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Technical Proposal 

Executive Summary 
Date: January, 18, 2017 
Applicant: Cameron County Irrigation District No. 2 
26041 FM5JO 
San Benito, Texas 78586 
Project Title: Conversion ofLateral "JN-1" from Open Canal to a Pipeline 

The Cameron County Irrigation District No. 2 (CCID2) is proposing to partner with the Bureau of 
Reclamation (Reclamation) with a Funding Group I Project to conserve water and energy. The proposed 
project consists ofconverting approximately 3,900 liner feet (If) of the unlined open canal in a segment of the 
Lateral "JN-1" to underground pipeline. These improvements arc expected to improve water deliveries by 
conseiving approximately 621.SO acre feet per year ofwater. The resulting water conservation will reduced 
required pwnping time needed to achieve the same water volume delivery thus increasing energy efficiency 
ofthe water delivery system by an estimated 25,015 kilowatt hours per year. Also, due to the proximity to 
the Lower Rio Grande Valley Wildlife Refuge, this project will benefit the Ocelot and Jaguarundi endangered 
species by providing a continual water source to the adjacent resaca to assist in maintaining the existing water 
levels necessary for the riparian habitat. The conserved water will effectively provide additional waler for the 
Lower Rio Grande Valley Watemwter System and allow CCID2 to explore marketing efforts with other 
entities. All of the proposed improvements are to be constructed on CCID2 property (none oflhe 
improvements will be located on a Federal Facility) and this project will be completed within 24 months. The 
construction phase ofthis project is estimated at 6 months, not considering schedule adjustments to 
accommodate necessary irrigation demands. The project can begin immediately upon any gnmt agreement 
execution. 

Background Data 

Cameron County Irrigation District No. 2 (CCID2) is located in the Lower Rio Grande Valley Region with 
its main office located in San Benito, Texas (See Figure 1.1). CCID2 boundary encompasses 64,4S9 acres 
and currently serves SS, l S1 acres of irrigated farmland where farmers grow citrus, vegetables, sugar cane, 
sorghum, com and hay (See Figure 1.2). 

CCID2 receives its water from the District's San Benito River Pump Station located in Los Indios, Texas on 
the eastern side ofthe Rio Grande. Pumped water from the Rio Grande is transported via two main earthen 
canals that deliver the entire district's agricultural and domestic demand. The district's distribution system 
consists of241 miles ofcanals and pipelines including: 120 miles ofunlined canals, 17 miles of lined canals, 
104 miles ofpipeline, and 15 miles ofresaca (oxbow lake). Ofthe 241 miles ofcanals, 137 miles arc 
considered to be main canals and 104 miles are classified as lateral canals. In addition to the above list of 
open canals and pipelines, CCID2 has a storage reservoir with a capacity of7,925 acre feet near the San 
Benito River Pump Station. Due to the large lengths ofinefficient open unlined canals, CCID2's overall 
distribution conveyance efficiency is an estimated 60 percent 

All water right holders along the Rio Grande below Amistad Dam are part ofthe Lower Rio Grande Valley 
Watermaster System. The system is currently over allocated and during the past few decades the semi-arid 
watershed has experienced several long tenn droughts. In addition, the supply is further compromised by 
1944 US-Mexico Treaty which allows Mexico to detain upstream flows and defer water deliveries up to five 
years in the amount 350,000 acre feet per year. The result is a system wlnerable to extreme drought and other 
inconsistent weather patterns. 
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The Lower Rio Grande VaUey Watermaster System provides water to inigation water right holders after 
municipal and industrial water right holders have been accounted for. The US share ofstoraae in the 
Amistad-Falcon System is CW'l'ently at 62.9% ofits 3,390,000 acre feet conservation capacity. This is slightly 
higher from 60.5 percent ofnormal conservation capacity a year ago at this time. However, inconsistent 
weather paltems can't be relied upon as a constant water source plus the area's population continues to grow, 
so water conservation improvements are crucial to long tcnn water resowco management. 

Currently, CCID2's irriga1ion water right is a tOlal of 147,824 acre feet per year. In addition to their irrigalion 
water riahts, the CCID2 bolds municipal/domestic wator ri&hts of5,5 J 8 acre feet per year, municipal water 
rights of6,390 acre feet per year, and industrial water rights J 92 acre feet per year. The average annual water 
diverted by the CCID2 from 2011 through 20JS for all users was roughly 71,400 acre feet per year. The 
CCID2's primary municipal customers include the East Rio Hondo Water Supply Corporation (6,685 acre feet 
per year}, City ofSan Benito (5,500 acre feet per year) and the City ofRio Hondo (890 aero feet per year). 
The CCID2 is the sole source ofwater for these municipalities, which together include a total population of 
nearly 50,000 residents. 

The CCID2 obtains its water from the Rio Grande at the CCID2 San Benito River Pump Station. This pump 
station, constructed in 2005, includes eight pumps (2- 150Hp, SO cfs pumps and 6 - 300Hp, IOOcfs pumps) 
and is powered by both electricity and natural gas. 

The CCID2 has completed several projects with Bureau ofReclamation in the past, including: 
J. Pwnpiq Plant Rehabilitation (03-FC-60-J 799) 
2. Canal Rehabilitation (04-FC-60-1871) 
3. Water 202S Challenge Grant• Gate Replacement (0S-FC-60-2017) 
4. Water 2025 Challenge Grant- Canal Piping (07FC60223S) 
S. Water 2025 Challenge Grant· Canal flow Measurement & Control Improvements (08-FC-60-
2330) 
6. 2016 WaterSMART Grant-Lateral "J" Open Channel to Pipeline (RJ6-FOA-D0-004) 
7. CCID2 is also a member ofthe Rio Grande Regional Water Authority that participated in the 
"Lower Rio Grande Basin Study'', prepared by the Bureau ofReclamation in 2013. 

Through CCID2's financial partnership with the Bureau ofReclamation, the above projects are conserving 
roughly 43,096 acre feot ofwater per year. 

Project Description 

The project consists ofwater conservation, energy conservation and other components that meet the goals of 
the 2017 WaterSMART Funding Opportunity Announcement No. BOR-DO-17-F012. The proposed project 
includes converting approximately 3,900 If ofthe open unlined canal to underground PVC pipe. The location 
of Lateral "JN-1" irription canal is shown In Figure 1.3. The conversion ofLateral "JN-1" will conserve an 
estimated 621.50 acre-feet ofwater per year plus conserve 25,015 kilowatt hours per year ofenergy. The 
current unlined canal experiences water losses from seepage into the ground, evaporation from the surface, 
plant transpiration from canal bank and floating ve,etation, and canal bank failures. Figures J .4 and J.5 
shows the existing cross sections ofthe Lateral "JN-1" and Figures J.6 through 1.9 show pictures ofthe 
existing conditions ofirrigation canal. Replacing this open unlined canal with a pipe will require clearing and 
grubbing ofthe vegetation and canal debris, connecting the proposed piping to an existing highway culvert at 
TxDOT FM 2520, or better known as Sam Houston Blvd., installing of3,900 linear feet ofPVC piping and 
associated tees and valves, and replacing several individual service laterals. The proposed piping will 
COMCCt to existing roadway culvert at Gamble Road (Cameron County) and will not require construction 
work within the road's ri&ht-of-way. 

Cmeion COUllly Irrigation Distrkt No.2 2 2017 S.nau ofRcclaltllllon 
Wak.SMART Applic:ation 

Lateral klN-1" 



Cameron County Irrigation Ol1trlct Na. 2 
raposed Canveraion at Laleral •JN-1* from 

Canal lo Pipeline 
Figure 1.3 

,.6. AMBIOTEC 

twtru• F-41H "==~~~ 



Comeron County lrrl90Uon District No. 2 
Crosa Secllon1 Overview Mop 

Lotero1 • JN-1° Open Canal 
Figure 1.4 

• aw. .,.:::r:_,..:.
A Stll_Uoo_ ,..~r ~ _..,-- ,..,,._ms 
"",.. .. ,..,u 

1 



.. .. ti •• 

14 

TO PO'"S 'RI 
.. ..

..
I 4 ~ II" I rr i rc11 

~ II"' I\ 
"

u >-"\ ~ ._, , \ ,-r-,
V 1

..
~ / 

1111 ~ ,... ..
41 \ ID lo ' lo

\ 
41 ' 41 41 ,..
.. \ 

''- 'L. I AA i4L 144 41 lu.

141 k~ 4 

SECTION A- A 
SCALE•1"•50' 

IH 

14 Ir,., A ~ ·-
' y

H 

10 

141 

41 

44 

41 •• 

' 
r 

J 

\ I/ 
~ 

' ,.... I C',1N, I. 

44 

SECTION 8-8 
SCALE•1"•5O' 

a1 

t& 

I'-., - .. 
J 
I so 

\ I 

'"--" 
' 

~I 

' 
" ~ c, NA ~-

144 

SECTION C- C 
SCALE..1"• 50' 

i 
f 

f 
1 
I 
! 
I 

i 
~ 

Camtran County 
lrrl9at1aa Oi,trlct No. 2 

CroH Section• Existing Lateral 
"JN-1" Open Canol Figure 1.5 

A -..=:':...~ 
,-1~-m)Ml-tm~ e.='"r.:-= 

un11111kr-•111 
~...... taMII... 



CAMERON COUNTY IRRIGATION DISTRICT No.2 
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E.1 Evaluation Criteria 

E.1.1 Evaluation Criterion A~ Quantifiable Water Savings 

The current unlined canal experiences water losses from seepage, evaporation, canal bank failures, and plant 
transpiration ofwhich the significant quantifiable losses are caused by seepage, evaporation, and canal bank 
failures. By replacing the open unlined canal with PVC pipe (See Appendix A for products brochures). this 
project will nearly eliminate all ofthe water losses in this portion ofLateral "JN-1". 

From Texas A&M Department ofAgricultural Engineering's, .. Irrigation District Efficiencies and Potential 
Water Savings in the Lower Rio Grande Valley ofTexas",1 (See Appendix B); seepage rate calculations are 
based on typical canal soils as shown in the USDA Soil Survey for Cameron County (See Appendix C). 
Predominate soils along this canal arc a Laredo Silty Clay Loam and according to this reference source, the 
seepage rate for silty clay loam is 2.24 gallons per square foot per day. Evaporation rates were estimated 
utilizing the Texas Water Development Board's, "Report 316 Evaluation ofGround-Water Resow-ces in the 
Lower Rio Grande Valley", 1 (Sec Appendix B). Lastly, the District has documented bank failures for this 
canal occuning on average three times per year. For the purpose of this application, it is assumed that the 
entire canal volume is lost when a bank failure occurs. 

Using the above information and reference guidelines, the conserved water volume was calculated at 
approximately 621.SO acre feet per year or an annual transit loss reduction of841.42 acre-feet per mile. The 
water conservation calculation is shown in Table l below. 

Table I 

Water Conservation Estimate 
Lateral "JN-1" Surface Area 1.79 Acres 
Latml "JN-1" Cross Sectional Arca 100.00 Feet 
Lateral "JN-l"Canlll Volume 8.95 Acre Feet 
Wetted Perimeter 32.50 Feet 
AvcraaeDenth 5.00 Feet 

Gallons per Square
Seepage Rate for Silty Clay Loam Soils 2.24 Foot per ofWetted 

Perimeter N!f' Dav 
E1tlmated see- 6D3.44 A<:rc Feet _,Year

E""""'"'tion Rate for Cameron Countv 61 Inches ner Ycar 
Eltimateci Evanaratlon 9.10 Am: Feet N!t' Year 

Failures n« Year I 
Full lrrin tion Canal Volume 8.95 Am:Feet 
Estimated Bank Failure Losses 8.95 Ar:rc Feet Der Ycar 

Aa-e Feet per Vear 
TOTAL WATER CONSERVATION ESTIMATED O:ICM 

By replacing the unlined canal with 36-inch diameter PVC pipe, the proposed piping system will decrease 
the measureable loses to less than I-percent ofthe calculated waler losses shown in Table 1. Also. the pipe 

1 "lniption Distric:1 Efficiencies and Polenlial Waler Savings in lhc Lower Rio Giande Valley ofTexas", Guy Fipps, and Ciai1 Pope 
"Report 316 Evalualion ofOround-Water Resources in the Lower Rio Grande: Valley", We4Jcy McCoy, Geoloaist, Texas Water Development 

Board, 1990 
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system will require less push-water (hydraulic pressure head) to counteract the resistance from the canal 
debris and vegetative growth along the existing banks. 

Water is currently diverted into the Lateral "IN-I" distn"bution system front Lateral "J", currently being 
changed from open canal to apiped system. Lateral "JN-1" proposed improvemenlS will better manage the 
water delivered to the 224.90 acres immediately served by the existing unlined open canal segment of 
Lateral "JN-1" plus an additional 104.96 acres served downstream of the unlined canal through an existing 
piped irrigation system. Figure 1.10 shows the existing unlined canal cross section with the proposed 
irrigation pipe cross section. 

The unlined portion ofLateral "JN-1" distribution system provides water to approximately 224.90 acres and 
tbe total estimated aMual average demand for this system lateral is 329.86 acre feet. Adding the estimated 
621.50 acre feet lost to seepage and evaporation for this canal segment results in 951.36 acre feet ofwater 
being more efficiently managed as a result ofthe project. 

The CCJD2 has pumped an average of71,400 acre feet annually in recent years. Since majority ofthe 
district's distribution system relies on unlined and open earthen canals for delivery, the water losses in the 
distribution system arc estimated at nearly 40 percent, or final delivery ofonly 42,033.6 acre feet per year. 
When comparing the water savings for the proposed improvements for Lateral "JN-1", 621.50 acre feet, the 
annual water savings expressed as a percentage ofthe district's supply is 1.5%. When considering only the 
95 1.36 acre feet ofwater delivered through Lateral .. JN-1", the aMua! water savings percentage for Lateral 
"JN-1" is 65.3%. 

Upon completion ofthe proposed improvements, CCJD2 wiU verify the water loss calculations by installing 
temporary flow metering devices at Lateral "JN-1" influent canal gate structure and at individual customer's 
outlet structures. Water seepage and evaporation losses will be determine by subtracting the influent 
measurements with the delivered water and pipe volumes. CC1D2 will prepare a final report, for submittal to 
lhe Bureau ofReclamation, on the findings of the water conservation measures resulting from the proposed 
improvements included in this project. 

E.1.2 Evaluation Criterion B: Water Sustainability Benefits 

Conserved Water to lnstream Flows· CCID2 actively participates in the regional water marketing through the 
Rio Grande Watennaster Operations. The Watermaster serves as the administrator ofall 53 entities with 
water rights within the Lower Rio Grande Valley jurisdiction and manages all contracts made between users 
which transfer any surface water allocation. The annual flow of621.50 acre feet ofconserved water to 
remain as instream flow can be marketed to other non-CCID2 agricultural or municipal users in the region if 
detennined to be a surplus by CCID2. 

The proposed project will include a service lateral to supply water to Resaca del Rancho Viejo (Resaca) to 
maintain tl1e current water level and maintain the surrounding habitat. This Resaca parallels the existing 
Lateral .. JN- l" open canal and is approximately 12 feet lower that the existing canal. Currently, a large 
portion ofthe water within the Resaca is from seepage of Lateral "JN-1 ". Storm water is a limiting source of 
water and is not sufficient lo maintain the surrounding habitat. By converting the Lateral "JN~1•• open 
unlined canal into a pipeline, access to majority of the Resaca's source of water will be removed. The service 
lateral will provide an access to irrigation water to fill the Resaca on an as-needed basis, at no charge, as 
requested by the adjacent landowners. By providing access to water in order to maintain the water levels in 
the adjacent Resaca, the riparian habitat can be preserved for the diverse array ofbirds and wildlife that live 
near and within the Resaca environment. In addition, the Lower Rio Grande Valley National Wildlife Refuge 
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is only 2.9 downstccam on Resaca del Rancho Viejo (I. 7 miles direct route). This Refuge provides habitat for 
l 9 threatened and endangered species including two federally listed endangered species; the Ocelot and 
Jaguarundi. As stated on the "Gulf Coast Jaguarundi Recovery Plan, First Revision," U.S Fish and Wildlife 
Service; December, 2013, the Jaguarundi's main diet consist ofriparien birds, small mammals and reptiles 
that arc part ofthe rcsacas habitat (See the referenced document's coversheet and USFWS List ofEndangered 
Species in Texas have been included in Appendix E). The resacas, while they may not be the most prevailing 
habitat ofthese two federally listed endangered species, they do function as wildlife corridors lo avoid going 
thru urbanized areas and provide them with a vast variety of food resources. The construction ofa service 
lateral will allow the Resaca del Rancho Viejo maintain its riparian environment, in tum nurturing a more 
diverse and lively environment to support the restoration of the population ofthese endangered cat species. 

The recent droughts have significantly impacled Cameron County for the past two decades. Reports have 
estimated the loss ofirrigation water would result in an estimated loss of$394.9 million and 4,840 jobs3 (See 
Appendix E) for a region with 32 percent ofits population at or below the poverty rate4• The economic 
effects from the reduction or loss ofirrigation water directly impact lhe economic activity in the rural 
agricultural economy and in other non-agricultural economic areas. 

RegjonWatcr Sg[y Sustaipabili!)' - All water right holders along the Rio Grande below Amistad Dom ore 
part oflhe Lower Rio Grande Valley Watermaster System. During the past several years the system has far 
exceeded the available water supply and the recent severe droughts have only worsened the water supply 
levels. In addition, the system has become more reliant on Mexico release of water from their watershed as 
agreed upon in the February, 1944 "Treaty between the United States of America and Mexico, Utilization of 
Waters of the Colorado and Tijuana Rivers and of the Rio Grande". This treaty allows Mexico to detain 
upstream flows and defer water releases for up to five years in the amount 350,000 acre feet per year. That 
results in a total impoundment of 1.75 million acre-feet of water for the five year period, or55.1 % ofthe total 
Amistad/Falcon Dam impoundment This combined with the fact that the majority of the watershed is o 
semi-arid region, leads the Lower Rio Grande Valley Watennaster System very susceptible to irregular 
weather patterns. 

All the partners in the Lower Rio Grande Valley Wotcrmaster System know the importance of water 
conservation. Conserved water from this and similar projects will offet the region and potential customers 
more options that support sustainable growth and sound management ofsurface waler supplies. Any water 
conservation benefit from this project provides direct and indirect economic benefits for CCID2 and others in 
the region. The 621.50 acre feet of water per year expected to be saved by this project can be marketed to 
other non-CCID2 agricultural or municipal users in the region. The conserved water, along with the energy 
savings from the reduced pumping requirements, provides an added commodity and savings for CCID2. 

The Texas Water Development Board's Rio Grande Regional Water Planning Group (Region M) estimates 
population in the eight county (Cameron, Willacy, Hidalgo, Jim Hogg, Maverick, Starr, Webb, and Zapata) 
regions is expected lo grow from l .7 million in 2010 to nearly 4 million in 2060. Based on these population 
projections, the water supply shortage is estimated to be nearly 600,000 acre feel per year by 2060 or 35 
percent over the estimated water demands. With the continual growth of the region and the resulting increase 
in water demand, the markel for water will continue to increase. Recent droughts and water supply shortages 
have only increased the demand for waler to the region's water rights holders. 

, Luis A. Ribera and Dena McCorklc, "Economic lmpacl Eslimale of lnigation Water shOflllge on 1he Lower Rio Orande Valley Agriculture~. 
Tcxus A&M University AgriLirc Extension, June. 2013 
4 

Unib:d States Census Burmu (201 S), Quick Facts Cameron County, Texas, http:/lwww.ccnsus.gov/q11ickfac1S/lable/PSTI>4S21 S/48061 
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E.1.3. Evaluation Criterion C: Energy-Water Nexus t 

Subcriterfon E.1.3.1 - lmplementatfon of Renewable Energy Projects 

The project does not include a renewable energy component related to water manaaement and delivery. 

Subcriterlon E.1.3.2 - lncrealing Energy Efficiency In Water Management 1 

The project will result in energy conservation by pumpina 621.50 acre feet loss water Crom CCID2's San 
Benito River Pump Station. The San Benito River Pump Station, point ofdiversion from the Rio Grande 
River, includes eight pumps; 2- JSOHp, SO cfs pumps and 6 - 300Hp, IOOcfs pumps. Table 2 below shows 
the calculated energy to be saved by pumping less water to a more efficient delivery system in Lateral "IN-
1". Water pumped from the Rio Grande does not require treatment for irrigation purposes, therefore there 

r 
\ 

are no costs savings associated with treatmenl 

CWTCl'lt Annual Enenrv Usage at S11n Benito Pum1> Station 2.873.494 Kwh 
Total Water PUllllled 71400 Acre Feet 
A--&enrv ner Acte Foot PtnnnM 40.25 Kwh/acrc feet 

I 
Estimated Conserved Pumned Water 621.SO Acre Feet ner Yeaz 

TOTAL ENERGY CONSERVATION ESTIMATED ll.015 KwhNear 

. 
Table2 

Eneru Con1ervatlon Eltlmate 

r 

Tho project is anticipated to reduce vehicle miles and resulting carbon emissions because of the reduclion in 
required maintenance for the piped canal versus the cunent open unlined canal. Currently, Lateral "JN-1" 
experiences bank failures on average ofonce per )'e8I' and each failure requires heavy construction 
equipment approximately three lo four days to repair. Table 3 below shows the calculated carbon emissions t 

)I 

I, 
,1 

>j 
ii 

:1 
i 

I 

Sf 

saved by providing a more reliable conveyance system. Vehicle carbon emission rales are established in 
FEMA's Combustible Emissiom Calculation Sheet (See Appendix F). 

Table3 

Estimate for Carbon Emlulom for Canal Maintenance and Rem.In 
Number ofBank Renairs I Failures/Year 

col 
Estimated Emission . C01 Emlalon 

R- •r Eaulnment Houn/lh11oalr ltonl/llrl ttonllraalr\
Bull Dozer 48 0.1773 8.SI04 
DumnTruclc 16 0.1m 2.83S2
Excavator 16 0.1773 2.8368 

Total CO, Emissions na Repair 14.18 tonslnmair 
! 

Annual CO. Emission, for Lateral "JN-1" lfflullrs 14,U Tona/Vear 
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Due to the storage capacity concerns ofthe Lower Rio Grande Valley Watennaster System, all participants 
support fellow entities efforts to improve conveyance systems resulting in the conservation ofwater. Any 
water conservation benefit from this project provides direct benefits for all participants in the region. At the 
time ofthls application submittal, CCID2 has obtained a project support letter from East Rio Hondo Water 
Supply Corporation (See Appendix H). Additional support letters are available upon request. 

Subcriterion No. F.3 - Performance Measures 

Upon completion of the proposed improvements, CC1D2 will instaJJ temporary flow metering devices at 
Lateral "JN-1,. influent canal gate structure and at individual customer's outlet structures. Water losses will 
be detennined by subtracting the influent measurements with the delivered water and pipe volumes. Energy 
conservation measurements wilt be calculated by using the same "Average Energy per Acre Foot Pumped" 
factor shown in Table 2 in comparison to the measured water volume savings detennine the flow monitoring 
for the Lateral "JN-1". CCID2 will prepare a final report, for submittal to the Bureau ofReclamation, on the 
findings of the water conservation measures resulting from the proposed improvements included in this 
project. 

E.1.7. Evaluation Criterion G: Additional Non-Federal Funding 

CCID2 is seeking federal grant funds of$l38,443 and the remaining funds for the project will be provided by 
CCID2. With a total project cost of$346,624, the Non-Federal funding perccnlage is 50.0 pen:enl. 

E.1.8 Evaluation Criterion H: Connection to Reclamation Project Activities 

The Bureau ofReclamation has funded numerous projects in the Lower Rio Grande Valley for several irrigation 
and municipal entities. AU the projects directly and indirectly affect water conservation for the entire basin which 
transfers to benefits to all users in the Lower Rio Grande Valley Watennaster System. CCID2 experience with 
previously funded Bureau ofReclamation projects are listed in Background Data Section of this report. 

The Lower Rio Grande Basin Study was completed by 1be Bureau ofReclamation in December, 2013. The 
report was completed in partnership with the Rio Grande Regional Waler Authority, including its 53 entity 
committee, the TCEQ Region M Planning Group, the Texas Commission on Environmental Quality, the 
Texas Water Developmenl Board, and the International Boundary and Water Commission. The sl\ldy 
evaluated future water demands, future water supply, weather inconsistencies and other factors impacting the 
supply and demand for water in the Lower Rio Grande Basin. The Rio Grande Regional Water Authority is 
made up ofeight counties including Hidalgo, Willacy and Cameron Counties. CCID2 is an active member of 
the Rio Grande Regional Water Authority. 

Performance Measures 
Performance Measure No. A- Project with Quantifiable Water Savings 

Pre:project estimations ofbaseline data - From section E.1.1 ofthis report. as per the Texas A&M 
Department ofAgricultural Engineering, .. lnigation District Efficiencies and Potential Water Savings in the 
Lower Rio Grande Valley ofTexas", Guy Fipps, and Craig Pope; seepage rate calculations were based on 
typical canal soils as shown in the USDA Soil Survey for Cameron County. Typical soils encountered in 
this project area are Laredo Silty Clay Loam with an estimated seepage rate of2.24 gallom per square foot 
per day. Evaporation rates were estimated utilizing the "Report 316 Evaluation ofGround-Water Resources 
in the Lower Rio Grande Valley', by the Texas Water Development Board, 1990. Lastly, the District has 
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documented bank failures for this canal occurring on average three times per year and was assumed that the 
entire canal volume is lost when a bank failure occurs. Usin& these reference 1uidelines, the proposed pipe 
improvements will conserve approximately 621.S0 acre feet per year. 

Post-project methods for quantifying the benefits ofcanal lining - Upon completion ofthe proposed 
improvements, CCID2 will install temporary flow metering devices at Lateral "JN-1" influent canal gate 
structure and at individual customer's outlet structures. Water seepage and evaporation losses will be 
determine by subuactin1 the inOuent measurements with the delivered water and pipe volumes. CCID2 wiII 
prepare afinal report, for submittal to the Bureau of Reclamation, on the findings ofthe water conservation 
measures resulting from the proposed improvements included in this project. 

Performance Measure No. B - ProJect wltll Qaantlflable Energy Savings 

Increasing EnerJy Efficiency in Water Management- The decrease in the needed push-water will decrease 
the required pumping from CCID2's San Benito River Pump Station. The resulting water conservation will 
reduced required pumping time needed to achieve the same water volume delivery thus increasin& energy 
efficiency ofthe water delivery system by an estimated 2.S,0IS kilowatt hours per year. Also, the project is 
anticipated to reduce vehicle miles and resultina carbon emissions from the reduction ofrequired canal 
maintenance and bank failure repairs. Table 3 shows the calculated carbon emissions saved by providing a 
more reliable conveyance system. 

Environmental and Cultural Resources Compliance 

The proposed project will be constructed by CCID2 staff. Staff will be instructed to minimize impacts to 
local environmental seneitive areas and adjacent landowners. All proposed improvements are to be 
c:onstnlcted with in the CCID2 existing right-of-way (ROW) which has been previously disturbed. To protect 
aaainst any environmental damages, CCJD2 will coordinate with Federal, State and Local regulatory agencies 
to ensure all required environmental regulations arc followed 

1. Since the project w.ill include soil excavation, the creation ofdust is a strong possibility. CCID2 
crews will sprinkle water to control dust creation during construction. 

2. The current inigation canal is routinely maintained by CCID2 maintenance crews and doesn't 
provide sufficient habitat for endangered species. The area is not desipatcd as a protected habitat 
by the US Fish and Wildlife Service. In any case, CCJD2 will work with all Federal, State and Local 
regulatory agencies to ensure the project follows any required federal environmental reautations. 

3. The project area is not designated as a protected wetland by the US Anny Corps ofEngineers. The 
Corps of£niineers does not regulato irrigation canals and drainage ditches. 

4. Portions ofthe CCID2 water conveyance system was constructed 1903. 
5. The project proposes to connect to an existing influent control structure and service laterals to 

adjacent farm land. These features were constructed, modified and improved on an as-needed basis 
over the last 60 :years. 

6. CCID2 doesn't own any structures that may qualify for the National Reaister ofHistoric Places. The 
Environmental Compliance Report will coordinate with the Texas State Historical Preservation 
Office for approval prior to the commencement ofthe construction work. 

7. There are no known archaeological sites in the project area. The Environmental Compliance Report 
will coordinate with the Texas State Historical Preservation Office and other applicable review 
agencies for approval prior to the commencement ofthe construction work. 

8. This project will have indirect positive effect on low income or minority populations. The proposed 
project will conserve water and energy required to provide irriaation water to the area adjacent to 
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Lateral "JN-1". This results in a cost savings for the CCID2 and the public which is 32 percent is at 
or below the poverty rate 

9. There arc no tn'bal lands in the project area. 
10. The project will not contribute to tho continued existence or spread ofnoxious weeds or non-native 

species. 

Letters of Project Support 

See Appendix H for the letter ofsupport from East Rio Hondo Water Supply Corporation. 

Required Permits and Approvals 

The Environmental Compliance Report will coordinate with and obtain approvals from multiple Federal and 
State environmental agencies prior to the beginning ofthe cons1tuetion phase ofthis project. No pennits are 
anticipated to be required, but any requested permit coming from the Environmental Compliance document 
will obtain approval prior to the begiMing ofconstruction. The project does not include the crossing ofany 
TxDOT or Cameron County right-of-ways thus will not require any utility crossing pennits. 

Official Resolution 

CCID2 adopted a resolution for this Grant Application on January 10, 2017. A copy ofthis resolution has 
been provided in Appendix I. 

Project Budget 

Funding Plan and Letten of Commitment 

CCID2 will fund the entire non-grant portion ofthis project, $173,31 I or SO-percent of the project costs No 
3rd Party funds wilt be used on this project. CCID2 portion ofthe funds include $69,738 ofin-kind 
contributions including labor and equipment costs. CCID2 cost associated with material and contractual 
costs will be compensated through the District's account reserve funds. Labor and equipment in·kind 
services will be paid for from the District's general operating budget. The District's accounting balance 
sheet (included in the Appendix J) shows that sufficient funds are available for the completion of this 
project. Tab1e 5 below shows the Summary ofNon-Federal 1-'unding Sources. 
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Table5 

Summary of Noa-Federal Fundl II!. Sources 
Fundfnir Sources 
Non-Fedenl Entities 

Cameron Countv lrrin tlon District No. 2 

Fundlu Amountl 

$138.443 I 

Non-Federal S•btotal: Sl3L443 

Other Federal Entities 
None so 

Other Federal Subtotal: so 

Roo.uestcd Reclamation Fundin1t: Sll.1..443 

TOTAL PROJECT FUNDING: $346.,624 

Budget Proposal 

Table 6 shows the Project Budget Proposal. 

Budget Narrative 

Salaries and Wages 

The District personnel involved in this project along with their salaries and fringe costs are detailed in Table 
6. The General Manager, Mrs. Sonia Lambert, has been District Manager for thirty-nine years. CCID2 has 
completed several Bureau ofReclamation improvement projects under the management of Mrs. Lambert. 
Tiie Field Supervisor for the proposed work will be Mr. Jesse Moncivaiz. Mr. Moncivaiz bas 14 years of 
experience as a field supervisor and has been with CCID2 for 22 years. 

The District also plans to utilize two construction crows made up of3 men. Both crews are able to complete 
the work needed for this project. The fringe benefits of 14.48%, as shown in Table 6, include Social Security, 
Retirement, Health Insurance, Paid Leave, Medicare. Unemployment and Workers Compensation. 

The project budget assumes two crews for eipt 40 hour work-weeks to construct the proposed 
improvements. The pipeline is roughly 3.900 feet long, the combined efforts ofboth work crews can lay 
roughly 600 feet per week, resulting in seven weeks ofpipe installation. The other pipeline appurtenances 
will bo installed as they are encountered and will take roughly one week to conslnlct. 

The conslruction time for two crews is budgeted at eight 40 hour work-weeks or 640 hours and the Field 
Supervisor time is estimated at 1 S hours per week during construction and an additional 40 hours for the 
managing of in-kind services provided by the district. The General Manager's (Sonia Lambert) time is 
budgeted at 80 hours for the lenath of the project to manage all phases ofthe project. 
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Tahle6 
BUDGET PROPOSAL 

.._,. ,.,.._ ··OTY · Uall · llnlthkaflin ccm2 USBR · T11t.ll'...t · 

DISTRICT EXPENSES 
Salarlesand Wa211 
General ManaRet $55.69 80 HR S4,4SS $2,228 $2,228 S4,4SS 
Field StaffSu~bor $27.90 160 HR 54,464 $2,232 $2,232 $4,464 
Crew#I $34.33 320 HR $10,986 SS,493 SS,493 $10,986 
Crew#l S32.54 320 HR $10,413 $5,206 SS.206 $10,413 

Frlne. BtneObi (14.48%) 
Oeaem Manager SS.07 80 HR $646 $323 S323 $646 
Field Staff'Supervisor $4.04 160 HR $646 $323 $323 S646 
C'rew#I $4.98 320 HR S1,594 $797 $797 $1,594 
Crew#2 $4.72 320 HR Sl,SlO ms $1SS S1,510 

Equipment 
D6Dom $46.19 160 HR S7,S02 S3,751 $3,7.SI S7.S02 
Excavator CID 290) $84.91 320 HR $27.171 Sl3.S86 S13.S86 527,171 

SuppllalMalerlals 
stakes Dnd SPIIY Dllint SJS0.00 I LS $350 $175 S175 S350 
SUBTOTAL .. ' . ... .nue . SU.1169 S6t.731 

PROJECT EXPENSES 
Sunnlla/Materlals 
36" A-2000 Pioe S52.00 3900 LF $202,800 $101,400 $101,400 $202,800 
1s• A-2000 Pipe $20.00 40 LP S800 $400 $400 $800 
48" Relnfon:ed Concrete Pipe $95.00 24 LP $2,280 S1,140 Sl,140 $2,280 
36"d5"Tee $1,200.00 2 EA $2,400 $1,200 $1,200 $2.400 
36" Elbows Sl.350.00 5 EA $6,750 S3,37S S3,37S $6,750 
15"ElboWI SIS0.00 4 EA $600 $300 $300 S600 
36" Gates $5,000.00 2 EA SI0,000 SS,000 $5,000 $10.000 
14" In Lbte Oatea $1,500.00 2 EA $3,000 Sl,SOO Sl,500 $3,000 
14" Al~lfa Valves S300.00 2 EA $600 $300 SJOO $600 
ts• Draw Bands S10.00 4 EA S40 $20 $20 $40 
C'oncrele $105.00 5 c:v $525 S26J $263 $525 

Entdnttrln1 Conlractual 
Reai5tered Proression11l Engr. SU0.00 40 HR $6,000 $3,000 SJ,000 S6,000 
Sr.CADT111;hnic:ian SSS.00 40 HR $3,400 Sl,700 Sl,700 $3,400 
C'AD Techni,ian S6S.OO 80 HR SS.200 $2,600 $2,600 SS,200 
Adminisuatloa Assistant SSS.00 20 HR $1,100 ssso ssso Sl,100 
R~1dstmld PfOJesslonal SufV. S110.00 40 HR $4,400 $2,200 $2,200 S4,400 
SurveyC- S150.00 120 HR $18,000 59,000 $9,000 $18,000 

01h1r Contnetu1I 
Environmr:ntal Conmliance 1% S2,99S Sl,49S Sl,498 $2,995 
Ocolcchnical Tcating 1% $2,995 Sl,49S Sl,498 $2,995 

Olh~t 
D__.:_ $3,000.00 1 lS $3,000 Sl,500 $1,SOO S3,000 

SUBTOTAL $13&.A4.1 $131,443 $276.816 

Total Dlreet Cost $173,JU $173,311 $346.614 
Tolal Indirect Collt 

OTAL PROJECT com 
so so so 

T $173.311 $173.311 SJ.1"24 



Fringe Benefits 

The fringe benefits of 14.48%, as shown in Table 6, include Social Security, Retirement, Health Insurance, 
Paid Leave, Medicare, Unemployment and Workers Compensation. 

Travel 

There is no travel anticipated on this project 

Equipment 

CCID2 plans on usin& two pieces ofequipment included in Table 6, a D6 Bulldozer and JD 290 Excavator, 
already owned and maintained by the districL Equipment rates are based on the "Construction Equipment 
Ownership and Operating Expenses Schedule, Region VI., by the US Anny Corps ofEngineers, November 
2011. 

The JD 290 excavator is estimated to be operating about 80% • 90% ofthe 320 hours budaeted and be on 
standby the other 10- 20'/4 of the time. For the 160 hours budgeted for the D6 Bulldozer, it is estimated to be 
operating 90% ofthe time and be on slandby 10% of the time. 

Materials and Supplies 

The 36·inch and 15-inch PVC pipe unit pricing are based on a price quote from Contech Engineering 
Solutions ofS52/LF and $20/LF respectively. The unit prices for the PVC tees and elbows were provided by 
Soileau Industries. The unit prices for the gates, alfalfa valves and draw bands were provided by Fresno 
Valve and Casting, Inc. The unit prices of$11S/LF for 54·inch reinforced concrete pipe (RCP) and ready­
mix concrete ($105.00/cubic yard), to be used for the irrigation wells and gate valves, were provided by 
CAPA. Supplies and Materials line item are too numerous to quantify; however, lhc estimate of$3S 

0 is based on previous project costs ofsimilar size. 

Contractual 

Professional Services -Ambiotcc Civil Engineering Group, LLC (Ambiotec) will provide surveying and 
engineering services to construct the project. Services include surveyins the canal ri&ht ofway for boundary 
and field topography. Desi&nin& engineering constnaction plans and specifications, construction slake-out for 
the proposed pipeline and assistance throughout construction. The Enpteer will also assist with the request 
for proposals for material quotations and for construction material testing services for required soil and 
concrete tests. A budget of 1% ofconstruction (material and labor coses) is appropriate for construction 
material testing. The total estimated cost for this contractual ponion of the project is approximately $38, I 00 
for SW'Veyiog and engineering services plus $2,995 for construction material testio&. 

Material Supplies - CCID2 is a public entity operating under the Texas Water Code and subject to those 
procurement standards for construction proposals and materials over $25,000. It is assumed that three sels of 
materials quotations will be requilcd. For contrncts over $75,000, the public bidding process will be required 
which includes two public advertisements in a general circulated newspaper. It is assumed that two public 
request for bidders will be required to provide bids. 
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Environmental and Regulatory Compliance Costs 

The District has included in its budget I% ofthe total project, or $2,995, cost for Environmental and 
Regulatory Compliance. The amount ofwork that may be necessary for environmental clearance is difficult 
to predict and will be determined by initial notification ofthe regulatory agencies. Notification and required 
report costs are included in the 1%. 

Other E11>enses 

The anticipated project reporting costs are estimated at $3,000 which includes testing of the pipeline and 
evaluation ofmetered flow to verify and document the water savings. 

Indirect Costs 

There are no anticipated indirect costs on this project. 

Budget Form SF-424C 
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Ct')NTECH. 
ENGINEERED SOLUTIONS 

A-2000 PVC Pipefor Storm Sewers and Droinoge 



\Drainage systems are required lo meet multiple criteria. The 
choice of a parlicular material depends upon a number of 

foctors; however, the best choke is the one that yields the 

best performance over the project life cycle. 

Thermoplastic Storm Sewer and 
Drainage Pipe 

In recent years, the use of thermoplastic pipe for slormwoler 

drainage systems has gained wide acceptance-based 

upon performance and economic advantages when 

contrasted with more conventional drainage pipe materials. 

However, when it comes to perlo1·mance, not a ll 

thermoplastic storm sewer pipes are equc.iJ. There are 

distinct differences between A-2000 Polyvinyl Chloride (PVC) 

drainage pipe and other drainage pipes that can affect 

overall pipe system performance. 

Contech•A-2000 PVC Drainage Pfpe: 
Available In Diameters 4°-36" 
and 14' or 22' lengths. 

Originally developed in the early 1980's, A-2000 has 

built an outstanding performance history that's setting the 

standard for gravity Aow, sanitary sewer app~cotions. The 

material advantages offered by PVC-plus the innovative, 

double wall design with the unique, patented gasketed joint 

system-makes A-2000 the ideal choice for stormwaler 

drainage systems. Now you con have all of the advantages 

without 1he limitations of HOPE or reinforced concrete pipe. 

Compott A-2IIOO PVC pro&f1 lsstalilt ..tnot wbfect 
to !Gail buitling llb HOPE. 

Selecting Performance Storn1 Sewers 
and Drainage Systems 

Strength 

A-2000's PVC 

compound 

provides 6 times 

grealer long-term 

material stiffness os 

compared 1o HOPE 
drainage pipe materials. 

And A-2000 pipe, UNLIKE 

HOPE drainage pipe, has a 

minimum 46 pipe stiffness for ALL diameters. 

Minimum Specified Pipe Stiffness (73j* 

0Aduol A-2000 pipe aliffneu we"- a,. 50 p,J 

Better deflection control 

When compared to other 1hennoplastic pipes on the morket, 

A-2000 stands up to the tesl. In fact, it comes out on top. 

When installed In ac:con:fance with ASTM 02321, A-2000 

provides excellent shape control (performance). 

The difference between effedive pipe stiffness of 

A-2000 and HOPE drainage pipe during construction on 

a summer day can result in A-2000 being as much as 3 

TIMES STIFFER. This significont stiffness advantage, com­

bined with PVC's lower strain sensitivity and temperature 

sensitivity, means A-2000 con be Installed with convenlio11GI 

flexible pipe practice and not experience excessive shape 

distorlions. 
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Based on research done under the National Cooperative Highway 
Research Program, AASHTO has revised its plastic pipe design 
methods. MSHTO designs now include wall profile stability, soil 
arching and defledion as design considerations. Unstable wall 
profiles fail by local buckling rather than by ring compression or 
ring buckling. This research demonstrates that the A-2000 profile is 
stable while others, like those used for HOPE M294 pipe, are not. 

A-2000 PVC pipe can be used with 1 foot of cover under highway 

loading. Current MSHTO LRFD Design Methodology has required 
all thermoplastic pipes to have a minimum height of cover of 2 feet 
under pavement. This requirement was derived from a Minnesota 

DOT Research Report (20051 that studied HOPE pipe performance 
under highway loodfng. The report indicates significant thermal 

expansion of HOPE pipe under shallow fills. PVC pipe was not 
incorporated in this study, and it should be noted that HOPE 
experiences four times more thermal expansion than PVC. 

A comparison of cove r he igh ts us ing MSHTO design 
methodology and 1-1 20 live loc1ding fo r A-2000 a nd c1 rnc1[o r 

nrnnufoctu rer 's M294 HDPE pipe ciro surmm1rized belo w. 
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Durability, Service life 
PVC materials used in the manuracture of gravity flow pipe 
offer excellent resistance to conventional corrosion and 

abrasion. In fad, profile wall PVC pipe has been shown to 
have better abrasion resis1ance than reinforced concrete 
pipe In 1lde-by-1ide laboratory testing at Collfomla State 

University. 

PVC ond HOPE do not provide equal long•term durability 
performance. Under loading or localized tensile stress, 
soma grades of HOPE are subject to environmental stress 

cracking-also known as slow crack growth. Exhibited 
as premature rupture, this phenomenon con occur when 
stressed HOPE plostia are attacked by o reagent (even storm 

runoff) that causes cracking or rupture at stress levels well 
below design performance expectations. 

PVC pipe is nor threatened by this type of crocking. When 

you consider durability and service life, A-2000 PVC far 
exceeds the performance charocteristia of HOPE drainage 
pipe. (See the Notional Cooperative Highway Research 
Program study conducted by Drexel University, March, 1999: 

"HOPE Pipe: Recommended Material Specifications and 
Design Requirements",) 

Contech A-2000 PVC for exceeds the 
durability and service li fe of HOPE drainage pipe. 



Hydraulic Efficiency 
A-2000 vs. Concrete Pipe 

Thermoplastic pipes, with smoother 

interiors and fewer joints, reduce 

resistance to flow and are hydraulically 
more effkient than conventional (i.e., 
RCP) storm drainage pipe materials. 

Flow testing conduded in 2002 by 

Iha Utah Water Research Laboratory 
concluded 

A-200O PVC Pipe, wilh its inner wall formed 
over a polished mandrel, has the lowest wall 

friction factor (Manning's •n• = .009) of ony 
thermoplastic pipe available and offers real advantages 
compared to RCP (n = .012- .013). This added 

efficiency means A-2000 can be designed as a smaller 
and less expensive pipe, with less excavation due lo 

flatter pipe slopes and less manhole/jundian box depth 
requirements. 

A-2000 vs. HDPE Pipe 

Hydraulic tests performed at a major United Stoles 

Water Research Laboratory led researchers to conclude 
that HOPE drainage pipe's •n• factor varied "depending 

upon the smoothness of the liners• and "the bonding 
of the liner lo the corrugations made the pipe interior 
somewhat wavy.• Once installed, HOPE pipe walls 
ore subject lo local buckling (NCHRP Report 438) and 
the measured waviness increases with load. Using the 

method derived to estimate the effective Manning's "n" 
factor, Manning's "n" values of0.017-0.022 provide 

a more accurate representation of HOPE's hydraulic 
efficiency when in-service and under load. 

A-2000 PVC pipe, with its engineered, stable profile, 

is designed lo NOT buckle, 

When you' re seledi11g <i system bt1sed on 

hyclrnulic efficiency, A-2000 PVC pipo for exceeds 

the p~rformcmcc limitations of HOPE and RCP 
clrninc,ge pipe. 

A-2000 PVC has asmooth, glossy interior 
for uninterrupted flow. 
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The Need for Tight Joints 

Storm sewers have always presented spedol needs for 

tighl jointing systems. Because of their function, they are 

subject to ropidly changing flow levels. The sudden rise 

and foll of flow levels leaves storm sewers susceptible to 

backfill migration into tha sewer unless tight joints are 

used. This loss of backfill reduces the soil support of the 

pipe and causes sefflement at the surface. Where storm 

sewers are below the existing water tabla, woter tight 

joints are needed to prevent Infiltration and maintain 

storm sewer capacity. 

A-2000's long, 22-feet lengths and sail/water tight 

Joints clearly make It the preferred choice with regard 

to system tightness. In comparison, RCP has many 

joints-increasing the opportuni1y for soil infihration and 

sefflement, And with A-2000 you don't have to specify 

special jointing requirements. Watertight gasketed joints 

are standard with A-2000. 

Handling and lnstallallon 

A-2000'1 easy handling weight and the availability of up 

to 22-feet lay lengths often result In reduced labor costs 

, and more economical Installation. Compared to heavy• 

weight and short-length RCP, A-2000 can be lnstall.d 

with greater ease and lower cost. And contrasted to 

HOPE, A-2000 has added beam strength-which means 

beffer line and grade control, increasing crew efficiency, 

Plus, A-2000 requires less trench width, lowering 

excavation costs and speeding lnstollalion. 

The Performance Choice 

With tha lncnKJsing demands on our drainage ond 

storm sawer systems, products designed and proven ta 

provide the best performance over the project life cycle 

are needed. A-2000 PVC drainage plpe offers all of the 

initial cast advantages associated wilh thermoplastic pipe 

when compared with RCP but without the performance 

limitations of HDPE 

drainage pipe, There's no reason to compromise 

on performance-hied 

A•20HPVC1'111ehatSt..._hwe• 
and DNl11a9e Pipe en the Plaaet. 

Best Pipe on the Planet 
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Additionol A~2000Productsand 
Applications 

A-2000 for Roof Drainage Systems 
Managing large volumes of stormwoter runoff from roof 
areas of industrial, commerdal and warehouse facilities is 
more demanding than for most gravity-fed sewer systems. 

Additionally, intense rainfalls, combined wi1h added building 

height, can create hydrostatic pressures within the pipe as 
well as on the joints and other system components. To handle 
these requirements, you need the higher strength and joi,nt 

tightness of A-2000 PVC drainage pipe. Contech's full line 
of readily-available adopters and fittings makes connecting 
downspouts and laterals simple. Because of the unique gasket 

and beft design, there is no field beveling required. 

A2.. Liner Pipe for Trenchless Rehabilitation 
Renew the performance of your aging underground 
infrastructure with A2 Liner Pipe-the proven, lrenchleu 

solution to sNplining existing sewers and culverts. Using 
the double wall A-2000 design, Contech developed A2 
Liner Pipe for sliplining deteriorating pipelines where open 
trenching is not practical or desirable. You can install A2 
Liner Pipe in diameters ranging from 12" -36" and in lengths 

from 2.5' to 20'-speeding installation. And becouse of its 
light weight, you can use smaller, less expensive equipment 

for installation-reducing costs. 

A-2000 Perforated Pipe for Subdroinage Systems 
Conlech A-2000 offers several critical features and benefits 

that make ii the performonc:e choic:e for subsurface drainage 
systems: 

• 46 psi pipe stiffness for structural stability and improved 
deflection control. 

• Glossy smooth interior for Improved hydraulic capacity. 
• NC rigidity that provides essential beam strength for 

Improved line and grade control during Installation. 
• Posltive-gosketed jointing system. 

Standard perforations for 4"· 18" diameters ore slots, while 
perforations for pipe sizes 21 "-36" ore circ:ular ~,•• diameter 

(.375") holes. Fully perforated A-2000 is also available for 

even greater open area. 
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Specifi cations 
Constant Stlffneu Thennoplastlc Pipe 

1.0 PIPE: Polyvinyl Chloride (PVq storm sewer/drain pipe 
and fittings shall be manufadured and tested in accordance 

with ASTM F949. 

2.0 MATERIAL AND DESIGN: The structural design of 
thermoplastic: pipes 1hall be In accordance with MSHTO 
LRFD titled: •Buried Strudures and Tunnel Uners.• To ensure 
long-farm design 1trength properties, PVC pipe shall be 
manufadured from 12454 cell doss material per 
ASTM D1784. Pipe and fittings shall have a minimum pipe 

------ stiffness of 46 lbs,/inJin,; when lated in accordance with 
ASTMD2412. 

3.0 JOINING SYSTEM: Joints shall be an Integral bell-gasketed 
loint. When the joint is assembled, it shall prevent misalignment 
of adjacent pipes and form either a soil tight !olnt (2 psi 
hydrostatic test per MSHlO Standard Spedfication for Highway 
Bridges) or a watertight Joint (10.8 psi test per ASTM 03212 
titled: •Standard Speclflcatlon for Joints for Drain and Sewer 
Pla1tic Pipes using Flexible Elastomeric Seals') as required. 

4.0 HYDRAULICS CAPACITY: The PVC Pipe coveted in this 
section shall provide a Manning's "r{' value of .009. 

5.0 INSTALIATION: Thermoplastic pipe and fittings shall 
be installed in mid a ccordance with MSHTO Thermoplastic 

Specifications. 

%1!fchEel~ lolutj!>t'ls LLGlt a{eacfing p~ r of allt to~ 
procl,a ~ NiVlc•~ &>,,th-. ~ '«lelf'iirlna lni:J.~,y. Cl>h~b'1 
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Pl'Oductl. 

for1M~:1~oi),·•O • of ~ 
focc6dln -ffi• ~l~ cfta, 

•·R4tllo.rial Oflltt• 
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Irrigation District Efficiencies and Potential Water Savings 
in the Lower Rio Grande Valley ofTexas 

Guy Fipps and Craig Popel 

Abstract 

Agriculture holds about 90 percent ofall the water rights in the Lower Rio Grande Valley. Rapidly 
growing municipalities and industries are focusing the need to free up water for transfer from 
agriculture. This paper will give the results ofan analysis ofthe 28 irrigation districts including their 
current efficiencies and opportunities for water savings. The analysis is based on reported efficiencies of 
each district, G IS-based maps and databases ofdistrict infrastructure, measurement ofcanal seepage 
losses, accounting systems, etc. Preliminary analysis indicate a potential water savings of54,000 to 
223,000 ac-ft/yr could result from improvements in the conveyance efficiency of28 districts through 
renovations such as canal lining and pipeline replacement. Implementing a combination of on-farm 
practices ofmetering, gated pipe water delivery, and improved water management and/or technology 
could result in a water savings ofbetween 98,000 and 217,000 ac-ft/yr. 

Background 

The Lower Rio Grande Valley in Texas is located at the south most tip ofthe state at the end ofthe Rio 
Grande River. About 98% ofall the water used in the Lower Rio Grande Valley, in both Texas and 
Mexico, is from the Rio Grande River. The region is undergoing rapid population and industrial growth. 
The Texas Water Development Board projects that by the year 2050, the population in the Valley will 
more than double, and municipal and industrial water demand will increase by 171 % and 48%, 
respectively. 

The lower Rio Grande River is over appropriated; that is, there are more water right pennits than firm 
yield. Agriculture holds about 90% ofthe water rights and, depending on the year, accounts for about 
80% of total withdrawals from the river. Thus, water to meet future demand will likely come from 
agriculture. The purpose ofthis study is to detennine how much water could be 11freed-up" by making 
improvement in the irrigation systems ofthe region. 

In 1998, the area conducted an Integrated Water Resources Planning (IWRP) effort to identify water 
needs and sources over the 50 year period 2000 - 2050. This paper summarizes the protion ofthe project 
that examined potential water savings in irrigation districts and on-farm irrigation. 

Description ofthe Irrigation Districts 

This study examines 28 water districts in Hidalgo, Cameron and Willacy Counties. These districts hold 
authorized agricultural water rights totaling 1,468,314 ac-ft (Table I). Based on water rights holdings, 
the districts vary greatly in size, with the smallest district having 625 ac-ft ofwater rights and the largest 
district 174,776 ac-ft. Generally, these districts classify their water distribution networks into two 
categories: the "mains" and "laterals." The total miles ofcanals, pipeline and resacas comprising the 
main irrigation water distribution networks are summarized in Tables 2 and 3. Table 2 lists the total 
miles of the main canals by size (based on top width) and lining status. Table 3 provides the overall 
summary the extent of the main distribution networks which include 641.9 miles ofcanals, 9.7 miles of 
pipelines, and 44.6 miles of resacas. 

Seepage and Conveyance Losses 
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We conducted a review of the scientific literature on canal seepage losses and improvements in district 
efficiencies from rehabilitation projects. We only found a few articles that reported seepage rates for 
different lining materials and soil types. Seepage rates from these studies are summarized in Tables 4 
and 5. Table 5 is ofparticular interest and gives seepage rates measured in five irrigation districts in 
South Texas, including the United and San Benito Irrigation Districts. Details ofthe literature search 
will be given in a later report. 

We measured seepage losses in five canals and one pipeline network using the ponding method. This 
testing was conducted in and with assistance from four districts. The results ofthe ponding tests are 
summarized in Table 6. The three lined canals had very high seepage loss rates compared to the 
scientifie literature, indicating problems with their construction or maintenance. The seepage rates ofthe 
two unlined canals fell in the ranges reported in the scientific literature. The pipeline network 
measurements took place in the Brownsville Irrigation District and showed very little seepage during the 
24 hour test. 

The term conveyance efficiency (or water duty) is a measurement ofall the losses in an irrigation 
distribution system from the river (or diversion point) to the field. Conveyance efficiency is calculated 
from the total amount ofwater diverted in order to supply a specific amount ofwater to a field (usually 6 
inches). Conveyance efficiency is expressed as efficiency. the percent ofw~er lost, or amount of water 
p.JUD.~ (in feet). For example, District A must pump 8 inches from the river in order to deliver 6 inches 
to the field. District A's losses can be expressed as a: 

• conveyance efficiency of 75%, 
• water duty of25%, or 
• water duty of0.67 ft. 

Table I. The official and common names of28 irrigation and water supply 
districts in the Lower Rio Grande Valley and their authorized agricultural 
water rights. 

Official Name Common 
Name 

Authorized 
Water 

Right(ac-
ft) 

Adams Gardens Irrigation District 
No.1 9 

Adams 
Garden 18,737 

Bayview lrrhmtion District No. 11 Bayview 17,978 

Brownsville Irrigation and Drainage 
District No. 5 

Brownsville 34,876 

Cameron County Irrigation District 
No. 3 La Feria 75,626 

Cameron County Irrigation District 
No. 4 Santa Maria 10,1 82 

· Cameron County Irrigation District 
No.6 Los Fresnos 52,1 42 

Cameron County Water Improvement 
District No. I 0 

Rutherford-
Harding I0,213 

Cameron County Water Improvement Cameron 3,913 
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!District No. 16 11#16 I 
Cameron County Water Jmprovement Cameron 

62S1District No. 17 #17 
Cameron County Water Improvement San Benito 151,9411District No. 2 

IDe)ta Lake Irrisation District lloelta Lake II 174,7761 
Donna Jrrigation District Hidalgo 

loonna 94,063CountvNo. 1 
!Ensleman lrrisation District IIEnsleman 20,031 
IHarlinsen Irrisation District No. 1 IIHarlinsen 98,233 
Hidalgo and Cameron Counties 

!Mercedes 177,1511Irrigation District No. 9 

Hidalgo County Improvement Sharyland I1,777District No. 19 
Hidalgo County Irrigation District lc.a:..i..,.,. 85,615No. I 
Hidalgo County Irrigation District 

San Juan 147,675No.2 
Hidalgo County Water Irrigation 

McAllen #3 9,752District No. 3 
Hidalgo County Irrigation District 

!Progreso 14,2341No.S II 
Hidalgo County Irrigation District 

Mission #6 I 42,5451No.6 
Hidalgo County lrrigatio -

- II ff(6 30,749No.16 
Hidalgo County Irrigation District Baptist 4,8S6No. 13 Seminary 
Hidalgo County Water Control and Monte s,sosJlrriution District No. 18 Grande 
Hidalgo County Municipal Utility 

IMUD I,1201District No. l 

lsanta Cruz Irrisation District No. 15 IISanta Cruz 82,0081 
United Irrigation District ofHidal,..... ...,..ited 69,4911County 

ValleyValley Acres Water District 22,500Acres 
TOT 

ITable 2. Canal sizes and lining material for the main irrigation water 
distribution networks. 
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!Top Width 
(feet) 

Canal Type {or linine materialt miles) 

!concrete urtb 

< 10 41.6 1.0 

10 - 20 98.ojI 11.9 

20-30 25.2 52.2 

30-40 3.8 3S.1 

40-SO I.I 60.1 

50-1S J.4 30.9 

1S - 100 0 11.1 

> 100 0 9.7 
Unknown Widths 99 134.S 

Total Miles 270.J 346.4 

Table 3. Miles ofcanals, pipelines and resacas for the main irrigation water 
distribution networks as shown on the Reaional GJS Map (Fig. I). 

canals 
{miles) 

pipelines 
{mllesl 

resacas 
(miles) 

unknown 
(miles) 

total 
(miles) 

641 .9 9.7 44.6 0.1I I 696.3 

Conveyance loss includes a number of factors besides seepage and evaporation. Table 7 shows my 
classification system for conveyance losses which is composed ofTransportation: Accountin&, and 
Operational losses. The conveyance efficiencies as reported to us by 19 districts are listed in Table 8. 
The remaining 9 districts did not respond to survey and telephone requests for this infonnation. The 
highest efficiencies are reported in smaller districts with extensive pipeline systems, while the lowest 
efficiencies are in larger districts which have undergone little rehabilitation. It should be pointed out that 
most districts do not have good data on their current conveyance efficiencies, and more work is needed 
to quantify these losses in order to target renovation programs. 

We looked at the difference between the existin& conveyance efficiencies and the efficiencies that which 
could reasonably be achieved by the districts through renovation projects.. For the present analysis, we 
assumed that an efficiency of80 to 90% was obtainable for most districts. Starting with the conveyance 
efficiency estimates provided by the 19 districts (Table 8), we calculated the potential water savings if 
all districts were brought up to 80 and 900/4 conveyance efficiency. For the 9 districts not reporting 
efficiencies, we assumed a present value of75%. The total potential water savings from conveyance 
efficiency improvement for all districts is 54,000 to 223,000 ac-ft/yr. 

Water saving potentials were computed for Jow water use years and high water use years. A low water 
use year is defined as diversion of3S% ofthe authorized water right and a hjgh water use year as 80%. 
Since water-short districts use a higher percentage oftheir water rights, 45 and 90% were used for low 
and high water use years, respectively. These portions are based on an analysis ofwater diversions by 
each district during the period 1989 - 1997. 
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There is some question about the accuracy ofthe basic infonnation used to estimate conveyance 
efficiency, particularly: 

1) the amount ofwater pumped or diverted into the system, and 

2) the actual amount ofwater delivered to the field. 

The doppler flow meters currently used at many river pumping plants were "calibrated" for each site 
based on estimates of the current pumping rates and/or pumping plant capacity, and on engine/motor 
and pump performance. Due to the physical layout of the pumping plants, it is difficult to independently 
verify these rates. Likewise, little metering is done at the field tum-out, and the amount delivered is also 
an estimate in most districts. 

Table 4. Canal seepage rates reported in published 
studies. 

Linina/Soil Type Seepage Rate 
l2al/ft"2 /day) 

plastic 0.08-3.74 

concrete 0.06-3.22 
aunitc 0.06-0.94 

compacted earth 0.07 - 0.6 
clay 0.37-2.99 

loam 4.49 - 7.48 
sand 9.34-19.45 

Sources: Bureau ofReclamation (1963); Nofziger, D.L. 1979. The influence of canal seepage on 
groundwater in Lugert Lake irrigation area. Oklahoma Water Resources Research Institute, OSU. 

Table S. Canal seepage rates reported in the Lower 
Rio Grande Vallcv. 

Soil Type Seepage Loss Rate 
leal/ft,.2 /day) 

clay l.S 
silty clay loam 2.24 

clay loam 2.99 

silt loam earth 4.49 

loam 7.48 
fine sandy loam 9.3S 

sandy loam 11 .22 

Source: Texas Board of Water En&incers. 1946. Seepage Losses &om Canals 
in Texas, Austin. July I. 

Table 6. Seepage rates measured by the OMS Team in S irrigation canals in 
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the Lower Rio Orande Valley. 
TopTes1 Canal Length Seepage Rate 

Width
# Type (ft) (gal/ll-"2 /day) (ft) 

Total Loss in Canal 
(ac-ft/mile) 

per day I per year* 

1 
~ 

2 

concrete 19 

2~ 
4.28 0.81 2431I 

246earth 
(clay) 38 1.62 0.82 

3 

earth 
(sandy 
clay 
loam) 

45 6336 1.69 1.05 315 

4 ~oncrete 12 2583 2.12 

75BBs ~ncrete 12.S j 952s I 2.49 · 

•based on 300 days per year. 

Table 7. Classification ofthe sources ofwater loss in irrigation districts. 

Transportation Ac:countinGI I Ooeration 

seepage in main, 
!Unlined canals 

seepage in secondary 
territory unlined canals 
(laterals) 

leakage from lined 
canals 

leakage from pipelines 

evaporation (canals and 
storage reservoirs) 

accuracy offield-level 
~eliveries (estimates of 
canal riders/irrigators) 

unauthorized use 

metering at main 
pumping plant 

water rights accounting 
system 

~barging empty 
pipelines and canals 

spills (end ofcanals) 

partial use ofwater in 
~ead-end lines 

Table 8. Estimated conveyance efficiency as supplied by 19 districts. 

District 
Conveyance 
Efliciency 

(%) 
District Efficiency 

( %) 

Adams Garden 85 HCMUD 90 
Bayview 85 HCWID#3 (McAllen) 90 

Brownsville 90 HCWID#S (Progresso) [ 92 I 
I I 
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lccJD#2 (San Benito) 40 ljHCCID#9 (Mercedes) 11 15 

lccID#6 (Los Fresnosl 60 IHCID# 16 (Mission) II 85 
!Delta Lake 75 IHCWCID#l8 95 

!Donna 58 ILa Feria IDCC#3 15 

85 IISanta Cruz ID# 1S 75 
80 Hsanta Maria IDCC#4 75 
77 

On-farm Potential Water Savings 

On-farm irrigation efficiency is defined as the ratio ofthe amount ofwater needed to grow the crop to 
the amount ofwater delivered to a field. The amount ofwater needed to grow a crop is usually estimated 
from ET (evapotranspiration) data as adjusted for beneficial rainfall and leaching requirements. 
Generally, surface irrigation systems, such as found in the Lower Rio Grande Valley, have low 
efficiencies and ranges from 30 to 80%. Generally, we expect on-fann surface irrigation efficiencies of 
60 - 70%. Various practices and field improvements can increase this efficiency to 70 - 80%, or even 
higher with good management and improved technology. 

Table 9 provides the observed water savings reported in 4 districts (Bayview, Brownsville, Delta Lakes, 
San Benito) from recent experiments with layflat tubbing replacement ofsiphon tubes and on-fann 
metering. In some cases, improved technology or water management were also implemented. The 
numbers reported for Donna and La Feria are for metering only. It should be noted that hard data to 
support many of these observations do not exist. 

These observations and supporting information show that significant water savings at the farm level are 
possible in the Lower Rio Grande Valley. However, one major limiting factor is that in about half ofthe 
area, water is delivered to the field with inadequate "head't (insufficient volume and/or pressure) to 
allow for efficient fuJTow irrigation. Without improvements in the distribution systems, on-fann water 
saving potential in about half the irrigated land will be limited. 

For the analysis used in the JWRP project, we classified potential on-fann water savings into three 
components: 

I) metering, 
2) gated pipe replacement offield ditches and siphon tubes, and 
3) high water management and/or improved irrigation technology. 

Table 10 gives the expected range ofwater savings for each practice and the factor used in this analysis. 
Table I 1 summarizes the assumptions used in applying these factors to this region. For example, the 
first two factors (metering and gated pipe) were not applied to the area currently under the practice. In 
addition, benefits from high water management were not applied to the halfof the area with head 
problems. Increased on~farm efficiency can only be achieved in these areas by improvements in the 
distribution systems and/or adoption ofpumped and pressurized irrigation systems such as drip and 
sprinkler irrigation. 

On-farm water saving potential were calculated for high and low water use years as discussed above. 
The results are a potential on-farm water savings of 98,000 to 217,000 ac-ft/yr. However, an 
intensive technical assistance and education program would be needed to achieve such savings. 
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Table 9. Water savings observed or estimated 
from metering and poly pipe experiments during 
,the 1990s in the Lower Rio Grande Valley. 

district water savin2s observed 
Bayview 36%1 

Brownsville !33%1 

Donna 20%2 

La Feria 10%2 

Delta Lakes 33%1 

San Benito 40%1 

i may include additional benefits from imptementfng Im proved on-farm water management practices or due to changes io 
irrigation technology 
2 metering only 

Table I0. Factors used for calculation ofon-fann water saving potential in 
the IWRP Project. 

technique expected water 
savines factor used 

metering 0-15 % 10% 

poly/gated pipe 
replacement offield 
ditches/siphon tubes 

5-20% 10% 

high 
management/improved 
irri2ation technolo2v 

10 - 30 % 20% 

11[:~le 11. Assumptions for applying water savings factors in Table 16 to (he 
wer Rio Grande Valley. 

technique assumptions for calculations 

- adopted Valley-wide by 20 I 0 
- 20% of land area is assumed to be Imetering metering 

1 - factor ao»lled to remaining 80% 

- adopted by 90% ofValley by 2010 
- approximately 50% ofValley already 
using gated/poly pipepoly/gated pipe - factor applied to remaining 40% of 
Valley not currently using poly/gated pipe 
(0.9 - 0.5 =0.4) 

I 

- adopted on halfofValley by 20 l 0 
,, - approximately 20% ofarea currently 
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under high management or using improved 
high management/improved technologies 
irrigation technology - factor applied to 30% ofarea (O.S - 0.2 = 

0.3 

Professor and Extension Agricultural Engineer, and Graduate Research Assistant, Department of 
Agricultural Engineering, Texas A&M University. College Station, TX 77843-2117. 
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"Gulf Coast Jaguarundi Recovery Plan, First Revision," U.S 
Fish and Wildlife Service; December, 2013 

"Ocelot Recovery Plan, Draft First Revision", U.S Fish and 
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1/1Ell2018 Usted species bellewd to or knM'I IOOCW" In Tms 

~ U.S. Fish & WIidiife Service 

ECOS 

ecos I Specjes Bewrts I Sgecies occurre[&a by state 
/ Listed species beUeved to or known to occur In Texas 

Listed species believed to or known to occur in 

Texas 
Notes: 

• As of02/13/2015 the data in this report has been updated to use a different set 
of Information. Results are based on where the species Is believed to or known 
to occur. The FWS feels utilizing this data set ls a better representation of 
species occurrence. Note: there may be other federally listed species that are 
not currentty known or expected to occur In this state but are covered by the 
ESA wherever they are found; Thus if new surveys detected them In this state 
they are still covered by the ESA The FWS Is using the best Information 
available on this date to generate this list. 

• This report shows listed species or populations beUeved to or known to occur In Texas 
• This Ust does not include experimental populations and similarity ofappearance 

listings. 
• This list includes species or populations under the sole jurisdiction of the National 

Marine Fisheries Service. 
• Click on the highlighted scientific names below to view a Species Profile for each 

listing. 

Listed species -- 99 listings 
Animals - 69 listings 

§!atus Species/Listing Name 

E Amphlpod, diminutive (Gammarus bn,lfaloides) 

E Amphlpod, Peck's cave (Stygobromus (=S(ygonecte§) pecki) 

E Amphlpod, Pecos (GammafJJS pecos) 

E Bat. Mexican long-nosed Entire (Leptom,cterls nivalls) 
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1/18'2018 Listed species ballewd toa ln:Mn lo occur lnTIDIIS 

T Bear, Louisiana black Entire (Ursus americanus luteolus,) 

E Beetle, American burying Entire (Nicro,phorus americanus.) 

E Beetle, Coffin Cave mold Entire (f3atrisodes texanus.) 

E BeeOe, Comal Springs dryopid (S(ygopamus comatensis) 

E Beetle, Comal Springs riffle (Heterelmls coma/ens/s,) 

E Beeue. Helotes mold (Batrlsodes venylvi) 

E Beetle, Kretschmarr Cave mold Entire (Texamaurops redde/11) 

E Beetle, {no common name] (Bhadine exms.) 

E BeeUe, [no common name] (Rhadine lnfernalls) 

E Beetle, Tooth Cave ground Entire (Rhadlne persephone) 

E Crane, whooping except where EXPN (Grus americana) 

T Cuckoo. yellow-billed Western U.S. DPS (Coccvzus americanus,) 

E Curlew. Eskimo Entire (Numenlus borealls) 

E Darter, fountain Entire (Etheostoma fontico/a) 

E falcon, northern aplomado Entire, except where listed as an experimental 
population (fa/co femora/is septentrionalis) 

E Flycatcher, southwestern willow Entire (Emaidonax trail/ii extimus.) 

E Gambusia, Big Bend Entire (Gambusia galgei.) 

E Gambusia, Clearcreek Entire (Gambusia heterochir) 

E Gambusia. Pecos Entire (Gambusia nobilis) 

E Harvestman, Bee Creek Cave Entire (Iuella reddelli) 

E Harvestman. Bone Cave Entire (Texe//a revesi) 

E Harvestman. Cokendolpher Cave (Texella cokendolpherl) 



1/16/'2018 Usted species bellMCI 10 ot IGiow1 toOCCU' In TN& 

E Jaguarundi, Gulf Coast Wherever found (Heepai/urus (=Fe/isl yagouaroundi 
cacomitfO 

T Knot, red (Calidris canutus rufa) 

E Manatee, West Indian Entire (Trlchechus manatus.) 

E Meshweaver, Braken Bat Cave (Cicurina yenii) 

E Meshweaver, Government Canyon Bat Cave (Qlcurina YUQeat) 

E Meshweaver, Media's Cave (Cicurina mad/a) 

E Meshweaver, Robber Baron Cave (C/curlna baronia.) 

T Minnow, Devils River Entire (QIQnda d/abofD 

E Ocelot wherever found (Leopardus (=Fe/Isl pardalis,) 

T Owl, Mexican spotted Entire (Strix occldentalis lucida) 

T Plover, piping except Great Lakes watershed (Charadrius melqdus,) 

E Prairie-chicken, Attwater's greater Entire (Tympanuchus cupido attr,sterl) 

T Prairie-chicken, lesser (Tvmpanuchus pallidlcinctus,) 

E Pseudoscorpion, Tooth Cave Entire (Tsrtarocreagris texana) 

E Pupfish, Comanche Springs Entire (Cl!Pdnodon e/egans) 

E Pupfish, Leon Springs Entire (Cyprinodon bovinus) 

E Salamander, Austin blind (Ewycea v.eterlooensis) 

E Salamander, Barton Springs Entire (/;Urycea sosorum) 

T Salamander, Georgetown (fUfYcea naufragia,) 

T Salamander, Jo0yvllle Plateau (Eurycea tonkav,ae) 

T Salamander, Salado (EulYcea chisholmens/s,) 

T Salamander, San Marcos Entire (J;µcycea nana) 

E Salamander, Texas blind Entire ([l!phlomolge rathbuni) 

:whllp'Jtecoe.fv,e,gOlf\esa_public/teports/spectea-lisled-tiy.atale,report?state=TX&atatu8=11slad 
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Plants -

Status 

E 

U111ed specie., bell8'.o9d lOa lffNin1D 0CCU' In TCDIII 

Sea turtle, green Except where endangered (Che/onia mvdM) 

Sea turtle, hawksbiU Entire (fretmochetys lmbricata) 

Sea turtle, Kemp's ridley Entire (Lepidoche/ys kem,pii) 

Sea turtle, leatherback Entire (Qennochelys corlacea) 

Sea turtle, loggerhead Northwest Atlantic Ocean DPS (Caretta camtta) 

Shiner, Arkansas River Arkansas R. Basin (Notropis girardi,) 

Shiner, sharpnose (Notmpis oxyrhvnchus.) 

Shiner, smalleye (Notropls buccuta,) 

Snail, Pecos assimlnea (Ass/mines pee~) 

Spider, Government Canyon Bat Cave (Neole,ptoneta micrqps) 

Spider, Tooth Cave Entire (Neoleptoneta myopics) 

Springsnail, Phantom (Pyrgu/Q.Psfs texana) 

Tern, least interior pop. (Stema anlil/81JJ01.) 

Toad, Houston Entire (Bufo houstonensis) 

Tryonla, Diamond (f?seudotryonia adsmsntlna.) 

Tryonia, Gonzales (Tryon/a circumstrtata (=stocktonensisJ) 

Tryonia, Phantom (Tzyonia chestumD 

Vireo, black-capped Entire (Vireo stricapilla) 

Warbler (=wood), golden-cheeked Entire (Dendroica cmysqparla,) 

Woodpecker, red-cockaded Entire (pico/des boreal/s) 

30 Ustings 

Species/Listing Name 

Ambrosia, south Texas (Ambrosia cheiranthifolia.) 



1/11W016 Usladspecles beliewdt>a- lncMnloOCCU' In Tmas 

E Ayenia. Texas (Ayenia limitaris.) 

E Bladderpod, white (Lesquere/la pa/Ilda,) 

E Bladderpod, Zapata (Lesquerefla thsmngphila) 

E Cactus, black lace (Echlnocereus reichenbachii var. albertii) 

T Cactus, Chlsos Mountain hedgehog (Gchinacereus chisoens/s var. 
chisoensis.) 

T Cactus, Lloyd's Mariposa (Echinomastus mari,posensi§) 

E Cactus, Nellie cory (CoCJPhantha minima) 

E Cactus. Sneed pincushion (Cowhantha sneedll var. sneedi1) 

E Cactus, star (Astro11.hvtum asterias_)... 

E cactus, Tobusch fishhook (Sclerocactus brevihamatus ssp, tobuschii) 

E Cat's--eye, Terlingua Creek (Cwtantha crassipes) 

T Cory cactus, bunched (Cowhantha ramillosa) 

E Dawn-flower, Texas prairie (Hvmenoxvs texana) 

E Dogweed, ashy (Thymo.phylla tephroleuca,) 

E Gladecress, Texas golden (l-eayenW>flhia texana) 

E Ladies'-tresses, Navasota (Splranthes parksil) 

E Manioc, Walker's (Man/hot MB/kerae) 

T No common name (GeocalJlon minimum) 

T Oak, Hinckley (Ouerous hinckleyl) 

E Phlox, Texas trailing (Phlox nivat/s HP, texensis) 

E Pitaya, Davis' green (J=chlnocereus vlrfdiflarus var. davlsii) 

E Pondweed, Little Aguja (=Creek) (Potamogeton c/ystqca,pus,) 
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E Poppy-mallow, Texas (Ca//irhoe scabrluscula) 

T Rose-mallow, Neches River (Hibiscus dasycalyx) 

E Rush-pea, slender (Hoffmannseggla tenella) 

E Sand-verbena, large-fruited (Abronia macrocama) 

E Snowballs, Texas (Szyrax texanus) 

T Sunflower, Pecos (=puzzle, =paradox) (Helianthus paradoxus) 

E Wild-rice, Texas (Zizania texana) 
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Economic Impact Estimate ofIrrigation Water Shortages on the Lower Rio Grande 

Valley Agriculture 

Luis A. Rfbera1 and Dean McCorkle2 

1Assoclate Professor and Extension Economist 
2Extenslon Program Specialist 

Texas A&M AgrlLlfe Extension Service 

The value of agricultural production in the Lower Rio Grande Valley (LRGV) region, which 
Includes Cameron, Hidalgo, Starr and Willacy counties, was approximately $820 million In 
2012 (Table 1). Total crop production accounted for about $666 million or 81.2 % of total 
agricultural production led by feed crops, cotton, vegetables, miscellaneous crops, and 
fruits and nuts. Livestock production and agricultural related production was $67.S and 
$87.7 million, respectively. 

Table 1. Estimated Value of Agricultural Production for the LRGV, 2012 
Cameron Hidalgo Starr WIiiacy Total LRGV 

(Thousands of Dollars) 
Feed Crops 52,639 66,410 5,718 53,392 178,159 
Cotton 60,034 37,317 1,890 27,669 126,910 
011 Crops 374 9,838 2,342 0 12,552 
Vegetable Crops 7,955 100,000 3,931 7,857 119,743 
Fruits & Nuts 7,494 64,198 0 318 72,008 
Sugarcane 12,186 24,402 0 5,231 41,819 
Misc. Crops 50,000 64,503 0 0 114,503 
Beef 1,860 20,353 32,874 6,675 61 ,762 
Other Meat Animals 0 5,550 58 31 5,639 
Livestock Products 0 70 0 0 70 
Ag. Related 51,454 31 ,200 3,400 1,682 87,736 

Total Crops 190,682 366,664 13,881 84,468 665,685 
Total Livestock 1,860 25,973 32,932 6,706 67,471 
Ag. Related 51,454 31,200 3,400 1,682 87,736 

Total Agriculture 243,996 423.837 50.213 102,856 820,902 
Soun:e: Est!mated Vatue of A1rlcultural Production •nd Related Items, Texas AgrtLlre Eztenslon Service, May 2013. 

Irrigation water is very important to agricultural production In the LRGV region where 
about half of its crop production acreage Is Irrigated. Irrigation water shortages in the 
LRGV have occurred since the mid-1990s (Robinson, 2002). These shortages followed the 
point In 1992, when Mexico began undersupplying the average minimum annual amount of 
350,000 acre-feet ofwater into the Rio Grande and continue nowadays. The treaty of 1944 
requires Mexico to deliver the 350,000 minimum average annual acre-feet over the defined 
five-year cycles. The water deficit for the current five-year cycle ls 430,000 acre-feet 
(TCEQ, 2013). 

1 
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The purpose of this paper Is to estimate the economic Impact of the absence of irrigation 
water for crop production in the LRGV region. The crops affected by the absence of 
irrigation water are row crops (mainly sorghum, cotton and corn) and specialty crops 
(mainly vegetables, citrus and sugarcane). Row crops can be grown either irrigated or 
dryland while specialty crops can only be grown irrigated. All row crops and specialty 
crops are annual crops except for cttrus and sugarcane. The lifespan of a citrus tree is over 
30 years while sugarcane is typically five years. The methodology used in this study is an 
ex posthistorical crop damage approach where the economic impacts are estimated by 
measuring the change in farm gate or regional gross value of affected row crops and 
specialty crops. 

RowCrops 

To estimate the Impact of the lack of irrigation water in row crops, the difference between 
Irrigated and dryland yields are estimated and multiplied by the Irrigated acreage for the 
crop. To account for the year-to-year fluctuations in yields and crop acres, a 5-year average 
(2008-2012) of crop yields and acreage is used to project the impacts for 2013. For 
example, using the estimated cotton yield difference between irrigated and dryland 
production (488 lbs. per acre), the 5-year average irrigated cotton acres, and the 2013 
estimated cotton price; the loss in farm-gate cotton revenue Is estimated at $12.S milJion 
for 2013 (Table 2). Therefore, with the absence of water, irrigated row crops will produce 
dryland yields, causing a reduction In row crop farm-gate values of $12.5, $4.5 and $14.1 
mmlon for cotton, corn and sorghum, respectively. The total farm-gate loss for row crops Is 
estimated at $31,2 million. 

Table 2. Row Croe Losses due to Lack of Irrigation Water in the LRGV 
Yleld1 

· Vleld Loss1 
. Acreaae2 2013 Prlce1 Total 

5-~ear averase Farm Gate 
Cotton 

Irrigated 1,017 (lbs) -488 (lbs) 
Oryland S28 (lbs) 

Com 
Irrigated 99 (bu) -22 (bu) 
Dryland 77 (bu) 

Sorghum 
Irrigated 77 {bu) -29 (bu) 
Dryland 48 (bu) 

Total Row Crop Loss 
0 USOA-NASS Cluldc Statsfor lRGV realon. 2008-2012. 
31 USDA·FSA annual aop acrease report for LRGV reaton, 2008-2012. 
11 CME Group Colton, Com and Sofghum Julv 1013 Prices. 

32,273 $0.80/lb $12,554,709 
76,572 

31,317 $6.61/bu $4,533,345 
8,034 

80,267 $6.00/bu $14,134,952 
284,450 

$31,223,006 

2 
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Specialty Crops 

To estimate the impact of the lack of irrigation water ln specialty crops, these crops were 
divided between perennial, i.e. citrus, and annual crops, i.e. vegetables and sugarcane. 
Citrus production would be close to zero, but in general, trees would survive a season 
without irrigation water. It is assumed that citrus orchards would not be turned into an 
annual crop since replacing mature trees is very expensive. Therefore, the economic loss of 
the lack of irrigation water at the farm-level would be the 5-year average value of citrus 
production in the LRGV region, $45.82 million (Table 3). Vegetables and sugarcane 
production would be lost as well as irrigation water is needed for their production. 
Estimated economic loss at the farm-level would be the 5-year average value of production, 
$128.21 and $47.36 million for vegetable and sugarcane production, respectively Cfable 3). 
The total value of specialty crop production Is $221.3 mUlion. 

Table 3. Specialty Crop Acreage and Value of Production Loss 
Acreage1 Value of Productlon2 

s-year average 

Citrus 27,038 $45,822,200 
Vegetables 29,303 $128,211,200 
Sugarcane 40,812 $47,361,180 

Total Specialty Crop loss $221,394,580 
" USDA·FSAannual crop aaease report for LRGV rqlon, 2008·2012. 
JI Estimated Valu~ of Agrtailtural P,oductlon and Related Items, Tens AgrlUf1 blenslon Service, May 2013. 

However, It is Improbable that the acreage used in vegetable and sugarcane production 
would remain out of crop production; Instead they would be converted Into dryland crop 
production, which for the LRGV region would most likely be cotton, corn or sorghum. The 
methodology used to redistribute this acreage includes the 5-year average crop mix in the 
LRGV region and using the same crop mix ratio to convert the vegetable and sugarcane 
acreage Into row crops ffable 4 ). Therefore, 21% of the converted acreage would go into 
cotton, 8% into corn and 71% into sorghum production; accounting for $23.39 million fn 
production value at the farm~level. This value, $23.39 million, ls subtracted from the total 
loss of specialty crop production. Therefore, the total crop production loss due to the lack 
of Irrigation water in the LRGV region is estimated at $229.24 milJlon, which Includes row 
crop losses of$31.22 million, plus the specialty crops losses of $221.39 mtllion, less the 
value of row crop production of the converted vegetable and sugarcane acreage, $23.39 
million. 

3 
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Table 4. Value ofProduction ofVegetables and Sugarcane Acreage Turned Into Row Crop 
Production 

Cro2Mlx1 Acrea1e Mix Yleld2 Price~ Value 
5-year average Dryland 

Cotton 21% 14,879 528 $0.80 $6,284,925 
Corn 8'6 5,379 77 $6.61 $2,737,867 
Sorghum 71% 49,857 48 $6.00 $14,358,794 

Total Gross Revenue $23,381,586 
uUSl>A·FSA annual crqp acreage repqrt for LRGV reslon, 2008-2012. 
'II USDA·NASS Quick Stal! (or LRGV reslon, 2008•2012. 
11 CME Group Cotton, Com and SorahumJuly 2013 Prices. 

Total Economic Impact 

The IM PLAN input-output model was used to assess the broader economic effects 
associated with the estimated $229.24 million crop revenue loss associated with a loss of 
irrigation water. These effects are measured via three indicators - employment, value 
added, and economic output Employment represents both full and part-time jobs, value 
added is a measure ofnet business income and employee compensation, and economic 
output represents gross business activity (spending) associated with Irrigated crop 
production. Value added also represents a contribution to Texas' Gross Domestic Product 
(GDP), the most commonly used indicator of the health of the state's economy. 

Each of these indicators is measured at three different levels: direct effects represent the 
farm-level effects; indirect effects represent effects in industries that provide input 
supplies (fertilizer, fuel, etc.) to farms, and induced effects represent the economJc impacts 
associated with the spending ofsalaries and wages on household goods. The Joss of 
irrigated crop production in the LRGV region would lead to an estimated $394.9 million 
loss in economic output (Table 5). Likewise, the loss of irrigated crop production in the 
LRGV region would generate a loss of$217.61 million in value added. In terms of 
employment, the loss of irrigation would result In an estimated loss of4,840 jobs that 
depend on the production and sales of these commodities for some portion of their income. 

Table S. 2013 Projected Economic Losses Associated with Lack of Irrigation Water in the 
LRGV 

Impact Employment Total Value Output 

T~ Added 

Direct Effect 3,041.6 $117,175,997 $229,235,999 
Indirect Effect 1,292.2 $66,615,832 $109,530,397 

Induced Effect 506.3 $33,820,341 $56,130,084 

Total Effect 4,840.1 $217,612,170 $394,896,481 

4 
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Value added and economic output are two distinct indicators, and as such are not to be 
added together. 

This analysis represents the impacts of all economic activities that occur in the production 
of the described crops, up until the point of sale of the crops at the farm-level. These results 
are on the conservative side as they do not include the impacts Oosses) that occur beyond 
the fa rm-level sale of the crops, such as transportation, storage, processing, packaging, and 
marketing. 
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CALCULATION SHEET-COMBUSTIBLE EMISSIONS 

Assumptions for Combustible Emissions 

Type of Construction Equipment 
Num. of 
Units 

HP Rated Hrs/day Days/yr 
Total hp-

hrs 
Water Truck 1 300 8 240 576000 
Diesel Road Comoactors 1 100 8 90 72000 
Dlesel Dumo Truck 2 300 8 90 432000 
Diesel Excavator 1 300 8 15 38000 
Diesel Hole Trenchers 1 175 8 15 21000 
Diesel Bore/Dril Rimi 1 300 8 15 36000 
Diesel Cement & Mortar Mixers 1 300 8 240 576000 
Diesel Cranes 1 175 8 240 336000 
Diesel Graders 1 300 8 90 218000 
Diesel Tractors/Loaders/Backhoes 2 100 8 90 144000 
Diesel eun Dozers 1 300 8 90 216000 
Diesel Front End loaders 1 300 8 90 216000 
Diesel Fork Ufts 2 100 8 90 144000 
Diesel Generator Set 6 40 8 240 480800 

Emission Factors 

Type of Construction Equipment 
VOCglhp-

hr 
COg/hp- NOxglhp-

hr hr 
PM-10 
a/ho-hr 

PM-2.5- .-__,.. 
S02 g/hp-

C02g/hp-hr
hr 

Water Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000 
Diesel Road Com ... 0.370 1.480 4.900 0.340 0.330 0.740 536.200 
Diesel Oumo Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000 
Diesel Excavator 0.340 1.300 4.600 0.320 0 .310 0.740 536.300 
Diesel Trenchers 0.510 2.440 5.810 0.460 0.440 0.740 535.800 
Diesel Bore/Drill Rias 0.600 2.290 7.160 0.500 0.490 0.730 529.700 
Diesel cement & Mortar Mixers 0.610 2.320 7280 0.480 0.470 0.730 529.700 
Diesel Cranes 0.440 1.300 5.720 0.340 0.330 0.730 530.200 
Diesel Graders 0.350 1.360 4.730 0.330 0.320 0.740 536.300 
Diesel Tractors/LoaderslBackhoes 1.850 8.210 7.220 1.370 1.330 0.950 691.100 
Diesel Bull Dozers 0.380 1.380 4.760 0.330 0.320 0.740 536.300 
Diesel Front End Loaders 0.380 1.550 5.000 0.350 0.340 0.740 536.200 
Diesel Fork Lifts 1.980 7.760 8.560 1.390 1.350 0.950 690.800 
Diesel Generator Set 1.210 3.760 5.970 0.730 0.710 0.810 587.300 



CALCULATION SHEET-COMBUSTIBLE EMrSSIONS 

Emission factors (EF) wen, generalad from the NONROAD2006 model for the 2006 calendaryear.The voe EFs Includes exhaust and evaporative emissions. The voe evaporative 
components Included In the NONROA02005 model are clumal, hotsoek, running lose, tank permeation, hole penneallon, dlsplacamenl, and splllage. The construction equ pment age 
distribution In the NONROA02005 model Is based on the population In U.S. for the 2008 calendar yaar, 

Emission Calculations 

Type of Construction Equipment VOCtons/yr CO tons/yr NOx 
tons/yr 

PM-10 
tons/vr 

PM-2.5 
tons/yr 

SO2 
tons/yr 

CO2 tons/yr 

Water Truck 0.279 1.314 3.485 0.260 0.254 0.470 340.227 
Diesel Road Paver 0.029 0.117 0.389 0.027 0.026 0.059 42.544 
Diesel Oumo Truck 0.209 0.985 2.614 0.195 0.190 0.352 255.170 
Diesel Excavator 0.013 0.052 0.182 0.013 0.012 0.029 21.276 
Diesel Hole Cleaners\Trenchers 0.012 0.056 0.134 0.011 0.010 0.017 12.399 
Diesel BoreJDrill Rias 0.024 0.091 0.284 0.020 0.019 0.029 21.014 
Diesel Cement & Mortar Mixers 0.387 1.473 4.821 0.305 0.298 0.463 336.228 
Diesel Cranes 0.163 0.481 2.118 0.126 0.122 0.270 196.318 
Diesel Graders 0.083 0.324 1.126 0.079 0.076 0.176 127.657 
Diesel Tractors/Loaders/Backhoes 0.294 1.303 1.146 0.217 0.21 1 0.151 109.689 
Diesel Bull Dozers 0.086 0.328 1.133 0.079 0.076 0.176 127.657 
Diesel Front End Loaders 0.090 0.369 1.190 0.083 0.081 0.176 127.633 
Diesel Aerial Lifts 0.314 1.231 1.358 0.221 0.214 0.151 109.622 
Diesel Generator Set 0.614 1.909 3.032 0.371 0.361 0.411 298.232 
Total Emissions 2.599 10.034 22,811 2.005 1.952 2.931 2125.647 

(Conversion factors 
Grams to tons I1.102E-06 I 



CALCULATION SHEET-TRANSPORTATION COMBUSTIBLE EMISSIONS 

Construction Worl«w Personal Vehicle Commutina to Construction Sit.Passermer and Light Oulv Trucks 
Emission Factors Assumnffons Results bv Pollutant 

Pollutants 
Passenger cars 

g/mlle 
Pick-up Trucks, 

SUVsg/mlle 
Mile/day Day/yr Numberof 

cars 
Number of 

trucks 

Total 
Emissions 
Carstnslvr 

Total Emissions 
Trucks tns/yr 

Total tns.lyr 

voes 1.36 1.61 60 240 20 20 0.43 0.51 0.94 
co 12.4 15.7 60 240 20 20 3.94 4.98 8.92 

NOx 0.95 1.22 60 240 20 20 0.30 0.39 0.69 
PM-10 0.0052 0.0065 60 240 20 20 0.00 0.00 0.00 

PM2.5 0.0049 0.006 60 240 20 20 0.00 0.00 0.00 

Heaw D dv Trucks Dellverv Sunnlv Trucks to Construction Site 
Emission Factors Assumntlons Results hv Pollutant 

Pollutants 

33,00(Mj0,000
10,000-19,500 lb semi trailer

lb Delivery Truck rig 
Mlle/day Day/yr Number of 

trucks 
Number of 

trucks 

Total 
Emlsslons 
Carstns/yr 

Total Emissions 
Trucks tns/yr 

Totaltns/yr 

voes 0.29 0.55 60 240 2 2 0.01 0.02 0.03 

co 1.32 3.21 60 240 2 2 0.04 0.10 0.14 

NOx 4.97 12.6 60 240 2 2 0.16 0.40 0.56 
PM-10 0.12 0.33 60 240 2 2 0.00 0.01 0.01 
PM2.5 0.13 0.36 60 240 2 2 0.00 0.01 0.02 

Emission Factors Assumotlons Results bv Pollutant 
Total 

Passenger Cars Pick-up Trucks, Number of Number of Total Emissions 
Pollutants Mile/day Day/yr Emissions Total tns/yr 

g/mile SUVsg/mile Cars trucks Trucks 'cm/yr 
carstns/vr 

voes 1.36 1.61 30 240 - 0.00 -. co 12.4 15.7 30 240 0.00 -
NOx 0.95 1.22 30 240 - 0.00 -
PM-10 0.0052 0.0065 30 240 - 0.00 -
PM2.5 0.0049 0.006 30 240 - 0.00 -

Truck Emission Factor Source: USEPA 2005 Emission Facts: Average annual emissions and fuel consumption for gasoline-fueled passenger cars and 
light trucks. EPA 420-F-os-022 August 2005. Emission rates were generated using MOBILE.6 highway vehicle emission factor model. 



CALCULATION SHEET-FUGmVE OUST 

Constnlc:tlon Fugitive Dust Emlalons 

Construction Fugitive Dust ~IonFactcnw 
Emission Factor Units Source 

General ConsCruction Activities 0.19 IDn PM10/acn-monlh MRI 1998: EPA2001: EPA2006 
New Road Construdlon 0.42 1Dn PM10/acnHnOnttl MRI 1996: EPA 2001; EPA 200& 

PM2.5~ 
PM2.5Multlpller 0.10 (10.ofPMI0emllliona EPA2001 ; EPA2006 

_.... IO bePM2.6) 

Control Efficiency 0.50 1-~arirol EPA 2001 : EPA2008 
ellcilncy forPM10and 

PM:t5 emillionl) 

Project Assumptions 
Conafructlon Area (0.19 ton PllfOlacrHnonUtj
Duration of Consltuclion Project . . . . '12 months 

Conversion Factors 
0.000022957 acrw per feet 

Length :0 miles 5280 reet per mile 
Length (converted) 0 feel 
Width o· feet 
/wa 20.00 acres 

staging Arllas 
Durallon ofCo11$1rUction Project months 
Length mies 
Leng1tl (converted) faet 
Widlh feet 
Area 0.00 acn,s 

PM10 uncontrolled 
Project Em1U10na (tons/year) 

PM10 controlled Plll2.5 uncontrolled PM2.5 controlled 
Construcllon/vee (0.19 Ion PM10/~ 45.80 22.80 4.56 2.28 
SlaahlAreas 0.00 0.00 0.00 0.00 

Total 45.80 22.80 4.56 2.28 



Conseructlon FUglllve Dust Emission Factors 

General Coastruetlon Ac1Mtlea Emlnlon Factor 
o.19 ton PM1Dl•cnHIIOllth Source: MRI 1998; EPA 2001; EPA 2008 

The aru-based emissionfaclorfor CCIIUdrucllon aclMles Is baled on a sludy compleled by 1he Midwest Researdl lnsutute (MRI)~ofSpecffic Emtaion Factors (BACM Project No. 
1), Mardi 29, 1998. The MRI Aidvevaluated sewe,, c:anstNctiol'I projecls In Nevada and Calfomla (Las Vegas, Coachella V.,, South Coaat Nt Balin. and lhe San Joaquin Valley). The 
study determwled an aventge emlnlon factor of 0.11 tan PM10lacre-monlh for siles without largHcale cutlfill apenltlons. A worst-case emlaian factor of 0.42 ton PM10lac:re-monlh was 
calculaled for sleswllh adlw large-ecale earth momg operaCJona. The monlhly l!fflllslon factors are based on 188 wodt-f10ln per month (MRI 1998). A •lbeeQuenl MRI Report In 1999, 
~ Pa111C:Ula9 Ma1lw Emlsslans Fn:,m ConslJUdlan Openlllont. calculated 1'80.19tan PM10lacre-monlh emlstion facloi-by a~ 25% of the lalge-9cale e8ftMIOlling emission factor 
(0.42 ton PM10lacre-monlh) and 7G% of lhe average emilllan factor (0.11 ton PM10facre.mon1h). 

The 0.19 tao PM1~1h emission factor iS referenced by the EPA fornan-ftllid1111lialconslrudlonaclivlliesln recent p,oceduresdocumentl far1heNatianal Emlaalon lnvenloty (EPA 
2001; EPA2008). The 0.19 IDn PM10facre.monlh emilslan facmrrepresentsa 18finementofEPA'aorlginalAP-42 area-based1Dlal a,spended pa,lde{TSP) emisliorl fac:larln SecUon 13.2.3 
HeayY Cormrudlon Operallons. In addlllon to the EPA. this methodology is alac> auppor1lld by the SouCh Coaal Ak Quallly ManagementOlslrlct and the Wes1em Reglanal Nt Partnership 
(WRAP) whlct1 le funded by the EPA and is admlnlstesed jolnUy by Iha Weslem Governor's Assacllllian and lhe NallOnal Tr1bal Environmental Council. The emlaslan rac1or Is assumed ID 
encompasa a va,tety of nan-relldenllal c:ansllUdl0n adMlles Inducing building conslnlctl0n (cornmercial. lndua~. lndutlanal, QOM11ne.llal), public wosks, and travel on Uf1MM!d roads. The 
EPA Na1lonal Emls8lan lnventocy doc:umenlallon mumes lhal the emlSllon factors are uncanlralled and IWCOfflfflllnds a 00M'0I efficiency of50% for PM10 and PM2.5 In PM nanalfalnment 
819118. 

New Road Construclon Emialon Factar 
t.42 ton Pll111facr9.moaeh Source: MRI 19INI; EPA 2001; EPA 2008 

The emission faclcr for new road conslrucllon II baled on the wonst<Ue condHlons emlsll0n fac:IDt from the MRI 19INI lludydescribed above (0.42 Ions PM1Olacre-month). It Is assumed that 
road 00flllNctiOrl IIMllvesextensive eanhmovlng •net heavy canswcllan V9tllcle travel ,-dllng In emissions that aiehigher than ol1ef generalconstruction projacts. The 0.42 IDn PM10lacnt­
month emission factor for road oanstnJction ls refef91108d In secant pn,cemns documen1a ror ht EPA Na11ona1 Emls8lan ltMntory (EPA 2001: EPA 2008). 

PM2.5 Malllpller e.10 
PM2.5emissions.,. estimaeC1 by~a par1icle size multiplierof 0.10 ta PMt0 emiabis. This methcdology Is ccnstSl8nt with Vie procedures documents for the NaUonal Emlslion 
Inventory (EPA 2006). 

Comal Eftlc:lanc:y for Pll10 and PM2.5 t.50 
The EPA National Emisllon lnventocy dacumentalion 1'901Jmmends a conbol didencyof 50% for PM10 and PM2.5 In PM nanattainmenl areas. Wetting contJola will be appl"ied during project 
conswdlol1(EPA200e). 

RafetwncN: 
EPA 2001. Ptocedutes Document forNalional Emlaslotls lnwlnto,y, Cnlena AJr PoMatd:s, 1985-1999. EPMSCIR..01-008. Ofllce al Nr Qually Planning and Standards, Unllld Slates 
Environmental Pmeclion Agency. March 2001. 
EPA 2008. Documentation for lhe Final 2002 Nonpolnf Sector (Feb 061191Sion) Nationel Emls$lon Inventory for Criteria and Hazantous Ail Polutents. Prepared for: Emissions lnYel'llory and 
Analysis Gsoup (C339-02) /t,Jr Quallly Assessment DlvlllOn Office of All QualMy Plannklg and Slandarda, United Stales Environmenlal PrOIKGan Agency. July 2008. 

MRI 1996. lmp,owJ,nent d Specllic Emission FaclOIS (BACM Pto;ed No. 1). Midwest Re8earch lnstilule (MRI). P,epared for the Callomla South Coast AllClualty Management Distrtct, March 
29, 19116. 



CALCULATION SHEET-SUMMARY OF EMISSIONS 

Proposed Action Construction Emissions far Criteria Pollutants {tons per year) 

Emission source voe co NOX PM-10 PM-2.5 S02 

Combustible Emissions 2.80 10.03 22.81 2.01 1.95 2.93 

Construction Stte-fugltlve PM-10 NA NA NA 22.BO 2.28 NA 

Construction Workers Commuter 
& Trucking 

0.97 9.06 1.25 0,02 0.02 NA 

Total emissions 3.57 19.10 24.06 2:4.82. 4.ZS 2.93 

De mlnlmls threshold NA NA NA NA NA NA 



AppendixG 
CCID2 Water Conservation Plan and a Drought 

Contingency Plan 



WATER CONSERVATION PLAN 
FOR THE 

CAMERON COUNTY IRRIGATION DISTRICT #2 
April 22, 2014 

In an effort to establish an Irrigation District where water is used efficiently and 
conservatively, Cameron County Irrigation District #2 sets forth the following water 
conservation plan. 

Cameron County Irrigation District #2 currently hu approximately 48,000 acres 
production_ which include acreage for vegetables, cotton, grain, pasture, orchards, and 
sugar cane. Our total servicing area is approximately 110 square miles. Water is diverted 
from the Irrigation District's pumping plant facilities located on the United States side of 
the Rio Grande River at Los Indios. Texas. After pumping from the river, the water is 
then transported to two main canals one of, which provides water to the south side of the 
District, and the other to two reservoirs, which provide water to the north side of the 
District along with other resacas. AU water travels north through open canals. 

The District delivers approximately 10,611 acre-feet of Rio Grande water to the City of 
San Benito, East Rio Hondo Water Supply, City ofRio Hondo and AlTOyo Water Supply 
Corporation under existing water supply and delivery contracts. This water is delivered 
from the District's irrigation canal and pipeline system and is metered at the delivery 
point to the City of San Benito, East Rio Hondo Water Supply, City of Rio Hondo and 
AlTOyo Water Supply Corporation. The amount of water measured at the Rio Grande is 
reported monthly to the Rio Grande Watennaster and is based upon the amount ofwater 
delivered plus transportation losses. The Rio Grande Watermastcr charges these 
deliveries against the applicable municipal priority water allocation. 

In the future, water supply and delivery contracts entered into for the furnishing of Rio 
Grande water to municipal suppliers, or any extension of existing contract, shaU contain 
provisions that the customer shall develop and implement a water conservation plan or 
water conservation measures using the applicable elements contained in Title 30, Texas 
Administrative Code, Chapter 288, and in the event, after treatment, such water is resold 
to another supplier, then such contract shall also contain provisions dealing with water 
conservation requirements in accordance with Title 30, Texas Administrative Code, 
Chapter 288. 

A copy of this Water Conservation Plan shall be filed with the Rio Grande Regional 
Water PlaMing Group (Region M, Texas Water Development Board), or its successor. 
and the District will coordinate its activities in order to ensure consistency with approved 
Regional Water Plans. 



Conservation Goals: 

J. Landowners and/or canal riders report all leaks to the District's office. 
2. Water is shut off at the gate immediately after acreage has been irrigated to avoid 
spills. 
3. No inigation will begin until canal rider has been notified of intent to irrigate, 
conservation measures have been taken, and amount ofacreage to be irrigated is specified 
for the control ofquantity ofwater. 
4. Land leveling is recommended for Jong term permanent reduction in irrigation water 
use. 
S. Poly pipes are being installed to use water more effectively and efficiently. 
6. District has sold water rights to begin to rehabilitate the District by putting canals 
underground into pipeline for conservation. 

Monitoring and Record Management 

Cameron County Irrigation District #2 uses a canal rider supervisor to check the structural 
facilities for storage, conveyance and delivery of water. Canal riders monitor the water 
being used to account for the water paid in the amount of$8,00 per acre. A copy of the 
order placed for water is provided to the canel rider who wiJI tum the order heck in when 
completed or with notification ofcancellation ofsuch order. 

Penalties: 

Any person who willfully opens, closes, changes or interferes with any headgate or used 
water in violation of section 11.083 of the Texas Code may be assessed on administrative 
penalty up to ss.000.00 a day under section 11.0842 of the Texas Water Code. 
Additionally, if the violator is also taking, diverting, or appropriating state water, the 
violator may be assessed a civil penalty in court of up to $5,000.00 a dey. Someone who 
is aggrieved by these violations may sue the violator for injunctive relief and civil 
damages in court. 

Severabllity 

It is hereby declared to be the intention of the Board of Cameron County Irrigation 
District #2 that the sections paragraphs, sentences, clauses, and phrases of this Plan are 
severable and, if any phrase clause sentence, paragraph, or section of this Plan shall be 
declared unconstitutional by the judgment or decree of any court of competent 
jurisdiction. such unconstitutionality shall not affect any of the remaining phrases, 
clauses, sentences. paragraphs, and sections of this Plan since the same would not have 
been enacted by the Board of Cameron County Irrigation District #2 without the 

http:5,000.00
http:ss.000.00


incorporation into this Plan of any such unconstitutional phrase clause, sentence, 
paragraph, or section. 

Effective Date: 

The effective date of the above shall be immediately upon its passage. Resolution is 
attached to the water conservation plan. 



WATER ALLOCATION GUIDELINES 
OFTHE 

CAMERON COUNTY IRRIGATION DISTRICT #2 
April 22, 2014 

Section I: Declaration ofPolicy, Purpose and Intent 

The Board ofDirectors of the Cameron County Irrigation District #2 deems it to be in the 
best interest on the District to adopt Guidelines governing the equitable and efficient 
allocation of limited water supplies dwing times ofshortage. These Guidelines constitute 
the Dislrict•s drought contingency plan required under Section 11.1272, Texas Water 
Code, Vernon 'a Texas Codes Annotated, and associated administrative rules of the Texas 
Natural Resource Conservation Commission (Title 30, Texas Administrative Code, 
Chapter 288). 

Sectioa ll: User Involvement 

Opportunity for users of water from the Cameron County Irrigation District #2 was 
provided by means ofa notice posted at the District's main office. 

Section Ill: User Education 

The Cameron County hrigation District #2 will periodically provide water users with 
information about the Plan, including infonnation about the conditions under which 
allocation is to be initiated or tenninated and the district's policies and procedures for 
water allocation. This information will be provided by means ofposting water allocation 
guidelines on the district's public bulletin board. 

Section IV: Authorization 

The General Manager is hereby authorized and directed to implement the applicable 
provisions of this Plan upon detcnnination by the Board that such hnplementation is 
necessary to ensure the equitable and efficient allocation oflimited water supplies during 
times ofshortage • . 

Section V: Application 

The provJsions of this Plan shall apply to all persons utilizing water provided by tho 
Cameron County Irrigation District #2. Tite term "person" as used in the Plan includes 
individuals, corporations, partnerships, associations, and all other legal entities. 

Section VI: Initiation ofWater Allocation 

The General Manager shall monitor water supply conditions on a monthly basis and shall 
make recommendations to lhe Board regarding initiation of water allocation. Upon 



', • 

approval of the Board. water allocation will become effective when the storage balance in 
the District's inigation water right account reaches less that fifty percent (50%) of the 
available amount of water that the District is entitled to have in the current year, in 
Falcon and Amistad Reservoirs. 

Section VD: Termination ofWater Allocation 

The district's water allocation policies will remain in effect until the conditions defined in 
Section IV of the Plan no longer exist and the Board deems that the need to allocate water 
no longer exits. 

Section VIII: Notice 

Notice of the initiation or tennination ofwater allocation will be given by notice posted 
on the District's public bulletin board and by publication in the local newspaper. 

Section IX: Water Allocation 

(a) Upon initiation ofwater allocation. each irrigation user shall be allocated an equal 
amount of irrigation(s) per acre, depending on the amount of water in the 
District's irrigation account, for each flat rate acre on which all flat rate 
assessments have been paid, and on which the water account has remained active 
for a (24) twenty-four month period. The water allotment in each irrigation 
account will be expressed in acres. 

(b) As additional water supplies become available to the District in an amount 
reasonabJy sufficient for allocation to the District's iaigation users, the additional 
water made available to the District will be equally distributed to those irrigation 
users as defined in Section 11.039 ofthe Texas Water Code. 

(c) The amount of water charged against a user's water allocation will be one acre~ 
foot per acre irrigated, or one allocation unit, unless water deliveries to the land 
are metered. Metered water deliveries will be charged based on actual measured 
use. It shall be a violation of these guidelines for a water user to use water in 
excess ofwater contained in the user irrigation account 

(d) Acreage in an irrigation account that has not been irrigated for any reason within 
the last two. (2) consecutive years will be considered inactive and will not be 
allocated water. Any landowner whose land has not been itrigated within the last 
two. (2) consecutive years may, upon application to the District expressing intent 
to inigate the I• receive future allocations. However, irrigation water allocated 
shall be applied only upon the acreage to which it was allocated and such water 
allotment cannot be transferred until there have been two consecutive years of 
use. 

Section X: Tramfen ofAllotments 



.... 

(a) A water allocation in an active irrigation account may be transferred within the 
boundaries of the District ftom one irrigation account to another. The transfer of 
water can only be made by tbe landowner's agent who is authorized in writing to 
act on behalf of the landowner in the transfer of all or a part of the water 
allocation from the described land of the landowner covered by the irrigation 
accowit 

(b) A water allocation may not be transferred to land owned by the landowner outside 
the District boW1daries. 

(b) Water from outside the District may be transferred by a landowner for use within 
the DistricL The District will divert and deliver the water on the snme basis as 
District water is delivered, except that a {25%) twenty-five percent conveywtee 
Joss will be charged against the amount ofwater transferred for use in the District 
as the water is delivered. 

Section XI: Water Delivered to Municipal Supplien 

Water is delivered to municipal suppliers in accordance with existing contracts and the 
District's water conservation plan and drought contingency plan. Upon the activation of 
the District's drought contingency provisions, the District will coordinate with municipal 
suppliers to whom it delivers Rio Grande water for trcatmenL Nonnally, if the District 
expects a shortage in irrigation deliveries which could make it difficult to maintain 
deliveries to municipal suppliers, it will advise its municipal suppliers, if reasonably 
possible, at least sixty (60) days in advance, of this possibility, otherwise, as soon as is 
possible. A copy ofthis notice will be sent to Rio Grande Watermaster and Texas Water 
Development Board. Following such notice, the District will monitor available water 
supply and irrigation deliveries in coordination with the Rio Grande Watermaster, Texas 
Water Development Board and municipal suppliers during the shortage period. 

Section XII: Coordination With Regional Water Planning Group 

A copy of this dt:ought management plan shall be filed with the Rio Grande Regional 
Water Planning Group (Region M, Texas Water Development Board) and the District 
will coordinate its activities so as to ensure consistency with the approved Regional 
Water Plan. 

Section XIII: Penalties 

Any person who willfully opens, closes, changes or interferes with any headgate or uses 
water in violation ofsection 11.083 ofthe Texas Code may be assessed an administrative 
penalty up to $5,000.00 a day under section 11.0842 of the Texas Water Code. 
Additionally, if the violator is also taking. diverting. or appropriating state water. the 
violator· may be assessed a civil penalty in court ofup to $5,000.00 a day. Someone who 
is aggrieved by these violations may sue the violator for injunctive relief and civil 

http:5,000.00
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damages in court. 

Section XII: Sevenbllity 

It is hereby declared to be the intention of the Board ofDirectors of the Cameron County 
Irrigation District #2, that the sections, paragraphs sentences, clauses, and phrases of the 
Plan rue severable and, ifany phrase, clause, sentence, pmagraph, or section of this plan 
shall be declared unconstitutional by the valid judgment or decree of any court of 
compotent jurisdiction, such unconstitutiooality shall not affect any remaining phrases, 
clauses, sentmces. paragraphs, and sections of this P~ since the samo would not have 
been eoacted by the Board without the incotp0ration into this Plan of any such 
unconstitutional phrase, cJause, sentence, paragraph, or section. 

'· Seetma xm: Autlaorlty 

The foregoing guideUnes are adopted pursuant to and in accordance with Sections 
tl.039, 11.083, 11.1272; Section 49.004; and Section 58.127-130 of the Texas Water 
Code, Vernon~ Texas Codes Annotated. 

Sectio11 XIV: Effective Date ofPlan 

The effective date of this Plan shall be five (5) days following the date of Publication 
• hereofand ignorance ofthe guidelines is not a defense for a prosecution for enforcement 

orthe violation ofthe guidelines. 

. .,. ___- · ___ ., -- ..._ _·---·- ---- ---··--· . 
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RESOLUOON OF THE BOARD OF DIRECTORS 
ADOPrlNG A WATER CONSERVATION PLAN FOR 

THE CAMERON COUNTY m.RIGATION DISTRICT #2 
April 22, 2014 

WHEREAS, the Board recognizes that the amount of water available to the Cameron County 
Irrigation District #2 and to its irrigation water customers is limited and subject to depletion 
during periods ofextended drought; 

WHEREAS,·the Board recognizes that natural limitations due to drought conditions and other 
acts ofGod C8Dll0t guarantee an uninterrupted water supply for all pwposes. 

WHEREAS, Applicable rules of the Texas Natwal Resource Conservation Commission require 
all public Wlltel' supply systems in Texas to prepare a water conservation plan. 

WBEREAS, Section 11.039 of the Texas Water Code authorizes water suppliers to distribute 
available water supplies on apro rata basis during times ofwater supply shortage; and 

WHEREAS, as authori2.ed under Jaw, and in the best interests ofthe customers of the Cameron 
County Inigation District #2, the Board deems it expedient and necessary to establish certain 
rules and policies for the orderly and efficient management of limited water supplies during 
drought and other water supply emergencies; 
NOW THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE 
CAMERON COUNTY IRRIGATION DISTRICT #2: 

SECTION 1. That the Water Conservation Plan attached hereto and hereby adopted as 
the official policy ofthe Cameron Cotmty Imgation District #2. 

SECflON 2. That the General Manager is hereby directed to implement, administer, 
and enforce the Water Conservation Plan. 

SECTION 3. That this resolution shall take effect immediately upon its passage. 

DULY PASSED BY TilE BOARD OF DIRECTORS OF THE CAMERON COUNTY 
IR.RlGATION DISTRICT #2, ON THIS THE rnDAY OF April 2014. 

Attested to: 

Secretary, Board ofDirectors 

http:authori2.ed


CAMERON COUNTY IRRIGATION DISTRICT NO. TWO 
1301 FM 510 P.O. BOX 687 SAN BENITO, TEXAS 78586 

Phone (956) 399-2484 Fax (956) 399-4721 
Sonia Lambert- General Manager 

April 2S, 2014 

Rio Grande Regional Water Planning Group, Region M 
Glenn Jarvis, Chairman 
301 W. Railroad St. 
Weslaco, Texas 78596 

Dear Mr. Jarvis, 

Enclosed please find Cameron County Inigation District #2's Water Conservation 
Plan and a copy ofthe Board adopted resolution approving the plan. This Water 
Conservation Plan is for the period ofMay 1, 2014 through April 30, 2019. 

Ifyou have any questions please do not hesitate to contact me at (956) 399-2484. 

Sincerely, 

./bL-
it~:,\mtiaLambert 

General Manager 

' 

SUie 
Enclosures 

Board ofDirectors 
Bm McMurray-Presidcnt Sam Simmons-Vice President 

William Goad-Secretary Edwin Schneider-Member Ovi Atkh1son-Member 

-- · --·· ··-··- ·- - ----- -------------- --



AppendixH 
Letters of Project Support 



East Rio Hondo Water Supply Corporation 
206 lndustrfal Pkwy.• P.O. Box 621• Rio lloado. Texas78583-.WW~Pbone('56) 748-3633 Fu 748-317' 

"Tllis instiJalion Is an equal opportunlq providuaml emploJer'' 

Cameron County Irrigation District #2 
P. 0 . Box 687 
San Benito, TX 78586 

Subject: Support ofProposed Piping ofCanal JN-1 

Dear Mrs. Lambert, 

This letter is in support ofyour WaterSMART application to the U.S. Bureau of 
Reclamation for granth1g funding ofa water conservation initiative. As a rural water supplier in 
Cameron County Irrigation Pistrict #2's jurisdiction, East Rio Hondo Water Supply Corporation 
supports improving the efficiency of irrigation water delivery and reducing water loss by 
replacing open canals with pipelines. Any water conserved by the irriga,tion district directly 
benefits East Rio Hondo Water Supply Corporation's future water supply and needs. 

East Rio Hondo Water Supply Co1p0ration, hereby supports your proposed efforts to pipe 
your existing earthen Canal JN-1 as a water conservation initiative. 

Sincerely, 

Brian E. Macmanus, P.B. 
General Manager 



Appendix I 
CCID2 Grant Application Board Resolution 



CAMERON COUNTY IRRIGATION DISTRICT NO. 
TWO 

2604 1 FM 5 lO P.O. BOX 687 SAN UENrt 0 . TEXAS 7858(1 
Phone (956) 399-24!!4 Fux (956) 399- 1721 

Sonia Lambert~ General Mam1gcr 

RESOLUTION 
January 10, 2017 

2017-001 

LATERAL JI EAST OF GAMBLE ROAD 

APPLICANT'S NAME: Cameron County ll'rigation District No. 2 

WHEREAS, Cameron County hrlgation District No. 2 is an Irrigation District operating 
pursuant to Vernon's Texas Civil Statutes, Water Code, Chapter S8, and under Article XVI, 
Section 59, of the Texas Constitution; and 

WHEREAS, the Cameron County Irrigation District No. 2, (District), is committed to water 
conservation, and; 

WHEREAS, the District is seeking opportunities to implement projects that account for water 
use, and; 

WHEREAS, Cameron County Irrigation District No. 2, San Benito, Texas, has identified a 
project that invo1ves replacement ofan open earthen canal to a pipeline. 

WHEREAS, the District has sufficient resources to match available funds to complete such 
improvements; 

NOW THEREFORE, BE IT RESOLVED that the Board of Dh-ectors of the Cameron County 
Irrigation District No. 2 agrees and authodzes that: 

1. The Board authorizes its General Manager, Sonia Lambert, to submit 
an application for the WaterSMART Grant. 

2. The Board or governing body has reviewed and supports the proposal submitted; 
3. The applicant is capable ofproviding the amount offunding and/or in•kind 

contributions. specified in the funding plan; and 
4. lfselected, the applicant will work with Reclamation to meet established deadlines 

for entering into a cooperative agreement 

DATED: /J.1¥~ 
ATTEST: 

William Goad, Secretary 

Board of Directors 
Bill McMurray-Prcsidcnt Snm Simmons-Vice Prcsi,knt 

William Ooat.1-Sccn:lar) Buck IHt)'m.:r•Mcmhcr Bmlly Tuuhcrl·M~·mlwr 



AppendixJ 
CCID2 Accounting Balance Sheet 



Paoe: l 

PERIODIC STATIMENT 
CAMERON COUNTY IRRIGATION DIST 2 Date: Dec 31, 2016 
CANAL REHAB ACCOUNT eeriod: Dec 01, 2016 to 
PO BOX 687 Dec 31, 2016 
SAN BENITO, TX 78586-0007 (31 04ys) 

Please visit our web site at www.r:ewEB.NET 
If you have any questions, please contact us at (956)399-3331 . 

For 24 hour hanking lntorNtion, please call (888) 361-3661. 

ACCOUN'l' #: DDA - 0000036641 Plml~o Now-Anal.ysia 

Enclosures: 0 

Beginning Balance 
as of 12/01/16 

Deposits, Other Credits 
Charges , Fees 
Checks & Other Debits 

66$,800 . 70 
97.03 
0 , 00 

400,000,0C 
Average Balance 

Ending Balance 
H 0~ 12/31/16 

388,381 . 35 

265,897.73 

TranAction %ntoJ:1Dation 

Date Check# Description Debit 
Amount. 

Credit 
Amount 

12/08 
12/12 

12/31 

Transfer to Water 
Transfer to 37222 
12/12/16
Interest Credit 

S11'.art Acct 
per letter 

150,000.00 

250,000.00 
97 , 03 

Daily Balance In'foniation 

Date 
12/08 

Balance 
515,800. 70 

Date 
12/12 

Balance 
265,800.70 

Date 
12/31 

Balance 
265,897. 73 

- ---------~- .- -·-·· .. --···------- ... - ·-..·--·. 

http:www.r:ewEB.NET


First Collaunity Bank, N. A, Certi1icate of Deposit Renewal Notice 12/28/2016
P.O. Box 2030 OPH10500 
11S1 V. Hwy 77 
Sen Benito TX 78586 

CAll:RON COUNTY lRRIGATlott DIST 2 
PO BOX 687 
SAH BENITO TX 78586-0007 

Dear Cuatoaer, 
Your Certtficete of Deposit wtll Nture on 01/12/2017. Unlesa YoU 1natruct Account : CD-1000065225 

us differently, your account will autoutically be renewed for another Relat1onthip: Primary 
182 - Dayb). You uy request new rate inforMtion on the Ntur1ty date. Rate: 0.65X 

Tera: · 182 - 1>ay(1) 
lntereat Payaent tlethod: Capitalize 
current Balance: $510,562.11 
Katur1ty Date: 01/12/2017 
Grace Period End Date: 01/22/2017 

TRUTtl lM SAVIHGS DlSCLOSUllE 
182 - oayC•> Renewable cert1f1cata of Deposit 

BALANCE cotll'UTATlOH ~: lfe use the daily balance Mthod to calculate ttle Interest on your account. Thia aethod 8f)l)l1H a 
daily periodic: rate to the principal in the account each day. Interest begfna to accrue on the busines, day you deposit non cash 
1te.a (for eKuiple, checks). · 

TIWISACTIOH LIKITATlOHS: You are peraitted unliaited depoaits to your account and unli•ited vfthdrawala froM your account 
before the 111aturity date. 

niniwa Allount to Open: s100,000.00 Nini- Balance Required: 50.00 

"1n1- Depoait Aaount: H/A Kini-.. Withdr-l AIIIOUllt : "',. 
Renewal Interest Rate: Not Yet l>eterainad * Annual Perc:entage Yield: Not Yet Deterained * 

Renewal Tera: 182 - DayCs> Renewal ltaturity Date: 07/13/2017 

Reneval Pol ic:y: AtltOMt1cally •onevable Early llithdrawal Penalty: 30 - Day(a> Interest** 

Grace Period: 10 Day<s) Next Grate Period Ending Date: 07/23/2017 

Interest Payment Frequenc:y: Credited to Ac~unt At Haturity Interest C0111J10Undi119 Frequenq: Ito ~ovnding 

* The Interest rate and annual percentage yield have not yet been deterained. You •Y obtain these rates on or after 01/12/2017 
by calling (9S6> 399-3331 during regular businesa hours. You vtll be paid the Renewal Interest Rate for 182 - Day(s). The Anr,.ral 
Percentage Yield 11ss1.111es ;nterest will reaain on deposit until uturity. Arry withdrawal of interest will reduce earnings. 

** An early withdrawal penalty will be iapoaed 1f you withdraw any of the principal before the utur1ty date. 

If you have any quHt1on,, please call u1 et (956) 399-3331 during regular bu1ines1 hours. 

--- - - -··· -~··---- ·- ·- ···--··-· ·--· -·" --··---- . -

http:s100,000.00
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