflict?
As stated above, enclosing the system will allow all stockholders to benefit from using their

water. Conserving and better managing the water will prevent conflict between water users as
the supply will be sufficient to water crops through the entire irrigation season.

This project will also eliminate the possibility of the ditch breaching. In 2015 alone the banks of
the ditch broke in two locations, one at the head of the ditch and one about three-quarters of
the way down. The bank completely washed out damaging adjacent fields. Water delivery was
interrupted for five to six days to make repairs.

In 2014, 120 feet of culvert was installed to mitigate the consistent seepage of the ditch.

is the possibility of future water conservation improverments by other woter users enhanced by
completion of this project?

Piping and enclosing the ditches opens the possibility for on-farm improvements in converting
about 288 acres from flood irrigation to sprinkler systems. It also makes it possible for EWIC to
add meters in the future to measure water usage.

Will the project increase awareness of water and/or snergy conservation and efficiency efforts?
Yes, the implementation of the project will eliminate and reduce the need for pumps so water
users will directly realize the benefits of this project.

Will the project serve os on example of water and/or energy conservation and efficiency within g
community?

The East Wanship Ditch Company is a small entity but these improvements to their system will
have a large impact on their crop yield, efficiency in their water use, opportunity for energy
savings, and the cost of doing business that can be an example for other small irrigation

companies. In fact, East Wanship was further motivated to enclose their system when they saw
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the improved water conservation demonstrated by the nearby North Summit Pressurized
Irrigation System Project that was funded by the Bureau of Reclamation. Other small entities
and municipalities can look to the East Wanship Ditch Company’s approach to water
conservation and implement similar methods.

Will the project increase the capobility of future woler conservation or energy efficiency efforts for use by
others?
Yes. In addition to reducing flood irrigation in the area, this project will also allow for individual

pumps on the system to be eliminated.

Does the project integrate water and energy components?
Yes. Both water and energy will be conserved through less pumping.

Evaluation Criterion F: Implementation and Results

Subcriterion No. F.1; Project Planning

{1} identify any district-wide, or system-wide, planning thot provides support for the proposed project.
This could include o Waoter Conservation Plan, SGR, Bosin Study, drought contingency plan, or other
plonning efforts done to determine the priority of this profect in relation to other potenticl projects.

The East Wanship Ditch is located in the Weber River Basin and fall under the 2009 Utah State
Water Plan Weber River Basin: Planning for the Future.

{2} Describe how the project conforms to and meets the gools of any opglicable planning efforts, and
identify any aspect of the project that implemenis o feature of an existing woter plan{s).

The Plan states: “Increasing the water supply in the Snyderville Basin and Park City areais a top
priority of Summit County officials” because the current supply cannot endure emergencies or
accommodate new growth. The Bureau of Reclamation completed a study to analyze
alternative and recommended importing water from the Weber River near the Rockport
Reservoir. The study states: “in order to meet the projected deficit, both the Rockport Reservoir
andEast Canyon Reservoir importation projects (5,000 acre-feet and 12,100 acre-feet,
respectively) be constructed.”

The proposed project will allow more water to be kept in Rockport Reservoir which will
contribute to the water supply in the Snyderville Basin and Park City.

The proposed piping project will also implement best practices for water conservation as
outlined in the plan and contribute to the goal of decreasing water usage by 25% per capita.
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Subcriterion No. F.2: Readiness to Proceed

Describe the implementation plan of the proposed project. Please include an estimated project schedule
that shows the stages and duration of the proposed work, including major tasks, milestones, and dates.

The East Wanship Ditch Company is ready to proceed with the project. Preliminary project
planning has been completed, a hydraulic model has been created to calculate pressures and
determine pipe alignments, and EWIC will be providing matching funds for the project. The
environmental will be completed by January 2017 and engineering design will be completed by
May 2017. The actual construction will take place September 2017 to May 2018.

The East Wanship Ditch Piping Water Conservation Project will be completed over a period of

just over two years.

MILESTONES ol > %) a = w > @ > 00 a
s c © ® c > a
8282&5%2232%
Sign
WaterSMART
Contracts
Environmental
Document
Permitting
Design
Bidding
Award
Materials
Procurement
Mobilization
MILESTONES > o o = v > o kot
ba] c © c > =% o
S |2 |8 |s | ¢ |= 31312 |& |38

Install Pipe

WaterSMART Waoter & Energy Efficiency Grant Program -January 2016 25



Egst Wanship frrigation Company | Ditch Piping Waoter & Energy Conservation Project

Please exploin any permits that will be required, olong with the process for obtaining such permits.
identify and describe any engineering or design work performed specifically in support of the proposed
project.

A Summit County Excavation Permit will be obtained by the contractor from the County Road
Department.

The preliminary planning has been completed for this project. A hydraulic model identifying
pressures and a possible pipe alignment has been created. The engineer has determined the
piping material and given opinions of probable construction and design costs.

Subcriterion No. F.3: Performonce Meosures

Provide a brief summary describing the performance measure thot will be used to guantify actual
benefits upon completion of the project {e.q., woter saved, morketed, or better monaged, or energy
saved).

Water Savings

EWIC will generally follow the methodology used by NRCS in determining the water losses. The
NRCS conducted an inflow/outflow test to determine the seepage losses in the ditch. Following
the completion of the project, EWIC will measure the amount of water coming into their
system, but because it is a closed system, measurements will not be needed along the system
and there will be no tail water to measure at the end. EWIC will compare the water entering
their system with what was needed for conveyance pre-project.

Energy Saved
The pumps needed pre-project can be eliminated once a pressurized system is in place.
Therefore, EWIC users will realize 100% energy savings upon completion of the project.

Subcriterion No. F.4: Regsonabieness of Costs

Please include information reioted to the total project cost, annugl acre-feet conserved, energy copacity,
or other project benefits ond the expected life of the improvement(s).

Total project cost: $942,842

Annual acre-feet conserved: 915 acre-feet/year

Energy savings: 9,900 kWh/year

Cost Savings $377/year

For afl projects invoiving physical improvements, specify the expected life of the improvement in number
of years and provide support for the expectation (e.q., monufacturer’s gugrantee, industry accepted life-

expectancy, description of corrosion mitigation for ferrous pipe and fittings, etc.].

Expected life of the improvements: The manufacturer of the HDPE pipe estimates their product
to have a 50-year life-expectancy. (Please see Attachment D for manufacturer documentation.)
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Evaluation Criterion G: Additional Non-Federal Funding

$642,842.32 Non-Federal Funding
$942,842.32 Total Project Cost =68.2%

Evaluation Criterion H: Connection to Reclamation Project Activities

{1} How is the proposed project connected to Reclomation project activities?

This project is in the Weber River Basin wherein many Reclamation facilities are located. The
water conserved will directly benefit Echo Reservoir and Rockport Reservoir.

{2} Does the applicant receive Reclamotion project water?
Yes. The EWIC receives their water directly from Rockport Reservoir which is part of

Reclamation’s Weber River Project.

{3) Is the project on Reclamation profect lands or involving Reclamation facilities?
No.

{4} Is the project in the same bosin 65 o Reclomation project or activity?
Yes. This project is in the Weber River Basin which contains many Reclamation projects

including:

e East Canyon Reservoir e Arthur V. Watkins Reservoir (formerly
e Rockport Reservoir Willard)

e Lost Creek Reservoir e Causey Dam

e Echo Reservoir e Pineview Reservoir

{5) Will the proposed work contribute water to g bosin where g Reclamation project is located?

Yes. This project will result 915 acre-feet saved annually. This water will remain in the basin in
Rockport Reservoir.

{6} Will the project help Reclomation meet trust responsibilities to Tribes?
There are no known Tribal Lands near the EWIC service area.
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ENVIRONMENTAL AND CULTURAL RESCURCES COMPLIANCE

fm

Will the project impoct the surrounding environment {e.g., soll [dust], air, water [quality ond
guantitvl, animol habitat)? Please briefly describe all earth-disturbing work and any work that
will gffect the gir, woler, or animuol habitat in the profect ares. Please also exploin the impocts of
such work on the surrounding environment ond ony steps that could be taken to minimize the
impacts.

The work will include the installation of pipe which will be along the existing ditch
alignment, excluding one small section where the pipe will follow a more practical
alignment. Construction will take place after the irrigation season so there will not be

water in the ditch.

Best practices will be employed for dust control and noxious weed management.
Surface vegetation will be restored upon completion of the project.

Are you oware of gny species listed or proposed o be listed as o Federal threatened or
endangered species, or designoated criticol habitat in the project orea? If so, would they be
affected by any activities gssocioted with the proposed project?

There are no known threatened or endangered species in the direct project area. An
assessment of threatened or endangered species will be conducted as part of the
environmental document. There are state sensitive species that will benefit from the
improved water quality and additional water availabie.

Are there wetlands or other surfoce waters insige the project boundaries that potentially folf
[

under CWA furisdiction as “waoters of the United Stotes?” If so, please describe and estimate any
impocts the project moy hove.

The EWIC is unaware of any wetlands in the project area. However, the environmental
document will include an assessment of wetlands and biology.

When waos the woter delivery system constructed?
The ditch was originally constructed in 1861.

Will the project resuit in gny modification of or effects to, individual features of an irrigation
system {e.g., heod gates, conals, or flumes)? if so, stote when those features were constructed
and describe the noture and timing of ony extensive afterations or modifications to those
features completed previously.

No. This project will pipe and enclose the existing open ditch.

Are any buildings, structures, or features in the irrigotion district listed or eligible for listing on
the Mational Register of Historic Ploces? A cultural resources specialist at your local Reclomation
office or the Stote Historic Preservation Office can assist in answering this guestion.
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The EWIC is not aware of any buildings, structures, or features that would be eligible for
listing on the National Register of Historic Places. A cultural resource inventory will be
conducted as part of the environmental document.

7. Are there any known archeoiogical sites in the proposed project area?

The EWIC is unaware of any archeological sites in the project area. The environmental
document will include an archeological inventory.

8. Will the project hove a disproportionately high and adverse effect on low income or minority
populations?

No, this project will not have an adverse effect on low income or minority populations.
But will instead increase water supply sustainability in this rural, economically distressed
community.

2. Wil the project Bmit access (0 and ceremonial use of indian socred sites or result in other
impacts on tribal lands?

The EWIC is unaware of Indian tribal lands or sacred sites in the project area. The

environmental document will include an inventory.

10, Will the profect contribute to the introduction, continued existence, or spreod of nowious weeds
or non-ngtive invasive species known fo occur in the oreg?

No. A closed irrigation system will help control noxious weeks and invasive trees. Best
practices will be employed during construction to prevent the spread of noxious weeds.
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REQUIRED PERMITS OR APPROVALS

Applicants must state in the opplication whether any permits or approvals are reguired ond exploin the

pian for obtaining such permits or opprovals.
A Summit County Excavation Permit will be obtained by the contractor from the County Road

Department.
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LETTERS OF PROJECT SUPPORT

Letters of Support have been received from:

- Kari Lundeen, the Weber River Basin Coordinator from of the Utah Department
of Environmental Quality: Division of Water Quality
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Department of
Environmental Quality

Alan Matheson
Executive Director

State of Utah
DIVISION OF WATER QUALITY
GARY R. HERBERT Walter L. Baker, P.E.
Governor Director

SPENCER }. COX
Lieutenant Governor

January 15, 2016

Bureau of Reclamation

Attn: Ms. Janeen Koza

Denver Federal Center, Bldg. 67, Rm. 152
6th Avenue and Kipling Street

Denver, CO 80225

Dear Ms. Koza,

The Utah Division of Water Quality (DWQ) is pleased to write in support of the East Wanship
Irrigation Company’s grant application being submitted to the Bureau of Reclamation Water and
Energy Efficiency Grants Program. We applaud the Company’s efforts to increase the efficiency
of their system to conserve valuable water and energy.

DWQ recognizes the importance of water conservation in our often water-short basin. The water
saved through these improvement projects will provide benefit to water users and the regional
environment. Enclosing the East Wanship Ditch will make it possible for users to convert from
inefficient flood irrigation to pressurized sprinkler systems. The tail water from the East Wanship
Ditch re-enters the Weber River carrying with it nutrients and sediments. The Weber River
between the Rockport and Echo Reservoirs contributes to the high phosphorous loads in the Echo
Reservoir. This project will reduce the loading of sediments and nutrients to Echo Reservoir in
direct support of non-point source load reductions called for in the 2014 Rockport Reservoir and
Echo Reservoir TMDL study.

We strongly support your grant application and appreciate the advancements it will make in
improving efficiency and reducing nutrient loading for the East Wanship Irrigation Company.

Sincerely,

Coee L Tewride.
ALt FET %@&ﬁ?g,mq

Kari Lundeen
Weber River Basin Coordinator
Watershed Protection Section

195 North 1950 West » Salt Lake City, UT
Mailing Address: P.O. Box 144870 ¢« Salt Lake City, UT 84114-4870
Telephone (801) 536-4300 = Fax (801) 536-4301 » T.D.D. (801)903-3978
www.deq.ulah.gov

Printed on 100% recycled paper


www.deq.utahgov

OFFICIAL RESOLUTION
RESOLUTION NO. 2015 - _0U |

EAST WANSHIP IRRIGATION COMPANY

WHEREAS, The East Wanship Irrigation Company must maintain, provide for, and
service the Water System,

WHEREAS, The Company sees the need to pipe the open ditch and create a
pressurized irrigation system to improve water and energy conservation and
efficiency,

WHEREAS, The Company desires to obtain grant funding from the Bureau of
Reclamation through the WaterSMART: Water and Energy Efficiency Grant
Program.

authorizes that:

1. The Board of Directors supports the submittal of the WaterSMART: Water and
Energy Efficiency Grant application prepared by J-U-B Engineers, Inc.

2. The East Wanship Irrigation Company is capable of providing the amount of
funding specified in the funding plan; and

3. If selected for a WaterSMART grant, the Company will work with the Bureau of
Reclamation to meet established deadlines for entering into a cooperative
agreement.

~
DATED: g/&r’ f7} A015

JOMUQM (d.C J/) oo Onest

" Authorized Signature(s)
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Wanship Water Loss Study
Nathaniel Todea, USDA NRCS Utah Hydraulic Engineer

September 28, 2015
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A water loss study was completed for the Wanship Ditch. Nathaniel Todea (Utah NRCS State Hydraulic
Engineer), Ryan Pierce (Utah NRCS GIS Specialist), and Corey Pace (Wanship Irrigation Company water
master) met on August 28, 2015 to determine measurement locations and canal to be studied. As part of this
study an Acoustic Doppler Current Profiler (ADCP) - StreamPro was used to measure canal flows at four
different locations. It should be noted that the ADCP limits were exceded by depth being less than 0.5 feet.
However, the estimated flows from the ADCP seem to be accurate through observation and experience of
users.

Discharge measurements and iosses in canal system

In short the upper most section had a discharge of ~3.85 cfs (Upper measurement site}. The second
measurement site is approximately 8900 feet downstream of the Upper measurement site and had a discharge
of 3.4 ¢fs. The third location approximately 3200 feet downstream of the second measurement site at Cherry
Creek Road had a discharge of 2.3 cfs. And the last location approximately 6800 feet downstream of the Cherry
Creek Road measurement has a discharge of 0.73 cfs.

For the purposes of this study it is assumed that the Wanship ditch is losing 3.12 cfs or 19% efficient in
delivering water. At the 3,12 cfs being lose that is 6.18 acre-feet/day. If the canal was piped the savings for
135 days from mid-April through mid-august at 3.85 cfs is 835 acre-feet.

Located in Figure 1 are the location of the measurement sites and iocated in Table 1 are the discharges
measured, distance between measurement sites, and losses per length. Finally WinRiver out from the ADCP
measurements are located in the Appendix

Upper Measurement Site. The measurement was difficult and reached the limitation of the ADCP. Many
measurements were taken and the best matches such as time to survey (data acquisition), total area, top width,
and total Q were extracted and were determined to be reasonabie and valid.

1



Second Measurement Site: This measurement was taking at an existing check gate that acted like a flume. The
readings in this area were very consistent and 3.4 cfs is determined to be valid. The discharge difference
between the Upper Measurement Site and Second Measurement site is 0.45 cfs or 5.06e-5 cfs/ft. The relative
losses in this area is very low.

Third Measurement site at Cherry Creek Road: This measurement was taking at an existing check gate that
acted like a flume. The readings in this area were very consistent and 2.3 cfs is determined to be valid. The
discharge difference between the Second Measurement site and Cherry Creek Road is 1.1 cfs or 0.00034 cfs/ ft.
The losses are increased in this area. Note that the canal is outside the floodplain and on the alluvial banks of
the valley.

Fourth and Last Measurement site: The measurement was very difficult and reached the limitation of the
ADCP. A lot vegetation was observed in the canal and nearly prohibited conveyance through the canal. Many
measurements were taken and the best matches such as time to survey (data acquisition), total area, top width,
and total Q were extracted and were determined to be reasonable and valid. This produced a discharge of 0.73
cfs. The discharge difference between the Fourth and Last Measurement site and Cherry Creek Road is 1.57 cfs
or 0.00023 cfs/ft. The losses are large in this area. Note that the canal is outside the flood plain and on the
alluvial banks of the valley.

Geolopy Interpretation

To be included later

Solls interpretation

To be included later
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Figure 1. Location map and location of measurement sites

Table 1. Associated discharges, distances and losses per length of study sites.

MEASUREMENT SITE AVERAGE  DISTANCE BETWEEN LOSSES PER
DISCHARGE = MEASURMENT SITES LENGTH * 1000

UPPER MEASUREMENT SITE =« 385 + 0 . -

SECOND MEASUREMENT |+ 34 » 8900 +  0.05cfs/feet

SITE :

THIRD MEASUREMENT SITE @+ 23 . 3200 » 034 cfaifeet

(CHERRY CREEK ROAD) j

FOURTH AND LAST L e 073 + 6800 +  0.23 cfs/fent

MEASUREMENT SITE
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TopQ 0.98 [ft*/s)
Measured Q 0.41 [f/s}
Boftom Q 0.67 fft*/s}
(T+M+B) Q 1.96 {ft*/s)
Left Dist. 0.68 (]
Left Vel 1.402 {f/s]
Lof Depth 0.89 [f1]
Left Area 0.26 lig:
Left Q 0.26 [f%/5]
Right Dist. 0.58 {ft}
Right Vet 1.413 fft/s)
Right Depth 0.88 [t}
Right Area 0.26 {f)
Right Q 026 [fi¥/s]

4 Width 2.90 i}

| Totst Area 2.06 (2}
Q/Area 1.189 HiE]
Flow Spead 1.408 [fi/s)
Flow Dir, 283.73 {°1
Course MG 366.80 °]
Avg Boat Spd 0.147 [f/s}
Beg Ens Nmb 338
End Ens Nmb 349
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{Name, Address of author}

East Wanship Irrigation Company
2034 S. East Wanship Road
Coalville, UT 84017

Re: Letter of Intent for On-Farm Improvements
Dear Board of Directors,

As an owner 0f3 2 acres of property and:ﬁ‘gares of water in the East Wanship frrigation
Company {(EWIC) service area, | am in full support of their application to the Bureau of Rectamation for a
WaterSMART grant. The efforts of EWIC to more efficiently manage and conserve water are consistent
with the goals of water users.

Piping the ditches will allow users to receive pressurized water without pumping or power consumption.
with the development of a pressurized system an opportunity to consider converting from flood
irrigation to a more efficient sprinkler system will now be an option not previously available.

Upon the completion of the piping project, | intend to investigate utilizing a sprinkler application system
to irrigate my property and will look into the potential of using NRCS funding for on-farm improvements,

Smcerely,M_,_%:‘!gﬂ/;,,{‘i= S R R Vet - b
0y )
FEE AR O
ol :’ﬁ i}*iﬂ{z{&

{Typed name}
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{Name, Address of author}

East Wanship lrrigation Company
2034 S. East Wanship Road
Coalvitle, UT 84017

Re: Letter of Intent for On-Farm Improvements

Dear Board of Directors,

As an owner of j. . blh acres of property and Z é)‘;&hares of water in the East Wanship Irrigation
Company (EWIC) service area, t am in full support of their application to the Bureau of Reclamation for a
WaterSMART grant. The efforts of EWIC to more efficiently manage and conserve water are consistent
with the goals of water users.

Piping the ditches will allow users to receive pressurized water without pumping or power consumption,
With the development of a pressurized system an opportunity to consider converting from flood
irrigation to a more efficient sprinkler system will now be an option not previcusly available.

Upon the completion of the piping project, | intend to investigate utilizing a sprinkler application system
to irrigate my property and will look into the potential of using NRCS funding for on-farm improvements.

Sincerely, 7@% /é/fﬁww

{Typed name} Tje "~ h},’ Homer



{Name, Address of author}

East Wanship trrigation Company
2034 S. East Wanship Road
Coalville, UT 84017

Re: Letter of Intent for On-Farm Improvements
Dear Board of Directors,

As an owner of %7 acres of property and ﬁ shares of water in the East Wanship Irrigation
Company (EWIC) service area, | am in full support of their application to the Bureau of Reclamation fora
WaterSMART grant. The efforts of EWIC to more efficiently manage and conserve water are consistent
with the goals of water users.

Piping the ditches will allow users to receive pressurized water without pumping or power consumption.
Wwith the development of a pressurized system an opportunity to consider converting from flood
irrigation to a more efficient sprinkler system will now be an option not previously available,

Upon the completion of the piping project, l intend to investigate utilizing a sprinkler application system
1o irrigate my property and will look into the potential of using NRCS funding for an-farm improvements.

Sincerely,

Nl Bondly il

{Typed name}

;/‘Owé‘ {[/‘“7{5&’?@ /\0@47 Q,/?L LLC
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{Name, Address of author}

Fast Wanship Irrigation Company
2034 S. East Wanship Road
Coalville, UT 84017

Re: Letter of Intent for On-Farm Improvements
Dear Board of Directors,

As an owner of &2 _ acres of property and _[ﬁ_ shares of water in the East Wanship lrrigation
Company (EWIC) service area, | am in full support of their application to the Bureau of Reclamation for a
WaterSMART grant. The efforts of EWIC to more efficiently manage and conserve water are consistent
with the goals of water users.

Piping the ditches will allow users to receive pressurized water without pumping or power consumption.
With the development of a pressurized system an opportunity to consider converting from flood
irrigation to a more efficient sprinkler system will now be an option not previously available.

Upon the completion of the piping project, | intend to investigate utilizing a sprinkler application system
to irrigate my property and will look into the potential of using NRCS funding for on-farm improvements.

Sincerely,

Vhirat) Logp
07

{Typed name}

M:chae [ (,e,a QZ 0



{Name, Address of author}

East Wanship Irrigation Company
2034 S, Fast Wanship Road
Coalville, UT 84017

Re: Letter of Intent for On-Farm Improvements

Dear Board of Directors,

As an owner of 2: 5 acres of property and ﬁéﬁishares of water in the East Wanship Irrigation
Company (EWIC]) service area, | am in full support of their application to the Bureau of Reclamation for a
WaterSMART grant. The efforts of EWIC to more efficiently manage and conserve water are consistent
with the goais of water users.

Piping the ditches will altow users to receive pressurized water without pumping or power consumption.
With the development of a pressurized system an opportunity to consider converting from flood
irrigation to a more efficient sprinkler system will now be an option not previously available.

Upon the completion of the piping project, | intend to investigate utilizing a sprinkler application system
to irrigate my property and will look into the potential of using NRCS funding for on-farm improvements.

Sincerely, ggézwwi« ﬁ}’ %]%L@"vv'”\.s&/v

Y
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{Name, Address of author}

East Wanship frrigation Company
2034 S. East Wanship Road
Coalville, UT 84017

Re: Letter of Intent for On-Farm Improvements
Dear Board of Directors,

As an owner ofg,i:j’ acres of property andi_‘_:ffzshares of water in the East Wanship Irrigation
Company (EWIC) service area, | am in full support of their application to the Bureau of Reclamation for a
WaterSMART grant. The efforts of EWIC to more efficiently manage and conserve water are consistent
with the goals of water users.

Piping the ditches will allow users to receive pressurized water without pumping or power consumption.
With the development of a pressurized system an oppartunity to consider converting from flood
irrigation to a more efficient sprinkier system will now be an option not previcusly available.

Upon the completion of the piping project, | intend to investigate utilizing a sprinkler application system
to irrigate my property and will look into the potential of using NRCS funding for on-farm improvements.

Sincerely,

{Typed name}

H i K c % . X o
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{Name, Address of author}

East Wanship Irrigation Company
2034 S. East Wanship Road
Coalville, UT 84017

Re: Letter of Intent for On-Farm Improvements

Dear Board of Directors,

oy »

As an owner of _ -7 acres of property and _{# _shares of water in the East Wanship Irrigation
Company (EWIC) service area, | am in full support of their application to the Bureau of Reclamation for a
WaterSMART grant. The efforts of EWIC to more efficiently manage and conserve water are consistent

with the goals of water users.

Piping the ditches will allow users to receive pressurized water without pumping or power consumption.
With the development of a pressurized system an opportunity to consider converting from flood
irrigation to a more efficient sprinkler system will now be an option not previously available.

Upon the completion of the piping project, I intend to investigate utilizing a sprinkler application system
to irrigate my property and will look into the potential of using NRCS funding for on-farm improvements.

Sincerely,

{Typed name}

e s U\DQ*@\M{:QM
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Working Pressure Rating and Fatigue Life

besign Fatigne Lile [(Years)] at Vslecity of 4 fas at 1 cycle overy 15 minwtos

£ PVC | @ PE4710 HDPE .
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* Maost municipal applications have recurring surges that must be
accounted for by calculating the pipe’s Working Pressure Rating (WPR).

« The Working Pressure Rating for HOPE pipe equals its Pressure Class
(see AWWA CA06 and M5S5), For PVC, the Working Pressure Rating is
always less than the Pressure Class since the anticipated surge
magnitude is subtracted from PYC's Pressure Class.

* BUT Working Pressure Rating is not the only factor that reeds to be
considered. The Fatigue Life must be evaluated,

» Freguent repetitive surges (cormmmon to all Distribution and Force Main
pipes) can cause fatigue failure in PVC pipes ovar time. Studies have
shown that HDPE pipes are not susceptiole 1o fatigue under typical
rmunicipal fiedd canditions,

* Because of its low fatigue resistance, an important part of design for
PVC pipe is an evaluation of fatigue life as given in AWWA C800-07.

Bullstin PR4I2=271D

DR12.5 Dat17 DR21
PG180 PC125 PC100

DR9 DR11

* Flow velocity is the most significant factor in fatigue life. Most
systems operate at velocities of 2 fps to 4 fps. Normally, velocity will
vary throughout a plping system. Prudent engineering suggests
using the highest vejocity that may occur,

« The chart gives the estimated design fatique life for PYC and HDPE
pipe based on a two-to-one safety factor.

» Light blue indicates an acceptable Working Pressure Rating and
more than 50 year fatigue Ffe for PVC.

« Ajj of the HDPE pipe sizes significantly exceed 100 years fatigue
service life.

When Perfarmance Matters Rely en

May 2608
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Working Pressure Rating and Fatigue Life

® PE3608 HDPE |

Design Fatigee Life (Years) at Volscity of 4 Ins at 1 cycle svery 15 minutes

DR14 DR18 " BR2Y  DR25 OR9 DR11
PC305 PC235 PC200 PC185 PC200 PC160 PC128
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+ Most municipal applications have mecurming surges that must be * Flow vedocity is the most significant factor in fatigus life. Mast
accounted for by cakculating the pipa’s Working Pressure Rating (WPR). systems operate at velocities of 2 fps to 4 fps. Normally, velocity will
vary throughout a piping system, Prudent engineering suggests

« The Working Pressure Rating for HDPE pipe equals its Pressure Class using the highest velocity that may occur,

(see AWWA C908 and M55), For PVC, the Working Pressure Rating is

always less than the Pressure Class since the anticipated surge « The chart gives the estimated design fatigue life for PVC and HDPE
magritude is subtracted from PVC's Pressure Class. pipe hased or & twosto-one safety factor.

* BUT Working Pressure Rating is not the anly factor that needs to he * Lignt bilue indicates an acceptable Working Pressure Rating and
cansidered. The Fatigue Life must be evaluated, more than 50 vear fatigue Bfe for PVC.

« Freguent repetitive surges {common ¢ al Distrbution and Farce Main » All of the HDPE pipe sizes significantly exceed 100 years fatigue
pipes) can cause fatigue failure in PVC pipes over time. Studies have service life.

shown that HODPE pipes are not susceptitle 1o fatigue under typical
municipal fiekd conditions.

, ‘ ‘ ‘ When Perfarmance Matters Rely on
* Because of its low fatigue resistance, an important part of design for p p ’
PYC pipe is an evaluation of fatigue life as given in AWWA C900-07. "f"‘
May 2008
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