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Pending Test Results Summary

Seepage loss fests preformed in the Rio Girande Vailey were extremely high, ranging from 0 to
1220 ac-f/mi./yr, Generally, the highest scepage losses ocenrred in the smaller fined canals, High
concrete canal seepage losses indicate that improper construetion methods and materials are being
used i the region and/or canals may bave inadequate maintenance programs,

The unlined canals have seepage loss rates similar to thase reported in the scientific Jierature by
soil type, and range from 54 to 1037 ac-ft/mi A, We found no clear relation betwoen visual
condition and seepage loss for the unlined conals. Hovwever, for the Lined canals, {here was a clear
relation, particularly for canals rated 5 or less (on a scale of 10}

Taple 1. Ponding Test Resuits for Harlingan Irrigation District No.1

Top Seepage { Total Loss in Canal
Sepments t_.l':_anzi Soil Type g:;:” Width L?;tg}th Rate ~ {ac-fi/mile)
e g () (galiftiday) | parday per year?
canal 1, sec 2 | lined sandy loam | 7.2 15 7300 1.25 0.25
Bowman & .
Sec BB fined sandyloam [ 4.4 9 1890 3.61 (.53
HPh2 ined 6.8 a8 3342 1.42 0.77

; on a scale of 10 to 1.
based an 200 days of operatfon per year.
*fest is from the Phase 11 Sindy and is not roported further in fliis report.
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Pondine Test Prucedmés

We walked the canal test section o measure the length nsing a measnremont wiheel. We
also complsted the canal rating survey, took photas, ‘and looked for leaks aocurring from
apen valves and/or large cracks that were not representative of the canal lining. Those were

then sealed.

- Bix and 8 staffgages were placcd at equal distances along the canal tost section. Two

locaitons wors equipped with pressure transducers on test#2, whioh served ag staff gage.

The canal test section wag filled to normal operating capacity and shut dowen far the 24-
hour test.,

Before the teat began, time was atlowed to inspeet and seal the check straetures to prohibit
any firrther flowes imto the test scetion. Check gtructures used incinde dirt dams, wooden
gide gates, and steel-plated valves. As additional sealawd, dirt was back-filled arommd the

check strachures, '

Staff-gage readings were taken every 60 mitnites for the Firat 2 ta 3 howurs atd for the last 2
to 3 howrs on the hour for the 24-honr test, .

During the comirse of the test, canal dimnensions were recorded including top width, bottom
width, folal depth, side slope angic, and eross-sectioral shape. For catthen canals an
average top width was calenlated, and the bottom wridth estimated vging fhe other caval

dimensfons.




o _Harliligen Test 1

Tannary 31 ~ Febmary 1, 2000



’ Harlingen - Ponding Test 1

January 31 - Febrvary 1, 2000

F Staff Gage

Test Section
N/ canal #1 sec2
Conveyance System

. Projection: UTM, zone 14
Datum: NAD B3
Units: Meters

PMS Tearn, Agrieaitural Englneasing
Texas ASM Unlveralty

July 2000

| 0 04 0.8 1.2 Miles




Table 2. Canal Rating’

* Sea Canpl Rating Chart in Appendix

Scale lining condition cracks/holes f:aqﬂl]fqgl:ﬂf vegetation
ito s 2 2 3 2
. Table 3. Rating Totals
) Scale Overall Rating
4 to 20 9
10t01 7.2
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Dlstrict:
Test 1D;
Canal;
locatfon:
Test Date:
Starl Time:

Test 1, Infarmation and Field Measurements

Harlingen Irrigation District No.?

Harlingen 1
#1,560 2

2:00pm

Lining Typé.' Concrete
West of 507, south of Templeton Rd., and east of Goodwin Rd,

January 31 — February 1, 2000
Finish Tima:  2:00pm

Cansd Dimensions

_ Cross Sectlon:  Trapezoidal
Top Width(R)y: 150
Bottom Width(ft): 6.0
Total Depth{ft), 4.5
Side Siope:  1:1
_ Segment Lengthifty: 7300
Soil Type:  fine sandy loam
Overall Canai 6.1
Rating: -
Takls 4. Siaff Gage Readings (feet above bottom)
Date Time 8561 8462 5G3 5G4 sG5| 5466
31-Jan 2:00 PM 2.375 24375 2.3958 2.0833 " 18375 1.8125
w 2:00 PM 2.3641 24375 2.375 2,0823 1.827¥1 1.8425
4:00 PM 2.3541 24271 23646 2.0781 1.8219 1.7917
! 500 FM | - 2.3437 24219 2.3437 20728 1.8218 1.7817
I 1-Feb T1.00 AM 1 . 22017 . 2.375 23125 2.0 1.85441 1.7292
' 12.00 FM 2.2917 2.375 . 2.3125 2.0 1,8541 17282
. 2:00 PM 2.2708 2.3437 2.2817 2.0 1.8541 1.72892
. Sagment Length {ft} 1564 1043 1043 1042 1043 1584
_ Tabie 5. Average Unit Area |oss Rate :
FEEhour Fifday infday Gaif’rday | Acre-fifmilefyear®
0.0070 Q.17 1.25 73.89.

* Based on 300 days of pperation per year,




Harlingen Tcst 2

' February 29 —March 1, 2000



Harlingen - P?onding Test 2

February 29 - March 1, 2000

- Staff Gage _ :
Test Section 1]
» # Bowman canal ' '
sec B-B
Conveyance System

/\/ canai

7N/ pipe

/. / Roads
Projection: UTM, zone 14
Datum: NAD 83
Units: Meters Harlingen Iirigetten Bliatrct Ma.1
B Reservelr
] Canai Rides

OMS Team, Agricaltoral Engineering

Texas A&M University

July 2000
0 0.2 0.4 0.6 Miles
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Tabla 6. Canal Rating®

Scale lining condition: cracks’holes E:i%?{if%cg]gsf vegelation
Ita 5 4 4 3 1
Tablz 7. Rating Totals
Scale Owerall Rating
4 to 20 14
| 1010 1 4.4

% See Canal Rating Chart in Appendix



Test 2, Information and Field Measuremenis

Ristrict: Harfingen Irrigation Bistrict NO.1
Test ID: Harlingen 2 -
Canal: Bowman & sec B-B Lining Type: Concrete
[ocatfon:  South of Business 83 and west of Balker Potts
Test Date:  February 29 — March 1, 2000
Start Time:  12:30pm Finish Time:  1:30pm
Canil Dimensions
Cross Section; Trapezoidal
Top WidtheR:: 9.0 I . fte
Bottom Width{): 1.33 \ _i
Total Depthi): 4.0 o VR ¥ —
Slde Sieps;  1:1 5
Segment Length(f); 1890 il
Suil Type:  sandy loaim oo
Cverall Canal 4.4
Rating: ™
 Table 8, Staff (3age Readings (feet above bottom)
Date Tima SG1 8G2 PT1 8G3 SG4 .PT2 8G5 SE6
29-Feb [12:30 PM| 3.3125 | 34082 | 3.0208 | 3.2917 [ 2.2708 | 2.68458 3.0 28021
2:30PM | 3.25 33541 ; 2.8896 | 32398 | 3.2308 | 2.5937 | 2.9792 | 2.7804
330 PM | 2.2306 | 3.3333 | 2.9584 | 3.2084 | 3.2292 | 2,5833 | 2.8584 2. 75
430 AM | 31875 | 3.3229 | 2.9375 | 31875 | 3198 | 2.5625 | 2.9271 | 2.7188
i-Mar (11:30 AN 2,B854 | 29792 | 26041 | 2,8541 | 2.8541 | 2.2292 | 2.5037 | 2.3846
' 1:30PM | 28333 | 2.8375 | 2.5833 | 28332 | 2.8333 | 2.2084 | 2.5625 | 2.3333
‘Segment Length (ff)] 135 405 540 540 540 540 | 404 134.5
Tabla 9. Average .Unit Ares |oss Rate
FtHtmour Ftiday Infday Galffi%iday Acre-ftfmiig{yeerr
0.02 0.48 5.76 3.61 77 )

! Based on 300 days of operation per yesr.,
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LINED CANATSN RATING SYSTEM

Lining Condition

1. excellent

2. good

3. fair

4. . poot

5. -serious problems

cracks/holes - gize

a few hairline cracka

hairling to pencil size
predominately pencil size

pencil size and a few large cracks
predominately large cracks

N

Freguency of gracks

1. aparse

2 greater than 10" apart
3, 3o 10 epart

4. 3'ta 5 ° apart

5. less than 3' apart

Vegetation in Drainage Ditch or alonge base of
embankment :
© normai; rain-fad waads only

1.

2. above average
3, moderate

4, dense

3.

dense and lush

Overal Scale; 4-20
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THE VALUE OF APPLIED IRRIGATION WATER AND THE IMPACT
OF SHORTAGES ON RIO GRANDE VALLEY AGRICULTURE, 2001

Purpose. This stndy examines the economic costs to the Lower Rio Grande Valley
(LRGV) region of curtailed irrigation water supplies. This paper is a collaborative effort by the
Texas Water Development Board (TWIB), the Department of Agricultural Econcmtes, Texas
A&M University, and the Texas Water Resources Institite at Texas A&M University.

Water Deficits. Irrigation water shortages in the LRGV region have occurred in recent
yaars and are again predicted for the tpcoming 2001 agricuttural season. These shortages are dus
to multiple dronght years and an accunmtated water supply deficit by Mexico since 1992, Recent
engincering sindies have conchided that Mexico has niot met its requirement to release an average
{over five years) of 330,000 acre-feet of water inta Rio Grande tributaries during, and prior to, the
latest five-year eycle’ as stipulated by the internetional treaty of 1944. The impact of these deficits
on LRGV agrienltnre were not inmediately folt ag the remaining irrigation water supplics in the
resorvoirs were consmed.  Irrigation supply shortages have since occorred as water demands
exozeded the available supplies, which had been driwn down during the deficit yeara.  Recont
impacts are very apparcnt in redoced acreages and preduction of some ¢rops. Historical data on
crop irtigation in the LRGV region and the agrienttural sector’s imeraction with the regional
geonomy imply that irrigation water shortages wonld have major economic impacts to the regionat
economy, as shown in the following table (see the Appendix for more discussion on methadalogy).

Table 1. Annpal Impacifdere-Foot of Hed Irrienting Water in the Defici ind.

1, Total regional hoss in business activity $652
' meluding: 2. Dircet lows of erop sales %318
b. Total loss in gross regional product $282

¢. Totzl lass in income 10 buginess and persons 5219
(loto: ftoms aee nroaot addiibve, it am avolapping components of the tot] 2652/ nere-Facd.)
), Total lags ih full-time aquivalent emplovnent 0.02_jobs

Forecast. These figures form the basis for analyzing the economic impact of not having a
given quantity of irtigation water af the farm gare. An cvaluation based on Mexico™s historical
deficits s hoyond the seapo of this study due to complicating factors such as evaporation and
transmission losaes and possibly other uses of the water at aurnerous points in time, Section 2
prosents an analysis of the agpregate econornie impact of identified water shortages {with some
simplifying assumptions about tranarmission and evaporation Josses), Section 3 disensges how
these aggrogate cconomic pacts translate to the local level.

'R, I Brandes Company. “Preliminary Analysls of Mexico's Rio Grande Water Deficit Under the ] 944
Treaty”. Febrrary 17, 2000,



Section 2. Analysis of Identified Shortages

Table 2 below identifies a range of water quantities representing potential Mexican
roleases into the U8, Rio Grande River reservoir aysicm, The deficit for the 1992-97 eyole was
1,024,000 acre-foct. Unless Mexico immediately starts making substantial payments, the
curulative defieit is projected to grow to approximately 2,000,000 acro-feat by October 2, 2000
(the end of tha latest five year cycle). Thus, Mexico must deliver approximately 1,800,000 acre-
feot in cach of 2001 and 2002 to meet its treaty obligations. Table 2 shows the average annuai
econotmic impact of 1,000,000 acre-feet of irtigation watcr, compared to the 350,000 acre-feet
averape minimum anmual release reguired from Madeo aver a five year oycle. The range of
reservoir amounts aronnd these extremes are inctuded for illusiration. For any given release
amownt, there is an assumed 24% loss through evaporation, diversion losses, and ansporiation
losses (82 Append) to estimate the quantity aveilable to LRGV growers for irrigation purposes
{Columm 2). The econmic impacts in Colurmns 3 and 4 are based on the quantities in Colron 2,

Tnble 2. Economic Tmpact of Identified Quantities of LRGV Irrigntion Water.

Edentified Estimate Amount | Value in Terms of Gross
Quantify in  {Available to LRGV| Business Activity (Direct | Value in Torms of Full
Regervoirs Growors and Indirect Effects) Time Equivalent Jobs
(acre-feet) facre-feer) fdoliars per year) fiohs per year)
1,000,000 765,000 $498.780,000 15,300
900,000 688,500 $448.902,000 13,770
800,000 612,000 $399.024,000 12240
760,000 535,500 $349, 146,000 10,710
600,000 459,000 $299, 268,000 9,180
500,000 182,500 $249, 390,000 7,630
400000 | 306,000 $1099,512,000 6,120
350,000 267,750 . $174,573,000 - 5,355
300,000 229,300 $149.634.000 4,550
200,000 153,000 $59, 756,000 3,060
100,000 76,500 $49.878.000 1,530

Business Activity & Employment, Column 3 shows the atnual dollars of gross imsiness
activity gencrated from production and sale of irrigated LRGV crops assuming application of the
irrigation water amounts shown in Column 2. The gross business activity is a measure of the sales
atrd billing rooampts (net not sales) of ail seetors of the LRGY remional economy, This measurs
mcorpotates the “farm pate” value of agrienltural production as well as indirect, “up-gtream™
impacts on agreutturat supply businesses sales, Irrigated LRGV agriculture is obviously very
significant in torms of the regional economy. This analysis impties that if Mexico fails to release
the required 1,000,000 acre-feet in 2000 and 2001, the four county LRGV region would lose an
average of $498,780,000 in gross business activity in cach of thoss years, The smployment
itnpacts are measured in jobs, defined ag person-years of labar, Conzequently, one job could
represent more than one person, because the measure is in ierms of full-time equivaients (FTEs).
Mary part-time workers are used i agrieulture, 5o the actal sumbers of people atfected may be
Jarger than the mumber of joba reported. As a ule, one FTE agricultura? relafed job is accounts fior
abortl three seasonal workers, i.g., triplo the social impact.



Section 3. Local Incidence of Economic Impacts

The economic impacts m Section 2 will vary considerably across individual water districts
with their own specificd water rights. Table 3 iilustrates the fmpact for seleoted districts with
predominately irrigation uses. A compatison of projected 2001 watcr gupplics with 1996, an
extreme drought veer, shows a 52% reduction in irrigable acres in 2001 relative to 1996 for these.
selected districts. The upconting crop year is shaping up to be worse than the worst of the recent
drought years in forms of irrigation water availability. An examination of Table 3 shows that these
shortzges arg sproad imevenly across districts, with some districts having no water for most or all
of their irripated agricultural land, The estimated losses in gross buginess activity and employmernt
from Seation 2 will be felt rmore sevarely in those districts with greater reductions. For example,
thoge districts with over 90% reductions in water availability will have pronounced shifts away
from high vahie irrfpated crops like vegetables, citrus, sugarcane, and irrigated cotton. As a result,
the employment losses and business activity losses will oconr more heavily m these areas, Tnthe
lomg run, these tracts will lose their irtigated classification for property tax purposes. Property tax
assessment from dryland is lower than from irrigated land, implying serfons public finance
implications from prolonged shortage sitrations,

Table 3. Projected Water Balances and Declines in Irrigated Acreage for Sclected,
Predominantly Agricultural Irrigation Water Digtricts in 2001 Relative to 1996.

Anthorized Projected District Inches of Water Projected  Trrigable  Change in Poroent
Water Usage Balance  Needed to Irrigable  Acres Trrigable [¥eclina in
Irrigation Thsirict  Riglis Tan, 1, 200112 Irrigate One  Acrcsasef During  Acres from Ittizable Acr
{acre-fest) {acre-feet) Acre (incleding Tan 1, 2001 1996 199640 2001 singe 1996
diversion loss)
ADAMS
GARDEN 18,737 2,560 1.35 4,180 7,494 -3.314 =4 %%
SAN BEMITO 147,823 8.061 14 44 6,699 75,000 -63,301 ~41%
LOS FRESNOS. 52,141 )] 12.53 0 15,000 «15,0100 ~100%
VALLEY ACRES 22,500 2,628 9,48 3,327 7,048 4,621 -58%
WMERELCREDES#9 177,151 15,650 g4 22.370 55,000 -32.630 504
HARLINGEN 98,052 15,007 92,24 18,400 39,000 -19.510 5004
LA FERIA # 3 75,625 i 11.04 i} 17,500 27, 504} ~100%
SANTA MARIA 10,182 736 1104 800 3,700 =2.900 -T2%
DONNA 04,063 18,607 7.66 46 382 32,000 14,382 45%
ENGLEMAN 2,031 10,326 9.24 13,418 7761 5,649 7%
SANTA CRUZ '
#15 77,180 27,962 0,48 15308 46,708 -1L314 -24%,
HCILD.#19 11,776 0 o 4% O 5,000 =500 =-100M4
BAYVIEW 17478 5,078 1.27 3,008 &,00nn =2002 =33%
DELTA LAKE 174,776 57,916 .I'TT 32721 70,004 =37.27% -53%
HLCLD. #5 14,234 3,843 055 4 066 3,700 -1.634 ~219%
TOTALS: 192,837 403,812  -210,975 -52%

Derived by sobtracting Oct.-Dec. 99 usage from Sept. 00 balance, Personal commundcation, Gordon Hill,
Bayview Irrigation District.



APPENDIX

Assumptions, Methodology, and Limitations

Concepts. The approach to estimating the regional cconomic value of logt erop production,
in this report, is termed opporturmity cost analysis by cconomists. The “eosta” of not producing are
exprossed as foregone regional economic activity that could have otherwise enhanced the region’s
aro8s rogional prodect (value added), mcome and omployment. A major underpinning of this
analysis it that the lasg of confidenes that there wifl be any future Mexico inflows up e the
minirrm required by the treaty 350,000 acre-feet causes growers to cuttafl production. This is
evidenced by recent trends in irrigated production, Even though some production was occurring
during the deficit period, it was at lower and Jower levels dus both to & prolonged drought and the
tack of expected inflows in the river. The initial task at evaluating the opportumity cost from this
curtaftment is to valuo the use of the water in a nermal produetion year.

Data Development. The direct impact of frrigation water on the regional coononty is based
on azl cstimate of the total value of production per acre-foot of water, assioning that acreags is
allacated ameng crops as if producers made cropping decisions antictpating no shostages of
trrigation water. Crop vields per acre and erop prices ate based on anauat county or regional
estimatey puhlished by Toxas Agricubtural Statlstics Service. The valwe of ouiput per acre for each
crop is #mltiplied by the percentage of ctop land assumed to be devoted fo that ¢rop, and these
values are then swmmed across all crops to find the valus of irrigated output for 2 "composite” acro
of land. This typicat acreape reproscuts a conservative cstimafe of the value of nsing the HTigation
water because in the likelihood thaf farmers have a more plentiful supply of water they would
irrigate more valuable ctops than, say, cotton or grain sorghum, The intent bers is to show that. the
historical water deficits conld have been used at least in the crop mix that was actually irrigated.
The composite acre nses cotton (34,3%), sorghum (23.8%), citrus (8.8%), sugar catic (8.6%%), com
(5.6 %), forages (4.5%), and vogetables and other crops (14.4%). The gross values pet acte, per
orop were first divided by their respective water use (acre-foct), to obtain gross valug per acrz-foot
for each crop. This set of values was then multiplied by the acreage proportions and summed to
cbtain the weighted {by acreage) gross value per acre foot for the composite acre, The results arc an
estimate of the averape direst coonamic impact on arop sales of an acre-foot of water used for
irrtgation in the region.

Another key assumptiort in this analysis was the refationship betwesn water quantities in tho
reservoir aystem and irtigation mpplics delivered at the LRGV farm gate. For this analysis, it was
asmmed that tescrvoir evaporation losses wers 3%, river transportation losses wers 8%, and 13%
sonveyance Iouses within Districts, for a total estimated loss of 24%.

Macraecononic Analysis, All region-wide impacts on buginess activity, cmployment and
income are derivert from the estimates of direct praduction losses from the irrigated agriculture
sector in the region, [n its Senate Bill 1 work, the TWDB Planning Division had developed models
of the water planning regions of Texas, nging the IMPLAN software. These regional input-output
modela provide data ahowing the buying and gelling linkapes among all sectors in the economies,

uhimately producing “multipliers” that allow calculations of the indirect changes on the regional
economy cansed by changes in individual sectors of the economy. These mulipliers catimats the

offact of increases or decrcases in demand for goods and services on all tic region’s sectors,



Limitations. The procedure for caleulating direct impacts (lost potential crop production’}
results in average, not marginal, value of water estimates, In practice, at the margin, producers
notified of a redoction  anticipated water availability after plawting decisions have heen made
would first reduce or eliminate irrigation of crops returning a lower valug, and would climinate
itrigatton of higher valed crops only in the event of larger wator restrictions, Thug, the estinete of
the average vakue of water may be highcr than the marginal value, particularly in the instance of a
relatively small shortage. Alternatively, if an anticipated shortage wete snnounced i advanee of

- planting decisions, producers would be more likely to first reduce acreage of crops requiring more
infensive irtigation and producing higher values. In this case, the average vaie eould be
considerably less than the marginal value,

The regional sconomic impact of a water shortage on all businesses {3 ection 2 may be
understated two reasons.  First, the analysis assumes that farmers would have used the water that
they did not receive in the same paitern as the water that they actually used in cach year of the
historical period. More likely, farmers assured of adequate water supplies would have expanded
irrigated acreage of the higher valued erapa (sugareans and vepetables) and not the lower valved
crops of cotton and grain sorghum. The value of sales front acrcage of sugarcane and vegetahles is
significantly higher than the average of ail crops as shown, in the historical compasite acre. Hence,
tho divect impacts of water shortage are likely umderstated. The second reason ig that the analysis
docs not teke fnto account any "forward linkages", the vahe of econamic activity generated by the
local processing of local farm products. Rather, tho indirect impacts presented in this report
apcount only for the intcractions of farmers and their suppliers those to whom they pay for goods
and services, Some lovel of ininast existe if loeal food or foed processors lose local raw materiats,
but deta are not sufficient for the analysts to estimate this phemomenon in this region. Most
processing of raw farm products is thought to occur owtside of the Rie Grande Valley region.
Hovwever, the processing docs take place throughout Texas and the United States and lost
processing would cause impacts in thoss locations.

The farm impacts represont the best cstimate of e typical irrigation erop mix in the region
and can not be nsed 1o determine specific local farm damages as would be done in an analysis of
disaster Jogs, This analysis should only be used only to provide a macroeconoisc (regional) view of
econamic development that was pravoniod from benefitting the rogton because of the deficits. Mare
extensive ressarch and Tescurces 2re neaded to provide interested parties with data that covld show
actual, detailed damages done, either on-farm or area wide.



