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Preface

Tn the 1990z, water emerged as & critical issue for the Texas Lower Rio Crandes Valley (LRGV) (Region
M in the Texas water planning activity) because of rapid population growth, 2 prolonged drought, and
shortfalls in delivery of water from Mexico over many years. Opportunities for and investigations into
easing the stress from limited water has taken many paths, with water ponservation i irrigation district
water-conveyance sysiems being a msjor area of focus.

The issue is twofold — estimating the potential water savings and then identifying the expected costs to
achieve those savings in the LRGV irrigation districts. This report Lbrings together the current estimates
of potential water savings within LRGV irrigation districts and the economics of achieving the savings.
The material presented herein provides such an estimate, ag well as the methods and data used in

caleulating the estimate. Periodic updating is an important componeit of regional water planning for

Region M.
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Abstract

Trrigation districts i the Texas Lower Rio Grande Valley use zn antiquated water-delivery conveyance
systern; which loses substantial water from seepage, evaporation, ete, Pressures are inereasing for
districts to improve fheir operational efficiencies. Rehabilitation of the system has been estimated to

save approximately 211,000 ac-fi of water annually; which czn benefit agricultural, monicipal, and -
industrial users in the region. Combining these estimated savings with prior sconomic end finzncial
analyses of 17 proposed rehabilitative projget components result in an extrapolated estimated required -
initial capital investment of $157.8 millionjn rehabiEtative measures to attain the 211,000 ac-ft of anmual
savings. A.caveatto the exactness of this dollar estimate is warranted, however, because fthis single-point
estimate is built upon other estimates (e.g., Water savings, initia] construction costs, ete.) by Irrigation |
district management, consulting engineers, and yniversity scientists. Future epplication of on-going
gconomic work, combined with an “in-process’ revised estimats of potential water savings (i.e., from the
current 211,000 ac-ft), could provide an improved investment estimate in. the future. :
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Issue Background®

e., Texas”) regionz] water planning process, in which 16
Regional Water Planning Groups were formed to assess the water needs of each region and to develop
regional water plans to meet those needs. Those plans, overseen by the Texas “Water Develcpment Board
(TWDB), became the basis for fhe first State Water Plan that evolved from. local and regions] efforts
rather than being developed centrally out of Austm. The 2002 Staie Water Plan catalogued 318 billien
worth of water projects fo meet future needs. Senate Bill 2 in 2001 provided for amendments and
refinements 1o the regional water planning process, which are still ongoing (Bowen). The area lmown as

the Lower Rio Grande Valley (LRGV) in south Texas is part of the Region M water-planning area.

Senaie Bill 11n 1997 created the State's (L.

Approximately 98 percent of raw water demanded by agriculture, municipal, and industrial users in

Region M is delivered by local irrigation districts (IDs). Many o
systern of pipelines, canals, laterals, pumping facilities, eto. The diminished abilities of IDs to efficiently

provide delivery services with this dated system has been exacerbated Dy sinmitaneous mereese i
urban water demand and 8 fluctuating supply of weter in the LRGV. This two-sided aqueeze, along with
other changing socio-economic factors, has intensified 1%& need for IDs to improve their delvery - -
officiencies which range from 40-90% (Fipps and Pops)! Verious local, regional, state, and federal

staleeholders are familiar with the needed improvements and have provided assistance in diverse ways.

Previonsly and without regard to comprehensive project costs, the Texas Cooperative Extension (TCE)
quantified preliminary water-saving potential via infrastructure rehabilitation.! Specifically, Fipps
estimated i calender year 20007 2 potential 159,631 to 210,544 ac-fi of water-savings with
improvements to the LRGV water-delivery infrastructure system.”

s

! Department of Apricuitural Beonomics, Texas A&M University, College Stetion, TX.

b Texas Agriculiursl Bxperiment Station, College Station, TH.

£ Texas Cooperarive Bxtension, College Station, TX.

: Texas Cooperative Extension, Agrioultural Research and Extension Center, Weslaeo, T2

- Note. that superscript rumbers in the text refer to ‘Brdnozes’ found at the back of this report

1

fthese IDs rely on en dated conveyance

.




Table 1.  Estimated Potential Water Savings with Improvements to the LRGV Water-Conveyance

Infrastructure System,
‘Water Supply Conditions District Conveyance Efficiency Improvement (ae-f)
drought 159,631
" normal 210,944

Source: 'This s  partial reproduction of the water-savings estimates contained in Fipps’ {20010) technical memorandu.

Fipps concluded, assuming a “normal” water-supply year,® that almost 211,000 ac-ft of annual water
savings could be realized with fmprovements to the ID conveyance system. Fipps” (2000} method:

(8) extrapolated that high diversions from the Rio Grande tranglated into a large available supply of
water, which therefore translated into a “normal’ water-supply year, and
(b) assumed that the estimated average delivery efficiency of 70.8% could be mereased to 30%

acrogs all IDs in the TRGV.

Fipps’ (2000) work, along with that of many others, precipitated a broad initiative fo cused on identifying,
prioritizing, and implementing projects to improve the LRGV water-delivery infrastructure, Various
agencies and organizations are providing financing for these projects, meluding:
(1) $6.5 million in U.S. Congressional appropriations (in FYs 2003-04) via the U.8. Bureau of
Reclamation (USBR) [of $85 million in federal anthorizations during F¥s 2000 and 2002];
(2) $25.6 million in grants (in FY 2003) from the North American Development Bank (NADB};
(3) 3.8 million in Statc Energy Conservation Office (SECO) funding for project analyses and
development channeled through the TWDB; and
(4) additional internally-generated funds by the IDs (Rister et al. 2004).

Also of note are Texas Agriculture Experiment Station (TAES) and TCE agricultural econcmists’
collaborative efforts with the USBR, NADB, TWDB, IDs, and several consulting engineers {0 provide
estimates of costs-of-saving-water usitig the spreadsheet model RGIDECON® (Rister et al. 2002) on.
projects proposed to the USBR by IDs during 2003-2005 3 Because of these analyses, TAES and TCE
have access to unique construction cost and water-savings data appropriate for use in estimating the
required investment (basis 2005 dollars) to attain Region M water savings via rehabilitation of the LRGV

water-delivery infrastructure.

Issue and Purpose Stdtements -

To date, beyond pure speculation, no comprehensive, eoonomicalty and financially-based estimate of the

total construction-cost funding required to attain the potential 211,000 ac-f: of water savings in Region M
has been calculated and published. TAES/TCE economists address this shortcoming herein with an
objective estimate of the capital investment fimding (basis 2005 dollars) required to attain such savings.

The need for this estimate originates with the Region M water-planming commitiee’s effort 1o update and
submit its revised plan to the TWDB in 2005. Region M's possession of this infon}mtion will:

(a) allow Region M to more acourately describe and quantify the “rroblem” to other stakehoiders

and policymalers; .
(b} provide confidence that the action plan developed by local, regional, state, and federal agencies
reasonably reflects the level of needs in the LRGV water-delivery infrastructure; and

() provide valuable data which refines and improves the updated Region M water plan,

2
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P With a projected futre imbalance in Region M*s water supply (Rio Grande Regi onal Water Planning

ﬁ Group), the priority for establishing funding for rehabilitation is elevated. With this noted, estimating -
(2 . potential construction costs to attain specified level of water gavings on yet undefined projects 16 more
e complex, and inherently subject to more eriticism than standard projsct costing of 2 lmown set of defined
— projects.® Thus, in liew of 2 pre-defined, targeted, full set of projecis capable of aftaining the entire
N 911,000 ac-ft of potential savings, TABS/TCE ecanomists use previously-completed work for several

. project components {e.g. Rister et al. 2004) to serve as a basis for making an extrapolated sstimate

s herein. That is, several LRGV ID projects (made tp of one or mote project components) and their

- related data, analyzed for their economic and financisl cost-of-saving-water (with RGIDECON®)

(. (Tables 2 and 3), provide a basis of construction costs, anficipated water savings, eic., from which to

- estimate the level of needed investment for yet-to-be-determnined proj ects.” In summary, different project
s components representing three project types (€.g., MELsrs and telemetry, linings, and pipelines)

i - previously identified by ID managers and consulting cHgmeers wers organized by type, agaregaied, and
Lo ' faer combined with Fipps® (2000) estimated water savings 10 exirap olate a heseline investment-

'S requireinent estimate.

The approach followed herein is based on the premise that the ourrent process of project selection
d construction will continue to be similar (1.e., s#2ius guo) to that

{e.g., planning, design, fimding, ctc.) an
currently cbserved across Region M stakeholders as a whole. Further, 17 project components previousty
d 10 be representative of the additional projects required to

analyzed by TAES/TCE (Table 2)° are assume
accomplish the total 211,000 ac-t of water savings potential previously estimated by Fipps (2000).”

Extrapolated Resulis and Assumptions

£157.8 million of initial capital investment intbe
d 1o attzin the estimated 211,000 ac-ft of anmuel
& in fiis forecast baseline value inciude:

For the baseline extrapolated results, 1t is estimatad
water-delivery system (in Region M) will be require
waier savings estimated by Fipps (2000). Inherent assumption

(1) all project components analyzed by TAES/TCE will be built;
(2) all deta received from JDD managers and consulting engineers about construeiion costs, water
savings, life expectancies, etc. arc accurate, being neither un der- nor over-represented; and
(3) aconstant (Le, linear) relationship between the average cost of a project/compenent and its
1 costs to attain savings are not increasing, or

3
.
)

-

O estimated waters savings is expected (i.e., margina
O decreasing). ‘L
@ The $157.8 million estimate is an éxmapolated value determined by (2) dividing the annutty equivalent’
O ' of water savings of 53,602 ac-ft identified in flie 17 components (Table 2) evaluated by TAES/TCE into
ﬁ“ the total estimated water-savings potential of 211,000 ac-Tt (Fipps 2000), and then (b) multiplying that
o ratio by the injtial mvestment cost of $40,089,121 for the 17 components {Table 2}, as shown below:
@ ]
‘_j:"" sotal estimated waler-savings potential w  §initiel investment o f17 § extrapolated iotal
U anmdty equivalent water .;'avirrg.s' aralzed componenis investment régiired
Cr |
AN 211,000 ac | ] )
s — X $40089,121 = 2 157,800,657 .
et 53,602 ac-fi _
(4

I
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" g one-time oceurrence, and/or

Fxtended Analyses and Results

Beyond the extrapolated imvestment estimate,
providing other related and useful information which i
the cost-of-saving-water, is also discugsed because of its ey ¢
{le $157.8 million cxtrapolated estimate (Table 2).

the smalysis by TAES/TCE econanisie also lends itself to
o shared here. The co-product of 1his analysis, or
clevance and nteractive relationship with

Annuity Eguiva]ent

Here, we mfroduce the financial term Ammuity Equivalent (AE), and explain two mtermediate AE
saleulations winch are the parameters used in determming the cosi-of-saving-waier values on a per

acze fool (ac-Tt) basis. [For additional information about AEs, refer to Rister et al. 2002 and
appropriate fimance and accounting text books].

‘Equivalent’ can be taken lo mean

‘Anruity’ is derived from ammim, meaning yearly, while
rm series of amwal

uniform, so a literal translation in the areq of finance would be “a unifo
payments/cosis.”
¢ Cost Stream — Water Savings (8/vr) - the armual (uniform, ‘net
¥ 2005) associated with saving water, with 2 specified:
fprojects. Zero salvage values and a continual

Annyity Equivalent of Ne
impact’ investment cost (basis C
project component or aggregate group o
replacement of the respective project/component(s) w
life ends are assumed

Annuity Equivalent of Water Savings (ac-fi} - the ammuel (umiform) volume of water BAVINgE
{basis CY 2005) provided by & project component or.aggregate group of projects. A social_—

preference time value is incorporated in related caloulations.
s in a §/ac-fi value which is the estimated

Dividing the first smuity equivalent by the second result
cost-of-saving-waier; a value depicting the ‘net impact’ cos
cost changes, gte.) which accounts for time and inflation, thereby
dollars. These values can be compared across project component

‘apples-to-apples’ basis.

presenting the value in 2003
< with different useful Iives on an

ith similar capite] items as their usefiil

t (c.g., initial cost, O&M changes, energy

That is, the cosi-gf-saving-water associated with th
water saved (basis 2005 dollars) (Tables 2, 3, and 4).
remges from $37/ac-ft to $83/ac-ft across the € proj

2002, the interpretation of these values are the cobts per veer, in present-day dollars, of saving one ac-ft
freplacements of the listed components, with all of

(i.e., Initia] cost, 1on gevity, changes in operations

ver its Iife is considered, not

of water info perpetuity throngh a continual series o
their associated data iiput. With this, the ‘net impact’
amd maintenanee costs, level of water savings, etc.) of a project/compenent 0
just the initial construction cost. The net impact value is, obviously, 2 more)
project/component’s ceonomic and financial worthiness than an

ealistic measure of &

The comprehensive finanoial analysis view encompassed in TAES/TCEs evaluation TEqUIres

consideration of not only 2 projest compenent’
how many vears wil) the components be nsefil and savi

sis, efe. Seldam is a capital asset

expected changes in energy 6o
where the effects on O&M expenses end after the imitial i

& $157.8 piillion is an aggregated valus of $40/ac-Ft of
A closer look reveals the cost-of-saving-water:
jeot types analyzed. As described in Rister et al.

estimate which ignores these factors.

g initiz] construction cost, but also other factors such as:

e water, what is the impact of inflation and time,

and what is the impact of changes in operations and mainfenance costs (O&M), as well as what are the
purchased or built where the benefits ave

restrnent has

:




......

been made. This ‘net-impact’ approach is known as capital budgeting, the preferred approach to project
analysis by banks, businesses, and others involved in analyzing and comp aring cepital projects; and, the
foundation supporting the results presented below. Engineers sometimes refer to this approach as life-

cycle costs (Michalewicz).

The results of this ‘net impact’ method potentially allows for priarity ranking of multiple projecis and/or
components on an apples-to-apples basis. This could be very useful information if optimization of the
spending of limited project-investment monies was desired. Ag shown in Tables 2 and 3, the lining
projects/components provide the most ‘bang for the buck” as they have the lowest cost-pf-saving-water
value, while the meters and telemetry are shown to be a relatively higher-costing rehabilitative measure

analyzed here.

A detailed view of the aggregated cost-of-saving-water for ell 17 components analyzed by TAES/TCE
economists is provided in Table 4, with a breakdown of like data provided for the three individual
project types (i.e., meters and telemetry, lining, and pipeline) provided in Tables 5, 6, and 1,
respectively. Using component #1 in Table 4 and fhe text box. information ghout * Anruity Bquivalents®
from the previous page shows that dividing the A.E. of the net cost siream of $155,513/year by the AE.
of all water savings of 1,855 ac-fifyear results in an AE., or cost-of-saving-water valne of $83.83/ac-ft.
Other cost-of-saving-water values are similarly calculated. Also presented in Table 4 is an aggregate
capital investnent cost of $40,089,121 and an A.E. value of 53,602 ac-ft of water savings associated with
the 17 components - - (these valucs correspond with replicate values found on Tables 2 and 3). Also, the
ageregated cost-of-saving-water from rehabilitation is a caleulated $39.77/ac-ft (i.e., which is
highlighted, and corresponds to a rounded-up $40/ac-ft value in found in Tables 2 and 3).

A detailed look at the 2 meters and telemefry components in Table 5 reveals a range of $80.88 - $83.83
per ac-Tt cost of saving water, with an aggregated value for the 2 components of $83.46 per ac-ft, which
corresponds to the rounded-down value of $83/ac-ft in Tables 2 and 3. Further, Table 6 depicis a range
0f$22.58 - $251,35 per ac-fi cost of saving water with lining, with zn aggregated value for the 7 lining
components of $36.83 per ac-ft, which corresponds to the rounded-up value of $37/ec-ft in Tables 2
and 3. Finally, a detailed look at the § pipeline components in Tabie 7 zeveals 2 rarge of $24.42 - $93.34
per ac-ft cost of saving water with pipelines, with an aggregated value for the 8 pipeline components of
$39.97 per ac-ft, which corresponds to the rounded-up value of $40/ac-ft in Tables 2 and 3.

Table 3. Summary of Data and Results for 17 LRGV Erigetion District Proj e¢t Components
Analyzed by TAES/TCE, by Project Type, 2005. L

Project Type
Meters & A] _ :
Telemetry . 3 Lining Pipeline Agpregate
Tiem 2 {7 (8} @17y |
Projects’ Total Length (miles) ' 0 A5 37.81 81.56
Estimated Initial Investment Cost (3} $1.321,261 $20,385,350 518,382,510 $40,088,121
Bxpecied Useful Life (years) 15,20 20, 49 (48,49 n/a.
Net Changes in Annual O&M (3) $ 61,081 {£30,197) (3 221,420} $(221,420) |
Amyity Equivelent of Net Cost ' o : '
Stream — Water Savings ($4n) § 176,608 § 1,206,745 § 748,296 $2,131,647
Amnuity Equivalent of Water C .
Savings {ac-ftyr) 2,116 32,765 18,720 53,602
Cost of Saving Water (BAE/ac-1i) 383 337 . 540 540
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associated annual potential water savings. 1

Conclusiens and Implications

Baseline, status-quo results, extrapolated from the 17 proposed project components previously evaluated
by TABS/TCE (assunting their average costs represent what yei-fo-be-determined projects/components
will cost) indicate initial construction costs (o attain the 211,000 ac-ft of anmual water savings estimated
by Fipps in 2000) will be an estimated $157.8 million. As evidenced in Tables 2 and 3, however, the
costs-gf-saving-water across individual components can vary greatly.

In sutnmary, the comprehensive “net-impact’ cost rapresented in the economic and financial results of the
individual project components displayed in Table 2 (and of other future proposed projects) should be
considered by ID managers, policymaleers, and other terested stakeholders if limited capitel-investment
funding is to be optimized. That is, some projects save water (or add to the region’s supply) at what
appears to be a very efficient cost, while others are more, and sometimag much more, expensive. Asthe
LRGV region addresses the future water-supply imbalance, efforts to identify and financially support the
most cost-effective projects should be a priority for all stakeholders.

Limitations and Caveats

The $157.8 million investment estimate reported herein is based on previously published estimates,
using a logical 'extrapolation approach. This method of analysis was followed in the absenes of more
robust documented data. being available to facilitate more detailed estimation procedures. In this section,
several caveats are noted, qualifying the supposed aceuracy of the $157.8 million estimate in recognition

of several potential limitations in the available data.

Fipps® (2000) estimate of 211,000 ac-ft of potential delivery comveyance system water savings is
broadly based, using county-level estimates of existing and potential delivery efficiencizs. Notably
absent are Trrigation. district-gpecific insights which identify the attributes of existing delivery system

- ipfrastructure on a smaller scale (e.g., miles and diameters of pipeline, miles and wetted perimeters of

canals/laterals, number of turnouts, relift sicuctires, soil types, eic,) and engineering-based water-savings
estimate for each TID specific project type (e.g., canal/lateral linings, pipelines, stc.). The lack of such
detailed data on potential water savings prohibits identification of & more accurate, and certainly more
documented, estimate of needed investment for rehabilitation. ' '

TARS/TCEs economic information is predicated on the acouraey of data collected and assimilated
during the evaluation of individual project components. Among the principal factors considered for each
component are the initial investment costs, the projected useful life, the changes in O&M, and the

ited preliminary post-installation evaluation of selected
sehabilitation projects indicate the original estimated water savings may have been overstated for the
scope of some proposed components,. Such unanticipated vndsrachievements of water savings may be
associated with non-inclusion of additional improvements such as gate repair. If that is the case, the cost-
of-saving-water could he substantially understated, as well as ihe estimated $157.8 million for initial

required investment,

“The supposition that the 17 project components previously evaluated by TAES/TCE are directly and
proportionally representative of the scope of projects required {0 achieve the total 211,000 ac-ft of water
savings estimated by Fipps (2000) could be challenged. For example, perhaps the existing proportion of
fining canals versus roplacing canals/laterals with pipelines in the 17 components evaluated by
TABS/TCE is inconsistent with a similar proportion for the total valley-wide scops of rehabilitation,
Further, perhaps some types of rehabilitation (e.g.. gate strustures) are not represented in the TAES/TCE
information set, thereby potentially skewing the estimation procedure. Presuming there are 554,938
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acres of irrigated agriculture in the LRGV (Texas Water Developrment Board) and that on average each
40 apres requires & gate structure cosTng $500 - $1,000. Therefore, another $7 - 14 million (i.e., 554,938
seres divided by 40 acies/gate equals 13,874 gales; mltiplying by this value by $500 and $1,000 results
n estimates of $7 - $14 million, respectively) of required rohabilitation investment would not be

represented in the extrapolated $15 7.8 million estimate.

As a final review of the estimated investment, one other method of extrapolation is presented. A review
of Table 2 indicates and reports 53,602 ac-ft of apmuity equivalent water savings for the 17 components
which encompass rehabilitative efforts 1o improve 21.56 miles of waterway infrasiructure. Given an

esiimated total 3,200 miles of pipelines, canals, and laterals in the LRGV ID system (Tipps; Rister et al.
2004), the implication is that rehabilitating 2.55% (.., 8156+ 3,200 = .0235) of the region’s Irrigation
waterways will produce 25.4% of the potential savings estimated by Fipps (i.c., 53,602 + 21 1,000 =
254). Althoughitis expected that earty rehabilitation projects would be directed to the worst areas,
intitively, a comparison of these two proportions suggests they may be misaligned with ene another.
Thatis, fixing 2.55% of the waterways and realizing 25.4% of the potential water savings does seem .
somewhat extraordinary, and does provide cause for review. Though inconclusive, we oan think of three

plausible explanations for these results:

Authors’ Note:

confusing counter arguments provided in the indented and italicized text below:,

er an nnabridged report which provides some amount of discussion about the

[lay estimate of what the needed investment cOsts might be, since the.
g construction cosis, hanges in pperations and
ch water each year, ete. are all individually (and
“pgtimate.” :

We apologize for the possibly
sut we do wish io provide the read
inexaciness of our providing a single do
data jnput is inexact by ifs very natre. That is, estimatin
maimtenance cosis, how long will a project save Watat, how
collectively) inexact, That is wly we call the single dollar estimate an

roject components (used in extrapolating a value
inefficient segments of the waterway system, and
ult in large water savings.

1y The mput data are accurate. The 17 proposed
for the total invesiment reguired) fix some very
 rehabilitating 2 small portion of the system does res

If this is the case, the $157.8 million estimate conld be low if future projects are not as
gffective al saving waler, relatively speaking. Comversely, if fuufure projecis are more
effective at saving waier, then the estimate would be high - - given our assumption that ID
managers (and their consulting engineers) would propose 1o fix their worst problems Sirst,
e would give litile credence 1o this sub-argument, i.e., if the estimate i high. Given that
only 2.55% of the waterway infrastructire is being impacted with the proposed components
analyzed, however, the argument would iend fo lean towards ihe $157.8 million estimate
being rea.s?iwmbbﬁ nccurale since there are many walerway segmenis whi #h need to be fixed.

2) The estimated water savings used in analyzing individual project componcnté are, across the
board, excessively high, and are therefore the source of the poteriial inconsistency in comparing
ihe 2.55% infrastructure fix versus the 25.4% of potential savings.

Under this scenario, the $157.8 million value is probably low as the “actual” cost-
- effectivencss for future projecis would be, albeii more accurale, less than the oversiated

Viier savings of projects used in making the extrapoluied estimale.
‘ ’ ‘

3) The iotal }ﬁoieniial savings estimate of 211,000 ac-ft by Fipps 15 an inderestimate.

are no intentions to disparage any work done by Dr.
ts about data inpui ofien being inexact in neture. If
005 work, the $157.8 million required

Ifthis is the case, please nole there
Fipps, but only 1o reiicrate commen
additional potential savings are identified in Fipps' 2
investment estimate value is likely too low.




~ Future Opportunities and Needs

Based on available information related to costs of rehabilitation and water savings, an extrapolation of
selected project components for the LRGV was conducted. Significant confidence in such estimates
would be achieved through defining and quantifying the miiss of canals where alternative projects (i.e.,
lining, pipeline, ete.) would be appropriate. Aty refmement in size of sections to be rehabilitated farther

improves the estimate of total required investment costs.

In addition, accounta‘biliﬁl is especially important to agencies such as the TUSBR and TWDB. Therefore,
selected seepage (losses) estimates both before and after construction and implementation of a
rehabilitative project work to verify the anticipated water savings in the originel project proposals.

Tn the work done and ongoing related to economics, the methodology to bring more detajled information
has heen incorporated into a spreadsheet as shown in Tables 4-7. Application of these spreadsheets with
refined values on an option-specific basis is an efféctive process for more accurate values of total
investment for rehabilitation as well as the cost per acre foot of water saved. Such refinement is

recommended following completion of Fipps® 2005 work.

14




.....

)

—

(3¢

&
"

i

~
A,

L

¢
N

.“"-\}

YO (

{

_,.Jr«. 3

I“-‘. o
M

Il

s

(O (

-
J

A

i

Yeole!

e

|
|

References

Bowen, Greg. “As Water Needs Grow, Degalination is Getting More Atlention.” Fictoria Advocate.

Janvary 18, 2005,
Fipps, Guy. “Polential Water Savings in Irrigated Agriculture for the Rio Grande Planning Region

(Region M), Final Report.” Department of Bialogical & Agricultural Bngineering. Texas A&M
University, College Station, TX. December 22, 2000. In Remional Water Supply Plan for the

Rio Grande Regional Water Planning Avea (Region M). Volome 1T, Tachnice]l Appendiz,
Technical Memorandum.

Water Savings Estimates for the Rio Grande Planning Group.”

Fipps, Guy. “Updating the Potential
2005. Texas Cooperative Bxtension. College Station, TX.

Forfhcoming contract report,
Proposal # 05-70083.
¢ Potential Water Savings in the Lower

Texas Cooperative Extension,
Texas A&M University, College

TFipps, Guy, and Craig Pope. “Tryigation District Efficiencies an
Rio Grande Valley.” hﬁp:/,/dms.tamu.edufraporiﬁ.hmﬂ.
Department of Biological and Agricultural Engineering,
Station, TY. Date retrieved: February 18, 2003.

1zalez. General Menager and GIS Technician/LAN Manager,
Terigation District No. 2. Unpublished photos of Lateral A canal
over, March 7, 2003,

TFinojosa, Sormy, and Humberto Gos

respectively, Hidalgo County
lining and Wisconsin pipelme projects used on report font ¢
Michalewicz, T. E. Civil Engineer, U. S. Bureau of Reclamation, Austin, TX. Personal communications.
Spring 2005, :
Ric Grande Regional Water Plamming Group, Region M (RGRWEG). Regional Water Supply Plan for
the Rio Grande Regional Water Planning Area (Region M), Vols. Tand IT. Lower Rio Grande
Valley Development Council and Texas Water Development Board, January 2001

Rister, M. Edward, Ronald D, Lacewell, ] ohn B Robinson, John R. Ellis, and Allen W. Sturdivant,
"Beonomic Mefhodology for South Texas Irrigation Projects — RGIDECCON®." Texas Water
Resources Instimte. TR-203. College Station, TX. October 2002.

and John R, C. Robinser, "Beonomic and
Hidalgo Cowriy Irrigation District No.
Texas Water Resources

Risfer, M. Biward, Ronald D. Lacewell, Allen W. Sturdivent,

Conservation Bvaluation of Capital Renovation Projects:
2 (S‘{;\ Juan) — Rehabilitation of Alamo Main Canzl — Preliminary?'

Tnstitute. TR-276, College Station, TX. October 2004.

Texas Water Development Board (TWDB). “Region M Water Plan.” www twdb statetxus -
Date refrieved: March 7, 2005.

jrerp/M/PDFs/Regional Plan Wain Text/. July 5, 2003,




.

b

i
o

OO

(

OO0

(OO

(

N

Endnotes

1. In 2000, Fipps constucted a partial budget for a $2.1M
improving the average ID efficiency from 71% to 90%.
project, its atmual water savings,
and other life~cycle cost atiributes were not inc
accounting for these conditions and arriving at a compr

time value of maney, changes in operations and
lnded, however, Appropriate methodology for
ehensive life-cycle cost of saving water via

rehabilitation is documented in Rister et al, 2002.

2. Fipps is currently updating and enhancing
numbers anticipated to be published in late

3. Fipps also estimated potential on-fatm water s
improverments, and across differmg water-supp
savings are not replicated or used in this report; instea
watet-delivery conveyance system under normal water-supply conditions are utilized.

4, Fipps defined a ‘normal’ year as the summed total of all individual irrigation districts’ highest 5-
years {i.e., non-consecutive) average diversions for the twelve-year period 1986-1958.

5. Rister etal 2004 is an example application of this meth
Irrigation District No, 2 {San Juan)’s Alamo
an current listing of related reporis and applic

bis original estimates, with the preliminary-revised
March, 2005 and final estimatss by Jure, 2005.

avings under scenarios of “with’ and ‘without®
Iy conditions (L.e., drought and normal). The on-farm
4, only the estimated savings from the

Main. capital
atione of RGIDECON®.

6. Project costing is defined here as multiplying the &
pipe, gates, excavation work, ete.) by their expecie

7. As mentioned, the analyses used s a basis for extrapolating
facilitated by RGIDECONS, a spreadsheet model with dat:
snd financial principles consistent with capital budgeting

USBR.

‘8. The 17 project componetits are gmuped by project typ
costs-of-saving-water ($/ac-ff) also provided, Further,
previously enatyzed by TAES/TCE economnists, and do not include other projests prop

5. Note the analysis on Cameron Couhiy Trigation District No. 2 (eka San B
pumping facility is ignored herein becanse of uniquentss and its beng non
of conveyance system improvements captured i Fipps’ (2000) estimate.

gy with respect to Hidalgo County
rehabilitation project. This report also has

xpected quentities of all needed resources (e.g.,
d costs, and then summing the sub-totals, 28 is

typically done by engineers as part of design and project-planning work.

the investment estimated herein wers
calculations based an economic
(Rister et al. 2002).

enite)’s Rio Grande
-representative of the fype

hypothetical project assumed 10 gontribute o

Considerations for the expected life of the
mmaintenance costs,

e, with the individuel and agegregafe life-cycle
the data/results reflect those projects

10. Refer to Rister et al. 2002 for firther discussion on apnuity equivalents and their application towards

the economic and financial costs of water conservation via capital-project rehabilitation.
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