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Technical Proposal 

Executive Summary 

Date: January, 18, 2017 
Applicant: Cameron County Irrigation District No. 2 
26041 FM 510 
San Benito, Texas 78586 
Project Title: Conversion ofLateral "F' from Open Canal to a Pipeline 

The Cameron County Irrigation District No. 2 (CC102) 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 appnmmately 7,000 liner feet (It) ofthe unlined open canal in a segment ofthe 
Lateral "F' to underground pipeline. These improvements arc expected to improve water deliveries by 
cooscrving approximately 642.60 acre feel per year ofwater. The resulting water conservation will mluced 
required pumping time needed to achieve the same water volume delivery thus increasing energy efficiency 
ofthe water delivery system by an estimated 25,865 kilowatt hours per year. Also, due to the proximily to 
the Lower Rio Grande Valley Wildlife Refuge, this project will benefit the Ocelot and Jaguarundi endangemt 
species by providing a water source for the refuge to assist in mainlaining the existing water levels necessnry 
for the riparian habitat. The conserved water will effectively provide additional water for the Lower Rio 
Grande Valley Watermaster System and allow CCID2 to explore marketins efforts with other entities. All of 
the proposed improvements an: to be constructed on CC102 property (none ofthe improvements will be 
located on a Federal Facility) and this project will be completed within 24 months. The construction phase of 
this project is estimated at 6 months, not considering schedule adjustments to accommodate necessary 
imgation demands. The project can begin immediately upon any grant 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 (Sec Figure I.I). CCID2 boundary encompasses 64,459 acres 
and currently serves SS,151 aaes ofirrigated fannland 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 SUltion located in Los Indios, Texas on 
the eastern side ofthe Rio Omnde. 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 oflined canals, 
104 miles ofpipeline, and 1S miles ofresaca (oxbow lake). Of the 241 miles ofcanals, 137 miles arc 
considen:d to be main canals and I04 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 of 7,92S 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 of the Lower Rio Grande Valley 
Watennastcr 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 Dows and defer water deliveries up to five 
years in the amount 350,000 acre feet per year. The result is a system vulnerable to extreme drought and other 
inconsistent weather patterns. 
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The Lower Rio Grande Valley Watennaster System provides water to irrigation water right holders after 
municipal and industrial water ri&bt holders have been accounted for. The US share ofstorage in the 
Amistad-Falcon System is currently at 62.9% of its 3,390,000 acre feet conservation capacity. This is slightly 
higher from 60.5 percent ofnormal conservation capacity a year ago at Ibis time. However, jnconsistent 
weather patrems 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 Iona tenn water resource management. 

Currently, CCID2's irrigation water right is a total of 147,824 acre feet per year. In addition to their irriaation 
water rights, the CCID2 holds municipal/domestic water righl3 ofS,St 8 acre feet per year, municipal water 
rights of6,390 acre feet per year, and industrial water rights 192 acre feet per year. The averaae 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 acre 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 - 1SOHp, SO cfs pumps and 6 - 300Hp, lOOcfs pumps) 
and is powered by both electricity and natural p.s. 

The CCID2 has completed several projects with Bureau ofReclamation in the past, including: 
1. Pumping Plant Rehabilitation (03-FC-60-1799) 
2. Canal Rehabilitation (04-FC-60-1871) 
3. Water2025 Challense Grant- Gate Replacement (05-FC-60-2017) 
4. Water 2025 Challense Grant- Canal PipinJ (07FC602235) 
5. Water 2025 Challenae Grant- Canal Flow Measurement & Control Improvements (08-FC-60-
2330) 
6. 2016 WaterSMART Grant- Lateral "J" Open Channel to Pipeline (R16-FOA-00-004) 
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 of Reclamation in 2013. 

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

Project Description 
The project consists ofwater conservation, energy conservation and other components that meet the goals of 
the 2017 WatcrSMART Funding Opportunity Announcement No. BOR-D0-17-FO12. The proposed project 
includes converting approxjmately 7,000 lfofthe open unlined canal to underground PVC pipe. The location 
of Lateral "F' irriaation canal is shown in Figure 1 .3. The conversion ofLateral "F" will conserve an 
estimated 642.60 acre-feet ofwater per year plus conserve 25,865 kilowatt hours per year ofenergy. The 
cUITCllt unlined canal experiences water losses from seepage into the ground, evaporation from the surface, 
plant transpiration from canal bank and floatins vegetation, and canal bank &ilures. Figures 1.4 and I .S 
shows the existing cross sections ofthe Lateral "F" and Figures 1.6 through 1. 9 show pictures ofthe existing 
conditions of irrigation canal. Replacing this open unlined canal with a pipe will require clearina and 
lfUbbina ofthe vegetation and canal debris, connectin& the proposed piping to an existina control cana1 gate 
at the Right Hiah Line Main Canal, installing of7,000 linear feet ofPVC piping and associated tees and 
valves, and replacing several individual service laterals. The proposed piping will COMect to existing 
roadway culverts at FM 2520, or better known as Sam Houston Blvd. (TxDOT) and Gamble Road (Cameron 
County). Construction will not require work within the right-of-ways at either of these road crossings. 
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E.1 Evaluation Criteria 

E.1.1 Evaluation Criterion A- Quantiftable Water Savings 

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

From Texas A&M Department ofAgricultural Engineering's, "Irrigation District Efficiencies and Potential 
Water Savinas in the Lower Rio Grando 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 {Sec Appendix C). 
Rou&hly halfofthe soils encountered along this canal are a Laredo Silly Clay Loam and the remainina half 
are either a Harlingen Clay or a Benito Clay accordin& to this reference source, tho seepage rate for silty clay 
loam is 2.24 gallons per square foot per day and 1.50 gallons per square foot per day for clay. For this 
calculation, the scepaae rate was assumed at an average rate of 1.87 aallons per square foot per day to 
represent a 50-50 ratio ofsilty clay loam and clay soils. Evaporation rates were estimated utilizing the 
Texas Water Dovelopmcnt Board's, "Report 316 Evaluation ofGround-Water Resources in the Lower Rio 
Grande Valley",2 (See Appendix B). Lastly, the District has documented bank failures for this canal 
occurring on average three times per )'QT, For the purpose ofthis application, it is assumed that the entire 
canal volume is lost when a bank failure occurs. 

Using the above infonnation and td'erence guidelines, the conserved water volume was calculated at 
approximately 642.60 acre feet per year or an annual transit loss reduction of484. 70 acre-feet per mile. The 
water conservation calculation is shown in Table 1 below, 

Table 1 

Water Conten'atloa Etttaaate 
I 

Lateral "P'Surface Area 4.34 Acros 
Lateral "P' Cross Sectional Area 162.00 Feet 
Lateral ..F" Cmial Volume 26.03 Acre Feet 
Wetted Perimeter 33.32 Feet 
Av~·111:c Dcnth 6.00 Feet 

I 

Seepap Rate for S~-'i Silty Clay Loam Soils ond 50'Ai 
Clay Soils 1.87 

O.llons per Square 
Foot per ofWetted 
Perimeter oer Dav 

Esdm11ec1 - 516.41 Acre Feet oer Year 

E-ration Rate for Camaon Countv 61 Inches oer Y car 
Estimated Eva.-ratlon 22.06 Acre Feet ner Year 

Failures ner Year 4 
Full Jrription Canal Volume 26.03 Acre Feet 
Estimated Baak Fallare Loaes 104.13 Acre Feet oer Year 

Acre Feet per Year 
TOTAL WATER CONSERVATION ESTIMATED ~ 

1 Mlniptlon Dislricl Efficiencies and Potential Wat«Saviap in the Lower Rio Orallde Valley ofTeus... Guy Fippa, and Craia Pope 
1 MRcport 316 Evaluation orGround-Water RC'.IIOWCCI in the Lower Rio Orande Valley... Waley McCoy, Ocoloaist, TCIIU Water Dewlopment 
Boatd, 1990 
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By replacing the unlined canal with 36-inch diameter PVC pipe, the proposed piping system will decrease 
the measureable loses to roughly 1 ½ -percent ofthe calculated water losses shown in Table I. Also, the 
pipe system wiU require less push-water (hydraulic p~head) to counteract the resistance from the canal 
debris and vegetative arowth along the existing banks. 

Water is currently diverted into the Lateral "F"distnbution system from the Right High Line Main Canal. 
The proposed improvements will better manage the water delivered to the 329 acres immediately served by 
the existing unlined open canal segment ofLateral "F'plus an additional 159 acres served downstream of 
the unlined canal through an existing inigation system. Fipre l. t0 shows the existing unlined canal cross 
section with the proposed irrigation pipe cross section. 

The unlined portion ofLateral "F' distribution system provides water to approximately 329 acres and the 
total estima~d annual average demand for this system lateral is 488 acre feet. Adding the estimated 642.60 
acre feet lost to seepage aod evaporation for this canal segment results in 1,130.6 acre feet ofwater being 
more efficiently managed as a result oftho project. 

The CCID2 has pumped an average of71,400 acre feet annually in recent yeus. Since majority oftho 
district's diatn'bution system relies on unlined and open earthen canals for delivery, the water losses in the 
distn'bution system are estimated at nearly 40 percent, or final delivery ofonly 42,033.6 acJC feet per year. 
When comparing the water savinas for the proposed improvements for Lateral "F", 642.60 aero feet, the 
annual water savings expressed as apercentage of the district's supply is 1.53%. When considering only the 
1,130.6 acre feet ofwater delivered through Lateral "F", the annual water savings percentage for Lateral "F" 
is56.8%. 

Upon completion ofthe proposed improvements, CCID2 will verify the water loss calculations by installing 
temporary flow metering devices at Lateral "F' influent canal gate structure and at individual customer's 
outlet structures. Water seepage and evaporation losses will be dctennine by subtracting the influent 
measwements with the delivered water and pipe volumes. CCID2 will prepare a final report, for submittal to 
the Bureau ofReclamation, on the findings ofthe water conservation measures resulting from the proposed 
improvements included in this project. 

E.1.l Evaluation Criterion B: Water Sustainability Benefits 

Conserved Water to lnsb'eam Flows - CCID2 actively participates in the regional water marketing through the 
Rio Grande Wa~nnaster Operations. Tho Watermaster serves as the administrator ofall 53 entities with 
water rights wilhin the Lower Rio Grande Valleyjurisdiction and manages all contracts made between users 
which transfer any surface water allocation. The annual flow of642.60 acre feet ofconserved water to 
remain as instream flow can be marketed to other non-CCID2 agricultural or municipal users in the region if 
dctennined to be a surplus by CCID2. 

Portions ofthe water conserved from this project will be reserved for the Lower Rio Grande Valley National 
Wildlife Refuge and provided at no charge to maintain resaca levels within the refuge boundary to preserve 
the riparian habitat for a period ofperiod oftwo years. Water can be tnmsfcrred to the refuge via CCID2 
existing imgation system and dispose into the Resaca del Rancho Viejo. The Lower Rio Grando Valley 
National Wildlife Refuge is only 3.4 downstream on Resaca del Rancho Viejo (2.2 miles direct route). This 
Refuge provides habitat for 19 threatened and endangered species including two federally listed endangered 
species; the Ocelot and Jaguanmdi. As stated on the "Gulf Coast Jaguanmdi Recovery Plan, First Revision," 
U.S Fish and Wildlife Service; December, 2013, the Ja,uarundi's main diet consist ofriparian birds, small 
mammals and reptiles that are part ofthe resacas habitat (See the rcfc,cnced document's coversheet and 
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USFWS List ofEndangered Species in Texas have been included in Appendix E). The resacas. white they 
may not be the most prevailing habitat ofthese two federally listed endangered species, they do function as 
wildlife conidors to avoid going thru urbanized areas and provide them with a vast variety offood 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 ofthe 
population of these endangered cat species. 

The recent droughts have significantly impacted Cameron County for the past two decades. Reports have 
estimated the loss of irrigation water would result in an estimated loss ofS394.9 million and 4,840 jobs3 (See 
Appendix E) for a region with 32 percent ofits population at or below the poverty rate 4. The economic 
effects from the reduction or loss of irrigation water directly impact the economic activity in the rural 
agricultural economy and in other non-agricultural economic areas. 

Region Water Supply Sustainability - AU water right holders along the Rio Grande below Amistad Dam are 
part ofthe Lower Rio Grande Valley Watennaster 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 ofwater from their watershed as 
agreed upon in tho February, 1944 "Treaty between lhe United States ofAmerica and Mexico, Utilization of 
Waters of the Colorado and Tijuana Rivers and ofthe 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 ofwater for the five year period, or 55.1% ofthe total 
Amistad/Falcon Dam impoundment. This combined with the fact that the majority ofthe watershed is a 
semi-arid region, leads the Lower Rio Grande Valley Watermaster System very susceptible to irregular 
weather patterns. 

All the partners in the Lower Rio Grande Valley Watennaster System know the importance ofwater 
conservadon. Conserved water from this and similar projects wilt offer the n:gion and potential customers 
more options that support sustainable growth and sound management ofsurface water supplies. Ally water 
conservation benefit from this project provides direct and indirect economic benefits for CCID2 and others in 
the region. The 642.60 acre feet ofwater per year expected to be saved by this project can be marketed to 
other non-CCID2 agricultural or municipal users in lhe region. The conserved waler, 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, StalT, Webb, and Zapata) 
regions is expected to grow from 1.7 million in 2010 to ncarly4 million in 2060. Based on these population 
projections, the water supply shortage is estimated to be nearly 600,000 acre feet per year by 2060 or 35 
percent over the estimated water demands. With the continual growth ofthe region and the resulting increase 
in water demand, the market for water will continue to increase. Recent droughts and water supply shortages 
have only increased the demand for water to the region's water rights holders. 

E.1.3. Evaluation Criterion C: Energy-Water Nexus 

Subcrlterlon E.1.3.1-Implementatlon of Renewable Energy Projects 

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

1 Luis A. Ribera and Dena McCorklc, "f.conomic: Impact Eslimatc or lrriplion Water shortage on the Lower Rio Oiande Valley Agriculture·, 
Texas A&M University AgriUfr:i &tension, June. 2013 
' United Slates Census Bure11u (2015), Quick Facts Cameron County, Texas, http;/twww.census.govlquickfac:lsl'tablc/PSTil4S215f48061 
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Subcrfterfon E.t.3.2-lncreaslng Energy Efficiency ln Water Mana1ement 

The project will result in energy conservation by pumping 642.60 acre feet less water from CCID2's San 
Benito River Pump Station. The San Benito River Pump Station, point ofdiversion from the Rio Grande 
River, includes eight pumps; 2 - lSOHp, SO cfs pumps and 6 - 300Hp, 1OOcfs pumps. Table 2 below shows 
the calculated energy to be saved by pumping less water to a more efficient delivery system in Lateral "F''. 
Water pumped fiom the Rio Grande does not require treatment for irrigation purposes, therefore there arc no 
costs savings associated with treatment. 

Table2 

Enennr Conservation Estimate 

Current Annual EMNV Usaae at San Benito Pumo Station 2 873.494 Kwh 
Total Water Pumoed 71 400 Acre Feet 
Averaa.a Enenv ner Acre Foot Pumoed 

Estimated Conserved Pumned Water 

TOTAL ENERGY CONSERVATION ESTIMATED 

40.25 

642.60 

25.865 

Kwh/acn: feet 

Acre Feet ner Year 

Kwh/Year 

The project is anticipated to reduce vehicle miles and resulting carbon emissions because ofthe reduction in 
required maintenance for the piped canal versus the current open unlined canal. Cwrently, Lateral "F' 
experiences bank failun,s on average offour times a year and each failure requires heavy constr\lc:tion 
equipment approximately three to four days to repair. Table 3 below shows the calculated carbon emissions 
saved by providing a more reliable conveyance system. Vehicle carbon emission rates are established in 
FEMA's Combustible Emissions Calculation Sheet (Sec Appendix F). 

Table3 

Estimate for Carbon Eml1don1 for Canal Maintenance and Repairs 
NumberofBank Reoairs 4 Failures/Year 

£1Umated 
Renalr Eouloment Hourl/Reaalr 

Bull Dozer 48 
Dumr>Truck 16 
Excavator 16 

COi 
Eml11fon 
ltonl/brl 
0.1773 
0,1772 
0.1773 

C01 £minion 
Ctontlreoalr) 

8.5104 
2.8352 
2.8368 

Tolal CO, Emissions per Repair 

Annual CO, Emlulon1 for Lateral "F" Reoaln 

14.18 

56.73 

tons/reoair 

Tons/Vear 

E.l.4. Evaluation Criterion D: Addressing Adaptation Strategies in a WaterSMART Basin 
Study 

The Bureau ofReclamation completed the "Lower Rio Grande Basin Study" in 2013 for the Rio Grande 
Regional Water Authority (RGRWA) of which CCID2 is an active member. The Basin Study makes 
numerous references to the Water Management Strategies developed in the 2010 Region M Rio Grande Plan. 
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One strategy, which is referenced in both plans, is the improvement of inigation conveyance system 
conservation. This strategy, along with On-Farm Water Conservation (discussed below in Section E.l.S.), 
have tho most impact on the overall conservation ofwater for the district and re&ion as a whole. The 
replacement ofLateral "P' from open unlined canal to underground pipeline is an irrigation conveyance 
system conservation project which will conserve 642.60 acre feet per year. The estimated and actual water and 
energy conservation data will be shared for future studies and potential benefils with other basin study partners 
in the Lower Rio Grande Valley Watennaster System. 

E.1.5. Evaluation Criterion E: Expediting Future On-Farm Irrlgadon Improvements 

t,teral "P' distribution system provides water to approximately 488 acres ofwhich Canners grow voeetables, 
sugar cane, sorghum, com and hay. On-Farm Improvements are controlled by the individual land owners. 
However, the placement ofLateral .. F" into a pipeline will increase the water volume and pressure to allow 
landowners to install more efficient localized irrigation, drip irrigation, pumped sprinkler system or lay flat 
irriaation poly pipe. No on-fann irrigation improvements are part oflhis Water Smart project. 

E.1.6. Evaluation Criterion F: Implementation and Results 

Suberiterion No. F.1 - Project PJannJn1 

The Conversion ofLateral "F" from open unlined canal to a pipeline project has been identified and prioritized 
in past District plannina efforts. Tho CCID2 bas adopted a Water Conservation Plan and a Drought 
Contingency Plan (included in Appendix G) to ensure that water is used efficiently within the operations oflhe 
district during normal operations and during drought conditions. These plans arc developed to address several 
strategies to decrease the overall water consumption, rcducina system water conveyance losses, and improving 
efficiency of water use. CCID2's staffand operators have first-hand knowledge of the delivery inefficiencies 
and the structural conditions ofthe conveyance system. CCID2 identifies this type ofproject and ranks them 
based on the most cost effectiveness in regards to water and energy conservation to the districL 

SubcrlteJ'loa No. F.2 - S•pport and Collaboration 

The Bureau ofReclamation's "Lower Rio Grande Basin Study" makes numerous references to the Water 
Management Strategies developed in the 2010 Region M Rio Grande Plan. This study mentions that pipeline 
CODVCl'Bion projects are the most cost effective method to conserve large volumes ofwater lost by irriaation 
districts conveyance systems. CCID2's Management participation in reafonal and statewide planning efforts 
provides the ability to gain and share knowledge from other participants. Knowledge such as new conveyance 
methods, manaaement policies, and innovative technology ~ used to improve the basins overall effectiveness 
and efficiency to serve aU parties. CCID2 also confonns to the goals set forth by the Rio Grande Regional 
Water Plannina Group and the Texas Water Development Board in regards to drouaht response and 
comervation goals. 

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 lhe region. At the 
time of this application submittal, CCID2 has obtained a project support letter from East Rio Hondo Water 
Supply Corporation (See Appendix H). Additional support letters arc available upon request. 
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SubcriterJoa No. F .3 - Performance Me1tures 

Upon completion of the proposed improvements, CCID2 will install temporary flow metering devices at 
Lateral "F' influent canal gate structure and at individual customer's outlet structures. Water losses will be 
determined by subtracting the influent measurements with the delivered water and pipe volumes. Energy 
conservation measurements will 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 determine the flow monitoring 
for the Lateral "F". CCID2 will prepare a final report, for submittal to the Bureau of Reclamation, on the 
findinas ofthe water conservation measures resulting from the proposed improvements included in this 
project 

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

CCID2 is scekins federal grant funds of$299,973 and the remaining funds for the project will be provided by 
CCID2. With a total project cost of$599,947, the Non-Federal funding percentage is 50.0 percent. 

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

The Bureau ofReclamation has funded numerous projects in the Lower Rio Grande Valley for several irriiation 
and municipal entities. All 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 Watcrmaster System. CCID2 experience with 
pR:viously funded Bureau ofRcc:lamation projects arc listed in Background Data Section ofthis report. 

The Lower Rio Grande Basin Study was completed by the Bureau ofReclamation in December, 2013. The 
report was completed in partnership with the Rio Grande Regional Water Authority, including its S3 entity 
committee, the TCEQ Region M Plannina Group, the Texas Commission on Environmental Quality, the 
Texas Water Development Boani, and the International Boundary and Water Commission. The scudy 
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 Waler 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 Quantlftable Water Savings 

Pre-project estimations ofbaseline data - From section E.1.1 ofthis report, as per the Texas A&M 
Department ofAgricultural Engineering, "Irrigation District Efficiencies and Potential Water Savings in the 
Lower Rio Grande Valley ofTexas", Guy Fipps, and Craig Pope; seep&&e race 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, Harlingen Clay and Benito Clay with an average estimated 
seepage rate of 1.87 gallons 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 T cxas Water 
Development Board, 1990. Lastly, the District has documented bank failures for this canal occwrlng on 
average three times per year and was assumed that the entire canal volume is lost when a bank failure 
occurs. Using these reference auidclinea, the proposed pipe improvements will conserve approximately 
642.60 acre feet per ~-
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Post-project methods for quantifying the benefits ofcanal lining- Upon completion of the proposed 
improvements, CCID2 will install temporary flow metering devices at Lateral "F0 influent canal gate 
structure and at individual customer's outlet structures. Water seepage and evaporation Josses wiJl be 
detenniDe by subtracting the influent measurements with the delivered water and pipe volumes. CCID2 wiJI 
prepare a final report, for submittal to the Bureau ofReclamation, on the findings ofthe water conservation 
measures resulting from the proposed improvements included in this project. 

Performance Measure No. B - Project with Quantifiable Energy Savings 

Increasing Energy 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 increasing energy efficiency ofthe water delivery system by an estimated 
25,865 kilowatt hours per year. Also, the project is anticipated to reduce vehicle miles and resulting 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 sensitive areas and adjacent landowners. All proposed improvements are to be 
constructed with in the CCID2 existing right-of-way (ROW) which has been previously disturbed. To protect 
against any environmental damages, CCID2 will coordinate with Federal, State and Local regulatory agencies 
to ensure all required environmental regulations are followed. 

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

2. The current irrigation canal is routinely maintained by CC]D2 maintenance crews and doesn't 
provide sufficient habitat for endangered species. The area is not designated as a protected habitat 
by the US Fish and Wildlife Service. In any case, CC1O2 wm work with all Federal, State and Local 
regulatory agencies to ensure the project follows any required federal environmental regulations. 

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

4, Portions ofthe CCID2 water conveyance system was constructed 1903. 
S. 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. CCJD2 doesn't own any stnictures that may qualify for the National Register ofHistoric Places. The 
Environmental Compliance Report will coordinate with the Texas State Historical Preservation 
Office for approval prior to the commencement of the construction work. 

7. There are no known archaeological siles in the project area. The Environmental Compliance Report 
will coordinate with the Teus State Historical Preservation Office and other applicable review 
agencies for approval prior to the commencement of the 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 inigation water to the area adjacent to 
Lateral "F'. 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 are no b1'bal lands in the project area. 
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10. The project will not contribute to the 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 begilming of the construction phase ofthis project. No pemuts arc 
anticipated to be required, but any requested pennit coming from the Environmental Compliance document 
will obtain approval prior to lhe beginning ofconstruction. The project does not include the crossing ofany 
TxDOT or ClllllCron County right-of-ways thus will not require any utility crossina pennits. 

Official Resolution 

CCID2 adopted a resolution for this Grant Application on December 13, 2016. A copy ofthia resolution has 
been provided in Appendix I. 

Project Budget 

Funding Plan and Letten ofCommitment 

CCID2 wm fund the entire non-grant portion ofthis project, $299,973 or SO-percent ofthe project costs. No 
3111 Party funds will be used on this project. CCI02 portion ofthe funds include $116,07' ofin-kind 
contributions including labor and equipment costs. CCID2 cost associated with material and contractual 
costs will be compemated through the Disuict's account reserve funds. Labor and equipment in-kind 
services will be paid for from tho District's general operating budaet. The District's accounting balance 
sheet (included in the Appendix J) shows that sufficient funds are available for tho completion ofthis 
project. Table 5 below shows the Summary ofNon-Federal Funding Sources. 
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Tables 

Summarv or Non-Federal Fundln• Sources 
FundlD.11! Soun:a Fund(H Amounts 
Non-Federal Entities 

Cameron Countv lnin tion District No. 2 $299-973 

Non-Federal Subtotal: $299.ffl 

Other Fcdcr11l Entities 
None so 

Other Federal Subtotal: so 

Reo.ucstcd Reclamation Fundin0; S299~3 

TOTAL PROJECT FUNDING: 5599o.17 

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 ofMrs. Lambert. 
The Field Supervisor for the proposed work will be Mr. Jesse Moncivaiz. Mr. Moncivaiz has 14 years of 
experience as a field supervisor and has been with CCI02 for 22 years. 

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

The project budget assumes two crews for fourteen 40 hour work-weeks to construct the proposed 
improvements. Tho pipeline is rougb]y 7,000 feet long, the combined efforts ofboth work crews can lay 
roughly 600 feet per week, resulting in twelve weeks ofpipe installation. The other pipeline appurtenances 
will be installed as they are encountered and will take a total ofroughly two weeks to construct. 

The construction timo for two crews is budgeted at fourteen 40 hour work-weeks or 1,120 hours and the Field 
Supervisor time is estimated at 15 hours per week during construction and an additional 30 hounl for the 
managing ofin-kind services provided by the district. The General Manager's (Sonia Lambert) time is 
budgeted at 100 hours for the length ofthe project to manage all phases ofthe project. 
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Table6 
BUDGET PROPOSAL 

,' . ' '. ,. . ,. ' .. .. 
. -: · · · ·niiltr,,..· ... · <>TY : Unit . llid1En•ma .-".. CCID"i . U8BR TAt•I t"nat 

DISTRICT EXPENSES 
Salaries and Waaes 

Oencn1IMJnuer $55.69 100 HR $$,$69 Sl,78' $2,78S SS,S69 
Field Staft'Suoervlsor $27.90 240 HR $6,696 S3J48 $3,348 56,696 
Crcw#I S34.33 S60 HR Sl9,22S $9,612 $9,612 Sl9,22S 
Crcw#l S32.S4 S60 HR $18,222 $9,111 $9,111 · S18,222 

Frln11,e Beneflu (14.48%) 
OffleralMlnaaer S8.07 100 HR S807 S404 S404 $807 
Field Scaft'Suoervisor $4.04 240 HR S970 S48S S48S $970 
C.-#1 S4.98 560 HR $2,789 Si,394 Sl,394 $2,789 
C.-#2 $4.72 560 HR $2,643 S1,322 Sl,322 $2,643 

Equipment 
D6Dozer $46.89 240 HR St 1,254 S5,627 SS,627 S11,254 
ExcavalOr (JD 290) S84.91 S60 HR $47,SSO Sl3,77S $23,775 S47,5SO 

Suppllea/Materlal1 
atakaand 1Dl'8Y PIIint $350.00 I LS $350 S175 S17S S350 . ,· . . ' SUB'l'O'i'AL.:.-~ ~ . ·. . ,.;·.·.. •,,·· .- '... ... '~.. ' . . .::· ,;,··.~--.:·:·..- ~ :~/mM7· ,_: ;.,-.m . . .. ' -- .. . •' $116.075 

PROJECT EXPENSES 
SuapUea.1Materlal1 
36" A-2000 Ploe SS2.00 7000 LF $364,000 $182,000 $182,000 S364,000 
IS" A-2000 Pipe $20.00 100 LF $2,000 Sl,000 SJ,000 s2.ooo 
54" Reinforced Concrete Pipe $115.00 S4 LF $6,210 S3,IOS S3,105 $6,210 
36"xlS" lnserta•Tee Sl,200.00 6 EA $7,200 $3,600 $3,600 $7,200 
IS" Elbows $ISO.DD 5 EA $7SO $375 S375 S75D 
36" Oates SS,000.00 3 EA S15.000 $7,500 S7.SDO S15,000 
14" In Une Oates Sl,S00.00 5 EA S7,500 $3,150 $3,750 $7,500 
14" Alfalfil Valves S300.00 EA S1,500 $750 S750 SI.SOD 
15" lliaw Bands $10.00 ' 10 EA SIOO sso sso $100 
Concl'Clc S105.00 12 CY Sl,260 $630 S63D Sl,260 

Enalneerh11 Contractual 
Rcaiatcial Professional Engr. SIS0.00 100 HR S15,000 $7,500 $7,500 SIS,000 
Sr. CAD Technician SSS.00 80 HR $6,800 S3,400 53,400 S6,800 
CADTechnician $65.00 160 HR S10,400 $5,200 SS,200 $10,400 
Administralion Assistant S55.00 24 HR Sl,320 S660 $660 S1,320 
Registacd Professional Surv. SIIO.OO 40 HR S4,400 $2,200 $2,200 $4,400 
Survey Crew S150.00 180 HR $27,000 $13,500 $13,500 $27,000 

Other Coatractual 
EnvilOllmcntal Comnliance 1% ' SS,216 Sl,608 $2,608 $5,216 
Gcotechnical Tcstina l'K, S.5,216 $2,608 $2,608 SS,216 

Other 

RODOrtinJ $3,000.00 I LS $3,000 Sl,500 Sl,SOO $3,000 

8UBTOTAL .. .. .-. ,, .. . ' •.·· . . .iSUl..93, ,. . · .. s:u·1.93, . MA.1.172 
Total Direct Coit $299,973 n,9,97J $599,947 
Total Indirect Coit so so so 
TOT.U..PROJECTCOSTS .. ,' .··,.529t.t73 . ·. sitt;m SSH.947 



Frlnae Benefits 

The fringo benofits 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 using two pieces ofequipment included in Tablo 6, a D6 Bulldozer and JD 290 Excavator, 
already owned and maintained by tho district. Equipment rates are based on tho .. Construction Equipment 
Ownership and Operating Expenses Schedule, Region VI" by the US Army Corps ofEnainecrs, November 
2011. 

The JD 290 excavator is estimated to be operating about 80% - 90% ofthe 560 hours budseted and be on 
standby the other 10 - 20% of the time. For the 240 hours bud&eted for the D6 Bulldozer, it is estimated to be 
operatina 90% of the time and be on standby 10% ofthe time. 

Materials and Supplies 

The 36-inch and 15-inch PVC pipe unit pricing are based on a price quote from Contech Engineering 
Solutions of$S2/LF and $20/LF respectively. The lfflit 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$115/LF for 54-inch reinforced concrete pipe (RCP) and ready­
mix concrcto ($105.00/cubic yard), to ho used for lhe irrigation wells and gate valves, were provided by 
CAPA. Supplies and Materials line item are too numerous to quantify; however, the estimate of$3S0 is 
based on previous project costs ofsimilar size. 

Contractual 

Professional Services - Ambiotec Civil Engineering Group, LLC (Ambiotec) will provide surveying and 
engineerina service& to construct the projccL Services include surveying the canal right ofway for boundary 
and field topography. Designing engineering construction plans and specifications, coostruction stake-out for 
the proposed pipeline and assistance throughout construction. The En&ineer 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 costs) is appropriate for construction 
material testin,. The total estimated cost for this contractual portion ofthe project is approximately $64,920 
for surveying and engineering services plus $5,216 for construction material testing. 

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 sets of 
materials quotations will be required. For contracts 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 Compllance Costs 

The District has included in its budget 1% ofthe total project, or $5,216, 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 arc included in the 1 %. 

Other Expenses 

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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Contech Engineering Solutions A-2000 PVC 



C(')NTECH. 
ENGINEERED SOLUTIONS 

A-2000 - PVC Pi pe for StormSewers and Drainage 



Drainage systems are required lo meet muJtipfe criteria. The 

choice of a particular material depends upon a number of 

faclors; however, the best choice Is the one that yields the 

best performance over lhe project life cycle. 

Thermoplastic Storm Sewer and 

Selecting Performance Storm Sewers 
and Drainage Systems 

Drainage Pipe 

In recenl years, the use of thermoplastic pipe for stormwater 

drainage systems has gained wide acc:eptance-bosed 

upon performance and economic advantages when 

conttasled with more conventional drainage pipe materials. 

However, whcm ii comes to pcrformcince, no t a ll 

the rmoplc1stic s lom, scwor p ipes c1re o c1ual. There are 

distind differences between A-2000 Polyvinyl Chloride (PVq 

drainage pipe and other drainage pipes that can affect 

overall pipe system performance. 

Contech• A-2000 PVC Drainage Pipe: 
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 flow, sa nitary sawer applications. The 

material advantages offered by PVC-Plus the innovative, 

double wall design with the unique, patenled gasketed joint 

system-makes A-2000 the ideal choice far slormwaler 

drainage systems. Now you can have all of the advantages 

without the limi1atians of HOPE or reinforced concrete pipe. 

Campad A-2000 PVC proflle Is lhllile and nor subject 
lo local hll<Ming like HOPE. 

Strength 

A-2000's PVC 

compound 

provides 6 times 
greater long-term 

material stiffness as 

compared to HOPE 

drainage pipe materials. 

And A-2000 pipe, UNLIKE 
HOPE drainage pipe, has a 

minimum 46 pipe stiffness for ALL diameters. 

MinimumSpecified Pipe Stiffness (73j* 

•Actual A-2000 pp 11/ffneu wltie1 a,. 50 p,i 

Better deflection control 

When compared to other thennoplastic pipes on the market, 

A-2000 stands up lo the test. lo fad, it comes out on 1op. 

When installed In accordance with ASTM 02321, A-2000 

provides excellent shape control (performance). 

The difference between effedive pipe stiffness af 

A-2000 and HOPE drainage pipe during construction on 

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

TIMES STIFFER. This significant stiffness advantage, com­

bined with PVC's lower strain sensitivity and temperature 

sensitivity, means A-2000 can be installed with conventionat 

flexible pipe practice and not experience excessive shape 

distortions. 
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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 deflection 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 AASHlO LRFD Design Methodology has required 
all thermoplastic pipes to hove a minimum height of cover of 2 feet 
under pavement. This requirement was derived from a Minnesota 
DOT Research Report (2005) thal studied HOPE pipe performance 

under highway loading. The report indicates significant thermal 
expansion of HDPc 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 co mpmison of cove r heights using AAS HTO desig n 

_ methodology cind H2 0 live loa di ng fo r A-2000 a11d c1 mojor 

mci -1 ufocluro r's M2 94 HDPE pipe ciro su1rnnariied below. 
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Durability, Service Life 
PVC materials used in the manufadure of gravity flow pipe 

offer excellent resistance lo conventional corrosion and 

abrasion. In fad, profile wall PVC pipe has been shown to 
have baiter abrosion resistance than reinforced concrete 

pipe in side-by-side laboratory testing at California State 

University, 

PVC and HOPE do not provide equal long-term durability 

performance. Under loading or localized tensile stress, 

some 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 plastics are attacked by a reagent (even storm 
runoff) that causes cracking or rupture at stress revels weU 
below design performance expedalions. 

PVC pipe is not threatened by this type of crocking. When 

you consider durability and seivice life, A-2000 f'I/C far 
exceeds the performance characteristics of HOPE drainage 
pipe, (See the National 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 life of HOPE droincige pipe. 
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thermoplastic pipe available and offers real advantages 

Hyd raulic Efficiency 

A-2000 vs. Concre1e Pipe 

Thermoplastic pipes, with smoolher 

inleriors and fewer joints, reduce 

resistance lo flow and are hydraulically 

more efficienl than conventional (i.e., 
RCP) storm drainage pipe materials. 

Flaw testing conduded in 2002 by 
lhe Ulah Water Research Laboratory 

concluded 

A-2000 PVC Pipe, with its inner waU formed 

over a polished mandrel, hos the lowest waU 

friction factor (Manning's •n" = .0091 of any 

compared to RCP (n = ,012- .013J. This added 

efficiency means A-2000 can be designed as o smallet 
and less expensive pipe, with less excavation due to 

flatter pipe slopes and less manhole/junction box depth 

requirements. 

A-2000 vs. HDPE Pipe 

Hydraulic tests performed al a major United States 

Water Research Laboratory led researchers to conclude 

that HOPE drainage pipe's •n• factor varied "depending 

upon the smoothness of the liners• a nd •the bonding 

of the liner to the corrugations made the pipe interior 

somewhol wavy.• Once Installed, HOPE plpe walls 
ore subiect to ,local buckling (NCHRP Report 438) and 

the measured waviness increases with load. Using the 

method derived to estimate the effeclive Manning's "r{' 

factor, Manning's "n" values of 0,017-0.022 provide 

a more accurate representation of HOPE's hydraulic 

efficiency when in-service and under load. 

A-2000 PVC pipe, wilh tts engineered, stable profile, 

is designed to NOT buckle. 

Whe n you' re sc-lc,tiilg u system bused on 

hydraulic cffidoncy, A-2000 PVC pipo for cxcoccls 

lhe pedormcm( E- lim ilc11ions of HDPE and RCP 

drainc,gc 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 special needs for 

tight jointing systems. Because of their function, they are 

subjed to rapidly changing flow revels. The sudden rise 

and fall of flow levels leaves storm sewers susceptible to 

backfill migration Into the sewer unless tight joints ore 

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

pipe ond causes settlement al the surface. Where storm 

sewers are below the existing water table, waler tight 

joints are needed to prevent infiltration and maintain 

storm sewer capacity. 

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

joints dearly make It the preferred choice with regard 

to system tightness. In comparison, RCP hos many 

joints-increasing the opportunity for soil lnfllfrotlon and 

settlement. And with A-2000 you don't have to specify 

special jointing requirements. Watertight gasketed joints 

a re standard with A-2000. 

tlandllng and Installation 

A-2000's 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 installed 

with greater ease and tower cost. And contrasted to 

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

better line and grude control, Increasing crew efficiency. 

Plus, A-2000 requires less trench width, lowering 

excavation costs and speed[ng installation. 

The Performance Choice 

With the increasing demands on our drainage and 

storm sewer systems, products designed ond proven to 

provide the best performance over the project Ufe cyde 

ore needed. A-2000 PVC drainage pipe offers all of the 

inttlal cost advantages associated with thermoplastic pipe • 

when compared with RCP but without the performance 

limitations of HOPE 
drainage pipe. There's no reason to compromise 

on perfarmance--leled 
.A-2000 PVC1 The Bed llont Sewer 

anti Dral...a• Pipe on the Planet. 

Best Pipe on the Pio net 
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Additiono A-2000 Products and 
' AppJ·cctions 

A-2000 for RoofDrainage Systems 
Managing large volumes of stormwoter runoff from roof 

areos of industrial, commercial and warehouse facilities is 

more demanding than far most gravity-fed sawer systems. 

Additionally, intense rainfalls, combined with added building 

height, can creole hydrostatic pressures within the pipe as 

well as on the joints and other system components. To handle 

these requirements, you need the higher slrangth and joint 

tightness of A-2000 PVC drainoge pipe. Contech's full line 

of readily-available adapters and fittings makes conneding 

downspouts and laterals simple. Because of the unique gasket 

and bell design, !here is no field beveling required. 

A2"' LinerPipe for Trenchless Rehabilitation 
Renew the performance of your aging underground 

infrastructure with A2 Liner Pipe-the proven, lrenchless 

solution to sliplining existing sewers and culverts. Using 

the double wall A-2000 design, Contech developed A2 

liner Pipe for sliplining delerioraling pipelines where open 

trenching is not pradical or desirable, You can install A2 

Liner Pipe in diameters ranging from 12•.36H and in lengths 

from 2 .5' to 20'-speeding installation. And because of its 

light weight, you can use smaller, less expensive equipment 

for installation- reducing costs. 

A·2000 Perforated Pipe for Subdrainoge Systems 
Contech A-2000 offers several critical features and benefits 

that make it the performance choice for subsurface drainage 

systems: 

• 4 6 psi pipe stiffness for sfrudural stability and improved 
deffedion control. 

• Glossy smooth interior for improved hydraulic capacity. 
• PVC rigidity that provides essential beam strength for 

improved line and grade control during installation. 
• Positive-gasketed jointing system. 

Standard perforafions for 4•-1s• diameters are slots, while 

perforations for pipe sizes 21 "-36" are circular 3/1" diameter 

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

even greater open area. 
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Specifications 
Constant Sttffneu Thennoplaatlc Pipe 

1.0 PIPE: Pol)lvinyl Chloride (PVC) stom, sewer/drain pipe 
and fittings shall be manufactured and tested In accordance 
with ASTM F9-19. 

2.0 MATERIAL AND DESIGN: The strudutol design of 
thermoplastic pipes ahal be In accordance with MSHTO 
LRFD titled: •Buried Structures and Tunnel Uners.• To ensure 
long-term design strength properties, PVC pipe shaU be 
monufactuntd horn 12454 cell clan material per 

ASTM01784. Pipe and fiffings shall have a minimum pipe 
stiffness of -46 lbsJin./ln., when tested In accordance with 
ASTMD24l2. 

3.0 JOINING SYSTEM: Joints shaU be on Integral bell-gasketed 
joint. When the joint Is cmembled, it shall prevent misalignment 
ofadjacent pipes and form either a soil tight Joint (2 psi 
hydrostatic test per MSHTO Standard Specification for Highway 
Bridges) or a watertight joint {10.8 psi test per ASTM 03212 
titled: -standard Specification for Joints for Drain and Sewer 
Plastic Pipes using Flexible Elastomerlc Seals') as required. 

4.0 HYDRAUUCS CAPAaTY: The PVC Pipe covered in thi1 
sec:tlon shall provide a Manning's •n• value of .009. 

5.0 IHSTAU.ATIOH: Thermoplastic pipe and fittings shall 
be installed In strict accordance with MSHTO Thermoplastic 
Specifications. 

Concec:t, m~ lld Sol~ on• Ll,C is a1.alfing pto.Ylder i ~ lblutian 
pn,tfucts ClllCI a.Ml:fl for tij• civTI tl)gl- ng in~ . €Qnfech'a 
product ~ ii>d• bi:idOet>drai#, r.etCJitti~e _ ,., ,onitoif 
~.~ wqtl!IO c~,~ et&blliiQtloh dftel.~ er 
proct~. 

For"'°"~call oM·of ~b'• -.ionat Oflt-. 
10:CClted Iii fit fell~__, 

Ohlo (~eOfftM) 111-641•7000 
ColOl'Odo (O.W.r) 720.587-2700 
Florida ('lotnpo) f27.~4~,8tU 1 
Ma)ae ($carbQrovah) 297~5l9830 

41 ()-11'0-84~~~-> 
Oregon (f'olia11dJ ~ -258-31id 
T••-(Dolaal 912-5~-~ 

Vieit ovr ~b ~:~-~ES.com 
800,3~8.112_2 

CCNTECH' 
ENOIH!uteo SOLUTIONS 

~ lfOQl:D 0 2013 Conlech !,.._..i 5oluiloMUC 
All righll ,...,_,, ,rrlllld in USA. 

A2000 Dtalnage PDF 10/13 MC '(E>'rND 
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Irrigation District Efficiencies and Potential Water Savings 
in the Lower Rio Grande Valley of Texas 

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, GIS-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 ofon-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 of the 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 finn 
yield. Agriculture holds about 90% of the water rights and, depending on the year, accounts for about 
80o/o oftotal withdrawals from the river. Thus, water to meet future demand will likely come from 
agriculture. The purpose ofthis study is to determine how much water could be "freed-up" by making 
improvement in the irrigation systems of the region. 

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

Description of the 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 1). 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'1 and 11laterals." 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 ofthe main canals by size (based on top width) and lining status. Table 3 provides the overall 
summary the ex.tent ofthe main distribution networks which include 641.9 miles ofcanals, 9.7 miles of 
pipelinc5> 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 Sis of particular interest and gives seepage rates measured in five irrigation districts in 
South Texas, including the United and San Benito Irrigation Districts. Details of the 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 of the ponding tests are 
summarized in Table 6. The three lined canals had very high seepage loss rates compared to the 
scientific literature, indicating problems with their construction or maintenance. The seepage rates of the 
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 efficienc;y, the percent ofwater IQSt or amount ofwater 
pumped (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 of75%, 
• water duty of25%, or 
• water duty of0.67 ft. 

Table 1. 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. 19 

Adams 
Garden 18,737 

BayView Irrigation District No. 1 1 Bayview 17,978 

Brownsville Irrigation and Drainage 
District No. S Brownsville 34,876 

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

!Cameron County Irrigation District 
No. 4 Santa Maria 10,182 

Cameron County Irrigation District 
No. 6 Los Fresnos 52,142 

Cameron County Water Improvement 
District No. 10 

Rutherford-
Harding 10,213 

Cameron County Water Improvement Cameron 3,913 
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!District No. 16 1#16 II 
Cameron County Water Improvement rc:::_ 

625District No. 17 #17 

Cameron County Water Improvement . - )51,941District No. 2 

Delta Lake Irrigation District Delta Lake 174,776l~onDistrict Hidalgo !Donna 94,063I I 
Engleman Irrigation District Engleman 20,031 

Harlingen Irrigation District No. 1 Harlingen 98,233

Hidalgo and Cameron Counties Mercedes 1, ,,1;,1
Irrigation District No. 9 

Hidalgo County Improvement Sharyland J1,777District No. 19 

Hidalgo County Irrigation District Edinburg 85,615No. I 
Hidalgo County Irrigation District San Juan 147,6751No.2 
Hidalgo County Water Irrigation McAllen #3 9,7521District No. 3 
Hidalgo County Irrigation District 

!Progreso 14,2341No.5 
Hidalgo County Irrigation District Mission #6 42,545No.6 

Hidalgo County Irrigation Distt-• Mission #16 30,749No. 16 
Hidalgo County Irrigation District Baptist 4,856
No.13 Seminary 

Hidalgo County Water Control and Monte S,505Irrigation District No. J8 Grande 

Hidalgo County Municipal Utility 1,120IMUDDistrict No. I 
lsanta Cruz Irrigation District No. 15 llsanta Cruz 82,0081 
United Irrigation District ofHidalgo 

!united 69,49)1County 

IValleylvalley Acres Water District 22,soolAcres 
TOTAL 1,468,3141 I 

Table 2. Canal sizes and lining material for the main irrigation water 
distribution networks. 
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Canal Tvoe (or linin2 material, miles)Top Width 
(feet) !concrete llearth 

I.(41.6 I< 10 I 
98.0 11.9 lao-20 I 
2s.2II s2.2I 120-30 I 

130-40 3.sll 35.tl
60.11 140 -50 1.111 

!so -1s t.411 30.91 

175-100 11.11011 
> lOO 9.71011 
Unknown Widths 134.sl9911 

lies 210.111 346.41

Table 3. Miles of canals, pipelines and resacas for the main irrigation water 
distribution networks as shown on the Re ional GIS Ma (Fi 

canals pipelines resacas I 
miles miles miles . 

641.9 9.7 44.6 Ii 

Conveyance loss includes a number offactors besides seepage and evaporation. Table 7 shows my 
classification system for conveyance losses which is composed ofTransportation, Accounting, 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 information. 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 existing 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 of 80 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 90% 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 low water use years and high water use years. A low water 
YS...Y~ is defined as diversion of35% ofthe authorized water right and a high water use year as 80%. 
Since water-short districts use a higher percentage of their 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. 

9/21/2004file ://1:\newidea\report3.html 



Untitled Document Page 5 of9 

There is some question about the accuracy ofthe basic infonnation used to estimate conveyance 
efficiency, particularly: 

I) 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 11calibrated" for each site 
based on estimates ofthe current pumping rates and/or pumping plant capacity, ai,d on engine/motor 
and pump perfonnance. Due to the physical layout ofthe 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. 

Lining/Soil Type Seepage Rate 
(gaVft"-2 /day) 

plastic 0.08-3.74 

concrete 0.06 - 3.22 

gunite 0.06-0.94 

comeacted earth 0.07 -0.6 I I 
clax 0.37-2.99 I 
loam 4.49- 7.48 I 1I 
sandI I I9.34 - 19.45 

I 
Sources: Bureau of Reclamation (1963); Nofziger, D.L. 1979. The lnnuence ofcanal seepage on 
groundwater In Lugert Lake irrigation area. Oklahoma Water Resources Research Institute, OSU. 

Table 5. Canal seepage rates reported in the Lower 
Rio Grande Valley. 

Soll Type 
Seepage Loss Rate 

(gaUft"2 /day) 

clay 1.5 

siltr clax loamI I 2.24 

ctax loamI I 2.99 

silt loam earth 4.49 I I 
loam 7.48 

fine sandl loamI I 9.35 

sandl loamI I 11.22 

Source: Texas Board ofWater Engineers. 1946. Seepage Losses from Canals 
In Texas, Austin. July I. 

Table 6. Seepage rates measured by the OMS Team in 5 Irrigation canals In 
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the Lower Rio Grande Valley. 

Test Canal 
# Type 

Top 
Width 

(ft) 

Length 
(ft) 

Seepage Rate 
(gaUft"2 /day) 

Total Loss in Canal 
( ac-ft/mlle) 

oerday per year• 

mconcrete 19 2557 4.28 0.81 243 

2 earth 
'clay) 38 3342 1.62 0.82 246 

3 

earth 
(sandy 
clay 
loam) 

45 6336 l.69 1.05 31S 

4 concrete 12 2583 2.12 0.20 60 
IT] concrete 12.S 9525 2.49 0.25 75 

•based on 300 days per year. 

Table 7. Classification ofthe sources ofwater loss in irrigation districts. 
Transportation Accounting Operation 

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 
deliveries (estimates of 
canal riders/irrigators) 

unauthorized use 

metering at main 
pumping plant 

water rights accounting 
~ystem 

!Charging empty 
pipelines and canals 

spills (end ofcanals) 

partial use ofwater in 
dead-end lines 

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

I
Conveyance 

District Efficiency 
(%)I District 

Efficiency 
( %) 

Adams Garden 85 HCMUD 90 

Bayview 85 HCWID#3 (McAllen) ~ 
!Brownsville II 90 IHCWID#S (Progresso) 2 

,:::::,=======l11=I===~,~=====~=:a====l 
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lcclD#2 {San Benito2 II 40 jjHCCID#9 {Mercedes} 15I 
jcCID#6 {Los Fresnos) II 60 IHCID#16 (Mission) 85 
Delta Lake 75 HCWCID#l8 95 

Donna 58 La Feria IDCC#3 1S 
Harlingen 85 Santa Cruz ID# IS 75 
HCID# I (Edinburg) 80 Santa Maria IDCC#4 75 
HCID#2 (San Juan) 77 

On-farm Potential Water Savings 

On-fann irrigation efficiency is defined as the ratio of the 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-farm surface irrigation efficiencies of 
60 - 70%. Various practices and field improvements can increase this efficiency to 70 - 800/4, 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-farm 
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 ofthese 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" (insufficient volume and/or pressure) to 
allow for efficient furrow irrigation. Without improvements in the distribution systems, on-farm water 
saving potential in about half the irrigated land will be limited. 

For the analysis used in the IWRP project, we classified potential on-farm 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 11 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 half ofthe 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 re.suits are a potential on-farm water savings of98,000 to 217,000 ac-ft/yr. Howevert 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 savlne:s observed 
Bayview 36%1 

Brownsville 33%1 

Donna 20%2 

La Feria )0%2 

Delta Lakes 33%1 

San Benito 40%1 

l may include additional benefits from implementing improved on-farm water management practices or due to chanaes in 
Irrigation technology 
2 metering only 

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

technique expected water 
savings factor used 

metering 0- JS% JO% 
poly/gated pipe 
replacement offield 
ditches/siphon tubes 

5-20% 10% 

high 
management/improved 
irriution technolo2v 

10-30% 20% 

Table l I. Assumptions for applying water savings factors in Table 16 to the 
Lower Rio Grande Valley. 

technique assumptions for calculations 

metering 

- adopted Valley-wide by 2010 
- 20% of land area is assumed to be 
metering 
- factor aoolied to remaining 80% 

poly/gated pipe 

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

- adopted on half ofValley by 2010 
- 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 (0.5 - 0.2 = 

0.3) 

1 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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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

SOIL LEGEND 
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"GulfCoast Jaguarundi Recovery Plan, First Revision," U.S 
Fish and Wildlife Service; December, 2013 

"Ocelot Recovery Plan, Draft First Revision", U.S Fish and 
Wildlife Service Sothern Region; August, 1990 

USFWS List ofEndangered Species in Texas 
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V16'2016 Usted species belllMld to a klcw, 10 OCC1.r In T81129 

~ U.S. Fish & Wildlife Service 

ECOS 

ecos I Species Reports / Species occu:rence by state 
/ Listed species believed to or known to occur in Texas 

Listed species believed to or known to occur in 
Texas 
Notes: 

• As of 02/13/2015 the data fn this report has been updated to use a different set 
of Information. Results are based on where the species fs believed to or known 
to occur. The FWS feels utilizing this data set Is a better representation of 
species occurrence. Note: there may be other federally listed species that are 
not currently 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 11st. 

• This report shows listed species or populations believed to or known to occur In Texas 
• This list does not Include experimental populations and similarity ofappearance 

listings. 
• This 11st fncludes 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 ffstings 

Status Species/Listing Name 

E Amphipod, diminutive (Gammarus hyalleloida) 

E Amphlpod, Peck's cave (.Stygqbromus (=S(Yggnecte.t} peck{) 

E Amphlpod, Pecos (Gammarus peoos) 

E Bat. Mexican long-nosed Entire (Leatonycterls,nlvalls) 



111812018 Ustedapeciea blllNldtoa- lrlc:WltoOCCU"inT_, 

T Bear, Louisiana black Entire (Ursus americanus tuteo/us,) 

E Beette, American burying Entire (Nicrophorus americanus) 

E Beetle, Coffin Cave mold Entire (Satrlsodes texanl.1§) 

E Beette, Comal Springs dryopld (S(Ygopamus comatensis) 

E Beetle, Comal Springs riffle (Heterelmis coma/ens/§) 

E Beetle, Helotes mold (Batrlsodes venvivi) 

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

E Beede, [no common name) (Bhadine exUis.) 

E Beetle, [no common name] (Rbadlne infemalls.) 

E Beetle, Tooth Cave ground Entire (Rhadine perse.phone) 

E Crane, whooping except where EXPN (Grus americana) 

T Cuckoo, yellow-biUed Western U.S. DPS <Qoccyzus americanus) 

E Curtew, Eskimo Entire (Numenlus bores/is.) 

E Darter, fountain Entire (Etheostoma fontlcola) 

E falcon, northern aplomado Entire, except where listed as an experimental 
population (Fa/co femoralis septentrionalis.) 

E Flycatcher, southwestern willow Entire (l=mpldonax tramll exttmus.) 

E Gambusla, Big Bend Entire (Gambusla gaigei) 

E Gambusia, Clear Creek Entire (Gambusia heterochir) 

E Gambusia, Pecos Entire (Gambusia nobills) 

E Harvestman, Bee Creek Cave Entire (Texe//a reddelli) 

E Harvestman, Bone Cave Entire (Texelfa@vesi.) 

E Harvestman, Cokendolpher Cave (Texe//a cokendofphea1 



1/11112016 Usted epecfa belle-.ed lo« lmw'l lo occar In Tea 

E Jaguan.n:11, Gulf Coast Wherever found (Herpai/urus (=Fells) yagauaroundi 
cacomlt{O 

T Knot. red (Calidris canutus rufa) 

E Manatee, West Indian Entire (Trlchechus manatus.) 

E Meshweaver, Braken Bat Cave (Cicurina venii) 

E Meshweaver, Government Canyon Bat Cave (Cicurina ve,mera) 

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

E Meshweaver, Robber Baron Cave (Clcurina baronia,) 

T Minnow, Devils River Entire ({Jlonda diabo/i) 

E Ocelot wherever found (Leopardus (=Fell§} psrdalis) 

T Owl, Mexican spotted Entire (Strlx occidantalis lucida) 

T Plover, piping except Great Lakes watershed (Charadrius me/odus) 

E Prairie-chicken, Attwater's greater Entire (TymQanuchus cupido atty.sten) 

T Prairie-chicken, lesser (Tympanuchus pallidiclnctus,) 

E Pseudoscorpion, Tooth Cave Entire (Tartarocreagris texana) 

E Pupfish, Comanche Springs Entire (C,y_prinodon eJegans.) 

E Pupfish, Leon Springs Entire (C,a,rlnodon bovinus) 

E Salamander, Austin blind (Euzycea w,terlooens/s) 

E Salamander, Barton Springs Entire (Ewycea sosorum) 

T Salamander, Georgetown (Ewycea naufragia) 

T Salamander, JollyviDe Plateau (Eu,ycea tonkaMe} 

T Salamander, Salado (Eurycea ch/shalmensis,) 

T Salamander, San Marcos Entire (Eutycea nana,) 

E Salamander, Texas blind Entire (Typhlomolge rathbunf) 
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T 

E 

E 

E 

T 

T 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Plants -

Status 

E 

U.cad1pecl•~lwldb«mcMnb0CCU'~T.,.. 

Sea turtle, green Except where endangered (Chelonfa mvda§) 

Sea turtle, hawksbil EnUre ~retmoche/ys imbricata,) 

Sea turtle, Kemp's ridley Entire (Lepidochelys kempll) 

Sea turtle, leatherback Entire (Permochefvs corlacea) 

Sea turtle, loggerhead Northwest AUantlc Ocean DPS (Caretta caretta) 

Shiner, Arkansas River Arkansas R. Basin (Notroois glrardD 

Shiner, sharpnose (Notrqpls oxvrh,ynchus) 

Shiner, smalleye (Notro,pis buccula,) 

Snail, Pecos asslminea (Assimlnea pecos) 

Spider, Government Canyon Bat Cave (Neoleptoneta micro.ps) 

Spider, Tooth Cave Entire (Neofe,ptoneta myopica.) 

Springsnall, Phantom (P_vrgulqpsis texsna,) 

Tam, least irterior pop. (Stems antillarum) 

Toad, Houston Entire (Bufo houstonensl§) 

Tryonla, Diamond (Pseudot,yonia sdamantlna) 

Tryonia, Gonzales (Tryon/a circumstriata (=stocktonensisO 

Tryonla, Phantom (Tryonia cheaturm) 

Vireo, black-capped Entire (Vireo atrlcapllla) 

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

Woodpecker, red-cockaded Entire (Picoides bo&alls,) 

30 lstings 

Species/Listing Name 

Ambrosia, south Texas (Ambrosia cheiranthifofia) 

http:micro.ps
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E Ayenia, Texas (Aysnia limitarls) 

E Bladderpod, white (1-esquerella pa/Iida) 

E Bladderpod, Zapata (1-esquerella thamnoahils) 

E cactus, black lace (fcblnocereus reichenbachli var. afbert(D 

T Cactus, Chisos Mountain hedgehog (Echinocereus chlsoensis var. 
chlsoensis.) 

T cactus, Lloyd's Mariposa (Echlnomastus mariposensts.) 

E Cactus, Nelie cory (CQO!Phantha minima) 

E Cactus, Sneed pincushion (Coryphantha sneedii var. sneediO 

E Cactus, star (Astrophvtum aster/as) 

E cactus, Tobusch fishhook (Scferocactus brevlhamatus ssp. tobuschU) 

E Cat's-eye, Teringua Creek (CWtantha crass[pes} 

T Cory cactus, bL11Ched (CaQtPhantha rami//osa) 

E Dawn-flower, Texas prairie (Hymenoxys texana) 

E Dogweed, ashy (Thvmoph,ylla te_phroleuca.) 

E Gladecress, Texas golden (l,eavenv.prthis texana) 

E Ladles'-tresses, Navasota (Spiranthes parksit) 

E Manioc, Walker's (Manihot Mlkera2) 

T No common name (Geocawon minimum) 

T Oak, Hinckley(OUercus btockfevl) 

E Phlox, Texas trailing (PhloX nivalis su,. texensls.) 

E Pttaya, Davis' green (Echinocereus viridlflorus var. davisll) 

E Pondweed, Little Aguja (=Creek) (Potamoqeton clYstocamus) 
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E 

E 

T 

E 

Listedspecies belilMll lo a- linoV,n tooccur In Tma 

Poppy-mallow, Texas (Camrhoe scabriuscu[a) 

Rose-mallow, Neches River (Hibiscus dasvcalyx) 

Rus~pea, slender (Hoffmannseggia tenella.) 

Sancl-verbena, large-frufted (Abron/a macrocama) 

Snowbells, Texas (S(yrax texanus) 

Sunflower, Pecos (=puzzle, =paradox) (He/ianthus paradoxus) 

Wild-rice, Texas (Zizan/a texana) 

http://ecoa,fws.g0\1'1888.J)Ubllclreportslspecles-ll11eG-~atate-report?a1ateaTX&s1atus=llsl8d 

http://ecoa,fws.g0\1'1888.J)Ubllclreportslspecles-ll11eG-~atate-report?a1ateaTX&s1atus=llsl8d
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Economic Impact Estimate oflrrlgation Water Shortages on the Lower Rio Grande 

Valley Agriculture 

Luis A. Ribera1 and Dean McCorkle2 

1Associate Professor and Extenslon Economist 
2Extenslon Program Specialist 

Texas A&M AgrlLife Extension Service 

The value ofagricultural production in the Lower Rio Grande Valley (LRGV) region, which 
includes Cameron, Hidalgo, Starr and Willacy counties, was approximately $820 million in 
2012 ffable 1). Total crop production accounted for about $666 million or 81.2 % of total 
agricultural production led by feed crops, cotton, veget-ables, miscellaneous crops, and 
fruits and nuts. Livestock production and agricultural related production was $67.S and 
$87.7 mflllon, 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 
OIi Crops 374 9,836 2,342 0 12,552 
Vegetable Crops 7,955 100,000 3,931 7,857 119,743 
Fruits & Nuts 7,494 64,196 0 318 72,008 
Sugarcane 12,188 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 5,839 
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 94,468 665,695 
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 9021
Source: Estlm,lled Value orA1rfcultural Production and Related Items, Teir.is A9rlUre l!xtenston 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 
LRGY 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 of water 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 
(TCHQ, 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 citrus and sugarcane. The Hfespan of a citrus tree is over 
30 years while sugarcane ls typlcally five years. The methodology used in this study fs an 
ex post historical crop damage approach where the economic impacts are estimated by 
measuring the change in farm gate or regional gross value ofaffected row crops and 
specialty crops. 

Row Crops 

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 $12.5 million 
for 2013 (Table 2). Therefore, with the absence ofwater, irrigated row crops wiU produce 
dryland yields, causing a reduction in row crop farm-gate values of$12.5, $4.5 and $14.1 
million for cotton, corn and sorghum, respectively. The total farm-gate loss for row crops is 
estimated at $31.2 million. 

Table 2. Row Crol! Losses due to Lack of lrrl&atlon Water in the LRGV 
Vield1 Yield Loss1 2Acreage 2013 Prlce3 Total 

s-i:ear avera1e Farm Gate 

Cotton 
Irrigated 1,017 (lbs) -488 (lbs) 32,273 $0.80/lb $12,554,709 

Dryland 528 (lbs) 76,572 

Corn 
Irrigated 99 (bu) -22 (bu) 31,317 $6.61/bu $4,533,345 

Dryland 77 (bu) 8,034 

Sorghum 
Irrigated 77 (bu) -29 (bu} 80,267 $6.00/bu $14,134,952 

Dryland 48 {bu) 284,450 

Total Row Crop Loss $31,223,006 
b USDA-NASS Quick Stats for LRGV re1lon, 2008-2012. 
''USDA·fSAannual crop acreaae report for LRGV nislon, 2008,2012. 
"CME Group Cotton, Com and Sorahum July 2013 Prices. 

z 
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Specialty Crops 

To estimate the impact of the lack ofirrigation water in 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 ls 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 (Table 3). 
The total value of specialty crop production is $221.3 million. 

Table 3. Speclaltx: Crop Acreage and Value of Production Loss 
Acreaae1 Value of Productlon2 

5-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 
DUSOA·FSA annual aop acrea1e report for LRGV re110n, 2008-2012. 
u Estimated Value of Alrkllltural Production and Related Items, Texas As,IUfe Extension Service, May 2013. 

However, it ls 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 (Table 4). Therefore, 21% of the converted acreage would go Into 
cotton, 8% Into corn and 71 % Into sorghum production; accounting for $23.39 million in 
production value at the farm-level. This value, $23.39 million, Is subtracted from the total 
loss ofspecialty crop production. Therefore, the total crop production loss due to the lack 
of irrigation water In the LRGV region is estimated at $229.24 mlllion, which Includes row 
crop losses of$31.22 mllllon, plus the specialty crops losses of $221.39 million, less the 
value of row crop production ofthe converted vegetable and sugarcane acreage, $23.39 
million. 

3 
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Table 4. Value of Production of Vegetables and Sugarcane Acreage Turned Into Row Crop 
Production 

Croe Mlx1 Acrea1e Mix Yleld2 Prlce3 Value 
5-year average Dryland 

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

Total Gross Revenue $23,381,586 
0 USDA-FSA aMUil crop acreage rtport for LRGV region, 2008-2012. 
Jf USDA-NASS Quick Stats for LRGV region. 2008•2012. 
11 CME Group Cotton, Com and Sorahum July 2013 Prices. 

Total Economic Impact 

The IMPLAN input-output model was used to assess the broader economic effects 
associated with the estimated $229.24 mlllion 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 of net 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 economic impacts 
associated with the spending of salaries and wages on household goods. The loss of 
irrigated crop production in the LRGV region would lead to an estimated $394.9 mlllion 
loss in economic output (Table 5), Likewise, the loss of Irrigated crop production In the 
LRGV region would generate a loss of $217.61 mflUon in value added. In terms of 
employment, the loss of irrigation would result in an estimated loss of 4,840 jobs that 
depend on the production and sales of these commodities for some portion of their Income. 

Table 5. 2013 Projected Economic Losses Associated with Lack of Irrigation Water In the 
LRGV 

Impact Employment Total Value Output 

T:me Added 

Direct Effect 3,041.6 $117,175,997 $229,235,999 

Indirect Effect 1,292.2 $66,616,832 $109,530,397 

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

Total Effect 4,840.1 $217,612,170 $3941896s481 

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

AssumpUons for Combustible Emissions 

Type of Construction Equipment 
Num.of 
Units 

HP Rated Hrs/day Days/yr 
Total hp-

hrs 
WeterTruck 1 300 8 240 576000 
Diesel Road Comoactors 1 100 8 90 nooo 
Diesel Oumo Truck 2 300 8 90 432000 
Diesel Excavator 1 300 8 15 36000 
Diesel Hole Trenchers 1 175 8 15 21000 
Diesel Bore/Drill Rias 1 300 8 15 38000 
Diesel Cement & Mortar Mixers 1 300 8 240 576000 
Diesel Cranes 1 175 8 240 338000 
Diesel Graders 1 300 8 90 218000 
Ofesel Tractors/Loaders/Backhoes 2 100 8 90 144000 
Diesel Bull Dozers 1 300 8 90 216000 
Dlesef Front End Loaders 1 300 8 90 216000 
Diesel Fork Lifts 2 100 8 90 144000 
Diesel Generator Set 6 40 8 240 460800 

Emission Factors 

Type of Construction Equipment voe g/hp-
hr 

COg/hp-
hr 

NOx g/hp-
hr 

PM-10 
a/ho-hr 

PM-2.5 
aJhn-hr 

S02g/hp-
hr 

CO2 g/hp-hr 

Weter Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000 
Diesel Road ComDactors 0.370 1.480 4.900 0.340 0.330 0.740 538.200 
Diesel Dumo 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 7.150 0.500 0.490 0.730 529.700 
Diesel Cement & Mortar Mixers 0.610 2.320 7.280 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 0.740 538.300 
Diesel TractDrs/Loaders/Backhoes 1.850 8.210 7.220 1.370 1.330 0.950 691.100 
Diesel Bun 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 EMISSIONS 

Emission facmra (EF) W9fe generated frOm the NONROAD2005 model for the 2008 calendaryear.The voe EFs lndudes 81Chaustand evapo,atlv8 emissions. The voe evaporatlv8 
campone,u lnduded In the NONROA02005 model an, dkmlll. hoCSOak. running loss. lank permealon, hole penneatlon, displacement. end spillage. The construc11on equipmentage 
dislrlbulion In lhe NONROAD2005 model Is based on the population In U.S. for lhe 2006 calendar year. 

Emission Calculations 

Type of Consbuction Equipment VOCtons/yr CO tons/yr NOx 
tons/vr 

PM-10 
IDns/vr 

PM-2.5 
tons/vr 

S02 
tons/yr 

CO2 tons/yr 

WaterTruck 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 DumD 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 Bore/Orifl 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 0.211 0.151 109.669 
Diesel Bun Oozers 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 Ufts 0.314 1.231 1.3S8 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 

Grams to tons I1.102e-0a I 



CALCULATION SHEET-TRANSPORTATION COMBUSTIBLE EMISSIONS 

Construction Wotker Personal Vehicle Commutina to Construdlon Site-P and Uant Dutv Trucks 
Emission Factors Assumotions Results bv Pollutant 

Pollutants 
Passenger Cars 

g/mlle 
Pick-up Trucks, 

SUVsg/mlle 
Mile/day Day/yr 

NOOlbarof 
cars 

Number of 
IJucks 

Total 
Emissions 
Cars tns/vr 

Total Emissions 
Trucks tns/yr Totaltns/yr 

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 o.oo 

Heavy [) Jtv Trucb 
Emission Factors 

Sunnlv Trucks to Conslruction Site 
Assumptions Results bv Pollutant 

Pollutants 
10,000-19,500 

lb Delivery Truck 

33,000-80,000 
lb semi trailer 

rig 
Mlle/day Day/yr NLmberof 

trucks 
Number of 

trucks 

Total 
Emissions 
Cars tns/yr 

Total Emissions 
Trucks tns/yr 

Total tns/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 80 240 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 - ... Resufls bv Polllm'lt

Total 
Passenger Cars Pick-up Trucks, Numberof Number of Total Emissions 

Pollutants Mile/day Day/yr Emissions Total tnslyr 
g/mlle SUVsg/mile Cans trucks Trucks tns/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 SO\l"Ce: USEPA 2005 Emission Facts: Average annual emissions and fuel consumption for gasoline-fueled passenger cars and 
Hght truckS. EPA 420-F-05-022 August 2005. Emission rates were generated using MOBILE.6 highway vehicle emission factor model. 



CALCULATION SHEET-FUGmVE DUST 

Construetlon Fugitive Dust Emlulons 

Construc:tlon Fugltw. Dust Emission Factor-. 
Emission Factor Units Source 

General Conslrudlon AdiYlties 0.19 ton PM10/acre-monltl MRI 1996;EPA2001;EPA2006 
New Road ConslnJdJon 0.42 Ion PM10lacnHnonth MRI 1996; EPA2001; EPA2006 

PM2.5 Emissions 
PM2.5 Multlpller 0.10 (10W.alPM10....,,_ EPA2001: EPA200& 

-lllld~bePUU) 

Control Efficiency 0.50 (.-.ne :SO.. conlrCII EPA 2001; EPA 2006 
dclency far PM10 n 

PM2.5.....) 

Project Assumptions 
Constn,c:t;on A1N (0.19 ton PMfOhM:nHnonth) Conversion Factors 
Duration ofCoRS1ruc:llon Prajed ·12 months 0.000022957 aaes per feet 
Length 0 mnes 5280 feel per mile 
LengCh (converled) 0 feet 
WI~ 0 f8et 
Ania 20.00 acres 

StaglngAl'NS 
Duration of Construction Project monlhs 
Lengll miles 
Lengl1 (converted) feel 
Wldlh feet 
Alea 0.00 acres 

PM10 uncontrolled 
ProJ•ct Emissions (tons/YNr) 

PM10 controlled PM2.5 uncontrolled PM2.5 contraUad 
•::tV1swction Area t0.19 ton PM1""" 45.60 22.80 4'.!le 2.28 
Slanina Areas 0.00 0.00 0.00 0.00 

Total 45.60 22.80 4.56 2.28 



General Construction Activities Emission Fac:lat 
e.ti Ion PlltOl.-.ncmth Source: MRI 1998; EPA 2001; EPA 2008 

The area-based emission factor for conslrUdlOn activllles Is baled on a sllJdy completed by lhe Midwest Raearch lnsllllde (MRI) lmp,ovementalSpecific Emission Facllors (8ACM Project No. 
1), Man:h 29, 1998. The MRI study evalualad _.. COllllrucUon p,ojecla In Nevada and Callfomla (laVegas. Cotehella V*t,Sou1h Coalt Air Basin, and lhe San Joaquin Vlllley). The 
awdy de&ennlned an average emlsllon factor of0.11 ton PM10/acr&-mOnth for sites without largHcale cutlllll operations. A worst-case emlalon factor of0.421an PM10lac:nt-month was 
calculaled for liles wilh ac:llve large«:ale earth mcwlng operatiol1S. The lrl0f1CNy emission fac6:n ue based on 1118 work-houns per monlh (MRI 1990). A subsequent MRI Repoft In 1999, 
&limallng PatllCulate MaUer&nlaiona~ Construction Ope.atiana, c.lculated the 0.19 llln PM10facnl.mon1h emlsslar1 fadorby applying 2Rof the lllrgecale earhnovlng emission faclOt 
(0.42 ton PM10/acre-monlh} and 75% of the average emission faclar (0.11 IDn PM11l'acre,.m0nt1}. 

The 0.19 ton PM1°'1lcnMnclnlh emission fadDr Is nifeceocad by lhe EPA for non-resldenllal construction activities In .-1procedures documents for the NalJonel Emlsllan lnventa,y (EPA 
2001; EPA 2008). The 0.19 ton PM10t'acr9-manlh emllllon factor reprasenls a rwfiuement alEPA'aodglnal AP-42 area-bum Iola! suspended parllcle (TSP) em1a1on factor In Sedlan 13.2.3 
Heavy construcllOn OoetallOM. In addllon lo ht EPA. lhla methodalagy Is also supportlld by htSouth CoaslAJr Quallly Managemenl Oigtct and the Western Reglarl8I All Par1netlhlp 
(WRAP) which Is funded by the EPAand Is adrnnlstered jalnlly by the Westam GcMmar't Aatociatlon and the NallOnal Tribal Envlronmenlal Council. The emlalon faClOt Is assumed to 
encampaa$ • variety ofnon-tesldentlal c:onstnlcllon acllYllles lndudlng bulld-,g conatrucllan (camman:lal, lnduntal, lnlfflutlonal, (IIMIIMlantal}, public WOlb. and travel on unpawd roads. The 
EPA N8IOnal Emission lnvenlOty documeialon aaumea fl8t lhe emission fackn are 11110011troled and recommends a conlrOI efficiency ol50% for PM10 and PM2.5 In PM nonatlalnment 
an,a, 

New Road Cons1tuction EmilSlon Factor 
GAZ Ion P1110lac:re-lllOlith Sou'c« MRI 11198; EPA2001; EPA 2008 

Theemlstlon factor for new road construction Is based on htWOl'lkWI condllona emlaion factor from lie MRI 1990111,dy desc:rlbod above (0.42 tons PM10i8Cte-ffl0ntl). It Is ll98Uffled that 
road c:onatnlClion involves extensive earlvllcwlng and heavy construction vehicle nvel reeulling In emiaiona lhat are highef than aller general COl1ICNCllon projects. The 0.42 ton PM10iacse­
month emission factor for road construction la nderenced In recent procedures dacurnents for the EPA Naional Etnlsslan lnvenlmy (EPA 2001: EPA 2008). 

PM2.SMu1ttp11er 0.10 
PM2.5 emlalans inettlmaled by applying a particle aize mulllplier of0.10 to PM10 Cfflisslc>M. 'This methodalagy is consisl.ent with Ille procedures dacuments for the Natlanlll Emiaian 
lnvenlafy (EPA 2006). 

Contn,I Eflldenc.y for PM10 and PM2.5 ut 
The EPA Nallonal Emlaian Inventory docanentallon recommends a control efflciency of50% for PM10 and PM2.S In PM nonallllnmenl areas. Welling c:onll'Ols will be applied duflng project 
con8tl'UCU0n (EPA 2008). 

Refelences: 
EPA 2001. Procedures Document for Nstional EmJss/ona l11118ftfwy, Critetia AirPollltanl& 1985-1990. EPA-454/R-01-008. Oflce of Nr QuaJlly Plalnlng and StanclMls. United Stales 
Envtronmenlal Protectian Agency. Mardi 2001. 

EPA 2008. Documenlaffon for the Final 2002 Nonpoint Sedar (Feb 06 wnsian) NBllonsl EmiDon ltwenlo,y for Crlletfa andHtatdousAirPollutant& Prepared for: Em1ss1ana lnYenla,y and 
Analylla Gnlup (0339-02) N, Oulllly Aa1IIrrmt Dlvilion o.c:e d Ak Quallty Plllnnklg and Standanta, United Statea ElwirOlmesllal PfoCec:tlan ~- July 2008. 
MRI 19IMI. lmpruvr,ment ofSJH1cillc Emiaalon FIIClotS (BACM P,oJecl No. 1J. Midwest ReNald1 b1slllute (MRI). Prepared for the Calfomla Sau1h Coast /IJr Quallty Management District, March 
29, 1996. 



CALCULATION SHEET..SUMMARY OF EMISSIONS 

Proposed Action Construction Emission& for Crttarla Pollutants (tans per year) 

EmlsSlon source voe co NOx PM-10 PM-2.5 S02

Combustible Emissions 2.60 10.03 22.81 2.01 1.95 2.93

Construction Site-fugitive PM-10 NA NA NA 22.80 2.28 NA

Construction Workers Commuter 
& Trucking 

0.97 9.08 1.25 0.02 0.02 NA

Total emissions 3.57 19.10 24.06 24.112 4.25 :U3

De mlnimls threshold NA NA NA NA NA NA



Appendix G 
CCID2 Water Conservation Plan and a Drought 

Contingency 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 intemst on the District to adopt Guidelines governing the equitable and efficient 
allocation of limited water supplies during times ofshortage. These Guidelines constitute 
the District's drought contingency plan required under Section 11.1272, Texas Water 
Code, Vernon's Texas Codes Annotate~ and associated administrative rules of the Texas 
Natural Resource Conservation Commission (Title 30, Texas Administrative Code, 
Chapter 288). 

Section Il: 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 m: User Education 

The Cameron County Irrigation 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 info1mation will be provided by means of posting water aJlocation 
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 determination by the Board that such implementation is 
necessary to ensure the equitable and efficient allocation of limited water supplies during 
times ofshortage• . 

Section V: Application 

The provisions of this Plan shall apply to all persons utilizing water provided by lhe 
Cameron County Irrigation District #2. The tenn "person" as used in the Plan includes 
individuals, corporations, partnerships, associations1 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 the Board regarding initiation of water allocation. Upon 



approval of the Board, water allocation will become effective when the storage balance in 
the District1s irrigation 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 VII: Termination ofWater Allocation 

The district's water allocation policies will remain in effect until the conditions de.fined in 
Section IV ofthe 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 of water 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 inigation(s) per acre, depending on the amount of water in the 
District's irrigation account, for each fiat rate acre on which all flat rate 
assessments have been paid, and on which the water account hes remained active 
for a (24) twenty-four month period. The water allotment in each irrigation 
account will be expressed in acres. 

(b) As additional waler supplies become available to the District in an amount 
reasonably sufficient for allocation to the District1s irrigation users, the additional 
water made available to the District wiU be equally distnouted to those irrigation 
users as defined in Section I1.039 ofthe Texas Water Code. 

(c) The amount of water charged against a user's water allocation will be one sore­
foot per acre irrigate~ 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 hes 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 withbt the last 
two- (2) oonsecutive years may, upon application to the District expressing intent 
to inigato the land, 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 from one irrigation account to another. The transfer of 
water can only be made by the 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 
account 

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

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

SeetionXI: Water Delivered to Municipal Suppliers 

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 treatmenl Normally, 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 advonce, of this possibility, otherwise. as soon as is 
possible. A copy of this notice will be sent to Rio Grande Watermaster ond Texas Water 
Development Board. Following such notice, the District will monitor available water 
supply and irrigation deliveries in coordination with the Rio Grande Watennaster, Texas 
Water Development Board and municipal suppliers during the shortage period. 

Section XII: Coordination With Regional Water Planning Group 

A copy of this di;ought management plan shall be filed with the Rio Grande Regional 
Waler 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 en 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 ofup to $5,000.00 a day, Someone who 
is aggrieved by these violations may sue the violator for injunctive relief and civil 

--~- -~- - - --- - - -~. 
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damages in court. 

Section XII: Severabllity 

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

'· Section XDI: Authority 

The foregoing guidelines are adopted pursuant to and in accordance with Sections 
11.039, 11.083, 11.1272; Section 49.004; and Section 58.127-130 of the Texas Water 
Code, Vernon '.s Texas Codes Annotated 

Section XIV: Effective Date ofPlan 

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

- - ·-- ----~--- -----



RESOLtmON OF THE BOARD OF DIRECTORS 
ADOPTING A WATER CONSERVATION PLAN FOR 

THE CAMERON COUNTY IRRIGATION DISTRICT #2 
April 22, 2014 

WHEREAS, the Board recognizes that the amount of water available to the Cameron Cowity 
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 cannot guarantee an uninteaupted water supply for all purposes. 

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

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

WHEREAS, as authorized under law, and in the best interests ofthe customers of the Cameron 
County Irrigation District #1., 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: 

SECrION 1. That the Water Conservation Plan attached hereto and hereby adopted as 
the official policy ofthe Cameron County Irrigation District #2. 

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

SECI'ION 3. That this resolution shall take effect immediately upon its passage. 

DULY PASSED BY THE BOARD OF DIRECTORS OF THE CAMERON COUNTY 
IRRIGATION DISTIUCT #2, ON nns THE 22.NU DAY OF April 2014. 

Attested to: 

Secretary, Board ofDirectors 



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

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

April 25, 2014 

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

Dear Mr. Jarvis, 

Enclosed please find Cameron County Irrigation 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, 

Sonia Lambert 
General Manager 

SL/le 
Enclosures 

Board of Directors 
Bill McMurray-President Sam Simmons-Vice President 

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

--------------··----··-·--·-



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 has 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. All water travels north through open canaJs. 

The District delivers approximately 10,611 acre-feet of Rio Grande water to the City of 
San Benito, East Rio Hondo Water Supply, City of Rio Hondo and Arroyo Water Supply 
Corporation under existing water supply and delivery contracts. This water is delivered 
from the District's inigation cenaJ and pipeline system and is metered at the delivery 
point to the City of San Benito, East Rio Hondo Water Supp1y, City of Rio Hondo and 
Arroyo 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 of water 
delivered plus transportation losses. The Rio Grande Watermaster charges these 
deliveries against the applicable municipaJ priority water allocation. 

In the future, water supply and delivery contracts entered into for the furnishing of Rio 
Grande water to municipa1 suppliers, or any extension ofexisting contract, shall 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 sha11 also contain provisions deaJing with water 
conservation requirements in accordance with Title 30, Texas Administrative Code, 
Chapter 288. 

A copy of this Water Conservation Plan shal1 be filed with the Rio Grande Regional 
Water Planning 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. 



ConservatJon Goals: 

I. 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 migated to avoid 
spills. 
3. No irrigation will begin until canal rider has been notified of intent to irrigatet 
conservation measures have been taken, and amount ofacreage to be irrigated is specified 
for the control ofquantity ofwater. 
4. Land leveling is recommended for long term permanent reduction in irrigation water 
use. 
5. Polypipes 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 stnactural 
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 canal rider who will tum the order back 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 ofsection 11.083 ofthe Texas Code may be assessed an administrative 
penalty up to $5,000.00 a day under section I1.0842 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 day. Someone who 
is aggrieved by these violations may sue the violator for injunctive relief and civil 
damages in court. 

Severabillty 

It is hereby declared to be the intention of the Board of Cameron County Irrigation 
District #2 that the sections paragraphs, sentences, clausest 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 phrasest 
clauses, sentences, paragraphs. and sections of this Plan since the same would not have 
been enacted by the Board of Cameron County hTigation District #2 without the 
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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. 



AppendixH 
Letters ofProject Support 



East Rio Hondo Water Supply Corporation 
206 lndustriof Pkwy. • P.O. Box 621• Rio Hondo. Texas '78583*www.erbw11C.COm•Pbune (9!6) 748-3633 Fu 748..ll79 

"Tl,Is Institution Is an eq11al opportunlly provider and employer" 

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

Subject: Supl?ort of Proposed Piping of Canal F 

Dear Mrs. Lambert, 

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

East Rio Hondo Water Supply Corporation hereby supports your proposed efforts to pipe 
your existing earthen Canal Fas a water conservation initiative. 

Sincerely. 

Brian E. Macmanus. P.E. 
General Manager 



Appendix I 
CCID2 Grant Application Board Resolution 



CArYIERON COUNTY IRRIGATION DISTRIC~r NO. 
TWO 

:!6041 FM 510 P.O. BOX 687 SAN llENlTO, TEXAS 785116 
Plmnc (956) 399-2484 1-'ax (956) 399..:1721 
Sonia La1Ubert- General Manager 

RESOLUTION 
December 13, 2016 

2016-007 

LATERALF 

APPLICANT'S NAME: Camel'on County Irrigation Dist1ict No. 2 

WHEREAS, Cameron County lnigation District No. 2 is an Irrigation District operating 
pursuant to Vernon's Texas Civil Statutes, Water Code, Chapter 58, and under Article XVI. 
Section 59, of the Texas Constitution; and 

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

WHEREAS1 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 involves replacement of an 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 Directors of the Cameron County 
Irrigation District No. 2 agrees and autholizes that: 

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

2. The Board 01· governing body has reviewed and supports U1e proposal submitted~ 
3. The applicant is capable ofproviding the amount of funding and/or in-kind 

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

for entering into a cooperative agreement. 

0.-\TED: i~\ 16, lk 

ATTEST: 

. 
lv!dtb~~/
William Goad, Secretary 

( . 

..;.\/Jr..-.4..,'.+l~~---~­

cMut ay, 

Boa1·d of Directors 
Bill McMurmy-Presidcnt Sam Simmons-Vice Prcshknl 

William Ci1111d~Sccrctary Buck Rhyncr-Mcmhi.:r Brady ·r imhcrt-lvkmhcr 
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CCID2 Accounting Balance Sheet 
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PERIODIC 8TA!EMINT 
CAMERON COUNTY IRRIGATION DIST 2 Date: Dec 31, 2016 
CANAL REHA!3 ACCOUNT Period: Dec 01, 2016 to 
PO BOX 687 Oec 31, 2016 
SAN BENITO, TX 78506-0007 131 D.lys l 

Please visit our web site at www.F:BWE9.NET 
If you have any questions, please contact us at (956)399-3331.
For 24 hour banking Information, p! ease call (888) 361-3661. 

ACCOUN'l' #: DOA - 0000036641 Public Now-Anal.ysis 

Enclosures: 0 

Beginning Balance 
as of 12/01/16 665,000 . 70 

Deposits & Other Crodits 97 . 03 
Charges & Fees o.oo 
Checks, Other Debits 400,000.00 
Average Balance 388,381.35 

Ending Balance 
as o~ 12/31/16 265,897.'73 

Transaction ~oxmation 

Date Checkl Description Debit Credit 
Ar:\Ount Amount 

12/08 Transfer to Water Sttarl Acct 150,000.00 
12/12 Transfer to 37222 per letter 

12/12/16 250,000.0:)
12/31 Interest Credit 97.03 

Daily Balance :Infoxmation 

Date Balance Data Dalance Date Balance 
12/08 515,800 . 70 12/12 265,800.70 12/31 265,897.73 

http:265,897.73
http:265,800.70
http:515,800.70
http:150,000.00
http:388,381.35
http:400,000.00
http:www.F:BWE9.NET


First Coanunity Bank, H. A. Certificate of Deposit Renewal Notice 12/28/2016
P.0. Box 2030 DPH10500 
1151 "· llwy 77 
San oenito nc 78586 

CAKEROII COUIITY IRRlGATlON DlST 2 
PO BOX 687 
SAH BENITO TX 78586-0007 

Deer Customer, 
Your Certific:ate of Deposit will Nture on 01/12/2017. Unless you instruct Account: co~100006S22s 

us differently, your account v1Ll aut011111tically be renewed for another Relationship: Prh111ry
182 - Oay(s). Yau ll!l)' request new rate inf0r111tion on the maturity date. Rate: 0.6SX 

Ter,a: · 182 - DayCs> 
Interest Payaent Method: Cllpitalhe 
current Balance: $510,562.11 
Haturit)' Date: 01/12/2017 
Grace Period End Date: 01/22/2017 

TRUTH IH SAVINGS DISCLOSURE 
182 - Day(s) Renewable Certificate of Deposit 

BALANCE COHPUTATJOH KETIIOO: lie use the daily balance method to calculate the Interest on your account. lhts 11ethod applies n 
daily periodic rate to the principal tn the account each day. Interest begins to accrue on the business day you deposit non cash 
Items (for example, checks). • 

TRANSACTION LlKITATIONS: You are per11ltted unl icaited deposits to your account and unl lmited withdraw ls from your account 
before the moturity dote. 

Hini111.1m A10unt to Open: S100,000.DO Kini- Balance Required: SO.OD 

Hin1111.1m Oepooit An>unt: ff/A Kinfmu~ Withdrawal AIKlunt: "'" 
Renewal Interest Rate: Hot Yet Determined* Annual Percentage Yield: Hot Yet Determined* 

Renewal Ter111: 182 - Day(s) Renewal Haturity Date: 07/13/2017 

Renewal Pol icy: Aut011atic:ally Renewable Early llithdrawal Penalty: 30 - Oay(s) lntero~t ** 
Grace Period: 10 DayCs) Next Grace Period Ending Date: 07/23/2017 

Interest Payment Frequency: Credited to Account At Haturity Interest Ccaipounding Frequency: 1/o c;o111pQUnding 

* The Interest rate and aMUal percentage yield have not yet been determined. You may obtain these rates on or after 01/12/2017 
by calling (956) 399-3331 during regular business houra. You vill be paid the Renewal Interest Rate for 182 - Day(s). The o\nnuel 
Percentage Yield assumes interest will re1111in on deposit until uturlty. Any withdrawal of interest will reduce earnings. 

tt An early withdrawl penalty will be imposed if you withdraw any of the principal before the ,iaturlt)' date. 

lf you have any questions, please call us at (956) 399-3331 during regular business hours. 

http:Hin1111.1m
http:S100,000.DO
http:Hini111.1m
http:510,562.11


han o~ 
Report, C'OO/l:ZO0•lll• l 'l .01 .• 
•ywt..., l:Z/)1/2Cl!g 02,1., 

TEXAS UCUIIIAL INll 
a:RT:rtCATU Of" D&POS1'l' SYSTEM 

l'UIILtC' nm>, 

?at• : p 
RIUI Datt: \2/30/201~•nx••••d th.N, 01/n~1iol~ 

911 • • · • • • - • · • • - • • CL UP T'll' RATS *"° TOH 
IO.'t,lltJTY 

SV.TC 
lSSUIO 
Ill.ff 

DI IDS $1' l,Sll,i,l.36 4.~02,41 
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. 9000 o Q ll 
J . soo , 000.00 
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