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1.0 TECHNICAL PROPSAL AND EVALUATION CRITERIA

1.A Executive Summary

FOA: R13SF80003: WaterSMART — Water and Energy Efficiency Grants
Date: January 17,2013
Applicant: Weber Basin Water Conservancy District

2837 East Highway 193
Layton, UT 84040

Project Location: A portion of the Willard Canal located in Marriott-Slaterville, in Weber
County, UT

The Weber Basin Project (Project), which was aimed at developing and effectively utilizing the
available water resources within the Weber River Basin Drainage, was constructed by the United
States Bureau of Reclamation (Reclamation), and is currently administered, operated, and
maintained by the Weber Basin Water Conservancy District. Through collaborative efforts in
conducting a System Optimization Review (SOR) of all Project Facilities, the District and
Reclamation recently identified the Willard Canal as a source of potential significant water loss
due to canal seepage. Because the District serves one of the fastest growing regions in the
Western United States, conservation efforts that will extend the capacity of existing supplies are
a key to the District’s success in managing the water resources within the region and avoiding
water related conflicts. With the canal seepage losses in the upper 5,000 to 7,000 linear-feet
(LF) of the Willard Canal estimated to be as high as 15,600 acre-feet (AF) per year, mitigating
these losses is now a top priority. Accordingly, the District is pleased to submit this application
for the Phase 3 Upper Willard Canal Lining and Water Marketing Project to Reclamation in
response to Fiscal Year 2013 Funding Opportunity Announcement (FOA) No. R13SF80003:
WaterSMART — Water and Energy Efficiency Grants. The proposed Phase 3 Upper Willard
Canal Lining and Water Marketing Project, which will result in 2,900 LF of the Willard Canal
being lined with reinforced concrete, addresses three of the four eligible FOA Project Tasks,
specifically; Water Conservation, Energy-Water Nexus, and Water Markets. With an
estimated total cost of $3,182,665 for environmental compliance, design, and construction, and a
projected water savings of 4,425 AF per year, the cost effectiveness of the proposed Phase 3
Upper Willard Canal Lining and Water Marketing Project equates to $14.38/AF/yr, which is
more than 94% less costly than current District rates for irrigation water. If successful, the
District will complete the project, which generally consists of six tasks, including; Environment
Compliance, Flow Measurement and Performance Measures, Engineering Design, Bidding
and Contractor Selection, Construction of the Concrete Liner, and Creation of Water
Marketing Mechanism, within the three year time frame prescribed in the FOA for projects
seeking Group II Funding.

The pages that follow describe the specific details of the proposed Phase 3 Upper Willard Canal
Lining and Water Marketing Project.
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1.B  Background Data

1.B.1 History: In 1949, the Unites States Congress authorized the Weber Basin Project
(Project), which was a U.S. Bureau of Reclamation (Reclamation) project aimed at
developing and effectively utilizing the available water resources within the Weber
River Basin Drainage. The Weber Basin Water Conservancy District (District) was
subsequently created in June of 1950 by a decree of the Second District Court of Utah
and under the guidelines of the Utah Water Conservancy Act. The District was
established as the legal agency representing the people of the five-county area within
the Weber River Basin Drainage, including Davis, Morgan, Summit, Weber, and (a
portion of) Box Elder counties. The District entered into a repayment contract with
the United States in 1952 to repay all Weber Basin Project costs, and also to
administer the sale and delivery of Project water and to operate and maintain Project
facilities, which it continues to do today.

The Project was planned to conserve and utilize available flows from the natural
drainage of the Weber River, including those from the Ogden River, its principal
tributary. Although Reclamation-owned Project water rights also include both
groundwater rights and surface water rights on many of the smaller streams along the
Wasatch Front, the vast majority of water made available through Project water rights
and facilities is from excess flows on the Weber and Ogden Rivers, and the
subsequent storage of those flows in storage reservoirs. A map depicting the extent
of the District’s service area and Weber Basin Drainage can be seen in Figure 1.

In October of 2008, the District received partial funding through collaboration with
Reclamation to perform a System Optimization Review (SOR). The scope of the SOR
entailed examining the District’s entire water distribution system for the purpose of
identifying water distribution efficiency and water marketing opportunities. As a
result of conducting this SOR, the Willard Canal was identified as a high priority
project due to the estimated amount of water being lost through seepage in the canal
each year.

The estimated water loss was calculated by performing field investigations, sampling,
and laboratory testing of the Willard Canal to determine the type and condition of the
existing clay liner, material permeability rates, stratigraphic data, etc., to ultimately
determine seepage rates. Empirical data from several published sources, including
Reclamation reports, were then used to estimate water losses based on the observed
findings of the field investigations. A summary of these analyses is given in
Attachment A.

Through these analyses, it was determined that “...a disproportionate 54-62% of the
total (water) volume lost is lost within the first 10-14% (5,000-7,000 feet) of the canal
length”. Based on these findings, the District has successfully submitted two (2)
previous applications for funding assistance from Reclamation through the
WaterSMART Grant Program for the (2011) Phase 1 and (2012) Phase 2 Upper
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1.B.2

Willard Canal Lining and Water Marketing Projects. Phase 1, which will result in the
uppermost 3,000 LF of the Willard Canal being lined, is scheduled to be complete by
March 1, 2013. Phase 2, which will result in an additional 2,500 LF being lined, is
currently in design, and will be completed by early March, 2014. With these two
phases already under way, the District is pleased to submit this proposal for the Phase
3 Upper Willard Canal Lining and Water Marketing Project.

Summary of Weber Basin Project Facilities:

Project facilities include storage reservoirs, diversion dams, canals, tunnels, pipelines,
power plants, pumping plants, deep groundwater wells, and various other facilities.
The location of many of the principal Project works can be seen in Figure 1, and a
brief summary description of these facilities and others, including the dates of
construction, capacity, types, location, etc., can be found in Figure 2.

Of the principal Project works, the approximately 10-mile long Willard Canal is one
of the most important. Using the Weber and Ogden Rivers as conveyance facilities,
excess river flows and/or stored Project water from upstream reservoirs can be
diverted from the lower Weber River into the Willard Canal at the Slaterville
Diversion, located in Weber County, Utah. The bi-directional Willard Canal is
designed to convey excess river flows or water from upstream storage via gravity
toward Willard Bay Reservoir, where it can be either delivered directly or through
other Project and/or privately-owned conveyance facilities for irrigation of lands
adjacent to the Great Salt Lake in northwestern Weber and southwestern Box Elder
Counties, or it can continue to Willard Bay Reservoir where it can be stored. When
river flows subside, operation of the Willard Canal can be reversed, and it then serves
as a conveyance facility to deliver stored water from Willard Bay Reservoir back
toward the Slaterville Divetsion via the Willard No. 1 and No. 2 Pumping Plants,
continuing deliveries of irrigation water to adjacent lands, continuing down the
Weber River to other downstream users, or being diverted into the Layton Canal,
where it serves other irrigation suppliers and users in southwestern Weber County. In
these ways, the Willard Canal provides the District with a great amount of operational
flexibility for delivering storage and irrigation water throughout the western portion
of the District’s service area.

The Willard and Layton Canal System will soon take on an additional role for the
District; that of providing for the conveyance of raw water to a new Water Treatment
Plant (WTP) facility that is currently in the planning stages. Since its inception, the
District has continuously been adding new facilities to supplement existing supply
and extending service into areas that previously had none. Due to the rapid
development (and the subsequent demand for water) within western Weber County,
which is one of the last primarily undeveloped areas within the District’s service area
along the Wasatch Front, the District is anticipating building the need for an
additional water treatment plant in western Weber County with an initial treatment
capacity of up to 60 million gallons per day (MGD), and a future build-out capacity
of up to 165 MGD.
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Usable

Total District Construction
Nome Type of Dam Capacity Capacity Dates
Causey Fartix & Rocx 7870 6,870 16821964
East Cenyon Concrate Arch 245 51,200 20,100 19651967
Lost Creek Earth & Rock 220 22,500 20,030 1964.1966
Pinaview Earth & Rock 21 110,150 66,228 1958.1957
Smith & Morehouse Earth & Rock 82 8,350 4,560 1984.1988
‘Wanship Eorihr & Rack 156 62,120 60,860 19541957
willard Earth 38 215,000 198,200 195371943
IDIVERSICIN D1
Pass-Through Construction
Name Location Capacity Dates
Ogden Volley South Fork of Ogden Rwver 2,000 TS 1962-1964
Slatarvilie Weber River west of Ggden 9,000 C.FS. 1956. 1957
Staddord Weber River wost of Morgon 6,000 C.ES. 1955-1956
ICANAI 1
Lengt Capacity Construction
Name Type (Mifes} {CFS) Dates
Davis Aqueduct Concrete pipe 230 355 1954.1937
Gatewoy Canal Concrate-lined 8.5 7G0 1954.1956
Gatevray Tunnal Concrete-lined 3.3 435 1952.1954
Layton Canat Earth-lined/pige 18.0 260 1962-1964
Ogden Valley Conal Part Earth-lined 9.2 35 19462.1964
Waber Agueduct  Conerete pipe 5.0 a0 1954.1956
Willard Canal Earth-lined 1.0 1,150 1961-1963
M&I pipelines Varias 6% -~ 48" 76.5 - 1955-2002

[UNBERGROUND WAIER

Capacity Construction

Name Type (K;lowaus) Dates
Causey 2rumt 2,100 199%.20060
Gatewaoy 2-unif 4,275 1957-1958
Wenshin T-unif 1,950 1957.1958
IBUNMP X

Height of
Name Location Lift (Ft.)
East Bountiful Bavis Agoedact 75
East Layton Davis Agueduct 6 165
Guaigwoy Gateway Canal 150 150
Layton Layton Canad 260 23
Roy Drought Reliaf Layien Conal 150 340
Sand Ridge East Davis Agueduct 8 92
Sand Ridge West Davis Agueduct 15 138
South Davis Davis Agqueduct 18 580
Uintoh Bench Weber Aqueduct i8 365
Vol Vorda Davis Ageieduct é 240
Willard No. 3 Witlard Canal 500 45
Wiliend No, 2 Willard Canal 250 20
Antelope Booster Laylon 22 50
Old Post Road Boosier Ogden 6 200

Well Capacity (CFS} Plant Capacity
Ben Lomond 2.0 Davis North 70 CFS {46 MGD]
Bountiful 5.2 Davis South 25 CFS {16 MGD}
Clearfield 1 50 Weber South 40 CFS {26 MGD)
Clearfield 2 5.0
Davis Boulevard 2.2
District Weil 2 11.0
Digtict Well 3 10.0
Loylona 5.0 iﬁ.ﬂlﬂﬁw‘\' 2
No”b OQCE&?’\ 1 ‘6 umnula&lunug::u\ olinr
i 1. IRR THON WATER: The Htt .nmm water for many Sumers in Box Elder, Dw\ Mo .
g:cc:‘t\géﬁ’Dnvc 6 2 B .’QL\Luﬂ W‘M *%mcs \hw i sl«lx\cr*'ﬂ mhcx dxmrll, i mﬁn uiual farmers of I conveyed by an irrigation wm;\;:;};
South Webear 1 10.0 ! do nophuve .mus 0 amnicipal of conumunity water systens amd
h Weber 2 16.0 e ights i Margan County, Swaiit Co
South Weber B viduids u} 1 for @ water ;ubhl which, alung with anapproved Caehange applisation
Fairfleld 1.0 L pennlis dullmg, 3 e needs of thesé swdiv ul(rﬂ\
%Q}L!A}g\ WATE] g;, Alany residenis ol Pavisand \\dm(,nmmcs eniny thit vse of Wd\cr Baxin Water 10 sprinkie their Jawns
Irrigation Weils 152 Distct sndary watér companies along the Wasateh Front:, These organiztions
N Wen rAPOrt WAter 1 <n~wm 5 1 their fespective sorvice aress. Weber lh\m abso provides v:cm»d,uv water directly 10 muny
Formfngton #1 ‘5_'»0 seszdents Trom Ogden te Boustiul, .
Fu(mmglol: #2 3.0 ' MWATER: Weher Banin Watey Comservancy 1irict wholesat ¢ viyy witter oo shmost every city and water
West Bountiful Golt 2.0 ‘“P faistrict tn Davis and Weber Courtics, v provide cither atl or [\mmﬂ of this »upplv 1o their chidomars, Fature
Sth South 3.5 iy witer suppliss e aticipated m Morgai and SUBDIE Coutitios.

CFS=Cubic Faet por Sacond +« MGDR=zMillions Gallons Par Day

Figure 2: Weber Basin Water Conservancy District System Summary
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1.B.3

Water savings realized through Phase 3 Upper Willard Canal Lining and Water
Marketing Project will result directly in additional water storage, capacity, and/or
available water supply for the new WTP.

District Supply and Demand: Overall, Project works and the subsequent expansion
of those works by the District serve a geographic area over 2,500 square miles, with
five principle water uses:

e  Wholesale Irrigation: The District supplies wholesale water to a number of
irrigation suppliers along the Wasatch Front. These organizations then retail water
to customers in their respective service areas. This use accounts for
approximately 35% of the District’s water contracts.

e Groundwater Replacement: The District supplies various drinking water
purveyors and individuals (either residential or agricultural) with a water contract,
which is then used in an exchange application to obtain approval from the State
Engineer to drill a groundwater well to meet water supply needs. This use
accounts for nearly 11% of District contracts currently. By banking water, a
potential source of conflict related to ground water rights can be mitigated.

e Retail Secondary Irrigation: The District delivers economical irrigation water to
many irrigators and farmers in Box Elder, Davis, Morgan, Summit and Weber
Counties. The District also provides residential customers with irrigation water in
Davis and Weber counties via 211 miles of pipelines. This use accounts for
roughly 26% of water contracts.

e Treated Municipal Water: The District wholesales culinary water to nearly 50
cities and water improvement districts in Davis and Weber Counties via 69 miles
of transmission lines. This use accounts for approximately 22% of the District’s
contracts.

e Untreated Industrial Water: This use accounts for about 5% of the District’s
Contracts.As noted previously, the District receives its water from the Weber and
Ogden Rivers and from various deep groundwater wells. Table 2 illustrates a
breakdown of the District’s existing water resources, which include that made
available through Project facilities as well as additional water that the District has
acquired and developed over time.

In 2011, District-administered water contracts totaled 225,449 acre-feet (AF), with
87,036 AF categorized as municipal and industrial (M&I) water, and the remaining
138,413 AF categorized as irrigation.

Available Project and District supply used to meet the above demands consists of
stored water, deep groundwater wells, water shares acquired from other independent
water suppliers, and decreed water rights that are above and beyond Project water
rights. The total and reliable yields of all available supplies are summarized in Table
1. It is worth noting that in 2011, existing water contracts obligate nearly 84% of all
reliable yield supply available to the District.
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Table 1: Source and Annual Yield of Supplies

Project Stored Water 377,27 8 206,914
District Stored Water 7,848 7,848
Wells (both District and Project) 70,990 35,495
Stock Water 20,601 16,481
Decreed Water Rights 3,960 3,168
Totals: | 480,677 269,906

1.B.4 Past Projects with Reclamation: The District has collaborated with Reclamation on
a number of recently completed and ongoing cooperative projects, including:

e Phase 2 Upper Willard Canal Lining and Water Marketing Project: This
project, which received partial funding through the 2012 WaterSMART program,
is currently underway and is in design. Construction will commence in
approximately October 2013.

e Phase 1 Upper Willard Canal Lining and Water Marketing Project: This
project, which received partial funding through the 2011 WaterSMART program,
is currently underway and is being constructed. Construction is anticipated to be
completed by February 1, 2013.

e The Layton Canal Lining and Water Marketing Project: This project, which
received partial funding through the 2010 WaterSMART program, has been
completed.

e The Uintah Bench Retail Secondary Water Meter Project: This project, which
received partial funding through the 2010 WaterSMART program, has been
completed. :

e System Optimization Review (SOR): Completed in 2008, this project evaluated
the efficiencies of the District’s entire water storage and distribution system.

e Weber River Basin Aquifer Recharge Water Bank: This project, which was
completed in 2009, received partial funding through the 2007 Water 2025
program.

e Gateway Canal Landslide Stabilization Projects: This is an ongoing
collaboration.
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1.C Technical Project Description

The proposed Weber Basin Water Conservancy District Phase 3 Upper Willard Canal
Lining and Water Marketing Project will include the following six (6) integrated Project
Tasks:

1.C.1 Environment Compliance Review:

e Schedule: October 2013 to March 2014

e Scope: An environmental compliance review will be conducted as required by
Federal Statute. This will include a Class I Inventory (File Search) and a Class III
cultural resource inventory of the entire project Area of Potential Effects (APE),
which will be prepared in accordance with Utah State Historic Preservation Office
(SHPO). SHPO concurrence with the findings of the cultural resources survey
will be provided to Reclamation for completion of remaining NEPA
requirements.

1.C.2 Flow Measurement and Performance Measures:

e Schedule: April 2014 to April 2015

e Scope: Flow measurements will be collected and recorded by the District at each
end of the proposed project, both before and after installation of the concrete
liner. This will be accomplished using a portable Acoustic Doppler Current
Profile (ADCP) meter as manufactured by Teledyne Instruments for their
StreamPro Meter (which the District has already acquired for the Phase 1 and
Phase 2 Upper Willard Canal Lining and Water Marketing Projects). The data
collected with also include metered flow data collected from the permanent
ADCP meter installation at the termination of the Phase 2 project. Although the
use of the permanent meter will not be necessary to accurately measure seepage
loss, this will provide additional data that will help to validate the accuracy of
measurement. When complete, the resulting data will allow the District to
accurately document actual canal leakage for both the current condition and the
post-lining condition. Flow measurements will also allow a comparison to, and if
necessary, refinement of the canal leakage estimates (which were based upon
geotechnical testing of the canal lining and empirical data). In this way, accurate
measures of water savings will be determined and documented. Actual measured
water savings will then be available for water marketing.

1.C.3 Engineering Design:

o Schedule: March 2014 to August 2014
Scope: The District will retain a professional engineering consulting firm to assist
the District in preparing the final design and construction documents for the
construction portion of the project.
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1.C.4 Bidding and Contractor Selection:

Schedule: August 2014 to September 2014

Scope: The District, with assistance from the Consulting Engineer, will prequalify
General Contractors, provide only those Contractors that are approved to perform
the work with bid documents, and solicit bids from them for all construction
services associated with installation of the concrete liner and ancillary equipment.

1.C.5 Construction of Concrete Liner:

Schedule: September 2014 to April 2015 (this schedule includes liner
construction through January 2015, with two additional months for project
closeout).

Scope: This task will include installation of a new steel reinforced 6 thick
concrete liner on the Willard Canal from the termination of the Phase 2 Project at
700 South Street, to 200 South Street in Marriott Slaterville. This segment
comprises approximately 2,900 LF, or approximately 5% of the entire Willard
Canal.

1.C.6 Creation of Water Marketing Mechanism:

Schedule: Will commence in April 2015, and will be ongoing

Scope: This will be a continuation of the ongoing effort underway for the Phases

1 and 2 Upper Willard Canal Lining and Water Marketing Projects. The Phase 3
Upper Willard Canal Lining and Water Marketing Project will improve
sustainable water supplies by directly allowing the District to conserve an average
of 4,425 AF per year, over the 50 year life of the project. This water can be
stored in the existing upstream reservoirs operated by the District, or in Willard
Bay Reservoir. Existing petition and water transfer agreement mechanisms will
be used to market saved water, and thus avoid issues created by using a new water
allocation method.

A map depicting the upper Willard Canal can be seen in Figure 3. Relevant Reclamation
As-Built Drawings of the Phase 3 Upper Willard Canal Lining and Water Marketing
Project extent can be found in Attachment B.

1T Funding Opportunity No. R13SF80003
Phase 3 Upper Willard Canal Lining
and Water Marketing Project



Phase 1 Upper
Willard Canal Lining
and Water

WERER BAsIN WATER

CONSERVANCY DISTRICT 3

Slaterville -
Diversion Dam ©

Phase 3 Upper
Wiltard Canal
Lining and Water
Marketing Project

Phase 2 Upper
Willard Canal Lining
and Water
Marketing Project -
underway with 2012
WaterSMART

Figure 3: Map of Willard Canal and Extent of Upper Willard Canal Lining Projects

12

Funding Opportunity No. R13SF80003

Phase 3 Upper Willard Canal Lining
and Water Marketing Project




1.D Evaluation Criteria

As was the case with previous phases, the Phase 3 Upper Willard Canal Lining and
Water Marketing Project directly addresses three of the four eligible project tasks;
specifically Task A — Water Conservation, Task B — Energy-Water Nexus, and Task D —
Water Markets. These tasks and their respective evaluation criteria as listed in the FOA
are addressed in the following sub-sections:

1.D.1 Evaluation Criterion A: Water Conservation

Subcriterion No. A.1(a) — Quantifiable Water Savings: Based on the results of
a seepage analysis, up to 15,600 AF of water is lost through seepage in the
uppermost 5,000 to 7,000 LF of the Willard Canal. Through installation of a 6”
thick steel reinforced concrete liner, the Phase 3 Upper Willard Canal Lining and
Water Marketing Project will result in a water savings of 4,425 AF/yr.

FOA Questions for Canal Lining Projects and subsequent District Responses
are given below:

How has the estimated average annual water savings that will result from the
Project been determined? Please provide all relevant calculations, assumptions,
and supporting data.

It has been assumed that the average annual water savings resulting from the
proposed project will be equal to the current canal seepage losses of 2.0 AF/LF of
canal, (refer to calculation in the District’s response to the FOA question
pertaining to how seepage losses are determined below, and supporting
Attachment A), multiplied by the effectiveness of the newly installed concrete
liner. The proposed project will comprise a total of 2,900 LF. Therefore, the
water loss for this stretch of the canal can be calculated to be 2,900 LF x 2.0
AF/LF = 5,900 AF per year. Conservatively assuming a liner effectiveness of
only 75% (refer to the District’s response to the FOA question pertaining to post—
project seepage losses below, and supporting Attachment C), the estimated
average annual water savings resulting from the Phase 3 Upper Willard Canal
Lining and Water Marketing Project will be:

5,900 AF/year x 75% liner effectiveness = 4,425 AF per year

How have average anmual 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 (o
calculate seepage losses. All estimates should be supported with multiple sets of
data/measurements from representative sections of canals.
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The District has conducted a detailed seepage analysis of the Willard Canal,
which can be found in the District’s SOR and is enclosed in Attachment A. The
methods used to estimate canal water losses were as follows:

i.) Research was conducted to ascertain canal lining techniques used by other
Districts in the Western United States;

ii.) Canal system design and maintenance information was reviewed and
analyzed by a Geotechnical firm with experience in canal design;

iii.) Borings were placed along the entire alignment of the Willard Canal;

iv.) Piezometers were installed at aforementioned boring locations to determine
water table levels and fluctuations with respect to canal water levels;

v.) Samples of canal lining materials were taken along the entire alignment of
the canal;

vi.) Data collected were analyzed and compared to published reports; and

vii.) Operational measurements from existing system operations records were
considered.

From this analysis, it is estimated that anywhere from 12,880 AF to 15,600 AF
per year is lost to seepage through the southernmost 5,000-7,000 LF of the
Willard Canal. Using an average value of 14,240 AF per year through 7,000 LF
of canal, it can be inferred that ‘

Seepage Loss = 14,240 AF/7,000 LF = 2.0 AF/LF of canal

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

The District has utilized the results of Reclamation Project “R-00-01: CANAL
LINING DEMONSTRATION PROJECT 2000 SUPPLEMENTAL REPORT” to
derive post project leakage estimates. A portion of this report up to and including

the Executive Summary and relative conclucsions, can be found in Attachment
C.

This report states for the project area studied that a complete prism concrete lining
method should be 70% to 85% effective. A conservative value of 75%
effectiveness is used to reduce the water savings estimates in the seepage analysis
contained in Attachment A.

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?

Transit losses generally consist of seepage, spillage, and evaporation. Seepage
losses have already been estimated as described above, using a conservative 75%
effectiveness rating for the new concrete liner. Spillage and evaporation will not
be greatly impacted by the project, as the original geometry of the existing
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unlined canal will be utilized. Although the canal may operate at a reduced depth
due to increased hydraulic efficiency, and the area of atmospheric exposure will
therefore be reduced slightly, evaporation will not be reduced significantly from
what it has historically been. Additionally, there are no turnouts or other
diversions in the stretch proposed to be lined that would be improved substantially
which would contribute to reduce spillage. Therefore, with the exception of afore
mentioned reduction in seepage, there will be no significant change in transit
losses that would translate into additional water loss (or savings).

How will actuad canal loss seepage reductions be verified?

Actual losses will be measured as outlined in the Technical Project Description
(Section 1.C, paragraph 2). Specifically, flow measurements will be collected and
recorded by the District at each end of the proposed project, both before and after
installation of the concrete liner. This will be accomplished using a portable
ADCP meter as manufactured by Teledyne Instruments for their StreamPro Meter
(which the District has already acquired for the Phase 1 and Phase 2 Upper
Willard Canal Lining and Water Marketing Projects). The resulting data will
allow the District to accurately document actual canal leakage for both the current
condition and the post-lining condition. In this way, accurate measures of water
savings will be determined and documented. Actual measured water savings will
then be available for water marketing.

Include a detailed description of the materials being used.

The project will use materials consistent with previous canal lining projects that
the District has already completed or are underway, which were partially funded
through previously received WaterSMART Grants. Specifically:

i.)  The Willard Canal will be thoroughly cleaned and restored to a trapezoidal
geometry using mostly in-situ material, with some infill possibly needed in
selected areas;

ii.) Granular 6” minus material may be used for subgrade stabilization as
required. Free draining 1” minus drain rock, non-woven filter fabric, and
perforated HDPE pipe will be used to augment underdrains and prevent pore
water pressures resulting from natural fluctuations in the groundwater table,
or resulting ice, from heaving concrete liner; and

iii.) The canal liner will consist of reinforced concrete, with a thickness of 6”
along the cross section of the canal prism. Freeboard will be as per
Reclamation Standards for the design flow. Construction and expansion
joints will include water stops. Construction cost estimate data can be found
in Attachment D. Please note that the District used the average of
construction bids received for the Phase 1 Upper Willard Canal Lining and
Water Marketing Project, and the most recent cost for Consulting
Engineering design and construction services, which was received for the
Phase 2 Upper Willard Canal Lining and Water Marketing Project (2012).
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Subecriterion No. A.2 — Percentage of Total Supply: Using the formula found in
the FOA:

Percentage of Total Supply = 4,425 AFyrsaved  =1.6%
269,906 AF/yr available

The water savings achieved by the proposed Phase 3 Upper Willard Canal Lining
and Water Marketing Project amount to savings of approximately 1.6% of the
total water supply across the entire five-county area served by the District.
However, it should also be noted that the water savings is a much greater
percentage of the total amount of water conveyed by the Willard Canal in an
average year.

Subcriteria No. A.3 — Reasonableness of Costs: Using the formula found in the
FOA:

Cost Reasonableness = $3.182,665 = $14.38/AF/year
4,425 AF/yr x 50 years

Compared to the District’s current retail rate for untreated water of $248.11/acre
foot/year; the proposed Phase 3 Upper Willard Canal Lining and Water
Marketing Project is extremely cost effective.

1.D.2 Evaluation Criterion B: Energy-Water Nexus

Suberiterion No. B.2 — Increased Energy Efficiency in Water Management:
Analyses performed as a part of the District’s SOR allows for projection of
potential savings in pumping costs as a function of AF of water delivered. The
proposed Phase 3 Upper Willard Canal Lining and Water Marketing Project will
result in power savings of up to 40,315 Kilowatt hours (kWh) due to saved
pumping costs of otherwise lost water. This estimate is based on a canal seepage
rate of 4,425 AF per year, or approximately 2,741 gpm. Willard Pumping Plant
No. 2 requires 15.66 ft of head (lift), and Willard Canal Pumping Plant No. 1
requires 20.48 ft of head (lift), for a total head of 36.14 ft. The horsepower
required to pump (lift) 2,741 gpm 36.14 ft is calculated to be 25 horsepower, or
18.7 kW (conservatively neglecting motor and pump efficiencies). Since the
pumping plants are only operated over approximately half the irrigation season
based on historical records, this equates to approximately 90 days, or 2,160 hrs,
thus requiring 37.3 kW x 2,160 hrs, or 40,315 kWh. -

1.D.3 Evaluation Criterion C: Benefits to Endangered Species (Not Used)
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1.D.4 Evaluation Criterion D: Water Marketing

1.D.5

Estimated Amount of Water to be Marketed: Existing petition and water
transfer agreement mechanisms will be used to market saved water. The District
is therefore able to market the entire amount of water saved through the Phase 3

 Upper Willard Canal Lining and Water Marketing Project, which is estimated to

be 4,425 AF/year.

Detailed Description of Water Marketing Mechanism: The District will create
a flexible water marketing legal structure which will allow this conserved water to
be marketed. All of the water saved by constructing the proposed project can be
marketed. In this regard, water marketing planning work to be done as a part of
the currently underway Phase 1 and Phase 2 Upper Willard Canal Lining and
Water Marketing Projects will be directly applicable to this current 2013
WaterSMART application.

Number and Types of Users: The proposed approach of storing the saved water
at any of the District’s upstream storage reservoirs (refer to Figure 1) will allow
the District considerable flexibility in the number and types of users for the
marketed water. As the demand for water is increasing, with few other sources of
new water available, the District will have no difficulty in marketing water saved
through this project. ‘
Description of Legal Issues: Based on the results of water marketing
investigations conducted thus far, as a component of the District’s SOR, no
limitations exist with regard to which types of users the water may be marketed
to. Water saved as a result of this project will most likely be marketed using the
existing legal structure in place for many of the District’s secondary water
customers, via water lease petitions. Other mechanisms, such as transfer
agreements, will also be considered to identify the best approach to achieve water
conservation objectives in the District’s Water Conservation Plan.

Estimated Duration of Water Market: The specific duration of transfer
agreements will need to be determined during the course of the project. If a water
transfer agreement (or agreements) is the best approach for water conservation
and water management, then the District will negotiate these agreements.
Interested parties will likely consist of the District’s larger wholesale customers
(other canal companies and cities).

Evaluation Criterion E: Other Contributions to Water Supply Sustainability

Utah is the second driest state in the United States. As such, drought relief planning is
an essential component of the Weber Basin Water Conservancy District’s planning
efforts.

All of the water saved through this project may be used to meet rapidly increasing
demands for water, particularly in western Weber County. This has never been more
apparent than in 2012, when following one of the driest winters and then the hottest
summer on record, decreed water rights on the Weber River system were cut to 1862
and earlier priority in July of 2012. This was the second time cuts of this magnitude
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have been made in the last 10 years, indicating an over-allocation of existing water
within the basin and/or increased climate variability leading to drought conditions.

The Phase 3 Upper Willard Canal Lining and Water Marketing Project will address
several water sustainability issues that have been identified as a high priority in the
District’s Master Plan. Through development of a water marketing mechanism for
the additional 4,425 AF/yr or water to be saved, the District will be able to provide
more water to wholesale customers in its five-county service area. Many of these
customers are municipalities that have limited or no ability to develop new water
sources themselves.

In addition, the Phase 3 Upper Willard Canal Lining and Water Marketing Project
will also reduce the potential for water related conflict. The District serves one of the
fastest growing regions in the Western United States, with the population of the
region (and thereby the demand for water) expected to increase by 20-30% by 2025.
Due to this rapid growth, there is an increasingly volatile balance between the
demand for irrigation water, and the rapidly increasing demand for additional
municipal and industrial (M&I) water; particularly in years of drought. By
conserving an additional 4,425 AF per year, the Phase 3 Upper Willard Canal Lining
and Water Marketing Project will contribute substantially to the District’s
conservation efforts and will help to alleviate potential future conflicts.

1.D.6 Evaluation Criterion F: Implementation and Results

e Subcriterion F.1 — Project Planning:

i.) District Wide Planning that Supports the Project: The District has
recently completed a District Wide System Optimization Review. This SOR
has identified canal lining and metering projects as the top two priorities.
‘This application addresses the canal lining priority. The approach used in the
SOR that was used to identify the need for the Upper Willard Canal Lining
and Water Marketing Projects is shown in Figure 4.

ii.) Engineering or Design work Performed Specifically in Support of the
Proposed Project: The District has performed thorough evaluations of the
condition of the liner in the Willard Canal and used this information to
estimate canal seepage rates. This information can be found in Attachment
A.

iii.) How Project Conforms to and Meets Goals of State or Regional Water
Plans: The proposed project will assist the District in meeting its
conservation goal of a 25% reduction by 2050 by saving 4,425 AF of the
water currently being lost due to canal seepage in the subject portion of the
Willard Canal.

e Subcriterion F.2 — Readiness to Proceed: The District is prepared to proceed
with the Phase 3 Upper Willard Canal Lining and Water Marketing Project
immediately upon funding by Reclamation. The work plan as presented above in
the Technical Project Description, Section 1.C, paragraphs 1 through 6 will be
implemented.
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PROPOSAL TASK
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Figure 4: Decision Process Used in the Weber Basin Water Conservancy District’s SOR to Identify High
Priority Water Conservation and Water Banking Project
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e Subcriterion F.3 — Performance Measures: Actual losses will be measured as
outlined in the Technical Project Description (Section 1.C, paragraph 2).
Specifically, flow measurements will be collected and recorded by the District at
each end of the proposed project, both before and after installation of the concrete
liner. This will be accomplished using a portable ADCP meter, which the District
has already acquired for previous projects. The resulting data will allow the
District to accurately document actual canal leakage for both the current condition
and the post-lining condition. In this way, accurate measures of water savings
will be determined and documented. Actual measured water savings will then be
available for water marketing.

1.D.7 Evaluation Criterion G: Additional Non-Federal Funding

Using the formula found in the FOA, the total project cost, as itemized in Table 2 of
the budget proposal is:

Total Non-Federal Funding = $1,682,665.00 =52.9%
$3,182,665.00

Of the total amount, the District is requesting a Federal share of $1,500,000.00
(47.1%).

1.D.8 Evaluation Criterion F: Connection to Reclamation Project Activities

The project is directly connected to Reclamation activities, since the Willard Canal is
a Reclamation-owned Weber Basin Project facility, and is located entirely upon land
owned in fee-simple title by Reclamation. All of the water saved as a result of the
project will serve to augment water supplies in the Weber Basin area, thus reducing
future conflicts as per Reclamation objectives.

The Phase 3 Upper Willard Canal Lining and Water Marketing Project will also
serve to support Reclamation objectives in its desire to raise the height of the A.V.
Watkins Dam, as the Willard Canal is the sole conveyance facility for supplying
water to Willard Bay.

2.0 ENVIRONMENTAL AND CULTURAL RESOURCES COMPLIANCE

The District understands that in order to allow Reclamation to assess the probable
environmental impacts and costs associated with each application, all applicants must
respond to the following list of questions focusing on the requirements of the National
Environmental Policy Act (NEPA), the Endangered Species Act (ESA), and the National
Historic Preservation Act (NHPA). The District therefore submits the following responses
to the questions contained in the FOA, to the best of the District’s knowledge:
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Will the project impact the surrounding environment (.e.. soil [dust]. air, water
[quality and quantity]. animal habitat, etc.)? Please briefly describe all earth-
disturbing work and any work that will affect the air, water, or animal habitat in
the project area. Please also explain the impacts of such work on the surrounding
environment and any steps that could be taken to minimize the impacts.

The project will require a moderate level of earth work. However, this entire
earthwork is within the existing canal right of way. Animal habitats will not be
negatively impacted.

Are you aware of any endangered or threatened species in the project area? If so,
would they be affected by any activities associated with the proposed project?

No endangered species are impacted by this project.

Are there wetlands inside the project boundaries? If so, please estimate how many
acres of wetlands there are and describe any impact the project will have on the
wetlands.

No wetlands are in the project boundaries.

When was the water delivery system constructed?

The original canal was constructed over a several year period in the early 1960’s.

Will the project result in any modification of or effects to, individual fearures of
an ivrigation system (e.g., headgates, canals, or flumes)?

Yes, the primary modifications will be canal lining. No other modifications or
effects thereof are anticipated.

Are any buildings, structures, or features in the irrigation district listed or eligible
Jfor listing on the National Register of Historic Places?

No.
Are there any know archeological sites in the proposed project area?
No.

Will the project limit access to and ceremonial use of Indian sacred sites or result
in other impacts on tribal lands?

No.
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3.0

4.0

5.0

6.0

6.A

—  Will the project contribute to the introduction, continued existence, or spread of
noxious weeds or non-native invasive species known to occur in the area?

No.

REQUIRED PERMITS OR APPROVALS

The project will be constructed entirely upon property that is owned in fee-simple title by
Reclamation, and all improvements will remain in United States ownership. For this
reason, there are no permits or approvals needed.

LETTER OF PROJECT SUPPORT (NOT USED)

OFFICIAL RESOLUTION

An official resolution Will be submitted to Reclamation within 30 days of this application
submittal, as required by the FOA. This resolution will be approved by the District’s
Board of Trustees.

PROJECT BUDGET

Funding Plan and Letters of Commitment

Information in this section describes how the non-Reclamation share of project costs will
be obtained.

The District will fund all non-Federal contributions entirely with Weber Basin Water
Conservancy District funds. The District provides the following responses to questions
in the FOA:

- How you will make vour contriburion to the cost-share requirement. such as
monetary and/or in-kind contributions and source funds contributed by the
applicant (e.g., reserve accounl, (ax revenue, and/or assessments).

The District will fund the project through a combination of proceeds from bonds
and current operating revenues.

— Describe any in-kind costs incurred before the anticipated project start date that
vou seek 1o include as project costs. Include:
i) What project expenses have been incurred
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ii.)  How they benefited the project
iii.) The amount of the expense
iv.) The date of cost incurrence

The District does not wish to include any in-kind costs incurred prior to the
project start date as project costs.

Provide the identity and amount of funding to be provided by funding partners. as
well as the required letters of commitment.

The District has no other funding partners.
Describe any funding requested or received from other Federal partners.

None.

Describe any pending funding requests that have not yet been approved, and
explain how the project will be affected if such funding is denied.

None.

Please include the following chart to summarize your non-Federal and other
Federal funding sources.

The requested chart is included below. Please refer to Table 2.
Please include the following chart to summarize your Federal funding request by
vedr.

The requested chart is included below. Please refer to Table 3.

Table 2: Breakdowns of Funding by Seurce

Weber Basin Water Conservancy District 52.9% $1,682,665.00
Other Federal Entities 0% $0.00
Bureau of Reclamation 47.1% $1,500,000.00
Total Project Funding: | 100% $3,182,665.00
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Please note that although all costs will be incurred by the end of Year 2 (FY
2014), the maximum reimbursement limitations of $750,000 per year as set forth
in the NOA necessitates that the District carry all remaining costs through Year 2
and request reimbursement of the final costs in Year 3. This carryover is based on
the assumption that the District will be successful in its application for Group 1
Funding under a separate application.

6.B Budget Proposal

6.B.1 Budget Narrative: The following budget narrative is provided for the specific items
listed in the FOA. These items, and subsequent District responses, are as follows:

e Salaries and Wages: The District is not requesting reimbursement for District
personnel costs.

e Fringe Benefits: The District’s fringe benefit rate is 42%. However, the District
is not asking for reimbursement of internal project costs.

Travel: The District is not requesting any reimbursement of travel.

Equipment: There will be no new equipment purchased for the proposed project.

The District already has acquired or will acquire the necessary equipment through

previous projects. As such, this equipment is not reimbursable under the currently
proposed project.

e Materials and Supplies: Itemizations of construction by major category, unit
price, quantity, and purpose, such as whether the items are needed for office use,
research, or construction is provided in Attachment D. The District is not asking
for reimbursement of any office supplies.

e Contractual: The total project design and construction budget is $3,151,153.

e FEnvironmental and Regulatory Compliance Costs: Environmental costs are
expected to be very minimal, as all work is done in the existing canal right of way
in the immediate vicinity and/or directly in the location of the existing canal.
However, as instructed in Paragraph IV.D.4 of the FOA, a cost of no less than 1%
of the total project budget is allocated for environmental and regulatory
compliance costs.

Although this is the amount that will be budgeted for in the financial assistance
agreement between Reclamation and the District, it is anticipated that if any
portion of the funds budgeted for environmental and regulatory compliance are
not required for compliance activities, such funds may be reallocated to the
project, if appropriate.

Table 3: Breakdown of Funding by Year

Yearly Funding Requested: | $450,000.00 $750,000 $300,000
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e Reporting: The District is not requesting reimbursement for any reporting fee

costs.

Other Expenses: The District is not asking for reimbursement of any other costs.
Indirect Costs: The District is not asking for reimbursement of any indirect costs.
e Total Costs: The total project cost is $3,182,665.00. The proposed District cost
share is $1,682,665.00 (52.9%); and the proposed federal share is $1,500,000
(47.1%). All costs associated with the Phase 3 Upper Willard Canal Lining and
Water Marketing Project are itemized in Table 4 below and are also given in

form 424C- Construction programs.

Salaries and Wages

Table 4: Breakdown of Funding by Year

Reimbursement of District salaries and wages is not requested

Fringe Benefits Reimbursement of District fringe benefits is not requested
Travel Reimbursement of District travel is not requested
Equipment $0 $0 N/A $0

Supplies and Materials

Reimbursement of District supplies and materials is not requested

Contractual/Construction

Engineering Services $68,754 1 LS $68,754
Construction Services $3,082,399 |1 LS $3,082,399
Other

Environmental and $31,512 1 LS $31,512

Regulatory Compliance
(1% of total)

Establishing Water Bank

Reimbursement of District contributions in establishing water bank

is not requested

Total Direct Costs

$3,182,665

Indirect Costs — 0%

Total Project Costs:

$3,182,665 .
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7.0

ATTACHMENTS

Attachment A: Willard Canal Leakage Analysis
Attachment B: Selected Original Reclamation Drawings
Attachment C: Basis for Post-Project Seepage Loss Estimates

Attachment D: Canal Lining Cost Estimate Basis
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Attachment A: Willard Canal Leakage Analysis

February 15,2011

Mr. John Masek

Weber Basin Water Conservatory District
2837 East Highway 193

Layton, UT 84040

Phase 2 Canal Seepage Assessment
Willard Canal
Weber and Box Elder Counties, Utah

Mr. Masek:

Intermountain GeoEnvironmental Services, Inc. (IGES) has performed additional field
investigation, sampling, laboratory testing and seepage assessment for the 10 mile stretch
of the Willard Canal maintained and operated by the Weber Basin Water Conservancy
District (District). This work was intended to supplement the findings of our 2009
subsurface investigation and liner sampling of the canal in order to better quantify the
performance of the canal liner. Our liner sampling was performed at an additional 12
locations within the partially empty canal (see Figure A-1). Sample locations were
selected to fill in gaps between the 10 locations sampled in 2009. The locations were
spaced along the entire length of open canal starting at the Slaterville Diversion Dam and
ending near Willard Bay in Box Elder County. Our field services and analysis were
performed in accordance with our proposal dated January 27, 2010. This letter provides a
summation of field work, laboratory testing, and seepage modeling.

CANAL OBSERVATIONS

Sampling and observation of the canal liner in 2009 was complicated by the presence of
approximately 7-8 feet of water in the canal during our field investigation. Under the
circumstances sample quality was relatively good, but an accurate representation of the
existing channel cross section was not available or easily obtainable.

For a period of time in early February 2010 flow was not actively diverted into the
Willard Canal from either the Weber River or Willard Bay. Our field investigation was
scheduled and performed between February 3rd and 5th, 2010. Due to the relatively flat
bottom slope of the canal, ponded water (up to 3 feet deep) and some ice (up to 1.5 feet
thick) was encountered at sampling locations throughout the canal. These conditions
limited measurement/documentation of canal bottom conditions. For most of the northern
portions of the canal (10-6 through 10-12) snow was also present (up to 0.5 feet deep) on
top of ice and on the canal side slopes limiting observation of liner conditions on the side
slopes of the chamnel as well.
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CROSS-SECTION SURVEY

In order to document the existing ground surface profile, IGES retained the services of a
professional land surveyor. A surveyed cross section {ground surface or top of ice) was
obtained at seven of the twelve sampling locations. The remaining five were not surveyed
hecause of a scheduling conflict which prevented the surveyors from retuming to the site
prior to the canal being charged on February Sth. This survey data was combined with
field measurements of ice thickness, water depth, liner thickness, laboratory measured
permeability rates and previously obtained subsurface stratigraphic data (IGES, 2009) to
create seepage models for cach canal cross section. The estimated water level (7-8 feet)
for the canal cross section{s) carrying 1,150 cfs corresponded with the liner deformation
(sidewall sloughing) observed and measured by the surveyors.

LINER SAMPLING

Attempts were made to obtain at least one undisturbed sample of liner material at each of
the 12 locations explored in this investigation; additional disturbed samples were
collected for correlation of permeability testing results based on index festing of both
sample types. The existing liner thickness was probed in the vicinity of collected samples
using rebar. For simplicity in identifving sample locations at each cross section they have
been identified as Left Bank, Center, and Right Bank. The following tables provide a
summary of the estimated liner thickness encountered at each section; additional detail
and observations about the sections are included in Appendix B.

10-1
Sampling Location
Northing {m) Easting (m) Approximate Liner Thickness (ft)
4,565,630 £15,209 Lef1t Ifink C‘]er;t;zr qu?t:i;ank
18-2
Sampling Location
Northing (m) Easting (m) Approximate Liner Thickness (it}
4,567 655 #5177 L.efg1 Eéank Cent:rOBank‘ Rxgr;t g)ank
10-
Sampling Location
Northing {m) Easting (m) Approximate Liner Thickness (ft)
Left Bank Center Right Bank
4,569,170 416,118 70 11715 15
© 2011 JGES, fne. 2 L00378-011
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10-4

Sampling Location

Northing (m) Easting (m) Approximate Liner Thickness (ft)
Left Bank Center Right Bank
4,570,134 414,751 56r 7550 067
10-53
Sampling Location
Naorthing (m) Easting (m) Approximate Liner Thickness (ft)
4570 431 414,302 Left1 Eéank Cznéer Righ; OBank
106
Sampling Location
Northing {(m) Easting (m) Approximate Liner Thickness (ft)
Left Bank Center Right Bank
4.571,011 413,637 5E 50 067
10-7
Sampling Location
Narthing (m) Easting (m) Approximate Liner Thickness (ft)
- Left Bank Center Right Bank
4,569,170 415,118 058 50 10
10-8
Sampling Location
Northing (m) Easting (m) Approximate Liner Thickness (it}
Left Bank Certer Right Bank
4,573,337 43,427 05-067 20 0.5-0.67
19-9
Sampling Location
Northing (m) Easting (m) Approximate Liner Thickness (ft)
- Left Bank Center Right Bank
4,574,664 413,385 0.5-0.67 20-25 .87
2011 JGES. In¢. 3 LO0STR-011
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10-16

Sampling Location
Northing (m) Easting (m) Approximate Liner Thickness (1)
- Left Bank Center Right Bank
4,575,306 418,325 No Sample 55 30
10-11
Sampling Location
Northing {m) Easting (m) Approximate Liner Thickness (i)
- Left Bank Center Right Bank
4,576,184 413,275 Bip Rop® 5 e Rio Rep*

* unable able to probe through gravel/cobbles (rip-rap) or excavate through frozen soils with hand tools,
did not reach top of liner,
#* pushed through 2' of soft material, but could not keep in Shelby wbe.

10-12
Sampling Location
Northing {m) Easting (m) Approximate Liner Thickness (ff)
Left Bank Center Right Bank
4,577,228 412,331 10 EYi 10

Photographs of sampling locations and the conditions encountered are contained in
Appendix B,

The photographs show that during our 2010 investigation, while the canal was not under
normal operational water levels, it was also not completely drained. Water, ice and snow
obscured the canal/liner surface at the majority of our investigation locations. At the two
southernmost focations (10-1 & 10-2) most of the canal cross section was visible and
showed that liner soils were not uniformly distributed through the canal in these areas.
Samples were collected and liner thickness measured from visible liner soils; however,
streams flowing around liner "islands” indicated that {iftle or no liner soils were present in
portions of the southern reaches of the canal. This corresponds with our 2009 sampling in
the southern reaches of the canal (locations 09-1 and 09-2) where respective liner
thickness of 0 and 3 inches were measured.

LABORATORY TEST RESULTS

As mentioned previously general index and soil permeability tests were performed on
samples collected during our field investigation. The following table provides a summary
of the laboratory testing performed.

22011 JGES. Ine. 4 LO0578:011

30 Funding Opportunity No. R13SF80003
Phase 3 Upper Willard Canal Lining

and Water Marketing Project

Attachment A



10-1C 323 0 |8s58]1421 48 18 | 2.30E.05 | 2.38E+01
101 R

10-1 L 0.6 [451]543 ] 34 7

10-2C 17.9 |31.5] 506 | NP NP | 5.60E-04 | 8.758+02
10-2R 343 | 20 5

1021

10-3C 17.7

10-3R

103L 406 {322 272 ] NP NP

10-4C 91.7 23.9 1 NP NP

10-4R 464 | 25 8

10-4 L

10-5C 23.7 06 |938] 58 24 7 1.30E-04 | 1.35E+02
105R

10-5 L 202 [383] 415 ] 19 3

10-6C 80.9 30.6 336 | NP NP

10-6 R 131 | 3881 483 | 21 5

106 L

10-7C

10-7 R

10-7 L 20.1 408 | 21 7

10-8C 86 327 338 | NP NP

10-8 R 7 1509 421 18 3

10-8 L

10-9C 29.5 - (812[188] NP NP | 1.20E-04 | 1.2¢6+02
10-9R

10-9L ‘ 507 | 23 8

10-10C 88.4 32.6 321 ] NP NP

10-10 R 375 | NP NP

10-10 L

10-11C No sample

10-11R I 88 J105] 15 np | NP ] |

10-11 L No sample

10-12C 49.8 - 13640838 34 12 | 1.00E-04 | 1.038+02
10-12R

10-12L 25.4 546 | 22 5

Detailed results of the individual tests performed are included in Appendix C.

£ 201 JGES, Ine,

> 100578011
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SEEPAGE LOSSES

A simplistic model was created previously to approximate scepage losses based largely
on the design cross section, utilizing an average head (water level in the canal) and
average distance to groundwater (arbitrarily set 2.5 feet below the liner). Because the
survey performed in February 2010 provided actual surface topography for most of the
cross sections, and more accurate measurements of the liner thickness were obtained
scepage fosses were approximated using the Finite Element Modeling (FEM) capabilitics
of SLIDE 5.0 by RocScience instead of the simplistic evaluation performed using Darcy's
Law in our previous canal agsessment (JGES, 2009). Using the FEM method allowed us
to accurately account for the variation in driving head along sloped sidewalls of the
trapezoidal canal, it also allowed us to more easily model the impacts of groundwater
fluctuation on seepage losses. Our 2009 assessment set groundwater 2.5 feet below the
bottom of the constructed liner (average distance between bottomy/side slopes and the
natural groundwater surface); however, piezometer data indicated the water levels within
the embaskments were above this level. Qur revised analysis attempis to quantify the
impacts of groundwater fluctuation while also accounting for the variable distance to the
water surface on the side slopes of the canal. Assumed values of embankment and native
s0il permeability were still required to complete the modeting. The same permeability
value was assigned to the entire liner thickness at each cross section even though if is
possible for the permeability to vary within the liner at that location. Because the canal
runs near capacity for the entirety of the irrigation season, a constant water surface
elevation (corresponding to 1,150 cfs) was used at each cross section.

As previously discussed, uneven distribution of liner soils was observed in the southern
reaches of the canal (locations 10-1, 09-1, 10-2 and 09-2). This was particularly noted in
the ~3,000 feet of canal located between the Slaterville Diversion Dam and Willard Pump
Station No. 2 where low level flows meandered around liner "islands” on the bottom of
the canal (see Figure B-2). We do not know exactly the causes or extent of liner
degradation, but have attempted to account for the observed uneven liner distribution in
our seepage modeling by removing the liner from 5095 of the canal length between the
two sfructures. Combining the removal of liner material with the granular nature of native
soils in this area resuits in a secpage loss rate 33-37 times higher than the same section
where a liner is present.

The following table provides a summary of the total annual seepage losses modeled for
the entire length of the canal.

2011 JGES. Toe, 6 LO0S7R.011
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28,182

29,126

With the groundwater modeled below the bottom of the Hner for the entire length of the
irrigation season (200 days) our modeling showed a 3.3% increase in approximated
seepage losses by using the FEM method. Modeling the seepage losses using the May
2009 groundwater lovels shows a 25% reduction in losses as compared to our previous
modeling. Our modeling resuits approximate 2 4.53-6.5% loss of water to seepage during
the irrigation season. Further details of seepage modeling are included with this
document in Appendix D.

CONCLUSIONS AND RECOMMENDATIONS |

Based on construction drawings provided by WBWCD the capal liner was
designed/constructed to be at least 2-feet thick (floor and side slopes) for the majority of
the canal alignment, and 3 feet thick in the northernmost reach as it approaches Willard
Bay. The liner thickness measured by IGES typically showed a reduced thickness on the
side slopes, and sloughing of sidewalls was observed near the normal canal water surface
and measured in most surveyed cross sections. Some of the soft material
encountered/sampled may be comprised of liner material eroded from other areas of the
canal or scdiment transported by the Weber River, This hydraulically deposited material
may be subject to additional movement during canal operation; altering the seepage rates
as it changes location. Liner thickness on side slopes was typically measured to be less
than that encountered on the canal “floor." Gravel (rip-rap) and frozen soils limited
probing/measurement and samipling of liner material in some locations. It is also possible
that the gravel encountered is part of the originally installed "liner" material, depending
on the material source. Based on our field/laboratory measurements and computer
modeling the canal loses between 4.5 and 6.5 percent of its total annual flow by seepage
from the canal. Actual seepage rates will vary depending on surrounding groundwater
levels and the depth of water in the canal; the canal may also receive water from
surrounding groundwater during other times of the year. Our approximation of seepage
from the canal does not include water lost during the initial charging of the canal and
filling of voids in the "dry" liner or other swrrounding soils. It is possible that some areas
of the canal have less liner soils and more free-draining sands and gravels than
encountered at the points explored. Our seepage modeling has not attempted to account
for every variation in liner/native soil conditions between and beyond the points explored
during our investigations. Substantial losses may result from a small area of the canal that

2001 FGES, It 7 LOOS7R-011
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has a more free-draining liner/native soil profile. Other losses such as evaporation, or
gains from precipitation should also be taken in to account when evaluating the overall
canal performance.

Groundwater fluctuation is one key variable in acenrately estimating the seepage losses
from the canal, Piezometers have been installed to track the seasonal/operational
fluctuations but have not been monitored since shortly after their instaliation ju May
2009. Without data we cannot be certain, but because the canal had been full for a time
prior to piezometer installation we assume that groundwater levels measured at that time
closely reflect "normal” conditions; the stabilized level of groundwater through the
majority of the irrigation season. We recommend that periodic readings be tuken over the
course of the calendar vear in order to better understand the fluctuations,

From the differences seen when varying the groundwater levels, it can be inferred that
loss rates will be highest during initial charging of the canal (spring) when surrounding
groundwater levels are likely at or near their scasonal lows. The more rapid rate of
seepage losses associated with low groundwater could be experienced for a larger portion
of the season depending on weather. In a drought cycle where snowpack/runoff and
rainfall recharge of groundwater is low, a greater percentage of the total canal flow could
be lost. These losses become increasingly probiematic because of increased demand
during dry weather cycles,

By using a soil liner system in the canal some seepage is inevitable: however; based on
our observations and measurements of liner variability we conclude the highest rate of
seepage losses occur in the southernmost reaches of the canal where liner distribution
was observed to be least uniform. Depending on groundwater levels we estimate the
losses in this southern portion to be between 12,880 and 15.600 acre-ft per year. This
means that a disproportionate 54-62% of the total volume lost is lost within the first 10-
14% (5,000-7,000 feet) of the canal length. Considering the District’s proposed Phase I
lining project, we recommend that rehabilitation efforts be initially focused on the ~5,000
feet between the Slaterville Diversion Dam and Willard Pump Station No. 2. The next
priority arca should include the 2,000 feet immediately downstream (north) of Pump
Station No 2.

2011 JGES. fne. 8 LO0S78-011
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We appreciate the opportunity to provide you with our services on this project. If you
have any questions, please contact us at your convenience (801-270-9400.

Respectfully Submitted,
IGES, Inc.

Jared Hawes, P.E.
Project Engincer
Afttachments

Appendix A
Figure A-1

Appendix B
Figures B-1 through B-24
Appendix C

Appendix D

€201 IGES, Joe.

Brett Mickelson, P.E.
Principal

Site Investigation Location Map

Field Investigation Notes and Photographs

Laboratory Test Results

Seepage Modeling Results
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/2/2010
Staff: €.Ege, B, Siebach
location 1D WC2010-1
Proposed Actual
UTM Coordinates: 415,191.0 mE 415,208.0 mE Install and Label T-post [
4,565,787.2 mN 4,565,630.0 m

Canal Description:  include water/snow depth and ice thickness, probe liner thickness {describe Iocation and
resistance) Describe type and location of samples; describe vegetation (any indication of seepage)

Right Bank

Photo; 18 soft for 147, unabie to probe beyond 14, novisual indication of seepage, bucket sample collected

Center/Bottom

Photo: 18 1" ice, some water, soft for 14" then stiff to 3' (~3' of fine-prained soils) shelby tube sample

Left Bank

Photo: 20 soft far 14¥, unable to probe beyond 14, novisual indication of seepage, bucket sample collected

Sketch any observed differences from design cross section shown below

Y
H
H

~§ sanat

windrow, see deleit

Grigita? groutd surfizes,

~Geuved broch Buit % Sovation, ses Pun “
aad Frofaie drawingss

i CELARAEE .

i e

Fny dine for epavdtion

N ' R P
R s e X ¥

ot “vSplerteq rone G mofgrial

Additional Comments:

Photo 12: Sample Location

Figure
B-1
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Project #:
Date:

Staff:
Location ID

UTM Coordinates:

Canal Description:

Right Bank

Photo: 22

g

00578-011
2/2/2010
C.Ege, D. Siebach
WC2010-2
Proposed
4151223 mEg
4,567,808.8 mN

2010 Willard Canal Assessment

Actual
415,172.0 mE
4,657,655.0 m N

[nstall and Label T-post

include water/snow depth and ice thickness, probe linar thickness {describe location and
resistance} Describe type and location of samples; describe vegetation {any indication of seepage)

Rounded gravel rip-rap on surface ~ 6" thick, silty sand - black, organic, liner ~1* thick (bucket sample)

Center/Bottom

Photo:23

i)

12" of iner {shelby sample)

Left Bank

Photo:24

TS

Rounded pravel rip-rap on surface ™ 6 thick, silty sand - black, organic, ner ~1' thick (bucket sample)

Sketch any observad differences from design cross saction stiown below

Origingl grouad sustaces,
o Groved breh beiy
E1A2aRE
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/3/2010
Staff: C.Ege, D. Siebach
Location ID WC2010-3
Proposed Actual
UTM Coordinates: 415,113.1 mE 415,118.0 mE Instali and Label T-post

4,569,131 mN

Canal Description:  include water/snow depth and ice thickness, probe liner thickness (describe location and
resistance) Describe type and location of samples; describe vegetation (any indication of seepage}

Right Bank

Photo: 25 6" gravel over 1' of liner

Center/Bottom

Photo: 26 14-18" of liner (shelby sarnpie}

Laft Bank

Phota: 27 6" gravel over 1’ of liner

Skatch any observed differences from design cross saction shown below
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Additional Comments:

Photos 30-31:
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/3/2010
Staff: C.Ege, D. Siebach
Location 1D WC2010-4
Proposed Actual
UTM Coordinates: 414,770.7 mE 414,751.0 mE Install and Label T-post
4,570,242.3 mN 4,570,1. mN

Canal Description:  include water/snow depth and ice thickness, probe liner thickness (describe location and
resistance] Describe type and location of samples; describe vegetation {any indication of seepage)

Right Bank

Photo: 32 3" gravel rig-rap over 8" liner {bucket sample}

Center/Bottom

Photo: 33 18-24" of liner (shelby sample}

teft Bank

Photo: 34 3" gravel rip-rap over 8" liner {bucket sample)

Sketch any observed differences from design cross section shown below
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! 2010 Willard Canal Assessment

Project #: 00578-011
Cate: 2/3/2010
Staff:
Location ID
Proposed Actual
UTMW Coordinates: 414,196.3 mE 414,3020 mE {nstall and Label T-post
4,570,641.8 mN 4,570431.0 mN

Canal Destription:  include water/snow depth and ice thickness, probe liner thickness { describe location and
resistance) Describe type and location of samples; describe vegetation {any indication of seepage)

Right Bank

[

Photo: 35 3" rip-rap, 12" liner {bucket]

Center/Bottom

Photo: 36 24" soft (shelby sample)

10

Laft Bank

Photo:37 8" ice

3" riprap, 1’ liner (bucket sampie)

Sketch any-observed differences from design cross section shown below
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Project Number: 00578-011
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/3/2010
Staff: €. Ege, D. Siebach
Location [D WC2010-6
Proposed Actual
UTV Coondinates: 413,572.5 mE 413,637.0 mE install and Label T-post
4,571,133.9 mN 4,571,011.0 mN

Canal Description:  include water/snow depth and ice thickness, probe liner thickness {describe location and
resistance) Describe type and location of samples; describe vegetation {any indication of seepage)

Right Bank
Photo: 38 icefsnow 12-18” thick, 3" dp-rap, 8" liner- soft (bucket sample}

Center/8ottom

Photo: 38 8-10" ice, 3" rip-rap, 2' soft clay {shelby sample)

LeftBank

Photo:40 6" Ice, 3" rip-rap, 6" soft, hard below (bucket sample)

Sketch any observed differences from design crass section shown below
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/3/2010
Staff: C.Ege, D, Siebach
Location ID W(C2010-7
Proposed Actual
UTV Coordinates: 413,348.1 mE 413,373.0 mE Install and Label T-post
4,572,102.5 mN 4,572,361.0 mN

Canal Description:  include water/snow depth and ice thickness, probe liner thickness {describe location and
resistance} Describe type and (ocation of samples; describe vegetation (any indication of seepage}

Right Bank

Photo: 42 Ice ~6" thick, soft to 12" unable to probe/sample below {bucket sample)

Center/Bottom

Photo:43 Ice 8-10" thick, 3" gravel rip-rap, soft for 2 below {shelby sample)

Left Bank

Photo: 44 Ice ~6" thick, 3' rip-rap, softfor 6" unable to probe/sample deeper (bucket sampie)

A0

Sketch any observed differences from design cross section shown below
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/3/2010
Staff: C. Ege, D. Siebach
Location D WC2010-8
Proposed Actual
UTM Coordinates: 413,365.5 mE 413,427.0 mE Install and Label T-post.
4,573,550.5 mN 4,573,337.0 mN

Canal Description:  include water/snow depth and ice thickness, probe liner thickness {describe location and
resistance) Describe type and location of samples; describe vegetation {any indication of seepage)

Right Bank

photo:46 Ice ~ 2" thick; 2 inches of gravel rip-rap over 6-8" soft clay {bucket sample]

Ty

Center/Bottom

Photo: 47 ice 12-15" thick, soft clay liner ~2' thick unable to probe/sampie beyond 2' deep {shelby sample}

A0

Left Bank

Photo:48 lce ~ 2" thick, 2 inches of gravel rip-rap over 6-8" soft clay (bucket sample}

Sketch any observed differences from design cross section shown below
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2010 Willard Canal Assessment

Praject #: 00578-011
Date: 2/4/2010
Staff: C.Ege, . Siebach
Location [D WcC2010-9
Proposed Actual

413,385.0 mg
4,574,664.0 mN

UTM Coordinates: 413,342.8 mE Install and Label T-post

4,574,664.6 mN

include water/snow depth and ice thickness, probe liner thickness (describe location and
resistance) Describe type and location of samples; describe vegetation {any indication of seepage)

Canal Description:

Right Bank

Photo: 50 6" subrounded gravel (rip-rap) 8" soft clay - bucket sample

Center/Bottom

Photo: 51 2-2.5' of soft clay, ~4-6" organics on top (shelby sample

140

Left Bank

Photo:52 3 to 6" subrounded gravel rip-rap over 6-8" clay (bucket sample}

fan0)

Sketch any observed differences from design cross section shown below
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/4{2010
Staff: C.Ege, D. Siebath
{ncation 1D WC2010-10
Proposed Actual
UTM Coordinates: 413,244.6 mE 413,3250 mE {nstall and Label T-post
4,575411.0mN 4,575,305.0 mN

include water/snow depth and ice thickness, probe liner thickness {describe location and

Canal Bescription:
resistance) Describe type and (ocatlon of samples; describe vegetation (any indication of seepage)

Right Bank
Ice ~3" thick, na gravel, very soft, organic smellin upper 3', grass on slope, rio apparent slumping

Photo: 53

epatbucket sample)

Center/Bottom

ce ~12" thick, some water, very soft to 24-30" below water (shelby sample)

Photo: 54

Left Bank

Photo: SS

Upper 3' exposed grass, no apparent slumping, no seeps (did not collect sample)

<TI0

Sketch any chserved differencesfrom design cross saction shown below
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2010 Willard Canal Assessment

Project #: 00578-011

 pate: 24442010
Staff: C. Ege, . Siebach
Location ID WC2010-11
Proposed . Actual
Ut Coordinates: 413,187.4 mE 413,275.0 mE Install and Label T-post
4,576 480.6 MmN 4,576,184.0 mN

Canal Description:  include waterfsnow depth and ice thickness, probe liner thickness {describe location and
resistance) Describe type and location of samples; describe vegetation (any indication of seepage)

Right Bank

Photo: 56 6" of ice, gravel (subrounded to rounded) at least 12 " thick, unable to locate liner (bucket samiple)

Center/Bottom

Photo:57 ice up to 18" thick, soft for 2 below, could not keep sample in shelby tube

30

LeftBank

Photo:58 upper 2'3 feet of slope exposed grass, snow 3-6" thick, ice ~6” thick {no sample)

A

Sketch any ohserved differences from design cross section shown below
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2010 Willard Canal Assessment

Project #: 00578-011
Date: 2/4/2010
Staff: C. Ege, D. Siebach
{ocation 1D WC2010-12
Proposed Actual
UTM Caordinates: 412,513.6 mE 412,331.0 mE Install and Label T-post
4,577,275.5 mN 4,577,2280 mN

Canal Description:  include water/snow depth and ice thickness, probe liner thickness [describe location and
resistance} Describe type and location of samples; describe vegetation {any indication of seepage)

Right Bank

Photo:59 £xposed face (gravel and cobbles) gravel ~3" thick, soft for 1' helow (liner- bucket sample)

Center/Bottom

Photo: 60 ice 12-18" thick, water ~3' deep, liner ~2' thick {soft] shelby sample

LeftBank

Photo: 61 Cavered with snow and ice, soft {liner) is ~1' thick (liner - bucket sarple)

Sketch any ohserved differences from design cross section shown below
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Figure
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Project Number: 00578-011

Site Photos
Section 12

|

Figure
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Attachment B: Selected Original Reclamation Drawings
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Attachment C: Basis for Post-Project Seepage Loss Estimates

R-00-01

CANAL-LINING DEMONSTRATION PROJECT
2000 SUPPLEMENTAL REPORT

WeRRRTIERT OF ThE rgs

<.

f el o) January 2000

e AR :a;sfn:h"‘w‘ I
U.8. DEPARTMENT OF THE INTERIOR

Bureau of Reclamation

Pacific Northwest Region
Water Conservation Center

Technical Service Center
Civil Engineering Services
Materials Engineering Research Laboratory
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EXECUTIVE SUMMARY

The Deschutes Canal-Lining Demonstration Project is a cooperative effort among the Bureau of
Reclamation, several irrigation districts, and several geosynthetic lining manufacturers. The purpose of
the study is to develop low-cost canal-lining technologics to reduce seepage over severe rocky subgrade
conditions.

Over the first 7 years, Reclumation constructed 27 alternative canal-lining test sections using combinations
of geosynthetics, shoterete, roller compacted concrete (RCC), grout-filled matlresses. clastomeric
coatings, and sprayed-in-place foam. This report documents the construction of two additional test
sections in November 1999, and additional scepage studics performed in Decermber 1999,

The two new test sections include exposed d3-mil EPDM rubber, and exposed 30-mil EPDM rubber,
Construction costs ranged from $0.78 1o 80.87 per square foot. These construction costs are at the low
cud of all the test sections built te date.

The scepage studics were performed on the RCC-Shoterete test section in the North Unit Main Canal.
The seepage studies include both short-term full-scale ponding tests performed over a 1,400-k reach of
<canal. and long-term inflow-outflow measurements taken over a 25-mile reach of canal over a 3-year
period. The 3 years of inflow-outflow measurements inelude 1996 (unlined canal), 1998 (canal mvert
lined with RCC), and 1999 (canal invert lined with RCC, sideslopes lined with shotercte). The inflow-
outflow measurements show:

1. The unlined seepage rate for the North Unit Canal averages 1.1 [Vday which agrees well
with our carlier estimate of | f'day (Year 7 Report). The first 12 miles of canal has a

higher unlined seepage rate (1.5 day), with some isolated areas as high as 20 Wday.,

2. The effectiveness of RCC lining of the invert only is about 30 percent, which agrees well with
our carlier estimate of 40 percent effectiveness (Year 7 Report).

3. The fully-lined scepage rate is 0.38 ft/day, which agrees reasonably well with the 1999
ponding test vesult of 0.6 Nday.

4. I“hc cﬁwm'cncss of RCL Immz. of ihg mvcrt and 5hotmlc. lmmﬂyoi the bxdcslopu; is about 75}"

Al 29 of the fest sections will continue to be monitored for maintenance requirements, durability (life
expectancy). and effectiveness (seepage reduction) to caleulate Benefit-Cost ratios.
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Attachment D: Canal Lining Cost Estimate Basis

PHASE 1 UPPER WILLARD CANAL LINING AND WATER MARKETING PROJECT
CONSTRUCTION BID SCHEDULE SUMMARY
WEBER BASIN WATER CONSERVANCY DISTRICT
August 28, 2012

8D SCHEDULE

Alder Constiuction

Bowan Construction

Gurber Consteustion

Whitaker Construction

WW Clydu

i Sumnary

itam No.

Description

Quantity

Unit

Unit Prico Anount

Unit Price Amount

Unit Price Amount

Unlt Pico Ainaunt

Unlt Price

Amount

Average Bk Price

1

Nobik; d lizat pocary fauﬁes.
ang administrative items (notlo exceed 10% of
Totol Base Eid)

1

18

$ 0L 1S 303500

8500013 85,000

1270001 $ 127000

1600001 % 150,000

283018

283000

180,000

z

Construction Dewatering

1

18

$ 3BOLO0 | S 362,900

75000 8 76.000

110000 1 § 11000

00000 1% 100,600

8300085

63,000

Subgrade Preparation. Indudes construction
SUNVEYS, ion anc grad ng: sp 3 and
grading of excess matzdals vithin e Cwner's
righi-of-way: and gl other work necessary 1o
prepare native subgrade prior to instaliaton of
geolexile fabnc, drain rock basa fayer and
uncergrain system; dees net indude nddtiona
over excavation for foundation stattiizetion
materiol 05 directed by he Enginecr, ond
Instaliabon of underdrain system, both of which
are covered undor seperate bid items.

14,500

("1

198,300

12218 171.470

135,000

141,375

106.400 | 3

141,800

M4

Foaundation Stabilization (orly as direclad by
Engineer) Includes overexcavation and
N AP ’

o 1 ratenal

aress FequIes o proper subQrace preparation
due 1o wet and unstablo solis.

34

79,500

413 €6.600

461% £9,600

84,500

4218

Undercrain System anrd Drzin Rock Base Layer:
Includes installation of geotextile fadnc. drain
rock layer, instabaticn of underdeain piping.
valves, and menholes. complete.

L8

$ 8830001 S £83.000

2740001 % 574000

52100018 521,000

4950001 8

€0X0 S

500500

asdron

Concréete Canal Liner Inciudes all ranstoas and
access ramps, compiele as shown on plang

is

$ 1560600 ] & 1.660.000

1371000 (S 1,371,000

20410008 2055000

S

2750000 |5

162640019

1,625,400

1,888,480

Canal-Flow-Melasdncivdes & & At
th ) LOH etk

Lk iz

Caipent-claati NG -aoa-and
Gitp T #
Gl i duit-foundat

3
soctaland. Saapinabolagie
- £ PR -

S SLLN I 5

23000

5000 | &

500601 S

35003

32000

0000

Balance of Work, induding but nat imited fo
rrodifications {0 existing underdrain system,
canal safely cebles, miscellaneous constructon
survey. site grading and dean up, Yraffic sonvol,

b ‘eous ste.,

and work. and ak other
Work necessary to complete he project as
descrbed in the plans and specifications.

is

83500

34665018 36550

xR ol 83 32.000

45000 { 8 145,000

9300 1S

10

1©

LS

25000

25001 S 25,000

25.000

o

525,000

Vaeriels Tesling Senvices Allowance

25000

25.000

73
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WEBER BASIN WATER CONSERVANCY DISTRICT
PHASE 2 WILLARD DANAL LINING PROJECGT
ENBINEERING FEE ESTIMATE
roATED 1 1-B37-12
M Skousen | A Hansen |57 B Abet: R.Gatcia § L Vhllamg L i
Hourly Reto ] sssc0 1 seico | ‘ssroo ] steoc | scevo | s8ToC | seaco | - $1060C $120.00 $10100- |- $16600 ] §20000 | S1270C
1 Dasign Period Services
11 Uetion Progress Medtings k] 4 4 2 12 % 33058
-2 |Prebminay Hycraulic Analysis 0 4 4 [} i8 53,552
4-3  Junly Wentifoaton £ 2 § 3802
1-4  [Gectachrieat Investioation 4 4 8508
1.8 ificld Surveys 2 2 $254
3-8 . jCarel Liner Evaluation 8 8 16 32 $4,028
1.7 {enal Cosgn 26 20 9 20 4 20 148 $12.350
18 jPerminy 4 )] 5 $4756
19 [Cortract Documerts z iz 16 F) z 3 3 ] 132 $12.004
£10_[Cortractr Progumitcation 4 4 508
Sutrote 4 12 80 16 o 0 8 4 2 4 28 14 77 201 $37,689
2 {8ervices During Constxtion
2-1_foid Posiod Services 3 [ 12 St.408
2-2  {Pre-Constuction Moeting 4 4 9 900
2.3 JServicas Dusing Construciton 100 8 9 32 148 $15,672
24 fRuvord Dranings g < 12 5$1.068
Subteta [ [ 3 [ 112 ] 0 8 8 ) 8 o 4 180 $19.06%
TOTAL HOURS 4 12 a8 18 112 & 8 4 32 14 36 14 121 s $58.217
TOTAL LABOR $288 s768 $7,666 $1e08  $ratre $6.066 §7at $474 $38a2 Sttt 53815 $2500 $15,367 8717
BUDGET ASSUMBTIONS
1. WEBWED wl prowde CM 2nd cady inspactions dunng constructen, Assumed 8 haurs per
wetk formeetngs, submimat reviewy, and constuction administeation orera four month constghion period.
COMIAUNICATIORICOMPUTERMISC EXPENSES Pes by $703 $3.437 .
PRINTING AGRAPHICS 3500
AUTO MILEAGE Pos i 3535 $1.600
SURVEY 50
GEGTECHNICAL 35,600
TOTAL EXPENSES $32.437
TOTAL LABOR QOST 366,717
EXPENBES 12037
TOTAL COST $68,754
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