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EXECUTIVE SUMMARY

INTRODUCTION

The purpose of this project is to facilitate the implementation of recommendations in the Region
B Regional Water Plan (January 2006) (Region B Plan) with respect to meeting the irrigation
needs in the region by evaluating the Wichita County Water Improvement District No. 2
(WCWID No. 2 or District) conveyance system and developing a Water Conservation
Implementation Plan. The Region B Plan concluded that a shortage of irrigation water supply of
275 ac-ft per year may occur as early as 2010 increasingto 25,460 acre-feet per year by 2060.
The recommendation adopted in the Region B Plan is to develop 8,577 ac-ft per year through

water conservation achieved by enclosing laterals.in pipe by 2040.

GOALS AND REPORT STRUCTURE

The goals for this study as identified in the scope of work are listed below along with the chapter

of the report where each is addressed.

+ |dentify and Evaluate Candidate Laterals and Establish Criteria and Methods for the
Implementation Plan (Chapter 2).

e Prepare Maps of Selected Laterals (Chapter 3).

- Estimate/Potential Water Savings (Chapter 4) — by applying the procedures for estimating
water savings previously developed.

e Prepare Preliminary Opinions of Cost (Chapter 5) — develop preliminary opinions of cost for
design and construction of improvements.

« Document Other Relevant Factors (Chapter 6) — identification of factors that impact the
priority for implementation of projects.

< Identify Potential Sources of Funding for the Project to Pipe Laterals (Chapter 7) — evaluate
state and federal funding opportunities.

* Prepare Water Conservation Implementation Plan (Chapter 8) — develop a plan of action for
converting earthen laterals to pipelines, including consideration of project ranking, available
funding, and other factors.

IDENTIFICATION OF CANDIDATE LATERALS

The WCWID No. 2 facilities consist of over 40 laterals supplied by the South Side Canal, North
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Side Canal or Call Field Canal. The WCWID No. 2 identified, based on experience operating the
system, 10 priority laterals known to have higher water loss (Figure ES-1). These laterals were
the initial focus of the evaluation. The WCWID No. 2 staff identified the laterals in two groups
(Table ES-1), indicating that Group 1 (first 5 laterals) were estimated to have potentially greater
water loss than Group 2 (second 5 laterals). However, no water loss measurements had been
made by the District to confirm the relative magnitude of the losses. Field water measurement
studies were performed on 5 of the laterals (Group 1) by a team composed of staff from the
District, Red River Authority (RRA), and Alan Plummer Associates, Inc. (APAI).

Table ES-1
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Laterals with the Greatest Apparent Water Losses

Group 1—High Loss Laterals Group 2 — High Loss Laterals
Flow Measurements No Flow Measurements
SJ NB
SK PM
NF PO
PB RR
WJ RRG

Flow Measurement Technique

A direct inflow-outflow measurement technique was applied to assess losses within each
segment. This method includes flow measurement at the upstream and downstream ends of a
lateral segment with the losses in the segment being the difference between the two flow
measurements. This method was selected over indirect methods or other direct methods such
as ponding tests that may be more accurate but would have required significantly more
construction/setup effort and interruption of district operations. The flow measurement locations

are also identified on Figure ES-1.
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Table ES-2
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Flow Measurements

Flow Measurement Flow (cfs) Flow Measurement Flow (cfs)
Station Station

SJ-1 6.1 PB-1 5.5
SJ-2 6.3 PB-2 5.5
SJ-3 5.7 PB-3 4.8
SJ-4 2.3 PB-4 2.4
SJ-5 Spill—No meas. PB-5 1.8
SK-1 10.1 WJ-1 10.2
SK-2 10.2 WJ-2 12.0
SK-3 9.04 WJ-3 10.6
SK-4 8.6 WJ-4 9.75
SK-5 8.1 WJ-5 8.76
SK-6 8.3 WJ-6 8.44
NF-1 124 WJ-7 7.88
NF-2 7.3 WJ-8 7.34
NF-3 4.4 WJ-9 9.82
NF-4 4.3

NF-5 4.2

It is clear from reviewing the data in Table ES-2 that some lateral segments have significantly
greater loss than other segments. The challenge is in determining the factors that contribute to
these differences in seepage loss across the system. If the factors that contribute to seepage
loss can be evaluated and a relationship developed, then these same factors can be applied in

evaluating seepage losses in other laterals.

Methods for Assessment of Laterals

Many factors were evaluated to assess potential seepage loss within each lateral segment.

These included:

e Lateral cross section—shape relative to the original design cross section.

e Lateral condition—stability and condition of the bottom and side slopes.
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e Soil type—textural classification and permeability.
e Underlying geology—contributes to the permeability.

e Vegetation size and density—contributing to degradation of lateral side slopes and creates
highly porous zones.

Based on the data available for evaluation of the WCWID No. 2 and consideration of the
methods others have used for assessment of seepage loss from laterals, three factors were
identified as having the greatest effect on seepage loss—soil type and permeability, lateral
condition, and vegetation condition. Measurement and evaluation parameters were developed
for each of these factors. A soil factor ranging from 0.05.to 3.0 was related to each of the
different soil types based on subsoil permeability. A lateral vegetation factor (1 through 5) was
based on the size and density of vegetation along the laterals, and a lateral condition factor (0.5
through 1.5) was based on the condition of the bottom, side slopes, and embankment along the

lateral.

Correlation of Lateral Condition to Water Loss

The objective of performing a correlation between the lateral conditions and water loss is to
demonstrate a method that can be used to assess water loss in the five Group 2 laterals where
flow was not measured. Further, demonstration of this method for the Group 2 laterals can then

establish an approach.that the WCWID No. 2.can use to assess water loss in other laterals.

The soil, vegetation, and lateral. condition. factors were combined to develop a combined soil-
condition factor for each segment/subsegment of lateral. The water losses were distributed
according to this factor and correlated to develop a relationship between water loss and the soil-

condition factor. The resulting exponential relationship produced the equation:
Water Loss (cfs/1,000 ft) = 0.0898 x 0162 * (Sel-Condition Facton

This equation was applied to estimate soil loss in the 5 laterals where flow measurements were

not taken.
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PREPARE GIS MAPS OF SELECTED LATERALS

GIS maps were developed for the entire WCWID No. 2 system. Initial maps were developed
from base maps provided by the RRA. These maps were updated based on aerial photography
obtained from the U. S. Department of Agriculture (USDA) Farm Service Agency (FSA). Laterals
alignments were adjusted to coincide with the alignments shown on the aerial photos and
WCWID No. 2 staff assisted in identifying changes in the designation of the lateral materials to
reflect current conditions. The District staff also assisted the team by performing the evaluation
of the lateral segments and classifying the vegetation and lateral condition for all 10 priority

laterals. In addition, the GIS was updated to provide for capture of the following information:

e Lateral Data.

Flow Measurements.
Lateral Material.
Irrigated acreages.
Saoils.

Turnout locations.

Vegetation Condition.

O O O o o o o

Lateral Condition.

e Turnout Data
o lIrrigated acreage served by the turnout.
0 Type of turnout.
o Size of turnout.

e Parcel boundary and Texas Land Survey Abstract names.

ESTIMATE OF POTENTIAL' WATER SAVINGS

The water loss equation was applied along with the information collected in the map
development effort to estimate water loss by subsegment for the five laterals in Group 2: NB,
PM, PO, RR, and RRG. This was combined with the assessment of water loss by subsegment
for the five laterals in Goup 1 and evaluated for total water loss by segment and unit water loss
(cfs/1,000 ft) for the entire irrigation season. The “high-water-loss segments” were considered

as being segments with total season losses greater than 100 ac-ft per 1,000 feet of lateral or
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300 ac-ft per lateral segment.

The segments and laterals classified as high-water-loss are

shown in Table ES-3. It should be noted that lateral PM that was initially included in the group of

ten priority laterals, but was not identified has having high-water-loss. The total water savings

that could be achieved by converting all of these segments to pipelines is estimated at

9,245 ac-ft per year.

Table ES-3
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

High Water Loss Segments

Season Loss Season
per 1,000 ft | Water Loss
Lateral name Segment Length | (ac-ft/1,000 ft) (ac-ftlyr)
NF 0 - 1,550 1,550 242 374
NF 1550 - 2,050 500 171 85
NF 2,050 -.4,350 2,300 451 1,037
NF 4,350 - 5,950 1,600 201 322
NF 7,150 - 8,700 1,550 302 467
PB 14,175 - 15,450 | 1,275 302 385
SJ 8,650 - 9,375 725 288 209
SJ 9,375 - 12,175 | 2,800 288 807
SK 4,800 - 7,850 3,050 113 344
WJ 2,825 - 3,825 1,000 279 279
WJ 6,075 - 7,675 1,600 153 245
RR 12,950 - 15,000 | 2,050 252 516
PO 0 - 530 530 532 282
PO 530 - 5,940 5,410 196 1,062
PO 5940 - 8,860 2,920 126 367
PO 10,310 - 16,880 | 6,570 56 371
RRG 0 - 5,000 5,000 72 362
RRG 7,385 - 15,295 | 7,910 75 593
RRG 15,295 - 17,415 | 2,120 126 266
NB 0 - 9,200 9,200 70 644
NB 17,750 - 18,900 | 1,150 196 226
Total 60,810 9,245
WCWID2_Rpt_03.doc ES-7
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PRELIMINARY OPINION OF COST

Cost estimates were developed for conversion of each of the lateral segments included in Table
ES-3 to underground pipe systems. Costs were developed based on conversion of all high-
water-loss segments of the lateral to pipeline in a single project. This avoids piece-meal
construction across the District, which could significantly increase project costs. Table ES-4
provides the summary of the capital and annualized costs for each of the lateral segments
included in the evaluation, and the cost savings per acre-foot of water saved as a result of the

proposed conversion.

Table ES-4
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Summary of Lateral Conversion Cost

viemeer | Sl | Lenoth supplye | | Capcont | Cocis | Ut cos
Inches : (%)

27-24 SJ 3,525 1,016 337.5 29,722 29.25
30 SK 3,050 344 356.8 31,428 91.36
30-15 NB 10,350 870 1,145.2 100,858 115.93
36-30 NF 7,500 2,286 979.3 86,248 37.73
27 PB 1,275 385 132.6 11,679 30.33
24-18 PO 15,430 2,082 1,299.0 114,410 54.95
18 RR 2,050 516 146.6 12,781 25.02
24 RRG 15,030 1,222 1,406.8 123,899 101.39
24-30 WJ 2,600 524 280.8 24,731 47.20
Total 58,690 9,245 6,084.6 535,756 57.95

OTHER RELEVANT FACTORS CONSIDERED

Two factors were identified in addition to the unit cost of conserved water that may be worthy of
consideration in prioritizing the laterals to convert to pipelines. These factors included the
degree of urbanization and the frequency of use per lateral. The urbanization factor was

evaluated as reducing the priority for conversion if the area served is being urbanized or
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converted to rural subdivisions. Conversely, if the area served is not converting to urban land
use but the lateral flows through an urbanized area, then this was viewed as increasing the
priority for conversion by reducing risk. The frequency of use factor was evaluated by the
District as positively impacting operations and affecting water savings. The District provided a

frequency of use ranking for the nine high-water-loss laterals.

POTENTIAL SOURCES OF FUNDING

Three funding sources were evaluated to identify options<that may be used to fund the
$6,000,000 of proposed improvements to convert high-loss-lateral segments to pipelines. These

sources included:

e WCWID No. 2 and other local funds.
e State Funding Programs.

e Federal Funding Programs.

WCWID No. 2 Funds

WCWID No. 2 derives about $250,000 per year of total operating revenue from the District tax.
Other district revenues are set by long term contracts and are not a viable source for increasing
additional revenue. Tax increases of 3 percent each of the last two years have resulted in the
district having about $20,000 to $30,000 per year available in excess of other required
expenditures for use in implementing improvements. The District has installed about 2,000 feet
of pipe with these funds, using District forces. Each 3 percent increase in the tax rate increases
District revenue by about $6,000. Conversion of approximately 11 miles of lateral to pipeline
would reduce maintenance costs saving the District about $19,000 per year. Therefore, total
funds available for improvements are estimated to be from $39,000 to $49,000 per year without

further tax increases.

State Funding Programs

The most viable options for state funding include the Texas Environmental Infrastructure
Program (TEIP) which is a 75 percent grant with a local matching share of 25 percent. This
program is funded with Federal appropriations through the Water Resources Development Act

(WRDA). It is targeted for construction projects rather than for planning projects.
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In addition there are two programs that may be available to assist the District in funding the local
share of the costs for improvements: the Agricultural Water Conservation Loan Program
(AWCLP) and the Water Infrastructure Fund (WIF). Both of these programs have subsidized
loan rates that are at least 2 percent below the Texas Water Development Board’s (TWDB’s)
standard loan rate, which is less than market loan rates. Current loan rates for these programs
are 1.66 percent for the AWCLP and 2.15 percent for the WIF.

Federal Funding Programs

Several Federal funding programs are available, but none of these programs were specifically
identified as having funds available to implement construction projects for the type proposed in
this study. There are currently actions underway by Congress that may.result in funds becoming

available, and these actions need to be monitored over the next several months.

WATER CONSERVATION IMPLEMENTATION PLAN

Prioritization of Laterals for Replacement

The laterals were prioritized for replacement based a matrix of factors that include the unit cost
for conserved water, the urbanization factor, and the frequency of use factor. Table ES-5
provides the priority of ranking and further divides the project into three priority groups based on
ranking and total cost. A subtotal project cost target in the range of about $2 million was used as
the basis for dividing the priority groups shown in the table. The actual costs for each group of
projects are expected to range from about $1.7 million to about $2.5 million. The laterals

identified for each priority group are shown on Figure ES-2

Implementation Options for Lateral Replacements

The preferred option is implementation of the entire effort as a single project. This would yield
the full 9,245 ac-ft per year of conservation. However, the cost may be greater than the District
can support with local cooperation. Therefore, an alternative approach that treats funding each
of the Priority Groups (A through C), separately in a phased project, may be a viable approach.
Both project options are developed on the basis of obtaining grant funds for 75 percent of the

project costs and loan funds to assist the District with local 25 percent match.
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Table ES-5
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Priority Groups for Lateral Replacement

Lateral Ranking Supply Capital Cost Annual Cost Unit Cost
(ac-ft/yr) (Thousands $) (%) ($/ac-ft)
Priority Group A
PB 1 385 132.6 11,679 30.33
RR 2 516 146.6 12,781 25.02
WJ 3 524 280.8 24,731 47.20
SJ 4 1,016 3375 29,722 29.25
NF 5 2,286 9793 86,248 37.73
Subtotal 4,727 1876.8 165,161 36.19
Priority Group B
PO 6 2,082 1,299.0 114,410 54.95
NB 7 870 1,145.2 100,858 115.93
Subtotal 2,952 2,444.2 215,268 65.76
Priority Group C
RRG 8 1,222 1,406.8 123,899 101.39
SK 8 344 356.8 31,428 91.36
Subtotal 1,566 1,763.6 155,327 99.19
Total 9,245 6,084.6 535,756 57.95
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Full Project Option

The cost to implement the full project is estimated at $6,084,600. A 75 percent grant would
cover just over $4.5 million of this cost as presented in Table ES-6. A loan would cover the
remaining $1.5 million. Depending upon the loan program used for the local share of the costs,
and interest rate (WIF is currently 2.15% and AWCEF is 1.66%), the loan payments could range
from $90,000 to $95,000 per year. This exceeds the District’'s current annual resources of
$39,000 to $49,000 that would be available for improvements with implementation of the full
project. The District would need to increase its tax rate by.-about 20 percent to develop an

additional $41,000 in revenue, if this were the sole source of funding.

Phased Project Option

An alternative to implementing the entire project at one time is to phase the project in three
steps corresponding to the three priority groups identified above. This approach would require
three separate funding and construction efforts staged at 10-year intervals. The cost of each
phase is based on 75 percent grant funding (Table ES-6) and 25 percent local match through
use of a loan program. The loan payments range from about $26,000 per year to $38,000 per
year for each phase, depending upon the phase and loan program available. Annual payments
would increase after the first 10-year interval and continue as shown at the bottom of
Table ES-6 for two decades (2020-2039: $60,000 to $70,000 per year) and would then
decrease for the last decade (2040-2049: $26,000 to $27,500), assuming all three phases are

implemented.

WCWID2_Rpt_03.doc ES-13 11/7/2008



Table ES-6
WCWID No. 2 Irrigation Project, Water Conservation Implementation Plan

Project Financing Options

PROJECT OPTIONS Payment Period
Full Project Option (loan in 2009, payment begins 2010) 2010-2019 | 2020-2029 | 2030-2039 | 2040-2049
Full Project Cost $6,084,600
Grant (75%) $4,563,450
Local Share (25%) $1,521,150
Annual Loan Payment (WIF option at 2.15%) $94,381 $94,381 $94,381
Annual Loan Payment (AWCF option at 1.66%) $90,004 $90,004 $90,004
Staged Project Option (by Priority Groups A-C)
Priority Group A (loan in 2009, payment begins 2010)
Short Term Project $1,876,800
Grant (75%) $1,407,600
Local Share (25%) $469,200
Annual Loan Payment (WIF option at 2.15%) $29,112 $29,112 $29,112
Annual Loan Payment (AWCF option at 1.66%) $27,762 $27,762 $27,762
Priority Group B (loan in 2019, payment begins 2020)
Short Term Project $2,444,200
Grant (75%) $1,833,150
Local Share (25%) $611,050
Annual Loan Payment (WIF option at 2.15%) $37,913 $37,913 $37,913
Annual Loan Payment (AWCF option at 1.66%) $36,155 $36,155 $36,155
Priority Group C (loan in 2029, payment begins 2030)
Short Term Project $1,763,600
Grant (75%) $1,322,700
Local Share (25%) $440,900
Annual Loan Payment (WIF option at 2.15%) $27,356 $27,356 $27,356
Annual Loan Payment (AWCF option at 1.66%) $26,087 $26,087 $26,087
Total Annual Payments for 3 phase effort
WIF Loan $29,112 $67,025 $65,269 $27,356
AWCF Loan $27,762 | $63,917 |  $62,242 |  $26,087
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CHAPTER 1
INTRODUCTION

1.1 PURPOSE OF THE PROJECT

The purpose of this project is to facilitate the implementation of recommendations in the Region
B Regional Water Plan (January 2006) (Region B Plan) with respect to meeting the irrigation
needs in the region by evaluating the Wichita County Water Improvement District No. 2
(WCWID No. 2 or District) conveyance system and developing a Water Conservation

Implementation Plan.

Senate Bill 1 of the 75th Texas legislature was passed in 1997 to establish the process for
development of a state water plan with the Texas Water Development Board (TWDB) serving as
the lead agency for funding and administration of the planning process. To accomplish this
task, the state was divided into 16 water planning regions. The Region B Water Planning Group
developed and adopted the first Region B, Regional Water Plan (January 2001) and updated
that plan in January, 2006.

In June of 2006, the TWDB proposed a maodification of the planning process that would split the
funding for the 2006-2011 planning cycle into two phases to correspond with biennial legislative
funding and modify.the focus of the planning studies. Based on stakeholder feedback the TWDB
determined that the 2006-2011 studies should primarily focus on special studies that: “advance
water management. strategies toward implementation, update information due to changed
conditions, address problems realized in the previous planning cycle, make refinements for

small communities and rural county populations, or provide interregional coordination.”

In response to this change in focus and to address some of the key issues identified in the 2006
Region B Plan, Region B proposed the WCWID No. 2 Irrigation Project, Water Conservation
Implementation Plan. The Region B Plan concluded that a shortage of irrigation water supply of
275 ac-ft per year may occur as early as 2010 within Archer County (9 ac-ft per year), Clay
County (7 ac-ft per year), and Wichita County (259 ac-ft per year). By year 2060, the shortage
was estimated to increase to 25,460 acre-feet per year within Archer County (1,370 ac-ft per
year), Clay County (513 ac-ft per year), and Wichita County (23,577 ac-ft per year). The Wichita
County Water Improvement District No. 2 (WCWID No. 2) is a major provider of irrigation water

in Wichita and Archer Counties in addition to supplying municipal and industrial water from the
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Lake Kemp-Lake Diversion system. Due to reservoir sedimentation the volume available for
irrigation is expected to decline from the 100,650 ac-ft per year available in 2000 to 39,250 ac-ft
per year in 2060. The Region B Plan identified potential improvements to the WCWID No. 2
conveyance system to reduce water losses from the laterals as a key management strategy,
saving as much as 15,000 acre-feet per year by converting 100 miles of earthen laterals to
pipelines. The recommendation adopted in the Region B Plan is to develop 8,577 ac-ft per year

through water conservation achieved by enclosing laterals in pipe by 2040.

1.2 GOALS AND REPORT STRUCTURE

The goals of this project as identified in the scope of services proposed to the TWDB include the
primary and secondary elements listed below, with the report chapters identified for each

component.

e |dentify and Evaluate Candidate Laterals and Establish. Criteria and Methods for the
Implementation Plan (Chapter 2).

o Identify the conveyance system laterals that have the greatest potential for water
savings, increasing the agricultural water supply by 8,577 ac-ft per year.

o Perform evaluations of the identified laterals.
o Develop procedures for estimating potential water savings.
e Prepare Maps of Selected Laterals (Chapter 3).
o Develop geographic information system (GIS) maps of the conveyance system laterals.
o Identify data relevant to the evaluation and management of the laterals.
0 Collectand incorporate data in the data management portion of the GIS.
0 Review maps with the District.

« Estimate Potential Water Savings (Chapter 4) — by applying the procedures for estimating
water savings previously developed.

e Prepare Preliminary Opinions of Cost (Chapter 5) — develop preliminary opinions of cost for
design and construction of improvements.

« Document Other Relevant Factors (Chapter 6) — identification of factors that impact the
priority for implementation of projects.

< |dentify Potential Sources of Funding for the Project to Pipe Laterals (Chapter 7) — evaluate
state and federal funding opportunities.

e Prepare Water Conservation Implementation Plan (Chapter 8) — develop a plan of action for
converting earthen laterals to pipelines, including consideration of project ranking, available
funding, and other factors.
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1.3 CANAL SYSTEM OVERVIEW

The WCWID No.2 system is composed of impoundments and irrigation canals known locally as
the Wichita Valley Irrigation Project. Mr. J. A. Kemp, an area landowner and rancher, originally
conceived a system of impoundments and canals to supply water for irrigation in this area in the
latter part of the 19" century. However, construction of the lakes, canals, and laterals
associated with the canal system did not begin until 1922. The system, as originally designed,
was completed in 1925. This irrigation system serves a significant portion of the farming
community in the Wichita River basin west of the City of Wichita Falls (City) and in northern
Archer County. The WCWID No. 2 jointly owns the lakes with the City, but solely owns the

irrigation canals and laterals. The system is operated and ‘maintained by the District.

Figure 1-1 depicts the general location of the canal system within'Region B. Shown are the two
reservoirs (Kemp and Diversion) and the three main canals (South Side, North Side, and Call
Field) that comprise the primary components of the system. Water is stored in Lake Kemp and
released as needed to Lake Diversion:s The WCWID No. 2 operates the canal system on an “on
demand” basis. However, irrigation water is only released to downstream users after an
adequate quantity of water has.been requested to justify the use of the main canal system.
Release of water at Lake_ Diversion is monitored at the upper end of the South Side Canal by
the U. S. Geological Survey (USGS) gauge number 07312110 near Dundee.

The quantity of'water released through laterals, sublaterals, and farm turnouts (gates regulating
flow to farms) for irrigation is not metered. As a result, a water balance for the system that
accounts for the water released from Lake Diversion relative to the total water delivered to
agricultural, municipal, and industrial uses cannot be developed to assess the losses to

evaporation, seepage, and spills for the entire system or individual elements of the system.

A significant quantity of water (sometimes called “push water”) is needed to effectively transport
irrigation water to the users near the end of the laterals. Ideally, the water needed by the last
irrigator on the end of a lateral would balance the flow in the system, like spending the last
penny in a bank account, and there would be no remaining balance or spillage from the lateral.
However, with the available system operation and flow controls, some excess push water is
always required to satisfy the end-of-lateral demands, and this results in water that drains
(directly or indirectly) to the Wichita River. These end-of-lateral spills are often called

“management losses” because it is difficult, if not impossible, to manage an open canal/lateral
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system so that no water is spilled.

Diversion of water for irrigation is seasonal. Diversions generally begin each year in April and
end in October depending upon weather conditions a total of about 200 days out of the year.
During the irrigation season, total diversions range from 170 to 190 cfs with flow varying

substantially from day to day, depending on irrigation demand.

Diversion gates at the dam are closed between the end of one irrigation season and the
beginning of the next. Minor leakage through the gates produces minimal flow in the South Side
Canal during the winter season. The gates at the end of the South Side Canal hold most of this
water in the South Side Canal during the winter season. Water levels in the South Side Canal

generally drop below the level of the lateral gates or outlets during this period of the year.

1.4 STUDY PERFORMANCE

The study team is headed by Biggs and Mathews, Inc. (BMI), of Wichita Falls and includes
support from Alan Plummer Associates, Inc. (APAI), Freese & Nichols, Inc. (FNI), the Red River
Authority (RRA), and WCWID_No. 2. The field work. for this study was a joint effort of the
WCWID No. 2, Red River Authority (RRA), and Alan Plummer Associates, Inc. (APAI).
Management and staff of the WCWID No. 2, RRA, APAI, and BMI collaborated in the
development of the water conservation implementation plan and development of the supporting
materials. FNI-provided leadership in developing the GIS maps and acquiring information from
the WCWID No. 2 to catalog the condition of the laterals and support the analytical work.
WCWID No.2 provided significant support in identifying laterals of interest, reviewing maps,

assessing the current condition of the laterals, and reviewing proposed pipe replacements.
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CHAPTER 2
IDENTIFICATION AND EVALUATION OF CANDIDATE LATERALS AND
ESTABLISHMENT OF CRITERIA AND METHODS
FOR THE IMPLEMENTATION PLAN

2.1 IDENTIFICATION OF CANDIDATE LATERALS
The WCWID No. 2 facilities consist of over 40 laterals supplied by the South Side Canal, North

Side Canal or Call Field Canal as shown in Figure 2-1. The.scope of this project does not
provide for a detailed evaluation of every lateral in the system. Therefore, it is necessary to
identify the laterals that might initially provide the greatest opportunity for water conservation
savings. A listing of all of the laterals and current type of construction (earthen, concrete lined or

underground pipeline) is provided below in Table2-1.

Through discussions with the management of WCWID No. 2 it became apparent that through
the routine operations, the District staff had identified canals that may have the most significant
losses, and thereby, present the greatest opportunity for water conservation. The study team
asked the District staff to select the 10 laterals that might present the greatest opportunity for
water conservation. Figure 2-2 identifies the 10 laterals that were initially identified by the
District as high-water-loss laterals. All high-water-loss laterals were identified as being served
by the South Side-and North Side Canals with-none served by the Call Field Canal.

The WCWID No. 2 staff identified the laterals in two groups (Table 2-2), indicating that Group 1
(first 5 laterals) were estimated to have potentially greater water loss than Group 2 (second 5
laterals). However, no water loss measurements had been made by the District to confirm the

relative magnitude of the losses.

2.1.1 Measurement of Water Losses from Laterals

Water seepage losses from canal and lateral systems are usually evaluated using either direct
or indirect methods. The indirect methods include water balance calculations for canal or lateral
segments and application of known soil and/or geologic characteristics of the lateral materials to

estimate seepage rates.
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Table 2-1
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Laterals and Current Type of Construction

Lateral Type of Construction Lateral Type of Construction
South Side Canal
SA Earthen—partially lined SJ Earthen
SB Earthen—fully lined SK Earthen—partially lined
SD Earthen SL Earthen with some pipe and
SE Earthen with pipe end section some lined sections
SF Earthen SQ Earthen with pipe end section
Sl Earthen SS Earthen
North Side Canal
NB Earthen PO Earthen with-.some pipe and
NE Earthen some lined sections
NG Earthen RR Earthen with 3 pipe sections
NK Earthen RRG Earthen
NL Mostly-pipe Wi Earthen
PA Earthen WJ Earthen with 2 pipe sections
PB Earthen‘with pipe end section WM Earthen
PG Earthen WO Earthen
PH Earthen WP Mostly pipe
PK Pipe WS Earthen
PM Earthen with 2 pipe sections
Call Field Canal
SW Earthen CF Earthen
SZ Earthen CG Earthen
CA Earthen CH Earthen with 2 pipe sections
CB Earthen Cl Earthen
CDD Earthen Call Field Earthen/ with a section in pipe
CE Earthen end section
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Table 2-2
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Laterals with the Greatest Apparent Water Losses

Group 1—High Loss Laterals Group 2 — High Loss Laterals
Flow Measurements No Flow Measurements
SJ NB
SK PM
NF PO
PB RR
WJ RRG

It has already been mentioned that all flows within the:laterals and water deliveries are
unmeasured so the water balance approach for estimating seepage loss cannot be used.
Estimates based on the soil properties can be applied, but these methods generally require
collection of significant data regarding lateral cross section, water depth, and other
characteristics to develop accurate estimates. A study was performed in 1978 by Alf A. Lewis in
preparing an application for a U.S. Bureau of Reclamation (USBR) Small Projects Loan (Small
Projects Act of 1956, Public Law 1984 of the Eighty-fourth Congress). Mr. Lewis applied an
indirect method in estimating losses for laterals by applying three different leakage rates (high
leakage laterals - 0.67 cubic feet per square foot per day, average laterals - 0.33 cubic feet per
square foot per day, and lined laterals - 0.25 cubic feet per square foot per day). This approach
is satisfactory if the entire system is to be rehabilitated to a uniform standard, but the current
project anticipates that pipe. replacements for laterals will be prioritized, so it is essential to

evaluate each lateral segment based on its unique seepage and loss characteristics.

Three methods for direct measurement of seepage loss from laterals are commonly applied:

e Ponding Tests
e Seepage Meter

* |nflow-outflow Measurement

Ponding tests are the most accurate means of measuring seepage loss in that a specific

segment of lateral is blocked on both ends, multiple cross sections are collected to define the
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volume of the segment, an elevation or water level measurement device is installed, and the
segment is filled with water. The water level is then monitored over a 24-hour period. The
measured water loss is used to develop estimates of seepage loss over time for the various
operating levels of the lateral. This system requires installation of temporary blockages, which
are usually plastic-lined earthen embankments placed in the lateral that require removal
following completion of the test. In addition, all losses through gates, valves, or turnouts must
be monitored and accounted. Therefore, it is clear that a single ponding test can be a fairly

significant undertaking. This method was not selected for use in this study.

A seepage meter is a device that monitors flow rates through soil from a water source, similar to
an infiltrometer, but it functions in reverse by capturingthe seepage into a flexible bag located at
the same level as the water surface in the lateral. This device must be installed in the soll
adjacent to the lateral. Therefore, multiple devices are required to assess the seepage rate at
multiple locations. The accuracy of this technique can be affected by the soil disturbance in the
vicinity of the meter during the installation. Often, some period of time is allowed for the soils to
settle and the seepage in the vicinity of the meter to stabilize prior to acquiring accurate

measurements. This method was not selected for use in this study.

The inflow-outflow measurement technigue is a simple method to apply, but accuracy can be
affected by many factors. In this-method a meter such as a USGS standard Pygmy meter, Ott
velocity meter, .or acoustic. flow meter is employed to monitor velocity and measure the cross
section of the lateral to develop flow rate through the section. To accurately apply this
technique the flow through the lateral needs to be stable, such that there is no change in flow
over the period of measurement. The lateral soils need to be stabilized in terms of seepage, so
that the seepage rate is not expected to vary during the flow measurement period and
evaporation rate can be estimated. The basic water balance equation applied to this approach

is:

Qn-Qour=Ls+Le+ Lo

Where:

Qin = Measured inflow rate at the upstream end of the lateral segment (cfs)

Qout = Measured outflow rate at the downstream end of the segment (cfs)
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Ls = Seepage Loss (cfs)
Le = Evaporative Loss (cfs) — may be negligible during the flow measurement period

Lo = Other losses (cfs) — includes leakage at turnouts or gates connecting

sublaterals.

Spills or losses from the lateral segment are either eliminated or monitored to assess this
outflow volume from the segment. This is the method that was chosen for water loss

measurement in the WCWID No. 2 system, utilizing an acoustic flow meter.

2.1.2 Water Loss Measurements for Selected Laterals

The Group 1 laterals were selected for water loss' measurement to assess seepage and spills
applying the inflow-outflow measurement technigue. The flow measurement locations across
the District are shown in Figure 2-3. The flow measurements were conducted on three visits to
the WCWID No. 2 system.

The first flow measurements were taken for laterals SJ.and SK on September 26, 2007, and for
lateral PB on September.27, 2007. Flow measurements were taken for the NF lateral on
October 18, 2007 and for lateral WJ on October 24, 2007. The results of the flow measurements
are summarized in Table 2-3. Staff.of the RRA and WCWID No. 2 assisted in obtaining the flow
measurements <utilizing a Marsh-McBirney Flo-Mate portable velocity meter and procedures
established by the TCEQ in the Surface Water Quality Monitoring (SWQM) Procedures Manual.
Flow was measured at each location by taking water depth measurements and instantaneous
flow velocities at regular intervals across the lateral. The flow for each interval is the product of
the interval width, the water depth, and the instantaneous velocity measured at the appropriate
depth. The total flow at the location is the sum of the individual interval flows. In other locations
where the flow was controlled through a conduit, such as a culvert, the flow was taken at the

midpoint of the submerged culvert.

It is clear from reviewing the flow measurement data that some lateral segments have
significantly greater loss than other segments. The challenge is in determining the factors that
contribute to these differences in seepage loss across the system. If the factors that contribute
to seepage loss can be evaluated and a relationship developed, then these same factors can be

applied in evaluating seepage losses in other laterals.
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Table 2-3
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Flow Measurements and Location

Flow Measurement Coordinates Flow (cfs)
Station Latitude Longitude
deg | min | sec deg | min | sec
SJ-1 33 | 50 | 8.99 N 98 | 28 | 5743 | W 6.1
SJ-2 33 | 50 [ 32.00| N 98 | 28 | 2786 | W 6.3
SJ-3 33 | 51 | 2280 | N 98 | 27 4654 | W 5.7
SJ-4 33 | 51 | 5270 | N 98 | 27 3228 | W 2.3
SJ-5 33 | 52 | 2.78 N 98 | 26 |44.97 | W Spill—No meas.
SK-1 33 | 50 | 3.49 N 98 | 26 |31.77| W 10.1
SK-2 33 | 50 |36.58| N 98 | 26 |24.79 | W 10.2
SK-3 33 | 511|174 | N 98 | 25 23.05| W 9.04
SK-4 33 | 51 {1987 | N 98 | 25 | 5.04 w 8.6
SK-5 33 | 51 |38.16 | N 98 | 44 3892 | W 8.1
SK-6 33 | 51 |50.12 | N 98 | 44 |56.38| W 8.3
NF-1 33 | .52.| 2.05 N 98 | 44 |3495| W 12.4
NF-2 33| 52 |34.21| N 98 | 44 2291 | W 7.3
NF-3 33 | 53 | 3.25 N 98 | 44 | 1392 | W 4.4
NF-4 33 | 53 | 2483 | N 98 | 49 | 7.60 w 4.3
NF-5 33 | 63 | 4143 | N 98 | 48 | 4698 | W 4.2
PB-1 33 | .54 |49.80 | N 98 | 48 | 2948 | W 55
PB-2 33 | 54 | 5251 | N 98 | 48 |30.60| W 55
PB-3 33 |54 | 3154 | N 98 | 48 |29.12| W 4.8
PB-4 33 | 54 | 27.23 | N 98 | 48 |11.08| W 2.4
PB-5 33 [ 54 |44.00| N 98 | 49 |48.83| W 1.8
WJ-1 33 | 56 | 1430 | N 98 | 49 |5735| W 10.2
WJ-2 33 | 56 |11.60| N 98 | 49 |3853| W 12.0
WJ-3 33 | 56 | 3.65 N 98 | 49 | 2661 | W 10.6
WJ-4 33 | 55 |53.68| N 98 | 49 |15.01| W 9.75
WJ-5 33 | 56 | 854 | N 98 | 42 |36.61| W 8.76
WJ-6 33 | 56 | 1760 | N 98 | 41 | 5248 | W 8.44
WJ-7 33 | 57 | 5.29 N 98 | 40 |49.48 | W 7.88
WJ-8 33 | 57 {3930 | N 98 | 39 |46.06| W 7.34
WJ-9 33 | 58 | 9.82 N 98 | 39 (1439 | W 9.82
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2.2 METHODS FOR ASSESSMENT OF LATERALS

There are many factors that may contribute to the amount of seepage that occurs. Some of

these could include:

e Lateral cross section—shape relative to the original design cross section.
e Lateral condition—stability and condition of the bottom and side slopes.

* Soil type—textural classification and permeability.

e Underlying geology—contributes to the permeability.

* Vegetation size and density—contributing to degradation of lateral side slopes and creates
highly porous zones.

Assessment of these parameters has been applied’in other studies to evaluate lateral condition
and develop estimates for seepage loss. Studies that were considered as a reference for this

evaluation include:

- Efforts of the Lower Neches Valley Authority. (LNVA) to control vegetation on their irrigation
laterals and the resulting significant water savings as described in direct communication.

e Lower Colorado River Authority (LCRA) Irrigation District Canal Flow Modeling and Analysis,
Parsons, January 2006.

 Demonstration of the Rapid Assessment Tool: Analysis of Canal Conditions in Hidalgo
County Irrigation District No. 1, by the Irrigation Technology Resource Center, Texas
AgriLife, February 2003.

Although seepage loss measurements were not made in the LNVA study to evaluate the impact
of removing heavy vegetation from individual laterals, the District staff indicates that from 25

percent to 50 percent of the total irrigation water volume was saved.

Parsons assessed three levels of lateral vegetation density (low, medium, or high) in the work
on the LCRA system. They estimated water losses based on the evapotranspiration (ET) rates
for vegetation and the increased effective area that results from the vegetation on the lateral
banks. The ET rates were estimated at 2, 4, or 6 acre-feet per acre per year, corresponding to

the low, medium, or high vegetation density classification, respectively.

The staff of TexasAgriLife developed a Rapid Assessment Tool for assessment and analysis of
irrigation lateral conditions that included consideration of the general condition of the lateral,

density of vegetation, and presence of cracks in the lining. Together, these factors identified the
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need for rehabilitation rather than providing a basis for seepage loss estimates.

2.3 FACTORS SELECTED FOR LATERAL SEEPAGE EVALUATION

Based on the data available for evaluation of the WCWID No. 2 and consideration of the
methods others have used for assessment of seepage loss from laterals, the following factors

are identified as having the greatest potential impact on seepage loss:

* Soil type—textural classification and permeability in inches per hour.

« Lateral condition—shape and condition of the cross section indicating an increased potential
for leakage.

* Vegetation condition—size and density of vegetation that contributes to an increase in
effective width of the lateral.

These factors were evaluated for the ten laterals identified as having high water loss. This effort
is described in Chapter 3 as part of the development of the GIS maps for the laterals. Figure 2-4
provides an example of a segment of lateral showing the lateral classification for condition and

vegetation overlain on the soils map.

2.3.1 Soil Type

Soil type was selected as the base parameter for evaluation of seepage loss from the laterals
where flow measurements had been collected because this parameter establishes the rate of
water movement through the soils. The permeability rates ranged from less than 0.06 inches per
hour to as much as 6.0 inches per hour for the subsoils. The permeability rates for the subsoils
were selected for comparison because the laterals are either mostly excavated or significantly
constructed of fill material excavated from a depth greater than the thickness of the top soll

layer.

The permeability was not applied directly but established as a permeability rating parameter,
with each of the permeability ranges assigned a permeability rating factor as a means of relating
the magnitude of permeability between soils. The subsoil permeability could not be directly
correlated with measured water loss. The permeability rate of 0.6 to 2.0 inches per hour was
established as a permeability rating factor of 1.0. Permeability factors assigned to the other

permeability ranges are shown in Table 2-4.
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Table 2-4
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Permeability Factors

Permeability Range Permeability Factor
(inches/hour)
<0.06 0.05
0.06 - 0.2 0.1
0.2-0.6 0.3
0.6-2.0 1.0
2.0-6.0 3.0

2.3.2 Lateral Vegetation

Vegetation is considered to be the factor that can most greatly impact the permeability of the
lateral soils through creation of root pathways that function as large pores, effectively increasing
the potential for water movement. Heavy vegetation also conceals animal burrows and other
lateral defects that can contribute to significant increases in seepage or leaks. The heaviest
vegetation often consists of phreatophytes that extract water from the phreatic surface in the
soil, effectively increasing the dimensions of the saturated layer of soil. Several different
weighting factors for vegetation density were evaluated for correlation with measured losses,
but the selected weighting, as described later in this section, provided the strongest correlation
with seepage losses. Table 2-5 provides the lateral vegetation factors that were assigned to the

vegetation categories captured in the GIS.

Table 2-5
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Lateral Vegetation Factors

Lateral Vegetation Rating Factor
Low 1
Moderate 3
Heavy 5
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2.3.3 Lateral Condition

Lateral condition also affects the potential for seepage through the soils comprising the laterals,
but to a much lesser extent than does the vegetation. As with the vegetation factor, several
different weighting factors were evaluated for correlation with measured losses, but the selected
weighting, as described later in this section, provided the strongest correlation with seepage
losses. The lateral condition ratings recorded in the GIS were also assigned a factor as shown
in Table 2- 6.

Table 2-6
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Lateral Condition Factors

Lateral Condition Rating Factor
Good 0.5
Fair 1.0
Poor 15

2.3.4 Calculation of the Soil-Condition Factor

The three factors described above were used to calculate a soil-condition factor. The lateral
vegetation and lateral condition rating factors were first summed. Together, these factors were
then treated as a multiplier for the soil permeability factor. For example, a segment of lateral
having heavy vegetation (5.0 factor) and fair condition (1.0 factor) would have a total vegetation-
condition factor of 6.0. This would then be multiplied by the appropriate permeability factor such

as 0.05, resulting in a soil-condition factor of 0.3.

Similar soil-condition factors were evaluated for each segment of lateral, often dividing a lateral
into several subsegments between flow measurement points. The soil-condition factors were
then used in conjunction with the length of the subsegments to distribute the measured seepage
loss to the subsegments between the measurement points. The seepage losses for the lateral
subsegments for the five laterals included in the flow measurement effort are provided in
Table 2-7.
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2.4 CORRELATION OF LATERAL CONDITION TO WATER LOSS

The objective of performing a correlation between the lateral conditions and water loss is to
demonstrate a method that can be used to assess water loss in the five Group 2 laterals where
flow was not measured. Further, demonstration of this method for the Group 2 laterals can then
establish an approach that the WCWID No. 2 can use to assess water loss in other laterals.
This is a significant benefit to the District because collection of accurate flow measurements to
assess loss requires that flow be maintained at a constant rate in individual laterals and that no
turnouts be opened. Flows cannot be measured during normal operations when flow rates are
continuously changing in response to opening/closing of turnouts and adjustment of lateral
inflows. The operations to obtain accurate flow measurements result in use of water for the flow

measurement period that is not used for irrigation and produces system spills.

The measured seepage losses were distributed to the subsegments between measurement
points to calculate a seepage loss rate in cubic feet per<second (cfs) per 1,000 feet of lateral
length and assess total seasonal water loss for the subsegment (Table 2-7). As previously
mentioned, each of the individual parameters (soil permeability rating, vegetation condition
rating, and lateral condition rating) were correlated to water loss, and no significant correlation
could be established. In addition several combinations of factors and various weightings were
considered. The approach described in Section 2.3.4 to calculate a soil-condition factor

produced the strongest correlation with water loss.

The soil-condition factors were. correlated to the seepage loss rate in cfs per 1,000 feet of
lateral. The resulting exponential relationship is provided in Figure 2-5. It is important to note
that although the coefficient of determination (r-squared value) is low, the exponential
relationship was chosen rather than a linear relationship because it provides a visibly close fit to
the higher-density of data points in the lower soil condition range, and in the higher soil-
condition range it tends to provide a lower estimate of water loss. Water loss could be
overstated by applying a linear relationship, which has a lower coefficient of determination.
Therefore, the exponential relationship presents a conservative estimate for water loss in that it
tends to present a reasonable estimate without overstating loss, particularly in the lower range

of soil-condition ratings.
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CHAPTER 3
PREPARE GIS MAPS OF SELECTED LATERALS

3.1 INITIAL BASE MAPS

Initial base maps for the GIS mapping effort were obtained from the RRA based on previous
mapping work that the Authority had supported the WCWID No. 2 in developing. These maps
had not been updated for several years. Some of the laterals had undergone minor relocations
in segments and some sections had recently been converted to pipe. Beyond this basic
information on construction and location, the GIS maps didnot include additional data on the
vegetation and condition of the laterals, locations of turn‘outs, or other information pertinent to
the system. Therefore, several steps were needed to-develop the maps into a form that could be
used to help assess seepage loss and provide a‘structure for future data capture. These steps

included:

e Update the base map to verify alignment with property boundaries.
e Update existing construction material information.
e Add information to the database needed to estimate seepage loss.

* Add provisions for capture of additional information that may be useful to the WCWID No. 2
in managing the system to reduce water loss.

3.2 UPDATE OF MAPS BASED ON DISTRICT DATA AND AERIAL PHOTOGRAPHY

Recent aerial photography that had been rectified was obtained from the U.S. Department of
Agriculture’s (USDA) Farm Service Agency (FSA). These aerial photographs were imported into
ArcMap and used as a background image for the existing GIS maps of the district. The lateral
alignments were adjusted to visually coincide with the lateral alignments shown on the aerial
photos and property boundaries. An example map showing a lateral alignment on the new aerial
photo base map is provided in Figure 3-1. The lateral alignments were checked for all laterals in

addition to the 10 laterals of interest identified in Chapter 2.

3.3 GIS DATA FIELDS

One of the great benefits of a GIS is that significant amounts of additional data can be captured
that can be used for analysis or management of the system. In reviewing the system with the
WCWID No.2 several key data fields and/or map layers were identified to support evaluation of

the laterals or turnouts:
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CHAPTER 4
ESTIMATE OF POTENTIAL WATER SAVINGS

4.1 ESTIMATES OF WATER LOSS FOR LATERALS

The method developed in Chapter 2 to estimate water loss by subsegment was applied to the
five laterals in Group 2: NB, PM, PO, RR, and RRG. This required classification of each lateral
segment and assignment of condition scores. These scores were assigned as described in
Chapter 2 utilizing the GIS maps as the source of information. Following the scoring of the
lateral segments and subsegments, as appropriate, water loss was calculated for the Group 2
laterals utilizing the exponential equation presented in Figure 2-5. The summary of the scoring

and water loss estimates for the Group 2 laterals is presented in Table 4-1.

4.2 RANKING OF LATERAL SEGMENTS BY WATER LOSS

Water loss estimates have been developed for segments or subsegments of 10 laterals. The
loss by segment was either estimated by distributing the measured loss utilizing the soil
condition factor or calculated by applying the soil condition factor to the exponential equation.
The high-loss segments were considered as being segments with total season losses greater
than 100 ac-ft per 1,000 feet of lateral or 300 ac-ft per lateral segment. This resulted in the
following list of segments (Table 4-2) for consideration for replacement with pipe. Of this list,
“high-water-loss” .segments were identified for nine of the ten laterals studied. Lateral PM did
not contain any segments with water loss above 100 ac-ft per 1,000 feet or 300 ac-ft for an

entire lateral segment.

The segments included in Table 4-2 could be sorted and ranked by either loss per 1,000 feet of
lateral or loss per segment, but ranking would be premature until the cost and other factors can
be considered. The key conclusion from this table is that the total water savings that may result
from converting just over 11.5 miles of lateral is estimated to be about 9,245 ac-ft per year. This

is in excess of the project goal of increasing agricultural water supply by 8,577 ac-ft per year.
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CHAPTER 5
PRELIMINARY OPINION OF COST

Cost estimates were developed for conversion of each of the lateral segments included in Table
4-2 to underground pipe systems. Costs were developed for the each lateral based on
conversion of all high-water-loss segments of the lateral to pipeline in a single project. This
avoids piece-meal construction across the District, which could significantly increase project
costs. The cost estimates that follow were prepared in general compliance with TWDB
guidelines and capital costs based on the latest cost estimates for similar type work recently
completed within Region B. The cost estimates are based on use of plastic pipe and an
allowance in the unit cost is provided to cover the installation of turnout valves. Both capital
costs and annual costs are identified for each strategy in addition to the cost of water delivered

per acre-foot and cost of water delivered per 1,000 gallons.

Capital costs include all conveyance system construction (pipelines, vegetation clearing,
excavation, backfill, and regrading of the completed lateral) and all related capital improvement
expenditures with engineering, contingencies, financial and legal being calculated as 30% of
construction costs. The typical installation will either require that the lateral be completely filled
with the existing lateral embankment material, followed by excavation of the pipeline trench and
installation of the pipeline, or that the pipeline be installed in the bottom of the existing lateral,
followed by backfill and grading. The unit costs for the pipelines are sufficient to cover either

approach. The unit costs for installation plastic pipe are summarized in Table 5-1.

Operations and Maintenance costs only include the annual required maintenance expenditures.
These costs were calculated as 1.0 percent of the annual debt service rather than 1 percent of
the capital costs. This is based on the District's maintenance cost history for pipelines that have
replaced laterals. Maintenance costs are reduced significantly because these pipelines operate
as gravity flow lines at low pressure and with relatively low velocities compared to most

pressurized pipe systems.

All debt service was calculated over 20 years at a six percent (6%) interest rate.
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Table 5-1
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Unit Costs for Pipelines

Pipeline Diameter Unit Cost
(inches) ($/foot)
15 46
18 55
24 72
27 80
30 90
36 108

The following pages provide the cost estimates for replacement of the high-water-loss segments
of each lateral. A summary of the capital costs, annualized costs, and unit costs (dollars per

ac-ft) for each lateral are provided in Table 5-2 on page 5-12.
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Irrigation Lateral NF Improvements

Assumption: Enclose Lateral in 36” and 30" Pipe
Recovered Water Loss: 2,286 AF/YR

Construction Costs:
Install 36” Pipe 4350 LF @
Install 30” Pipe 3,150 LF @

Other Project Costs:
Engineering Contingencies and Legal @ 30%

Total Capital Costs:

Annual Costs:

Debt Service (20 yrs @ 6%)
Operation and Maintenance @ 1.0%
Total Annual Costs:

Available Water (AF/YR)

Available Water (MGD)

Cost of Water Delivered ($/AF)
Cost of Water Delivered ($/1,000 Gals)
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$108 $469,800

$90 $283,500

$225,990

$979,290

$85,394

$854

$86,248

2,286

2.04

$37.73
$0.12
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Irrigation Lateral PB Improvements

Assumption: Enclose Lateral in 27" Pipe
Recovered Water Loss: 385 AF/YR

Construction Costs:
Install 27" Pipe 1,275 LF @ $80 $102,000

Other Project Costs:
Engineering Contingencies and Legal @ 30% $30,600

Total Capital Costs: $132,600

Annual Costs:

Debt Service (20 yrs @ 6%) $11,563
Operation and Maintenance @ 1.0% $116
Total Annual Costs: $11,679
Available Water (AF/YR) 385
Available Water (MGD) 0.34
Cost of Water Delivered ($/AF) $30.33
Cost of Water Delivered ($/1,000 Gals) $0.09
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Irrigation Lateral SJ Improvements

Assumption: Enclose Lateral in 27” and 24" Pipe
Recovered Water Loss: 1.016 AF/YR

Construction Costs:
Install 27” Pipe
Install 24” Pipe

725LF @
2,800 LF @

Other Project Costs:

Engineering Contingencies and Legal @ 30%
Total Capital Costs:

Annual Costs:

Debt Service (20 yrs @ 6%)

Operation and Maintenance @ 1.0%

Total Annual Costs:

Available Water (AF/YR)

Available Water (MGD)

Cost of Water Delivered ($/AF)
Cost of Water Delivered ($/1,000 Gals)
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$80 $58,000

$72 $201,600

$77,880

$337,480

$29,428

$294

$29,722

1,016

0.91

$29.25
$0.09
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Irrigation Lateral SK Improvements

Assumption: Enclose Lateral in 30” Pipe
Recovered Water Loss: 344 AF/YR

Construction Costs:
Install 30" Pipe 3,050 LF @ $90 $274,500

Other Project Costs:
Engineering Contingencies and Legal @ 30% $82,350

Total Capital Costs: $356,850

Annual Costs:

Debt Service (20 yrs @ 6%) $31,117
Operation and Maintenance @ 1.0% $311
Total Annual Costs: $31,428
Available Water (AF/YR) 344
Available Water (MGD) 0.31
Cost of Water Delivered ($/AF) $91.36
Cost of Water Delivered ($/1,000 Gals) $0.28
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Irrigation Lateral WJ Improvements

Assumption: Enclose Lateral in 30” and 24" Pipe
Recovered Water Loss: 524 AF/YR

Construction Costs:
Install 30” Pipe 1,600 LF @
Install 24” Pipe 1,000 LF @

Other Project Costs:
Engineering Contingencies and Legal @ 30%

Total Capital Costs:

Annual Costs:

Debt Service (20 yrs @ 6%)
Operation and Maintenance @ 1.0%
Total Annual Costs:

Available Water (AF/YR)

Available Water (MGD)

Cost of Water Delivered ($/AF)
Cost of Water Delivered ($/1,000 Gals)
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$90
72

$144,000

$72,000

$64,800

$280,800

$24,486

$245

$24,731

524

0.47

$47.20
$0.14
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Irrigation Lateral RR Improvements

Assumption: Enclose Lateral in 18” Pipe
Recovered Water Loss: 516 AF/YR

Construction Costs:
Install 18” Pipe 2,050 LF @ $55 $112,750

Other Project Costs:
Engineering Contingencies and Legal @ 30% $33,825

Total Capital Costs: $146,575

Annual Costs:

Debt Service (20 yrs @ 6%) $12,781
Operation and Maintenance @ 1.0% $128
Total Annual Costs: $12,909
Available Water (AF/YR) 516
Available Water (MGD) 0.46
Cost of Water Delivered ($/AF) $25.02
Cost of Water Delivered ($/1,000 Gals) $0.08
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Irrigation Lateral PO Improvements

Assumption: Enclose Lateral in 24” and 18" Pipe
Recovered Water Loss: 2,082 AF/YR

Construction Costs:
Install 24” Pipe 8,860 LF @
Install 18” Pipe 6,570 LF @

Other Project Costs:

Engineering Contingencies and Legal @ 30%
Total Capital Costs:

Annual Costs:

Debt Service (20 yrs @ 6%)

Operation and Maintenance @ 1.0%

Total Annual Costs:

Available Water (AF/YR)

Available Water (MGD)

Cost of Water Delivered ($/AF)
Cost of Water Delivered ($/1,000 Gals)
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$72
55

$637,920

$361,350

$299,781

$1,299,051

$113,277

$1,133

$114,410

2,082

1.86

$54.95
$0.17
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Irrigation Lateral RRG Improvements

Assumption: Enclose Lateral in 24" Pipe
Recovered Water Loss: 1,222 AF/YR

Construction Costs:
Install 24" Pipe 12,910 LF @ $72 $1.082,160

Other Project Costs:
Engineering Contingencies and Legal @ 30% $324,648

Total Capital Costs: $1,406,808

Annual Costs:

Debt Service (20 yrs @ 6%) $122,673
Operation and Maintenance @ 1.0% $1,226
Total Annual Costs: $123,899
Available Water (AF/YR) 1,222
Available Water (MGD) 1.0
Cost of Water Delivered ($/AF) $101.39
Cost of Water Delivered ($/1,000 Gals) $0.34
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Irrigation Lateral NB Improvements

Assumption: Enclose Lateral in 30” and 15” Pipe
Recovered Water Loss: 870 AF/YR

Construction Costs:
Install 30” Pipe 9,200LF @
Install 15” Pipe 1,150 LF @

Other Project Costs:

Engineering Contingencies and Legal @ 30%
Total Capital Costs:

Annual Costs:

Debt Service (20 yrs @ 6%)

Operation and Maintenance @ 1.0%

Total Annual Costs:

Available Water (AF/YR)

Available Water (MGD)

Cost of Water Delivered ($/AF)
Cost of Water Delivered ($/1,000 Gals)
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$90
46

$828,000

$52,900

$264,270

$1,145,170

$99,859

$999

$100,858

870

0.78

$115.93
$0.35
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Table 5-2
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Summary of Lateral Conversion Cost

Pipe Capital Cost Annual Unit
Diameter LI\?;G;Z‘I Segment Le?gth (asg_?tr;% (Thousands $) | Costs Cost
Inches (ft.) y (%) ($/ac-ft)
27 SJ 8,650 — 9,375 725
1,016 337.5 29,722 29.25
24 SJ 9,375 -12,175 2,800
30 SK 4,800 — 7,850 3,050 344 356.8 31,428 91.36
30 NB 0-9,200 9,200
870 1,145.2 100,858 | 115.93
15 NB 17,750 - 18,900 | 1,150
36 NF 0-1,550 1,550
36 NF 1,550 — 2,050 500
36 NF 2,050 — 4,350 2,300 2,286 979.3 86,248 37.73
30 NF 4,350 — 5,950 1,600
30 NF 7,150 — 8,700 1,550
27 PB 14,175 — 15,450 | 1,275 385 132.6 11,679 30.33
24 PO 0 =530 530
24 PO 530 - 5,940 5,410
2,082 1,299.0 114,410 | 54.95
24 PO 5,940 — 8,860 2,920
18 PO 10,310- 16,880 | 6,570
18 RR 12,950 - 15,000 | 2,050 516 146.6 12,781 25.02
24 RRG 0-5,000 5,000
24 RRG 7,385 — 15,295 7,910 1,222 1,406.8 123,899 | 101.39
24 RRG 15,295 -17,415 | 2,120
24 WJ 2,825 — 3,825 1,000
524 280.8 24,731 47.20
30 WJ 6,075 - 7,675 1,600
Total 58,690 9,245 6,084.6 535,756 | 57.95
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CHAPTER 6
OTHER RELEVANT FACTORS CONSIDERED

The scope of work for this effort identified the following factors that might be considered in either
assessing the priority for conversion of laterals to pipelines or as potential alternatives to the

current irrigation supply.

« Degree of encroaching urbanization.
» Potential for other sources of water to support irrigation.

e Other socio-economic factors.

The only one of these factors that may play a significant role in prioritizing the conversion of
laterals to pipelines is the degree of encroaching urbanization. There are limited alternative
water sources for irrigation. The available groundwater and surface water sources are fully
utilized and the only other potential source of irrigation water is reclaimed wastewater from the
City of Wichita Falls. This source of water would require a pipeline and pumping to connect to
the WCWID No 2 system, and then water quality is a concern due to high total dissolved solids

or salts.

No socio-economic factors have been identified that might impact prioritization of conversion of

laterals to pipelines.

Other factors related to the WCWID No. 2 operations were considered to evaluate whether they
might impact the priority. for conversion of laterals to pipelines. The only additional factor

identified by the WCWID No. 2 staff was the frequency of use per lateral.

6.1 URBAN ENCROACHMENT

Maps of the laterals were reviewed to evaluate laterals that may have the greatest impact due to
urbanization. This includes laterals that either flow through areas of the City of Wichita Falls or
laterals that flow through rural subdivisions. Conversion of these laterals to pipelines could
reduce risks for the District and eliminate a potential safety hazard in an urban setting. The City
of Wichita Falls has grown along major transportation corridors. This growth is pushing the
western limit of the City and stimulating rural development. Growth between US 287 and US 82

is having the greatest impact on laterals RR and RRG. Some segments toward the end of these
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laterals may be converted from agricultural use to urban use, decreasing the demand for

irrigation water.

There is also some urban expansion along the Wichita River to the northeast of the City. The
first portions of the WJ lateral are most impacted, but the influence of urbanization decreases as
the lateral continues further away from the City. The priority for conversion of a portion of this

lateral to pipeline is high due to the potential safety issues.

Priority weighting factors are assigned to the high-water-loss laterals based on urbanization as a
simple plus one (+1 = decreased priority) or minus one (-1= increased priority) depending upon
impact. The summary of these factors is provided in Table 6-1. Laterals that have no specific

urbanization impact are assigned a zero (0) weighting.

Table 6-1
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Urbanization Weighting Factor for Laterals

Lateral Urbanization Lateral Urbanization
Weighting Factor Weighting Factor
SJ 0 PO 0
SK 0 RR +1
NB 0 RRG +1
NF 0 wWJ -1
PB 0

6.2 FREQUENCY OF USE PER LATERAL

The District was requested to review the list of nine high-water-loss laterals and to evaluate
them based on the frequency of use criteria that they had identified. The District staff rated the
priority for conversion from earthen laterals to pipelines by ranking the laterals from one to nine,

with one representing the highest priority. The rankings are provided in Table 6-2.
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Table 6-2

WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Frequency of Use Ranking for Laterals

Lateral Frequency of Use Lateral Frequency of Use
Ranking Ranking
WJ 1 RR 6
PB 2 SJ 7
PO 3 S 8
NF 4 9
NB 5

WCWID2_Rpt_03.doc

6-3

11/7/2008




Chapter 7

POTENTIAL SOURCES OF FUNDING



CHAPTER 7
POTENTIAL SOURCES OF FUNDING

Multiple funding sources were considered to assist the WCWID No. 2 and the Region in

converting earthen laterals to pipe. These sources include:

e WCWID No. 2 Funds or Other Local Funds
e State Funding Sources

e Federal Funding Sources

7.1 WCWID NO. 2 FUNDS AND OTHER LOCAL FUNDS

WCWID No. 2 has total revenues from water sales and other agreements of just over $1.0
million, with about $250,000 derived from the District’s tax base. The District has about $20,000
to $30,000 per year that is allocated to purchasing and installing about 2,000 feet of pipe using
District resources. It is further estimated that the District could save an additional $19,000 per
year in operation and maintenance costs due to conversion of the laterals to pipe. This would

provide total resources of about $39,000 to $49,000 per year.

Options for additional funding include increasing the tax rate or increasing the water revenue
through adjustment-of water contracts. Although the District has increased the tax rate over the
last few years, the incremental increases are usually small and the additional funding that
results is not substantial. A 3 percent increase in tax rate generates about $6,000 in additional
funds. The District has increased the tax rate by 3 percent each of the past two years. The
District’s current revenues are largely established through long term contracts and it is unlikely
that these agreements could be adjusted until the end of the existing contract period. The
District shares some operation and maintenance costs through an agreement with the City of
Wichita Falls. The City is sharing in the payments for a Federal Loan for improvements to the
dams, for which they share ownership. It is not clear whether the City would be willing to

participate in sharing the cost of repaying a loan for water conservation improvements.

7.2 STATE FUNDING

The TWDB has several programs that may be considered as potential sources of funding to
help support implementation of this project. Three programs are components of the Agricultural

Water Conservation Loan Program. The Board annually makes an allocation of available funds
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between the three programs. The application requirements for all three programs are fairly

similar.

In addition, the Water Infrastructure Fund can be used to fund projects recommended in either
the regional water plans or State water plan. This includes the conversion of laterals to pipelines
for the WCWID No. 2. The Board also funds the Texas Environmental Infrastructure Program

when federal funds are available to support this program.

The Agricultural Water Conservation Loan Program provides loan funds to political
subdivisions in the state for use in improving systems or to individuals to implement water
conservation practices on their farms. Additional infarmation on this program is provided in

Appendix B.

The Agricultural Water Conservation Grants Program<offers grants to state agencies and
political subdivisions for technical assistance, demonstration, technology transfer, research and
education, and metering projects that conserve water. Grant Requests for Proposals are
published on an annual basis. Grant topics vary from year to year to address current issues and

topics in agricultural water conservation.

The Agricultural Water Conservation Demonstration Initiatives are two long-term grant
projects that thec TWDB authorized for funding in.2004. There are no current plans to fund new

initiatives.

The Texas Environmental Infrastructure Program (TEIP) was funded in 2008. An
announcement has been posted for funding the 2009 program with $40 million available for
projects. The program is funded through the Water Resources Development Act (WRDA), a
federal program with funding passed down to the states. These grants provide 75 percent of the
funding for projects with the local sponsors providing 25 percent. The deadline for application
for these funds is January 14, 2009. Preference is given for the construction phase of projects
that produce additional water supply. This is a significant current opportunity. Additional

information regarding this funding option is included in Appendix B.

The Water Infrastructure Fund (WIF) is a subsidized interest rate loan, with the rate set at two

percent below the current TWDB loan rate. The loan can be used for planning, engineering, or
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construction with a maximum 20-year repayment period. The availability of funding is contingent
upon debt service appropriations from the Legislature. The current Board request to the
Legislature for the 2009 session for funding for the 2010-2011 biennium includes $905 million
for the WIF. Additional information on the WIF is located in Appendix B.

7.3 FEDERAL FUNDING

Federal funds are primarily available from three sources: U.S. Army Corps of Engineers
(USACE), U.S. Bureau of Reclamation (USBR) and the U.S. Department of Agriculture (USDA)

Natural Resource Conservation Service (NRCS).

The USACE has previously funded the Texas Water Allocation Assessment (TWAA) a
program to help support water resources development in Texas for project identified in the State
water planning process. The availability of funding for a project requires that USACE already
have an interest in the project. The Lake Kemp Reallocation Study was funded by $100,000
from this source during 2008 out of @ $702,000 total appropriation. The USACE requested
$1,000,000 but $713,000 was included in the 2009 Continuing Resolution Spending Bill for
TWAA. A major share of this funding is designated to support TWDB hydrographic surveys.

The USBR has recently announced funding available under the Water for America Initiative.
However, this program is primarily-designed to help fund studies similar to the one the TWDB
has already funded to evaluate the WCWID No. 2 system. The maximum available for a single
project is $300,000, and 50 percent of the total project funding must be supplied locally.

Additional information on this program is provided in Appendix C.

The USDA NRCS has recently announced funding available under the Conservation
Innovation Grants (CIG). This is a voluntary program intended to stimulate the development
and adoption of innovative conservation approaches and technologies while also addressing
environmental enhancement and protection, in conjunction with agricultural production. Up to
$10 million may be available for proposals addressing one or more of the CIG natural resource
concerns. The closing date for application for these grants is usually in February. Other sources
of funding may be available under the 2008 Farm Bill, but the rules and application

requirements are still under development.
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CHAPTER 8

WATER CONSERVATION IMPLEMENTATION PLAN

There are several options available for implementing a project or projects to convert the high-

water-loss laterals to pipelines. Some implementation options may only provide partial funding

rather than funds for all of the proposed improvements. This requires that the laterals be

prioritized for implementation. This Chapter provides the prioritization of the laterals for

replacement and presents the potential implementation scenarios.

8.1 PRIORITIZATION OF LATERALS FOR REPLACEMENT

The laterals will be prioritized for replacement based a matrix of factors that include the cost and

water savings as well as the factors presented in Chapter 6. The specific components of the

matrix (Table 8-1) include:

e Unit cost — dollars per acre-foot of water saved as presented in Chapter 5 but weighted by a
factor of 2 relative to the other parameters.

« Urbanization weighting factor as presented in Chapter 6.

* Frequency of use ranking as presented in Chapter 6.

Table 8-1
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Frequency of Use Ranking for Laterals

Lateral Unit Cost Unit Cost Urbanization | Frequency Total Ranking
($/ac-ft) Ranking x2 Weighting of Use Score
PB 30.33 6 0 2 8 1
RR 25.02 2 +1 6 9 2
WJ 47.20 10 -1 1 10 3
SJ 29.25 4 0 7 11 4
NF 37.73 8 0 4 12 5
PO 54.95 12 0 3 15 6
NB 115.93 18 0 5 23 7
SK 91.36 14 0 8 26 8
RRG 101.39 16 +1 9 26 8
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Based on the priority ranking the shown in Table 8-1 the lateral replacement projects can be
divided into three priority groups (Table 8-2) totaling from $1.7 million to $2.4 million, in the

event that the entire pipe lateral replacement effort cannot be funded as a single project.

Table 8-2
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Priority Groups for Lateral Replacement

Lateral Ranking Supply Capital Cost Annual Cost Unit Cost
(ac-ft/yr) (Thousands $) (%) ($/ac-ft)
Priority Group A
PB 1 385 132.6 11,679 30.33
RR 2 516 146.6 12,781 25.02
WJ 3 524 280.8 24,731 47.20
SJ 4 1,016 337.5 29,722 29.25
NF 5 2,286 979.3 86,248 37.73
Subtotal 4,727 1,876.8 165,161 36.19
Priority Group B
PO 6 2,082 1,299.0 114,410 54.95
NB 7 870 1,145.2 100,858 115.93
Subtotal 2,952 2,444.2 215,268 65.76
Priority Group C
RRG 8 1,222 1,406.8 123,899 101.39
SK 8 344 356.8 31,428 91.36
Subtotal 1,566 1,763.6 155,327 99.19
Total 9,245 6,084.6 535,756 57.95

A map showing the location of the three priority groups is provided as Figure 8-1.
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8.2 IMPLEMENTATION OPTIONS FOR LATERAL REPLACEMENTS

Several implementation options may be conceived for completing the lateral replacements
depending upon available funding. The preferred option is implementation of the entire effort as
a single project. This would yield the full 9,245 ac-ft per year of conservation. However, the
cost may be greater than the District can support with local cooperation. Therefore, an
alternative approach that treats funding each of the Priority Groups (A through C), separately,
may be a viable approach. Both funding options are presented below. Both project options are
developed on the basis of obtaining grant funds for 75 percent of the project costs.

8.2.1 Full Project Option

A scenario for this approach assumes that a grant could be obtained for 75 percent of the cost
(TEIP or similar) and that 25 percent would be funded locally utilizing a subsidized loan (AWCF
or WIF) for the District share of the cost. The'key benefit to.this approach is that all high-water-
loss segments are converted to pipelines in a single project, and the project is completed
without being impacted by increasing construction costs. The current project, at just over $6
million includes about 11 miles of pipeline. A proposal for Bureau of Reclamation loan funding in
1978 included just over 100 miles of pipeline and other improvements to the irrigation system for
just over $11 million. This ‘project was not performed in its entirety. Some elements have been

performed, but at significantly higher costs than estimated in 1978.

The 75 percent grant would. cover just over $4.5 million of the project cost (Table 8-3) and the
loan would cover the remaining $1.5 million. Depending upon the loan program used for the
local share of the costs, and interest rate (WIF is currently 2.15% and AWCF is 1.66%), the loan
payments could range from $90,000 to $95,000 per year. This exceeds the District's current
annual resources of $39,000 to $49,000 which would be available with implementation of the
improvements. The District would need to increase its tax rate by about 20 percent to develop
an additional $41,000 in revenue, if this were the sole source of funding. Alternatively, the

District could obtain funding support from other sources as discussed in Chapter 7.

8.2.2 Phased Project Option

An alternative to implementing the entire project at one time is to phase the project in three
steps corresponding to the three priority groups identified above. This approach would require
three separate funding and construction efforts staged at 10-year intervals. The start of each

phase would require the identification of grants or loans as the need for the additional water
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increases in accordance with the future demands. There is no assurance that the programs that

have been identified in this report will remain in effect to fund the future project phases.

The cost of each phase is based on 75 percent grant funding (Table 8-3). For the first phase of
the effort (Priority Group A) this amounts to a grant of about $1.4 million and a loan of about
$470,000. The annual loan payments would range from $27,700 to $29,100 depending upon the
loan interest rate. Both of these quantities are within the amount that the District could pay from

existing resources. The first phase effort should save about 4,700 ac-ft per year.

The second phase effort (Priority Group B) would begin<in 2019 with another 75% grant of
slightly more than $1.8 million and loan of about $611,000. The loan payments would range
from $36,100 to $37,900, assuming the loan interest rates at the time would be similar to current
rates. Since the payments for the Priority Group A projects would continue for another 10 years
the total loan payments required from 2020 to 2029 would range from $63,900 to $67,000. After,
2029 the loan payments would revert to the $36,100 to $37,900 level if the third phase is not

pursued.

The third phase effort (Priority Group. C) would begin in 2029 with another 75% grant of about
$1.3 million and loan of about $440,900. The loan payments would range from $26,000 to
$27,400, assuming the loan interest'rates at the time would be similar to current rates. Since the
payments for the Priority Group A projects would continue for another 10 years the total loan
payments required from 2030 to 2039 would range from $62,200 to $65,300. After 2039, the
loan payments would revert to a cost of about $26,000 to $27,400.
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Table 8-3

WCWID No. 2 Irrigation Project, Water Conservation Implementation Plan

Project Financing Options

PROJECT OPTIONS Payment Period
Full Project Option (loan in 2009, payment begins 2010) 2010-2019 | 2020-2029 | 2030-2039 | 2040-2049
Full Project Cost $6,084,600
Grant (75%) $4,563,450
Local Share (25%) $1,521,150
Annual Loan Payment (WIF option at 2.15%) $94,381 $94,381 $94,381
Annual Loan Payment (AWCF option at 1.66%) $90,004 $90,004 $90,004
Staged Project Option (by Priority Groups A-C)
Priority Group A (loan in 2009, payment begins 2010)
Short Term Project $1,876,800
Grant (75%) $1,407,600
Local Share (25%) $469,200
Annual Loan Payment (WIF option at 2.15%) $29,112 $29,112 $29,112
Annual Loan Payment (AWCF option at 1.66%) $27,762 $27,762 $27,762
Priority Group B (loan in 2019, payment begins 2020)
Short Term Project $2,444,200
Grant (75%) $1,833,150
Local Share (25%) $611,050
Annual Loan Payment (WIF option at 2.15%) $37,913 $37,913 $37,913
Annual Loan Payment (AWCF option at 1.66%) $36,155 $36,155 $36,155
Priority Group C (loan in 2029, payment begins 2030)
Short Term Project $1,763,600
Grant (75%) $1,322,700
Local Share (25%) $440,900
Annual Loan Payment (WIF option at 2.15%) $27,356 $27,356 $27,356
Annual Loan Payment (AWCF option at 1.66%) $26,087 $26,087 $26,087
Total Annual Payments for 3 phase effort
WIF Loan $29,112 $67,025 $65,269 $27,356
AWCEF Loan $27,762 $63,917 $62,242 $26,087
WCWID2_Rpt_03.doc 8-6 11/7/2008



Appendix A

GIS Maps of High Priority Laterals



Legend DbA WiA —
E Turnout Soils Types Vegetation WnB WA
X Flow Measurement Points - Clay P Heavy
Canals [ sand P Moderate -
- Sand Over Clay ) Low
T TT CANALS
N General Condition Mg
T T T CONCRETE
I variable Good
‘@ UNDERGROUND A
- Gravel F Fair
- Dam h Poor
Water
y u=)
Ws GfB
]
]
T i
S !
q i
W
O
3 g
DbA g ‘\.",
NS X
oz M
Q
KaA m
it !
y/
Oe
- WnA
@ g -
DbA

0 0.0375 0.075

DRAINAGE
DITCH

Ya

Ca

WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Figure A-NB
Lateral Condition Assessment




Legend
B mumou Soils Types Vegetation Ve
X Flow Measurement Points Clay P Heavy .
Sand Moderate WA
Canals ] P
- Sand Over Clay ) Low
rTTT CANALS
Silt it
T CONCRETE [ s General Condition
Variable
@ UNDERGROUND L1 Good DbA
- Gravel ‘_ Fair
I:l Dam h Poor
Water

l\ll%ﬁ‘ — - - pp—

Oe Archer

WnA

pyIer

Northsidgs

L
=z
] 1 U d usavit
DbA e

Ws

O Ul

3726ft éi i

\IIINIIOIrIthISIIIdIelllI|||I|||I|||I|||I|||
NIV E
4"”’===;=ﬁ“§§hsgiit N = <i:i\‘ﬁ\:}i

Mc

ﬁ [
WhA

Wn8 WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Figure A-NF
Lateral Condition Assessment




Legend VoD i ﬂ@ a8 Mc
E Turnout Soils Types Vegetation Q )
QO
X Flow Measurement Points - Clay D Heavy N
Sand Moderate P
Canals :l h ;
- Sand Over Clay ) Low
TTT CANALS WnB
Silt it
T CONCRETE [ s General Condition
Variable
@ NDERGROUND L1 Good
- Gravel Fair
- Dam Poor A\
Water

N
{
Vs
Vi

Ma
Ca
0 375 75 WnB

0 1,125 1,500
e se— S

VoD
orthside g7
SO
SunsZ Ca
[
<
Yo
O
o8
®)
==
Ca
Ya
Yo

» N\

Ca

Mc

Ma

Mc

Me

e T
p——

Archer

LaE

Ca|

Ca
Aw
@

WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Figure A-PB
Lateral Condition Assessment




Legend "
E Turnout Soils Types Vegetation
X Flow Measurement Points - Clay D Heavy
Canals [ sana P Moderate
T CANALS - Sand Over Clay ) Low Ma
T CONCRETE [ st General Condition -
@ UNDERGROUND B variable Good
- Gravel Fair
[ pam Poor
Water
Aw
Archer
Ca
Mg
Ya
DbA \
W,
Cc =i 1 B S g
A
Z
Ne) "
L= (1)
'z
F o o : \
@ s
B “N
- .
: AN
r WnA
: - Yo Aw
Ca
WnA
Yo Ca
Ca
YO - . -
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan
Q
I Mc .
— S— " Yo Figure A-PM
0 380 760 1,140 1,5.2:;9‘ A /_W\) s Lateral Condltlon Assessment




E Turnout

Canals

FTTT CANALS

TTT CONCRETE
@ UNDERGROUND

X Flow Measurement Points - Clay
1

Legend
Soils Types

Sand

Vegetation

h Heavy
h Moderate

- Sand Over Clay ) Low

[ sit
I variable
- Gravel
] pam

Water

General Condition
Good

Fair

Poor

(VnA

ROA

WnB

orthside

1,425 1,900
Feet

DbA

O

Ma

Archer
Ca
Ca %
Ma
Yo
KaB

‘oD

O

LaE
Mc
LaE
Me LakE KaB

WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Figure A-PO
Lateral Condition Assessment




Canals
rTTT CANALS

- Sand Over Clay ) Low

0 380 760 1,140 1,520
——— e —

Silt [
T CONCRETE [ Isi General Condition
Variable
@ UNDERGROUND - Good
B cravel Fair
[ oam
Water
T1o1ge DD,
U
U
WnB
Po
WnB

WnA

RRB-1

DbA

- M2 (= B

Legend W FrB WnB VcCian\
E Turnout Soils Types Vegetation As
X Flow Measurement Points Clay h Heavy O’:thside I A —
|:| Sand h Moderate Ty

Archer

DbA

WnA

FrA

DbA

ar4dit

) Aw

A

\‘l

Ma Mc R
Ma
‘.‘- a
WCWID No. 2 Irrigation Project
ca . Water Conservation Implementation Plan
a

Figure A-RR
Lateral Condition Assessment




Legend

X Flow Measurement Points - Clay
[ sanc

Canals
FTTT CANALS

B tmout Soils Types

[ st
T T T CONCRETE
- Variable
@ UNDERGROUND
- Gravel
] pam
Water

Vegetation

h Heavy
h Moderate

- Sand Over Clay ) Low

General Condition
Good
Fair

Poor

Cc

Yo

Ca
Ma

0 375 750 1,125
 —

1,500

] Feet

Q

.

WnA

34041

e

o,

O

DbA

DbA

Po

Ca

Dd

Mc

Yo

Archer

Yo

@

WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

Figure A-RRG

Lateral Condition Assessment




Legend - —/ —__Ca v
B tmout Soils Types Vegetation -
X Flow Measurement Points [0 cay Do Heavy [
Sand Moderate L
Canals :l h :A
Sand Over Clay Low -
T CANALS 1] y ) -
silt iti B
T CONCRETE [ Isi General Condition -
Variable
@ UNDERGROUND L1 Good E
- Gravel h Fair
- Dam h Poor
Water

HoA BeB

Archer

%O
BeB /,‘5

\.|.|||||1|||‘S|QUIh|||,

WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan

] DbA J Figure A-SJ
_GfB . 1 , A Lateral Condition Assessment




Legend - ' S o & S
B tmout Soils Types Vegetation EE DbA .
X Flow Measurement Points [0 clay S Heavy GfB d
Canals |:| Sand h Moderate WnA
CANALS - Sand Over Clay ) Low
T CONCRETE [ sit General Condition
@ UNDERGROUND B variable Good
B Gravel h Fair DbA
- Dam h Poor
Water
S
O]
]
1 Archer
E -, ‘4=
WnA 1
Ca Ca
Ya
a
Ya
Yo
Ca
Ca
Yo
Ya
Ca
Ca
Ca Mc
WCWID No. 2 Irrigation Project
Water Conservation Implementation Plan
800 1,200 1,600 Flgu-r-e A-SK
— ] wnB WnR Lateral Condition Assessment






