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Technical Proposal

Executive Summary

Date: May, 10, 2018

Applicant: Cameron County Irrigation District No. 2

26041 FM 510

San Benito, Texas 78586

Project Title: Conversion of Lateral “C” from Open Canal to a Pipeline

The Cameron County Irrigation District No. 2 (CCID2) is proposing to partner with the
Bureau of Reclamation (Reclamation) for a Funding Group I Project to conserve water and
energy. The proposed project consists of converting approximately 5,700 liner feet (If) of
the unlined open canal in a segment of Lateral “C” to underground pipeline. These
improvements are expected to improve water deliveries by conserving approximately 575
acre feet per year of water. The conserved water is less water that will need to be pumped
from the Rio Grande thus improving the reliability of the water supply for all users in the
region. The resulting water conservation will reduce required pumping time needed to
achieve the same water volume delivery thus increasing energy efficiency of the water
delivery system by an estimated 23,130 kilowatt hours per year. The project is consistent
with the established priorities of the Department of the Interior in that it utilizes science and
best practices for managing land and water resources, modernizes existing infrastructure
and greatly reduces maintenance demands. All of the proposed improvements are to be
constructed on CCID2 property (none of the 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 irrigation demands. The project can begin immediately upon execution of any
grant agreement.

Background Data

Cameron County Irrigation District No. 2 (CCID2) is located in the Lower Rio Grande
Valley Region with its main office located in San Benito, Texas (See Figure 1.1). CCID2
boundary encompasses 64,459 acres and currently serves 55,151 acres of irrigated
farmland where farmers grow citrus, vegetables, sugar cane, sorghum, corn and hay (See
Figure 1.2).

CCID2 receives its water from the District’s San Benito River Pump Station located in

Los Indios, Texas on the eastern side of the Rio Grande. Pumped water from the Rio

Grande is transported via two main earthen canals that deliver the entire district’s

agricultural and domestic demand. The district’s distribution system consists of 241 miles

of canals and pipelines including: 120 miles of unlined canals, 17 miles of lined canals,
Cameron County Irrigation District No.2 1 2018 Bureau of Reclamation
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104 miles of pipeline, and 15 miles of resaca (oxbow lake). Of the 241 miles of canals,
137 miles are considered to be main canals and 104 miles are classified as lateral canals.
In addition to the above list of open canals and pipelines, CCID2 has a storage reservoir
with a capacity of 7,925 acre feet near the San Benito River Pump Station. Due to the
large lengths of inefficient 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 Watermaster System. The system is currently over allocated and during
the past few decades the semi-arid watershed has experienced several long term droughts.
In addition, the supply is further compromised by 1944 US-Mexico Treaty which allows
Mexico to detain upstream flows and defer water deliveries up to five years in the amount
350,000 acre feet per year. The result is a system vulnerable to extreme drought and other
inconsistent weather patterns.

The Lower Rio Grande Valley Watermaster System provides water to irrigation water right
holders after municipal and industrial water right holders have been accounted for. The US
share of storage in the Amistad-Falcon System is currently at 61.4% of its 3,390,000 acre
feet conservation capacity. This is slightly lower from 62.9 percent of normal conservation
capacity a year ago at this time. However, inconsistent weather patterns can’t be relied
upon as a constant water source plus the area’s population continues to grow, so water
conservation improvements are crucial to long term water resource management.

Currently, CCID2's irrigation water right is a total of 147,824 acre feet per year. In
addition to their irrigation water rights, the CCID2 holds municipal/domestic water rights
of 5,518 acre feet per year, municipal water rights of 6,390 acre feet per year, and industrial
water rights 192 acre feet per year. The average annual water diverted by the CCID2 from
2011 through 2017 for all users was roughly 79,400 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 of San Benito (5,500 acre feet per year) and the City of Rio Hondo
(890 acre feet per year). The CCID?2 is the sole source of water for these municipalities,
which together include a total population of nearly 50,000 residents.

The CCID2 obtains its water from the Rio Grande at the CCID2 San Benito River Pump
Station. This pump station, constructed in 2005, includes eight pumps (2 — 150Hp, 50 cfs
pumps and 6 —300Hp, 100cfs pumps) and is powered by both electricity and natural gas.

The CCID2 has completed several projects with Bureau of Reclamation in the past,
including:

1. Pumping Plant Rehabilitation (03-FC-60-1799)

2. Canal Rehabilitation (04-FC-60-1871)

3. Water 2025 Challenge Grant- Gate Replacement (05-FC-60-2017)

4. Water 2025 Challenge Grant- Canal Piping (07FC602235)

Cameron County Irrigation District No.2 2 2018 Bureau of Reclamation
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5. Water 2025 Challenge Grant- Canal Flow Measurement & Control
Improvements (08-FC-60-2330)

6. 2016 WaterSMART Grant - Lateral “J” Open Channel to Pipeline (R16-FOA-
DO-004)

7. 2017 WaterSMART Grant — Lateral “JN-1" Open Channel to Pipeline
(R17AP00141)

8. 2017 WaterSMART Grant — Lateral “8" Open Channel to Pipeline — Under
Construction (R17AP00138)

9. 2017 WaterSMART Grant — Lateral-“F” Open Channel to Pipeline — Under
Design (R17AP00140)

10. 2017 WaterSMART Grant — Canal “E” Open Channel to Pipeline — Under
Design (R17AP00139)

11. CCID2 is also a member of the 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 45,460 acre feet of water per year (upon completion of all projects).

Project Location

The Lateral C project is located in Cameron County, Texas approximately 3.5 miles SW of
San Benito, TX and approximately 5 miles S of Harlingen, TX (Figure 1.2). The
approximate latitude of the project center is 26°4°49.24”N and longitude is 97°40°40.50"W.

Project Description

The project consists of water savings, water supply reliability, and other components that
meet the goals of the 2018 WaterSMART Funding Opportunity Announcement No. BOR-
DO-18-F006. The proposed project includes converting approximately 5,700 If of the open
unlined canal to underground 36” PVC pipe. The location of Lateral “C” irrigation canal is
shown in Figure 1.3. The conversion of Lateral “C” will conserve an estimated 575 acre-
feet of water per year plus conserve 23,130 kilowatt hours per year of energy. The current
unlined canal experiences water losses from seepage into the ground, evaporation from the
surface, plant transpiration from canal bank and floating vegetation, and canal bank
failures. Figures 1.4 and 1.5 shows the existing cross sections of the Lateral “C" and
Figures 1.6 through 1.9 show pictures of the existing conditions of the irrigation canal.
Replacing this open unlined canal with a pipe will require clearing and grubbing of the
vegetation and canal debris, installing approximately 5,700 linear feet of 36” PVC piping
and associated tees and valves, and replacing several individual service laterals. The
proposed piping will connect to the existing canal southeast of Barlow Rd. which will also
be converted to a pipeline at a future date.

Cameron County Irrigation District No.2 3 2018 Bureau of Reclamation
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E.1 Evaluation Criteria

E.1.1 Evaluation Criterion A - Quantifiable Water Savings

The current unlined canal experiences water losses from seepage, evaporation, canal bank
failures, and plant transpiration of which the significant quantifiable losses are caused by
seepage, evaporation, and canal bank failures. By replacing the open unlined canal with
PVC pipe (See Appendix A for products brochures), this project will nearly eliminate all
of the water losses in this portion of Lateral “C”.

From Texas A&M Department of Agricultural Engineering’s, “Irrigation District
Efficiencies and Potential Water Savings in the Lower Rio Grande Valley of Texas”,' (See
Appendix B); seepage rate calculations are based on typical canal soils as shown in the
USDA Soil Survey for Cameron County (See Appendix C). Predominate soils along
approximately 3,780 LF of this canal are a Laredo Silty Clay Loam and Laredo Silty Clay
Loam, Saline with estimated seepage rates of 2.24 gallons per square foot per day. The
remaining approximately 1,520 LF is located in an area with Harlingen Clay and Olmito
Silty Clay soil with negligible seepage rates and was not considered in the calculation.
Evaporation rates were estimated utilizing the Texas Water Development Board’s,
“Report 316 Evaluation of Ground-Water Resources in the Lower Rio Grande Valley™,
(See Appendix B). Lastly, the District has documented bank failures for this canal
occurring on average three times per year. For the purpose of this application, it is
assumed that the entire canal volume is lost when a bank failure occurs.

Using the above information and reference guidelines, the conserved water volume was
calculated at approximately 575 acre feet per year or an annual transit loss reduction of
572.83 acre-feet per mile. The water conservation calculation is shown in Table 1 below.

! “Irrigation District Efficiencies and Potential Water Savings in the Lower Rio Grande Valley of Texas™, Guy Fipps, and Craig Pope
* “Report 316 Evaluation of Ground-Water Resources in the Lower Rio Grande Valley”, Wesley McCoy, Geologist, Texas Water Development
Board, 1990

Cameron County Irrigation District No.2 4 2018 Bureau of Reclamation
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Table 1

Water Conservation Estimate

Lateral “C” Surface Area 3.90 Acres
Lateral “C” Cross Sectional Area 157.50 | Feet
Lateral “C” Volume 19.16 | Acre Feet
Wetted Perimeter 51.60 Feet
Average Depth 3.50 Feet

) ) Gallons per Square
Seepage Rate for Silty Clay Loam Soils 2.24 Foot per of Wetted

Perimeter per Day

Estimated Seepage 489.44 | Acre Feet per Year
Evaporation Rate for Cameron County 61 Inches per Year
Estimated Evaporation 27.83 Acre Feet per Year
Failures per Year 3
Full Irrigation Canal Volume 19.16 | Acre Feet
Estimated Bank Failure Losses 57.49 | Acre Feet per Year
TOTAL WATER CONSERVATION ESTIMATED si4¢ | Ao FeetprYear

By replacing the unlined canal with 36-inch diameter PVC pipe, the proposed piping
system will decrease the measureable loses to less than 1-percent of the calculated water
losses shown in Table 1. Also, the pipe system will require less push-water (hydraulic
pressure head) to counteract the resistance from the canal debris and vegetative growth
along the existing banks.

Lateral “C” proposed improvements will better manage the water delivered to the over
334 acres immediately served by the existing unlined open canal segment of Lateral “C”
plus an additional 400+ acres served downstream of the unlined canal through remaining
portion of existing unlined canal. Figure 1.10 shows the existing unlined canal cross
section with the proposed irrigation pipe cross section.

The unlined portion of Lateral “C” distribution system provides water to over 334 acres
and the total estimated annual average demand for this system lateral is 1220 acre feet.
Adding the estimated 575 acre feet lost to seepage, evaporation, and bank failure for this
canal segment results in 1795 acre feet of water being more efficiently managed as a result
of the project.

The CCID2 has pumped an average of 79,400 acre feet annually in recent years. Since
majority of the district’s distribution system relies on unlined and open earthen canals for
delivery, the water losses in the distribution system are estimated at nearly 40 percent, or
final delivery of only 47,640 acre feet per year. When comparing the water savings for the
proposed improvements for Lateral “C”, 575 acre feet, the annual water savings expressed

Cameron County Irrigation District No.2 5 2018 Bureau of Reclamation
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as a percentage of the district’s supply is 0.7%. When considering the 1795 acre feet of
water delivered through Lateral “C”, the annual water savings percentage for Lateral “C”
is 32.0%.

Upon completion of the proposed improvements, CCID2 will verify the water loss
calculations by installing temporary flow metering devices at Lateral “C” influent canal
gate structure and at individual customer’s outlet structures. Water seepage and
evaporation losses will be determine by subtracting the influent measurements with the
delivered water and pipe volumes. CCID2 will prepare a final report, for submittal to the
Bureau of Reclamation, on the findings of the water conservation measures resulting from
the proposed improvements included in this project.

E.1.2 Evaluation Criterion B: Water Supply Reliability

The proposed project improves the reliability of the water supply for our local providers
and users. The Lower Rio Grande Valley has been subject to periods of drought on several
occasions over the last decade. Additionally, inefficiencies resulting from aged
infrastructure combined with high rates of water loss from evaporation, infiltration and
bank failures threaten the reliability of the water supply for all users in the region many of
which live in rural and economically disadvantaged areas (31% of population is at or below
the poverty line). As indicated in Section E.1.1, the proposed project along Lateral E would
eliminate a loss of nearly 575 ac-ft of water per year. This is 575 ac-ft less of water that
will need to be pumped from the Rio Grande that will instead be available for other users.
This is one of many open canals that are utilized by local irrigation districts to deliver water
to users and the combined impact of all the water lost through evaporation, infiltration and
bank failures, in addition to the water being used by vegetation that grows along the canals,
has a significant impact on the quantity of water available to South Texas users. The
importance of water conservation through the conversion of canals to underground
pipelines has been documented by several groups including the Region M Planning Group
in association with the Texas Water Development Board. Implementation of this project in
concert with other similar open canals in the region could substantially increase the water
available for the entire Lower Rio Grande Valley.

The project has strong support in the region including from the East Rio Hondo Water
Supply Corporation (ERHWSC) and the Rio Grande Regional Water Authority (RFRWA).
Both agencies support the efforts of the District to conserve water for all and both have
provided a letter of support (attached). The project helps set an example for other water
supply agencies in the region on how both water and money can be saved through the
implementation of infrastructure upgrades such as described in this project. Additionally it
provides incentive for local farmers to implement additional water conservation measures
through the EQUIP program since any farmer applying for funding off of the proposed

Cameron County Irrigation District No.2 6 2018 Bureau of Reclamation
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project can enter into an agreement with the District to install their pipelines at no
additional cost to them. .

The project will also provide a benefit to threatened and endangered species in the Lower
Rio Grande Valley. Specifically, much of the rural portion of Cameron County is prime
habitat for both the Ocelot and Jaguarundi and the Department of the Interior has several
wildlife areas throughout the County including a USFWS refuge to the east of the project
and a designated wetland area immediately south of the project area. Irrigation water is
pumped from the Rio Grande, into the natural Resaca network that traverses the County.
These resacas are used by native wildlife, including the Ocelot and Jaguarundi, as a fresh
water source for drinking and maintaining riparian habitat, so reducing water losses in the
region improves the reliability of water supply not only for residents, but also for critically
threatened and endangered wildlife species.

E.1.3. Evaluation Criterion C: Implementing Hydropower

The proposed project does not include the implementation of hydropower.

E.1.4. Evaluation Criterion E: Complementing On-Farm Irrigation Improvements

Lateral “C” distribution system provides water to over 334 acres of which farmers grow
vegetables, sugar cane, sorghum, corn and hay. On-Farm Improvements are controlled by
the individual land owners. However, the placement of Lateral “C” 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 irrigation poly pipe. Additionally, any farmer applying for EQUIP
funding off of our proposed projects can enter into an agreement with CCID2 to install
their pipelines at no additional cost to them. Under the agreement, CCID2 contributes the
labor and equipment required to install the funded pipeline.

E.1.5. Evaluation Criterion D: Department of the Interior Priorities

The conversion of Lateral “C” from open unlined canal to a pipeline utilizes science and
best practices for managing land and water resources. Projects such as this one that involve
eliminating open irrigation canals in lieu of underground pipelines to conserve water have
been identified by such groups as the Region M Planning Group in association of the Texas
Water Development Board. The conversion will eliminate virtually all losses occurring

Cameron County Irrigation District No.2 7 2018 Bureau of Reclamation
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from seepage, evaporation and bank failures. Such losses are currently estimated at
approximately 575 ac-ft annually over the length of the proposed project. Drought
conditions have become more prevalent over the last decade and projects like this one that
result in reduced water demand are essential to ensuring adequate water supplies for future
use.

The project also involves modernization of existing infrastructure, another one of the
priorities listed by the Department of the Interior. The project will construct new
underground pipeline in lieu of an open channel that effectively reduces water losses,
conserves water and reduces maintenance requirements since there will no longer be
vegetation and overgrowth that needs to be maintained along the canal.

Water for this Canal is currently diverted from an adjacent Resaca via another pipeline, part
of which is a designated wetland area. Water supply in the Resaca is critical to sustaining
habitat and wildlife within the designated area and any measure to reduce the water volume
diverted from that reservoir is consistent with Department of Interior priorities.

E.1.6. Evaluation Criterion F: Implementation and Results

Subcriterion No. F.1 — Project Planning

The Conversion of Lateral “C” from open unlined canal to a pipeline project has been
identified and prioritized in past District planning efforts. The CCID2 has adopted a Water
Conservation Plan and a Drought Contingency Plan (included in Appendix G) to ensure that
water is used efficiently within the operations of the district during normal operations and
during drought conditions. These plans are developed to address several strategies to
decrease the overall water consumption, reducing system water conveyance losses, and
improving efficiency of water use. CCID2’s staff and operators have first-hand knowledge
of the delivery inefficiencies and the structural conditions of the conveyance system.
CCID2 identifies this type of project and ranks them based on the most cost effectiveness in
regards to water and energy conservation to the district.

Subcriterion No. F.3 — Performance Measures

Upon completion of the proposed improvements, CCID2 will install temporary flow
metering devices at the upstream end of the Lateral “C” project segment southeast of
Landrum Rd. and at individual customer’s outlet structures. Water losses will be
determined by subtracting the influent measurements with the delivered water and pipe
volumes. CCID2 will prepare a final report, for submittal to the Bureau of Reclamation, on
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the findings of the water conservation measures resulting from the proposed improvements
included in this project.

E.1.7 Evaluation Criterion H: Nexus to Reclamation Project Activities

The Bureau of Reclamation has funded numerous projects in the Lower Rio Grande Valley
for several irrigation 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 Watermaster System. CCID2 experience with previously funded Bureau of
Reclamation projects are listed in Background Data Section of this report.

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

E.1.8. Evaluation Criterion G: Additional Non-Federal Funding

CCID2 is seeking federal grant funds of $299,542.50 and the remaining funds for the
project will be provided by CCID2. With a total project cost of $665,650, the Non-Federal
funding percentage is 55 percent.

Project Budget

Funding Plan and Letters of Commitment

CCID2 will fund the entire non-grant portion of this project, $366,107.50 or 55-percent of
the project costs. No 3™ Party funds will be used on this project. CCID2 portion of the
funds include $87,316 of in-kind contributions including labor and equipment costs.
CCID2 cost associated with material and contractual costs will be compensated through
the District’s account reserve funds. Labor and equipment in-kind services will be paid
for from the District’s general operating budget. The District’s accounting balance sheet
(included in the Appendix J) shows that sufficient funds are available for the completion
of this project. Table 2 below shows the Summary of Non-Federal Funding Sources.
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Table 2
Summary of Non-Federal Funding Sources

Funding Sources Funding Amounts
Non-Federal Entities

Cameron County Irrigation District No. 2 $366,107.50
Non-Federal Subtotal: $366,107.50
Other Federal Entities

None S0
Other Federal Subtotal: 50
Requested Reclamation Funding: $299,542.50
TOTAL PROJECT FUNDING: $665,650.00

Budget Proposal
Table 3 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 3. The General Manager, Mrs. Sonia Lambert, has been District Manager
for forty years. CCID2 has completed several Bureau of Reclamation improvement
projects under the management of Mrs, Lambert. The Field Supervisor for the proposed
work will be Mr. Jesse Moncivaiz. Mr. Moncivaiz has 15 years of experience as a field

supervisor and has been with CCID2 for 23 years.

The District also plans to utilize two construction crews made up of 3 men. Both crews are
able to complete the work needed for this project. The fringe benefits of 14.48%, as shown
in Table 3, include Social Security, Retirement, Health Insurance, Paid Leave, Medicare,

Unemployment and Workers Compensation.
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The project budget assumes two crews for nine and a half, 40 hour work-weeks to construct
the proposed improvements. The pipeline is roughly 5,700 feet long, the combined efforts
of both work crews can lay roughly 600 feet per week, resulting in approximately 10 weeks
of pipe installation. The other pipeline appurtenances will be installed as they are
encountered and will take roughly two weeks to construct.

The construction time for two crews is budgeted at nine and a half, 40 hour work-weeks or
760 hours and the Field Supervisor time is estimated at 15 hours per week during
construction and an additional 37.5 hours for the managing of in-kind services provided by
the district. The General Manager’s (Sonia Lambert) time is budgeted at 100 hours for the
length of the project to manage all phases of the project.

Fringe Benefits

The fringe benefits of 14.48%, as shown in Table 3, 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 of equipment included in Table 3, a D6 Bulldozer and JD
290 Excavator, already owned and maintained by the district. Equipment rates are based
on the “Construction Equipment Ownership and Operating Expenses Schedule, Region VI”
by the US Army Corps of Engineers, November 2011.

The JD 290 excavator is estimated to be operating about 80% - 90% of the 380 hours
budgeted and be on standby the other 10 - 20% of the time. For the 160 hours budgeted for
the D6 Bulldozer, it is estimated to be operating 90% of the time and be on standby 10% of
the time.

Materials and Supplies

The 36-inch and 15-inch PVC pipe unit pricing are based on a price quote from Contech
Engineering Solutions of $75/LF and $10/LF respectively. The unit prices for the PVC
tees and elbows were provided by Soileau Industries. The unit prices for the gates, alfalfa
valves and draw bands were provided by Fresno Valve and Casting, Inc. The unit prices of
$120/LF for 54-inch reinforced concrete pipe (RCP) and ready-mix concrete
($105.00/cubic yard), to be used for the irrigation wells and gate valves, were provided by
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CAPA. Supplies and Materials line item are too numerous to quantify; however, the
estimate of $350 is based on previous project costs of similar size.

Contractual

Professional Services - Ambiotec Civil Engineering Group, LLC (Ambiotec) will provide
surveying and engineering services to construct the project. Services include surveying the
canal right of way for boundary and field topography. Designing engineering construction
plans and specifications, construction stake-out for the proposed pipeline and assistance
throughout construction. The Engineer will also assist with the request for proposals for
material quotations and for construction material testing services for required soil and
concrete tests. A flat rate of $3,500 has been estimated for construction material testing
based on experience with previous projects at similar project sites. The total estimated cost
for this contractual portion of the project is approximately $76,700 for surveying and
engineering services plus $3,500 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.

Environmental and Regulatory Compliance Costs

The District has included in its budget a flat rate of $2,000, cost for Environmental and
Regulatory Compliance. While the amount of work that may be necessary for
environmental clearance is difficult to predict and will be determined by initial notification
of the regulatory agencies, previous experience working at similar sites supports the
estimated rate of $2,000. Notification and required report costs are included in the $2,000.

Other Expenses

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

Indirect Costs

There are no anticipated indirect costs on this project.
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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. Below are the responses to the
ten (10) questions presented in Section D.2.2.6 of the Funding Opportunity Announcement
No. BOR-DO-18-F006

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

The current irrigation canal is routinely maintained by CCID2 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,

CCID2 will work with all Federal, State and Local regulatory agencies to ensure the

project follows any required federal environmental regulations.

3. There are no wetlands or surface waters that fall under CWA jurisdiction within the
project boundaries. The Corps of Engineers does not regulate irrigation canals and
drainage ditches.

4. Portions of the CCID2 water conveyance system was constructed 1903.

5. The project proposes to connect to an existing influent control structure and service
laterals to adjacent farm land. These features were constructed, modified and
improved on an as-needed basis over the last 60 years.

6. CCID2 doesn’t own any structures that may qualify for the National Register of
Historic 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 sites in the project area. The Environmental
Compliance Report will coordinate with the Texas State Historical Preservation
Office and other applicable review agencies for approval prior to the

3%

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 irrigation water to the area adjacent to Lateral “C”. This results in a cost
savings for the CCID2 and the public of which 32 percent is at or below the poverty
rate

9. There are no tribal lands in the project area.
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10. The project will not contribute to the continued existence or spread of noxious
weeds or non-native species.

Required Permits and Approvals

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

Letters of Project Support

See Appendix H for the letter of support from East Rio Hondo Water Supply Corporation
and Rio Grande Regional Water Authority.

Official Resolution

CCID2 adopted a resolution for this Grant Application on May 9, 2018. A copy of the
Resolution is included in Appendix 1.

Unique Entity Identifier and System for Award Management

CCID2 is registered in the System for Award Management (SAM) and its unique entity
identifier is: 048459937 / 6J2J5

CCID2 will maintain an active SAM registration with current information at all times
during which it has an active Federal award or application plan under consideration by a
Federal awarding agency.
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Selecting Performance Storm Sewers

and Drainage Systems

Drainage systems are required to meet multiple criteria. The
choice of a particular material depends upon a number of
factors; however, the best choice is the one that yields the

best performance over the project life cycle.

Thermoplastic Storm Sewer and
Drainage Pipe

In recent years, the use of thermoplastic pipe for stormwater
drainage systems has gained wide acceptance—based

upon performance and economic advantages when
contrasted with more conventional drainage pipe materials.
However, when it comes to performance, not all
thermoplastic storm sewer pipes are equal. There are
distinct differences between A-2000 Polyvinyl Chloride (PVC)
drainage pipe and other drainage pipes that can affect
overall pipe system performance.

Contech® A-2000 PVC Drainage Pipe:
Available in Diameters 47-36"
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, sanitary sewer applications. The
material advantages offered by PYC—plus the innovative,
double wall design with the unique, patented gasketed joint
system—makes A-2000 the ideal choice for stormwater
drainage systems. Now you can have all of the advantages

without the limitations of HDPE or reinforced concrete pipe.

Compact A-2000 PVC profile is stable and not subject
to local buckling like HDPE.

Strength

A-2000's PVC
compound

provides 6 times
greater long-ferm
material stiffness as
compared to HDPE
drainage pipe materials.
And A-2000 pipe, UNLIKE
HDPE drainage pipe, has a

minimum 46 pipe stiffness for ALL diameters.

Minimum Specified Pipe Stiffness (73°)*

Pipe PVCASTM HDPE
Diometer F949 AASHTO M294

*Actual A-2000 pipe stiffness values are 50 psi

Better deflection control

When compared to other thermoplastic pipes on the market,
A-2000 stands up fo the test. In fact, it comes out on top.

When installed in accordance with ASTM D2321, A-2000

provides excellent shape control (performance).

The difference between effective pipe stiffness of

A-2000 and HDPE drainage pipe during construction on

a summer day can result in A-2000 being as much as 3
TIMES STIFFER. This significant stiffness advaniage, com-
bined with PVC’s lower strain sensitivity and temperature
sensifivity, means A-2000 can be installed with conventional
flexible pipe practice and not experience excessive shape

distortions.



Based on research done under the National Cooperative Highway
Research Program, AASHTO has revised its plastic pipe design
methods. AASHTO 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 HDPE M294 pipe, are not.

A-2000 PVC pipe can be used with 1 foot of cover under highway
loading. Current AASHTO LRFD Design Methodology has required
all thermoplastic pipes to have a minimum height of cover of 2 feet
under pavement. This requirement was derived from a Minnesota
DOT Research Report (2005) that studied HDPE pipe performance
under highway loading. The report indicates significant thermal
expansion of HDPE pipe under shallow fills. PVC pipe was not
incorporated in this study, and it should be noted that HDPE

experiences four fimes more thermal expansion than PVC.

A comparison of cover heights using AASHTO design

When selecting a system based on
pipe stiffness, material srength and
structural capability, A-2000 PVC far
exceeds the performance characteristics
of HDPE drainage pipe.

methodology and H20 live loading for A-2000 and a major

manufacturer’'s M294 HDPE pipe are summarized below.

A-2000 vs. M294 HDPE (AASHTO Heights of Cover

Pipe Type/Specification  Allowable Height of  Allowable Structural

Min. : Min.

Cover Backfill Compadiion Trench

Cormugated HDPE - AASHTO 2:10' Al-g, Al-b, A3

21°-35' Not Allowed

”“201 1 A.M S TR T G ST s (b

0.D. + 36

30x0D.



Durability, Service Lite

PVC materials used in the manufacture of gravity flow pipe
offer excellent resistance to conventional corrosion and
abrasion. In fact, profile wall PVC pipe has been shown to
have befter abrasion resistance than reinforced concrete
pipe in side-by-side laboratory testing at California State
University.

PVC and HDPE do not provide equal long-term durability
performance. Under loading or localized tensile stress,
some grades of HDPE are subject to environmental stress
cracking—also known as slow crack growth. Exhibited

as premature rupture, this phenomenon can occur when
stressed HDPE plastics are attacked by a reagent (even storm
runoff) that causes cracking or rupture at stress levels well

below design performance expectations.

PVC pipe is not threatened by this type of cracking. When
you consider durability and service life, A-2000 PVC far
exceeds the performance characteristics of HDPE drainage
pipe. (See the National Cooperative Highway Research
Program study conducted by Drexel University, March, 1999:
"HDPE Pipe: Recommended Material Specifications and
Design Requirements”.)

Contech A-2000 PVC far exceeds the
durability and service life of HDPE drainage pipe.



Hydraulic Efficiency

A-2000 vs. Concrete Pipe

Thermoplostic pipes, with smoother
interiors and fewer joints, reduce
resistance to flow and are hydraulically
more efficient than conventional (i.e.,
RCP) storm drainage pipe materials.
Flow testing conducted in 2002 by

the Utah Water Research Laboratory

concluded

A-2000 PVC Pipe, with its inner wall formed
over o polished mandrel, has the lowest wall
friction factor (Manning’s “n” = .009) of any
thermoplastic pipe available and offers real advantages
compared to RCP (n = .012- .013). This added
efficiency means A-2000 con be designed as a smaller
and less expensive pipe, with less excavation due to
flatter pipe slopes and less manhole/junction box depth

requirements.

A-2000 vs. HDPE Pipe A-2000 PVC has a smooth, glossy interior
Hydraulic tests performed ot a major United States ]({}[ Umm"en'UpTEd ﬂUW

Water Research Laboratory led researchers to conclude
that HDPE drainage pipe’s “n” factor varied “depending
upon the smoothness of the liners” and “the bonding

of the liner to the corrugations made the pipe interior
somewhat wavy.” Once installed, HDPE pipe walls

are subject to local buckling (NCHRP Report 438) and
the measured waviness increases with load. Using the
method derived to estimate the effective Manning’s “n”
factor, Manning’s “n” values of 0.017-0.022 provide

a more accurate representation of HDPE's hydraulic

efficiency when in-service and under load.

A-2000 PVC pipe, with its engineered, stable profile,
is designed to NOT buckle.

When you're selecting a system based on
hydraulic efficiency, A-2000 PVC pipe far exceeds
the performance limitations of HDPE and RCP
drainage pipe.



The Need for Tight Joints

Storm sewers have always presented special needs for
tight jointing systems. Because of their function, they are
subject to rapidly changing flow levels. The sudden rise
and fall of flow levels leaves storm sewers susceptible to M

backfill migration into the sewer unless tight joints are

used. This loss of backfill reduces the soil support of the
pipe and causes setlement at the surface. Where storm
sewers are below the existing water table, water fight

joints are needed to prevent infiltration and maintain

storm sewer capacity.

A-2000's long, 22-feet lengths and soil/water fight
joints clearly make it the preferred choice with regard

to system tightness. In comparison, RCP has many
joints—increasing the opportunity for soil infiltration and
seftlement. And with A-2000 you don’t have to specify
special jointing requirements. Watertight gasketed joints
are standard with A-2000.

Handling 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 fo heavy-
weight and short-length RCP, A-2000 can be installed
with greater ease and lower cost. And contrasted to
HDPE, A-2000 has added beam strength—which means
better line and grade control, increasing crew efficiency.
Plus, A-2000 requires less trench width, lowering
excavation costs and speeding instfallation.

The Performance Choice

With the increasing demands on our drainage ond
storm sewer systems, products designed and proven to
provide the best performance over the project life cycle
are needed. A-2000 PVC drainage pipe offers all of the
initial cost advantages associated with thermoplastic pipe j
when compared with RCP but without the performance |58 Ly : L & ““E:“:a e N |
limitations of HDPE

drainage pipe. There’s no reason to compromise CO”TeChIS A_ZOOO is |]ghTW8|ghT .[]nd

on performance—Select
A-2000 PVC: The Best Storm Sewer BUSV TU hﬂ ﬂdle
and Drainage Pipe on the Planet.

Best Pipe on the Planef



Additional A-2000 Products and
Applications

A-2000 for Roof Drainage Systems

Managing large velumes of stormwater runoff from roof
areas of industrial, commercial and warehouse facilities is
more demanding than for most gravity-fed sewer systems.
Additionally, intense rainfalls, combined with added building
height, can create hydrostatic pressures within the pipe os
well as on the joints and other system components. To handle
these requirements, you need the higher strength and joint
tightness of A-2000 PVC drainage pipe. Contech'’s full line

of readily-available adapters and fittings makes connecting
downspouts and laterals simple. Because of the unique gasket

and bell design, there is no field beveling required.

A2" Liner Pipe for Trenchless Rehabilitation

Renew the performance of your aging underground
infrastructure with A2 Liner Pipe—the proven, trenchless
solufion to sliplining existing sewers and culverts. Using

the double wall A-2000 design, Contech developed A2
Liner Pipe for sliplining deteriorating pipelines where open
trenching is not practical or desirable. You can install A2
Liner Pipe in diameters ranging from 12"-36" and in lengths
from 2.5’ to 20'—speeding installation. And because of its
light weight, you can use smaller, less expensive equipment

for installation—reducing costfs.

A-2000 Perforated Pipe for Subdrainage Systems

Contech A-2000 offers several crifical features and benefits
that make it the performance choice for subsurface drainage

systems:

* 46 psi pipe stiffness for structural stability and improved
deflection 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 perforations for 4”-18" diameters are slots, while
perforations for pipe sizes 21”-36" are circular /" diameter
(.375") holes. Fully perforated A-2000 is also available for

even greater open area.

g 1 o

on Dimensions

Pipe Size  Slot Dimension/Hole Centers (in)

(i)

Size (in] (min)

1.375L x 0.031W

1.250Lx0.051W

0.375 Diomefer

0.375 Diometer

Perforafion Open
Area (in?/LF)




B long-term design strength properties, PVC pipe shall be

.

Specifications N

Constant Stiffness Thermoplastic Pipe

1.0 PIPE: Polyvinyl Chloride (PVC) storm sewer/drain pipe 3.0 JOINING SYSTEM: Joints shall be an integral bell-gasketed
and fittings shall be manufactured and tested in accordance  ioint. When the joint is assembled, it shall prevent misalignment
with ASTM F949. 3 —?f adjacent pipes and form either a soil tight joint (2 psi
Wdrosfuﬂc test per AASHTO Standard Specification for Highway
ridges) or a waterfight joint (10.8 psi fest per ASTM D3212
titled: “Standard Specification for Joints for Drain and Sewer
Plastic Pipes using Flexible Elastomeric Seals’) as required.

2.0 MATERIAL AND DESIGN: The structural design of
thermoplastic pipes shall be in accordance with AASHTO
LRFD titled: “Buried Siructures and Tunnel Liners.” To ensure

anufactured from 12454 cell class material per 4,0 HYDRAULICS CAPACITY: The PVC Pipe covered in this

1784. Pipe and ﬁfhngjs‘@ all have a minimum pipe de a Manning'’s “n” value of .009.

stiffness of 46 Ibs./in./in., when tested in'accordance with -
M D2412. - aacw

accordance with AASHTO Thermoplastic
. plocic 28

B
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Irrigation District Efficiencies and Potential Water Savings
in the Lower Rio Grande Valley of Texas

Guy Fipps and Craig Pope1
Abstract

Agriculture holds about 90 percent of all 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 of an analysis of the 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 of district infrastructure, measurement of canal seepage
losses, accounting systems, etc. Preliminary analysis indicate a potential water savings of 54,000 to
223,000 ac-ft/yr could result from improvements in the conveyance efficiency of 28 districts through
renovations such as canal lining and pipeline replacement. Implementing a combination of on-farm
practices of metering. gated pipe water delivery, and improved water management and/or technology
could result in a water savings of between 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 of the Rio
Grande River. About 98% of all 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 permits than firm
yield. Agriculture holds about 90% of the water rights and, depending on the year, accounts for about
80% of total withdrawals from the river. Thus, water to meet future demand will likely come from
agriculture. The purpose of this 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 50 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 of water rights and the largest
district 174,776 ac-ft. Generally, these districts classify their water distribution networks into two
categories: the "mains" and "laterals." The total miles of canals, pipeline and resacas comprising the
main irrigation water distribution networks are summarized in Tables 2 and 3. Table 2 lists the total
miles of the main canals by size (based on top width) and lining status. Table 3 provides the overall
summary the extent of the main distribution networks which include 641.9 miles of canals, 9.7 miles of
pipelines, and 44.6 miles of resacas.

Seepage and Conveyance Losses

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



Untitled Document Page 2 of 9

We conducted a review of the scientific literature on canal seepage losses and improvements in district
efficiencies from rehabilitation projects. We only found a few articles that reported seepage rates for
different lining materials and soil types. Seepage rates from these studies are summarized in Tables 4
and 5. Table 5 is 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 of all the losses in an irrigation
distribution system from the river (or diversion point) to the field. Conveyance efficiency is calculated
from the total amount of water diverted in order to supply a specific amount of water to a field (usually 6
inches). Conveyance efficiency is expressed as efficiency, the percent of water lost, or amount of water
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:

o conveyance efficiency of 75%,
o water duty of 25%, or
e water duty of 0.67 fi.

Table 1. The official and common names of 28 irrigation and water supply
districts in the Lower Rio Grande Valley and their authorized agricultural
water rights.
Authorized
; Common Water
Official Name — Right (ac-
ft)

Adams Gardens Irrigation District Adams 18.737
No. 19 Garden ?
|Bayview Irrigation District No. 11 [[Bayview || 17.978
Brownsville Irrigation and Drainage ;
District No. 5 Brownsville 34,876
Sameron County Irrigation District LaFeis 75.626

0.3
Cameron County Irrigation District Sants Maiia 10,182
No. 4
Cameron County [rrigation District Los Fresnos 52,142
No. 6
Cameron County Water Improvement||Rutherford- 10213
District No. 10 Harding ?
Cameron County Water Improvement|/Cameron 3.913
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District No. 16 l#16 l

Cameron County Water Improvement||Cameron 625
District No. 17 #17

Cameron County Water Improvement .

District No. 2 San Benito 151,941
IDelta Lake Irrigation District IDelta Lake || 174,776|
Donna Irrigation District Hidalgo

County No. 1 Donna 94,063
{Engleman Irrigation District Engleman 20,031
[Har]ingen Irrigation District No. | Harlingen 98.233
Hidalgo and Cameron Counties

Irrigation District No. 9 Mercedes L1
Hidalgo County Improvement

District No. 19 Sharyland 77T
g;cliallgo County Irrigation District Edinburg 85.615
Hidalgo County Irrigation District San Juan 147.675
No. 2

Hidalgo County Water Irrigation 3
District No. 3 McAllen #3 9,752
Hidalgo County Irrigation District PrEEED 14.234
No. 5 = *
Hidalgo County Irrigation District Mission £6 42545
No. 6 ’
Hidalgo County Irrigation District o

No. 16 Mission #16 30,749
Hidalgo County Irrigation District  |[Baptist 4.856
No. 13 Seminary *
Hidalgo County Water Control and  ||[Monte 5505
Irrigation District No. 18 Grande ’
Hidalgo County Municipal Utility 5
District No. 1 D 12
Santa Cruz Irrigation District No. 15 ||Santa Cruz 82,008
United Irrigation District of Hidalgo United 69.491
County i
Valley Acres Water District XE:_LCSY 22,500

|

TOTAL 1,468,314

distribution networks.

Table 2. Canal sizes and lining material for the main irrigation water
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Top Width ‘ Canal Type (or lining material, miles) |
(feet) lconcrete earth |
<10 41.6 1.0
[10 - 20 98.0 11.9
20-30 252 52.2
30 -40 3.8 35.1
40 - 50 I:1 60.1
50-75 1.4 30.9
75-100 0 11.1
> 100 0 9.7
Unknown Widths 99 134.5
Total Miles I 270.1 346.4)

Table 3. Miles of canals, pipelines and resacas for the main irrigation water
distribution networks as shown on the Regional GIS Map (Fig. 1).

canals pipelines resacas unknown total
(miles) (miles) (miles) (miles) (miles)
| 6419 || 9.7 | 446 | 0.1 | 6963 |

Conveyance loss includes a number of factors besides seepage and evaporation. Table 7 shows my
classification system for conveyance losses which is composed of Transportation, 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 of 75%. 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
use year is defined as diversion of 35% of the authorized water right and a high water use year as 8§0%.
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 of water diversions by
each district during the period 1989 - 1997.
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There is some question about the accuracy of the basic information used to estimate conveyance
efficiency, particularly:

1) the amount of water pumped or diverted into the system, and
2) the actual amount of water delivered to the field.

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

an estimate in most districts.

Table 4. Canal seepage rates reported in published
studies.
Lining/Soil Type (Sgi‘i‘ﬁ?%; ﬁlﬁ)
| plastic | 0.08 - 3.74
concrete 0.06 - 3.22
gunite 0.06 - 0.94
| compacted earth 0.07-0.6
clay 0.37-2.99
loam 4.49 -7.48
sand 9.34-19.45

Sources: Bureau of Reclamation (1963); Nofziger, D.L. 1979. The influence of canal 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.
sotype || Stemsel e i
clay 1.5
silty clay loam 2.24
clay loam 2.99
| silt loam earth I 4.49
loam 7.48
fine sandy loam 9.35
| sandy loam I 1122

Source: Texas Board of Water Engineers. 1946, Seepage Losses from Canals
in Texas, Austin. July 1.

‘Tab]e 6. Seepage rates measured by the DMS Team in 5 irrigation canals in
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the Lower Rio Grande Valley.
Test|| Canal V'Vr'c('ll:h Length|| Seepage Rate Total Loss in Canal
# || Type (lft) (ft) || (gal/ft"2 /day) (ac-ft/mile)
‘ per day || per year*
| 1 |lconcretef| 19 || 2557 4.28 0.81 243
2 [leath | 3 |f 3342 1.62 0.82 246
(clay)
earth
3 [Gandy |45 || 6336 169 [1.05 315
clay
loam)
4 |lconcrete] 12 [ 2583 2.12 [0.20 l 60|
[ 5 |[concrete]| 12.5 || 9525 || 2.49 0.25 | 75

*based on 300 days per year.

|Table 7. Classification of the sources of water loss in irrigation districts.

Transportation Accounting Operation

accuracy of field-level

B e B deliveries (estimates of  ||charging empty

unlined canals

canal riders/irrigators) pipelines and canals
e i sgecondary unauthorized use spills (end of canals)
territory unlined canals
laterals . : ; .
( ) metering at main partial use of water in
pumping plant dead-end lines

leakage from lined

canals . :
water rights accounting

T system
leakage from pipelines Y

evaporation (canals and
storage reservoirs)

ITable 8. Estimated conveyance efficiency as supplied by 19 districts.
eyanc .
District Cl;‘.)il'lﬁvci)ézcye District Eff(icuz; i
(%)
Adams Garden 85 HCMUD 90
Bayview 85 ‘HCWID#3 (McAllen) 90
Brownsville | 90 IHCWID#5 (Progresso) 92 |
| | | |
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|cCID#2 (San Benito) || 40 [HCCID#9 (Mercedes) | 75 |
|CCID#6 (Los Fresnos) 60 [HCID#16 (Mission) | 85
[Delta Lake 75 |HCWCID#18 | 95
[Donna [ 58 |lLaFeria IDCC#3 | 75 |
Harlingen ‘ 85 Santa Cruz ID#15 75
HCID#1 (Edinburg) | 80 Santa Maria IDCC#4 75
[HCID#2 (SanJuan) || 77 || |

On-farm Potential Water Savings

On-farm irrigation efficiency is defined as the ratio of the amount of water needed to grow the crop to
the amount of water delivered to a field. The amount of water 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 - 80%, or even
higher with good management and improved technology.

Table 9 provides the observed water savings reported in 4 districts (Bayview, Brownsville, Delta Lakes,
San Benito) from recent experiments with layflat tubbing replacement of siphon 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 of these observations do not exist.

These observations and supporting information show that significant water savings at the farm level are
possible in the Lower Rio Grande Valley. However, one major limiting factor is that in about half of the
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:

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

Table 10 gives the expected range of water 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 of the area with head
problems. Increased on-farm efficiency can only be achieved in these areas by improvements in the
distribution systems and/or adoption of pumped and pressurized irrigation systems such as drip and
sprinkler irrigation.

On-farm water saving potential were calculated for high and low water use years as discussed above.

The results are a potential on-farm water savings of 98,000 to 217,000 ac-ft/yr. However, an
intensive technical assistance and education program would be needed to achieve such savings.
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Table 9. Water savings observed or estimated
from metering and poly pipe experiments during
the 1990s in the Lower Rio Grande Valley.
district || water savings observed |
| Bayview ” 36%!1 |
Brownsville 33%1
Donna 20%:2
| La Feria | 10%2 |
Delta Lakes 33%1
San Benito 40%:1

Page 8 of 9

1 may include additional benefits from implementing improved on-farm water management practices or due to changes in

irrigation technology
2 metering only

Table 10. Factors used for calculation of on-farm water saving potential in
the IWRP Project.
technique expecte.d i factor used
savings
metering 0-15% 10 %
poly/gated pipe
replacement of field 5-20% 10 %
ditches/siphon tubes
high
management/improved 10-30% 20 %
irrigation technology

Table 11. Assumptions for applying water savings factors in Table 16 to the
Lower Rio Grande Valley.

technique assumptions for calculations

- adopted Valley-wide by 2010

- 20% of land area is assumed to be
metering

- factor applied to remaining 80%

metering

- adopted by 90% of Valley by 2010

- approximately 50% of Valley already
using gated/poly pipe

- factor applied to remaining 40% of
Valley not currently using poly/gated pipe
(09-05=04)

poly/gated pipe

- adopted on half of Valley by 2010
- approximately 20% of area currently
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under high management or using improved
high management/improved technologies
irrigation technology - factor applied to 30% of area (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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USDA Soil Survey for Cameron County
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dicates that the delinections are much larger and the compasition of the units is more vari-
able thon thot of most other mopping units in the county,

SYMBOL NAME
BA Borroda cloy
BE Benite clay
BU Benito-urbon lond complex
CA Camargo silt loam
cC Comargo silty cloy loam
CE Cameren silty clay /
CF Cameron silty clay,
soline
CH Chargo silty cloy
co . Coastal beoch
cu Coastal dunes
DE Delfina fine sandy loam
GA Galveston finé sand,
hummacky
GR Grulla elay
HA Harlingen clay
HC Harlingen clay,
saline
HE Harlingen-urban lond complex
HGA Hidolge fine sondy loom, 0 10 | percent slopes
HGB Hidalgo fine sandy loom, | 10 3 percent slopes
HO Hidalge sandy cloy leom
HU Hidalgo-urban land complex
--% LAA Laredo silty cloy loam, O to 1 percent slopes
 LAB Laredo silty clay loam, 1 to 3 percent slopes
LC Loredo silty cloy loam, .
saline
LD Leoredo-Olmito complex
LEA Laredo-Reynosa complex, 0 to | percent slopes
LEB Laredo-Reynoso complex, | to 3 percent slopes
LG Laredo-urbon lond complex
LK Lating sandy clay leem
LM Lomalta clay
LO Lomalta-urban lond complex
LR Leozano fine sandy loam
LY Lyferd sandy cloy loam
MA Maremoros silty clay
MC M os-Rio Grande p!
MEA Mercedes cloy, D 10 | percent slopes
MEB Mercedes clay
MGC Mercedes cloy, loomy substratum, | 10 5 percent slopes
MM Mercedes-urban lond complex )
MS Mustang fine sond
MU Mustang fine sond,
saline
oM Olmire silty clay
[e]] Olmite-urbon land complex
OR Orelio clay loam,

cloyey subsoll variont

PO Peint lsaobel clay loem
PU Paint Isabel-urban land complex
Ra * Rocombes sandy clay loam
: RDX * Racombes solls ond urben lond
RE Roymondville cloy loom
RG Roymondville cley loam,
saline
RM Reymeondville-urben lond complex
RO Rio clay loom
RR Rio Grande silt loam
RT Rio Grande silty cloy loom
RU Rio Grande-urbon land complex
RZ Rio Gronde-Zollo complex
SE Sejita silty clay loom
suU Sejito-urban lond complex
TC Tiocono clay
USX Ustifluvents, cloyey
WAL Willacy fine sandy leam, O to | percent slopes
WAB Willacy fine sondy loam, 1 1o 3 percent slopes
Wik Willamor soils

ZA Zollo loamy fine sond

in the soil name, a third letter, A, B, or C, indicates the class of slope. A third lettar X in-

DAMS

BOUNDARIES
National, state or |
County or parish
Minor civil division}
Reservation (natio il

state forest‘nr ptll
Land grant

Limit of soil surve

LAND DIVISION COFHi
(sections and land g

ROADS

]

Divided (median s
if scale permits)
Other roads
Trail
ROAD EMBLEMS &

Interstate

S i 5 S id s SO

Federal

State

County, farm or raf{}

RAILROAD
POWER TRANSMISSE ki
(normally not showi{i§

PIPE LINE
(normally not show

FENCE
(normaliy not showi
LEVEES
Without road
With road

With ‘railroad

Large (to scale)
Medium or small
PITS

Gravel pit

Mine or quarry




Appendix D

“Gulf Coast Jaguarundi Recovery Plan, First Revision,” U.S
Fish and Wildlife Service; December, 2013

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

USFWS List of Endangered Species in Texas



GULF COAST JAGUARUNDI RECOVERY PLAN
(Puma yagouaroundi cacomitli)
FIRST REVISION
Original version part of
Listed Cats of Texas and Arizona, 1990
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OCELOT RECOVERY PLAN

(Leopardus pardalis)

DRAFT FIRST REVISION

Original Approval: August 22, 1990
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Listed species believed to or known to occur in Texas

U.S. Fish & Wildlife Service

ECOS

ECOS / Species Reports / Species occurrence 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 in this report has been updated to use a different set
of information. Results are based on where the species is believed to or known
to occur. The FWS feels utilizing this data set 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 list.

This report shows listed species or populations believed to or known to occur in Texas
This list does not include experimental populations and similarity of appearance
listings.

This list includes species or populations under the sole jurisdiction of the National
Marine Fisheries Service.

Click on the highlighted scientific names below to view a Species Profile for each
listing.

Listed species -- 99 listings
Animals -- 69 listings

Status Species/Listing Name

E

E

E

E

Amphipod, diminutive (Gammarus hyalleloides)

Amphipod, Peck's cave (Stygobromus (=Stygonectes) pecki)

Amphipod, Pecos (Gammarus pecos)

Bat, Mexican long-nosed Entire (Leptonycteris nivalis)

http://ecos.fws.govltess_public/reports/species-listed-by-state-report?state=TX&status=listed
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Bear, Louisiana black Entire (Ursus americanus luteolus)

Beetle, American burying Entire (Nicrophorus ametricanus)

Beetle, Coffin Cave mold Entire (Bafrisodes texanus)

Beetle, Comal Springs dryopid (Stygoparmus comalensis)

Beetle, Comal Springs riffle (Heterelmis comalensis)

Beetle, Helotes mold (Batrisodes venyivi)

Beetle, Kretschmarr Cave mold Entire (Texamaurops reddelli)

Beetle, [no common name] (Rhadine exilis)

Beetle, [no common name] (Rhadine infernalis)

Beetle, Tooth Cave ground Entire (Rhadine persephone)

Crane, whooping except where EXPN (Grus americana)

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

Curlew, Eskimo Entire (Numenius borealis)

Darter, fountain Entire (Etheostoma fonticola)

falcon, northern aplomado Entire, except where listed as an experimental
population (Falco femoralis septentrionalis)

Flycatcher, southwestern willow Entire (Empidonax traillii extimus)

Gambusia, Big Bend Entire (Gambusia gaigei)

Gambusia, Clear Creek Entire (Gambusia heterochir)

Gambusia, Pecos Entire (Gambusia nobilis)

Harvestman, Bee Creek Cave Entire (Texella reddelli)

Harvestman, Bone Cave Entire (Texella reyesi)

Harvestman, Cokendolpher Cave (Texella cokendolpheri)

hitp:/fecos.fws.govitess_public/reports/species-listed-by-state-report?state=TX&status=listed 2/6
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Jaguarundi, Gulf Coast Wherever found (Herpailurus (=Felis) yagouaroundi
cacomitli)

Knot, red (Calidris canutus rufa)

Manatee, West Indian Entire (Trichechus manatus)

Meshweaver, Braken Bat Cave (Cicurina venii)

Meshweaver, Government Canyon Bat Cave (Cicurina vespera)

Meshweaver, Madla's Cave (Cicurina madla)

Meshweaver, Robber Baron Cave (Cicurina baronia)

Minnow, Devils River Entire (Dionda diaboli)

Ocelot wherever found (Leopardus (=Felis) pardalis)

Owl, Mexican spotted Entire (Strix occidentalis lucida)

Plover, piping except Great Lakes watershed (Charadrius melodus)

Prairie-chicken, Attwater's greater Entire (Tympanuchus cupido attwateri)

Prairie-chicken, lesser (Tympanuchus pallidicinctus)

Pseudoscorpion, Tooth Cave Entire (Tartarocreagris texana)

Pupfish, Comanche Springs Entire (Cyprinodon elegans)

Pupfish, Leon Springs Entire (Cyprinodon bovinus)

Salamander, Austin blind (Eurycea waterlooensis)

Salamander, Barton Springs Entire (Eurycea sosorum)

Salamander, Georgetown (Eurycea naufragia)

Salamander, Jollyville Plateau (Eurycea tonkawae)

Salamander, Salado (Eurvcea chisholmensis)

Salamander, San Marcos Entire (Eurycea nana)

Salamander, Texas blind Entire (Typhlomolge rathbuni)

http:/fecos.fws.govltess_public/reporis/species-listed-by-state-report?state=TX&status=listed 36
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Sea turtle, green Except where endangered (Chelonia mydas)

Sea turtle, hawksbill Entire (Erefmochelys imbricata)

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

Sea turtle, leatherback Entire (Dermochelys coriacea)

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

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

Shiner, sharpnose (Notropis oxyrhynchus)

Shiner, smalleye (Nofropis buccula)

Snail, Pecos assiminea (Assiminea pecos)

Spider, Government Canyon Bat Cave (Neoleptoneta microps)

Spider, Tooth Cave Entire (Neoleptoneta myopica)

Springsnail, Phantom (Pyrgulopsis texana)

Tern, least interior pop. (Sterna antillarum)

Toad, Houston Entire (Bufo houstonensis)

Tryonia, Diamond (Pseudotryonia adamantina)

Tryonia, Gonzales (Tryonia circumstriata (=stocktonensis))

Tryonia, Phantom (Tryonia cheatumi)

Vireo, black-capped Entire (Vireo atricapilla)

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

Woodpecker, red-cockaded Entire (Picoides borealis)

Plants -- 30 listings

Status Species/Listing Name

Ambrosia, south Texas (Ambrosia cheiranthifolia)

hitp:/fecos fns.g ovltess_public/reports/species-listed-by-state-report ?state=TX&status=listed
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E Ayenia, Texas (Ayenia limitaris)

E Bladderpod, white (Lesquerella pallida)

E Bladderpod, Zapata (Lesquerella thamnophila)

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

T Cactus, Chisos Mountain hedgehog (Echinocereus chisoensis var.

chisoensis)

T Cactus, Lloyd's Mariposa (Echinomastus mariposensis)

E Cactus, Nellie cory (Coryphantha minima)

E Cactus, Sneed pincushion (Coryphantha sneedii var. sneedii)
E Cactus, star (Astrophytum asterias)

E cactus, Tobusch fishhook (Sclerocactus brevihamatus ssp. tobuschii)
E Cat's-eye, Terlingua Creek (Cryptantha crassipes)

T Cory cactus, bunched (Coryphantha ramillosa)

E Dawn-flower, Texas prairie (Hymenoxys texana)

E Dogweed, ashy (Thymophylla tephroleuca)

E Gladecress, Texas golden (Leavenworthia texana)

E Ladies'-tresses, Navasota (Spiranthes parksii)

E Manioc, Walker's (Manihot walkerae)

F No common name (Geocarpon minimum)

T Oak, Hinckley (Quercus hinckleyi)

E Phlox, Texas trailing (Phlox nivalis ssp. texensis)

E Pitaya, Davis' green (Echinocereus viridiflorus var. davisii)

E Pondweed, Little Aguja (=Creek) (Potamogeton clystocarpus)

http:/fecos.fws.govtess_public/reports/species-listed-by-state-report?state=TX&status=lisled 5/6
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E Poppy-mallow, Texas (Callirhoe scabriuscula)

7 Rose-mallow, Neches River (Hibiscus dasycalyx)

E Rush-pea, slender (Hoffmannseggia tenella)

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

E Snowbells, Texas (Styrax texanus)

T Sunflower, Pecos (=puzzle, =paradox) (Helianthus paradoxus)
E Wild-rice, Texas (Zizania texana)

http://ecos.fws.govtess_public/reports/species-listed-by-state-report?state=TX&slatus=listed
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“Economic Impact Estimate of Irrigation Water shortage
on the Lower Rio Grande Valley Agriculture”, Texas
A&M University AgriLife Extension, June, 2013
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Economic Impact Estimate of Irrigation Water Shortages on the Lower Rio Grande
Valley Agriculture

Luis A. Ribera! and Dean McCorkle?
1Associate Professor and Extension Economist
ZExtension Program Specialist
Texas A&M AgriLife Extension Service

The value of agricultural production in the Lower Rio Grande Valley (LRGV) region, which
includes Cameron, Hidalgo, Starr and Willacy counties, was approximately $820 million in
2012 (Table 1). Total crop production accounted for about $666 million or 81.2 % of total
agricultural production led by feed crops, cotton, vegetables, miscellaneous crops, and
fruits and nuts. Livestock production and agricultural related production was $67.5 and
$87.7 million, respectively.

Table 1. Estimated Value of Agricultural Production for the LRGV, 2012
Cameron Hidalgo Starr Willacy Total LRGV
(Thousands of Dollars)

Feed Crops 52,639 66,410 5718 53,392 178,159
Cotton 60,034 37,317 1,890 27,669 126,910
Oil 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
Sugar Cane 12,186 24,402 0 5,231 41,819
Misc. Crops 50,000 64,503 0 0 114,503
Beef 1,860 20,353 32,874 6,675 61,762
Other Meat Animals 0 5,550 58 31 5,639
Livestock Products 0 70 0 0 70
Ag. Related 51,454 31,200 3,400 1,682 87,736
Total Crops 190,682 366,664 13,881 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 50,213 102,856 820,902

Source: Estimated Value of Agricultural Production and Related [tems, Texas AgriLife Extension Service, May 2013.

Irrigation water is very important to agricultural production in the LRGV region where
about half of its crop production acreage is irrigated. Irrigation water shortages in the
LRGV have occurred since the mid-1990s (Robinson, 2002). These shortages followed the
pointin 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 is 430,000 acre-feet
(TCEQ, 2013).
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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 lifespan of a citrus tree is over
30 years while sugarcane is typically five years. The methodology used in this study is an
ex post historical crop damage approach where the economic impacts are estimated by
measuring the change in farm gate or regional gross value of affected row crops and
specialty crops.

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 of water, irrigated row crops will produce
dryland yields, causing a reduction in row crop farm-gate values of $12.5, $4.5 and $14.1
million for cotton, corn and sorghum, respectively. The total farm-gate loss for row crops is
estimated at $31.2 million.

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

Yield® Yield Loss® Acreage’ 2013 Price’ Total
5-year average Farm Gate
Cotton
Irrigated 1,017 (Ibs) -488 (Ibs) 32,273 $0.80/Ib  $12,554,709
Dryland 528 (lbs) 76,572
Corn
Irrigated 99 (bu) -22 (bu) 31317 S$6.61/bu  $4,533,345
Dryland 77 (bu) 8,034
Sorghum
Irrigated 77 (bu) -29 (bu) 80,267 $6.00/bu 514,134,952
Dryland 48 (bu) 284,450
Total Row Crop Loss $31,223,006

¥ USDA-NASS Quick Stats for LRGV region, 2008-2012.
¥ USDA-FSA annual crop acreage report for LRGV region, 2008-2012.
¥ cME Group Cotton, Corn and Sorghum July 2013 Prices.
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Specialty Crops

To estimate the impact of the lack of irrigation 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 is needed for their production.
Estimated economic loss at the farm-level would be the 5-year average value of production,
$128.21 and $47.36 million for vegetable and sugarcane production, respectively (Table 3).
The total value of specialty crop production is $221.3 million.

Table 3. Specialty Crop Acreage and Value of Production Loss
Acreage’ Value of Production®
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

" USDA-FSA annual crop acreage report for LRGV region, 2008-2012.
¥ Estimated Value of Agricultural Production and Related Items, Texas AgriLife Extension Service, May 2013.

However, it is improbable that the acreage used in vegetable and sugarcane production
would remain out of crop production; instead they would be converted into dryland crop
production, which for the LRGV region would most likely be cotton, corn or sorghum. The
methodology used to redistribute this acreage includes the 5-year average crop mix in the
LRGV region and using the same crop mix ratio to convert the vegetable and sugarcane
acreage into row crops (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 of specialty crop production. Therefore, the total crop production loss due to the lack
of irrigation water in the LRGV region is estimated at $229.24 million, which includes row
crop losses of $31.22 million, plus the specialty crops losses of $221.39 million, less the
value of row crop production of the converted vegetable and sugarcane acreage, $23.39
million.
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Table 4. Value of Production of Vegetables and Sugarcane Acreage Turned Into Row Crop
Production

3

Crop Mix’ Acreage Mix Yield? Price Value
5-year average Dryland
Cotton 21% 14,879 528 $0.80 $6,284,925
Corn 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

" USDA-FSA annual crop acreage report for LRGV region, 2008-2012.
2/ USDA-NASS Quick Stats for LRGV region, 2008-2012.
* CME Group Cotton, Corn and Sorghum 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 million crop revenue loss associated with a loss of
irrigation water. These effects are measured via three indicators - employment, value
added, and economic output. Employment represents both full and part-time jobs, value
added is a measure 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 million
loss in economic output (Table 5). Likewise, the loss of irrigated crop production in the
LRGV region would generate a loss of $217.61 million in value added. In terms of
employment, the loss of irrigation would result in an estimated loss 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
Type Added
Direct Effect 3,041.6 $117,175,997 $229,235,999
Indirect Effect 1,292.2 $66,615,832 $109,530,397
Induced Effect 506.3 $33,820,341 $56,130,084
Total Effect 4,840.1 $217,612,170 $394,896,481
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Value added and economic output are two distinct indicators, and as such are not to be
added together.

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

References
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WATER ALLOCATION GUIDELINES
OF THE
CAMERON COUNTY IRRIGATION DISTRICT #2

April 22,2014

Section I: Declaration of Policy, Purpose and Intent

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

Section [I:  User Involvement

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

Section IIl: User Education

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

Section IV: Authorization

The General Manager is hereby authorized and directed to implement the applicable
provisions of this Plan upon determination by the Board that such implementation is
necessary to ensure the equitable and efficient allocation of limited water supplies during
times of shortage.

Section V:  Application

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

Section VI: Initiation of Water 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 District’s 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 of Water Allocation

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

Section VIII: Notice

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

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

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

(d) Acreage in an irrigation account that has not been irrigated for any reason within
the last two- (2) consecutive years will be considered inactive and will not be
allocated water. Any landowner whose land has not been itrigated within the last
two- (2) consecutive years may, upon application to the District expressing intent
to irrigate 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: Transfers of Allotments




(@) 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 land 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.

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

Section XII: Coordination With Regional Water Planning Group

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

Section XIII: Penalties

Any person who willfully opens, closes, changes or interferes with any headgate or uses
water in violation of section 11.083 of the Texas Code may be assessed an administrative
penalty up to $5,000.00 a day under section 11.0842 of the Texas Water Code.
Additionally, if the violator is also taking, diverting, or appropriating state water, the
violator may be assessed a civil penalty in court 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.
Section XII: Severability

It is hereby declared to be the intention of the Board of Directors of the 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 XIII: 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 of Plan

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




RESOLUTION 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 County
Irrigation District #2 and to its irrigation water customers is limited and subject to depletion
during periods of extended drought;

WHEREAS, the Board recognizes that natural limitations due to drought conditions and other
acts of God cannot guarantee an uninterrupted 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.

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

WHEREAS, as authorized under law, and in the best interests of the customers of the Cameron
County Irrigation District #2, the Board deems it expedient and necessary to establish certain
rules and policies for the orderly and efficient management of limited water supplies during
drought and other water supply emergencies;

NOW THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE
CAMERON COUNTY IRRIGATION DISTRICT #2:

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

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

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

DULY PASSED BY THE BOARD OF DIRECTORS OF THE CAMERON COUNTY
IRRIGATION DISTRICT #2, ON THIS THE 22 ND DAY OF April 2014.

L3 M;Wf/%f

~President, Board of Directors ’

Attested to:

Secretary, Board of Directors




CAMERON COUNTY IRRIGATION DISTRICT NO. TWO

1301 FM 510 P.O. BOX 687 SAN BENITO, TEXAS 78586
Phone (956) 399-2484  Fax (956) 399-4721

Sonia Lambert- General Manager

April 25,2014

Rio Grande Regional Water Planning Group, Region M
Glenn Jarvis, Chairman

301 W. Railroad St.

Weslaco, Texas 78596

Dear Mr. Jarvis,

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

If you 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 Iirigation District where water is used efficiently and
conservatively, Cameron County Irrigation District #2 sets forth the following water
conservation plan.

Cameron County I[rrigation 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 canals.

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

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

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



Conservation Goals:

1. Landowners and/or canal riders report all leaks to the District’s office.

2. Water is shut off at the gate immediately after acreage has been irrigated to avoid
spills.

3, No irrigation will begin until canal rider has been notified of intent to irrigate,
conservation measures have been taken, and amount of acreage to be irrigated is specified
for the control of quantity of water.

4. Land leveling is recommended for long term permanent reduction in irrigation water
use.

5. Poly pipes are being installed to use water more effectively and efficiently.

6. District has sold water rights to begin to rehabilitate the District by putting canals
underground into pipeline for conservation.

Monitoring and Record Management

Cameron County Irrigation District #2 uses a canal rider supervisor to check the structural
facilities for storage, conveyance and delivery of water. Canal riders monitor the water
being used to account for the water paid in the amount of $8.00 per acre. A copy of the
order placed for water is provided to the canal rider who will turn the order back in when
completed or with notification of cancellation of such order.

Penalties:

Any person who willfully opens, closes, changes or interferes with any headgate or used
water in violation of section 11.083 of the Texas Code may be assessed an administrative
penalty up to $5,000.00 a day under section 11.0842 of the Texas Water Code.
Additionally, if the violator is also taking, diverting, or appropriating state water, the
violator may be assessed a civil penalty in court 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.

Severability

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



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.
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East Rio Hondo Water Supply Corporation
206 Industrial Pkwy. * PLO. Box 621% Rio Hondo, Texas 78583 www.erhwsc.com*Phone (956) 748-3633 Fax 748-3179
“This institution is an equal opportunity provider and employer”

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

Subject:  Support of Proposed Piping of Lateral C
Dear Mrs. Lambert,

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

ERHWSC hereby supports your proposed efforts to pipe your existing earthen Lateral C
as a water conservation effort.

Sincerely,

J -7 A

Brian E. Macmanus, P.E.
General Manager




BOARD OF DIRECTORS

County Appointments

Jim Darling
Hidalgo County

**John Bruciak,
Secretary-Treasurer
Cameron County

Ricardo Gutierrez
Starr County

Luis Perez Garcia
Webb County

Jim Riggan
Willacy County

Karran Westerman
Zapata County

Gubernatorial Appointments

**Sonia Lambert, President
Irrigation District

Wayne Halbert
Irrigation District

Paul Heller
Irrigation District

Joe A. Pennington
Irrigation District

Bobby Sparks
Irrigation District

Sonny Hinojosa
Irrigation District

Troy Allen
Irrigation District

Lance Neuhaus
Irrigation District

Arturo Cabello
Irrigation District

**Brian Macmanus,
Vice-President
Water Supply Corporation

D.V. Guerra
Public

Roel "Roy” Rodriguez, P.E.
Municipal

** = Executive Committee

RGRWA

RI0O GRANDE REGIONAL WATER AUTHORITY

Tuesday May 8, 2018

Ms. Sonia Lambert

General Manager

Cameron County Irrigation District #2
San Benito, TX 78586

Dear Ms. Lambert:

The Rio Grande Regional Water Authority was created by the Texas
Legislature in 2003 as a conservation and reclamation district “to serve
a public use and benefit” by bringing together regional water interests to
accomplish projects and services within Willacy, Cameron, Hidalgo,
Starr, Zapata, and Webb counties. Our mission is to enhance the
capability of our primary water source — the Rio Grande - to serve our
region well into the future.

The proposed project on the Piping of 18,878 feet of Lateral C is a
prime example of the improvements we endorse. This project is the
basis for long-term water management and protection.

We happily support the efforts of the Cameron County Irrigation District
#2 and your application to the Bureau of Reclamation WaterSMART
Water and Energy Efficiency Grant Program. Please contact me if we
can be of assistance.

Sincerely,

me\. @anb/%

Jim Darling
President

FOR THE RIVER=FOR THE FUTURE

Administrative Agent: Rio Grande Valley Partnership
P.O. Box 1499 = Weslaco, TX 78599
Telephone: (956) 968-3141 = Fax: (956) 968-0210
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CAMERON COUNTY IRRIGATION DISTRICT NO.
TWO

26041 FM 510 P.O. BOX 687 SAN BENITO, TEXAS 78586
Phone (956) 399-2484  Fax (956) 399-4721

Sonia Lambert- General Manager

RESOLUTION

May 10,2018
2018-005

LATERAL C
from Landrum Road to Sam Houston

APPLICANT'S NAME: Cameron County Irrigation District No, 2

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

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

WHEREAS, Cameron County Irrigation District No. 2, San Benito, Texas, has identified a
project that 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 authorizes that:

1. The Board authorizes its General Manager, Sonia Lambert, to submit
an application for the WaterSMART Grant.
2. The Board or governing body has reviewed and supports the proposal submitted;

3. The applicant is capable of providing 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.

DATED: ’5’/ 4 / (&
Blll McMurray, Premdent

ATTEST:

William Goad, Secretary

Board of Directors
Bill McMurray-President Sam Simmons-Vice President
William Goad-Secretary Buck Rhyner-Member Bradv Taubert-Member
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[ FIRST COMMUNITY BANK

Othet Banks Mave Branches, We llave Roats, Page: 1

PERIODIC STATEMENT

CAMERON COUNTY IRRIGATION DIST 2 Date: Mar 31, 2018
REHAB-ACCOUNT Period: Mar 01, 2018 to
PO BOX 687 Mar 31, 2018
SAN BENITO, TX 78586-0007 (31 Days )

Please visit our web site at WWW.FCBWEB.NET
If you have any questions, please contact us at (956)399-3331.
For 24 hour banking Information, please call (888) 361-3661.

ACCOUNT #: DDA - 0000035378 Public Now-Analysis

Enclosures: 0

Beginning Balance

as of 03/01/18 4,236.46
Deposits & Other Credits 2.86
Charges & Fees 0.00
Checks & Other Debits 0.00
Average Balance 4,236.46

Ending Balance

as of 03/31/18 4,239,32

Transaction Information

Date Check# Description Debit Credit
Amount Amount
03/31 Interest Credit 2.86

Daily Balance Information

Date Balance | Date Balance | Date Balance
03/31 4,239.32 | |



FIRST COMMUNITY BANK

Other Banks Have Branches, We Have Rools.

CAMERON COUNTY IRRIGATION DIST 2

CANAL REHAB ACCOUNT
PO BOX 687

SAN BENITO,

TX 78586-0007

Page: 1

PERIODIC STATEMENT

Date: Mar 31, 2018
Period: Mar 01, 2018 to

Mar 31, 2018

(31 Days )

Please visit our web site at WWW.FCBWEB.NET
If you have any questions, please contact us at (956)399-3331.
For 24 hour banking Information, please call (888) 361-3661.

ACCOUNT #: DDA - 0000036641

Beginning Balance
as of 03/01/18

Deposits & Other Credits

Charges & Fees
Checks & Other Debits
Average Balance
Ending Balance
as of 03/31/18

Transaction Information

Date

03/31

Daily Balance Information

Date
03/31

Check# Description

Interest Credit

Balance
119,151.88

Date

Public Now-Analysis

Balance

Enclosures:

Debit
Amount

Date

0

119,071.55
80.33

0.00

0.00
119,071.55

119,151,88

Credit
Amount
80.33

Balance



FIRST COMMUNITY BANK
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PERIODIC STATEMENT

CAMERON COUNTY IRRIG DIST.2 WATER 2025 Date: Mar 31, 2018
METERING PROJ AUTOMTC GATES 2ND Period: Mar 01, 2018 to
PO BOX 687 Mar 31, 2018
SAN BENITO, TX 78586-0007 (31 Days )

Please visit our web site at WWW.FCBWEB.NET
If you have any questions, please contact us at (956)399-3331.
For 24 hour banking Information, please call (888) 361-3661.

ACCOUNT #: DDA - 0000037222 Public Now=-Analysis

Enclosures: 10

Beginning Balance

as of 03/01/18 129,664.94
Deposits & Other Credits 61.44
Charges & Fees 0.00
Checks & Other Debits 63,125.34
Average Balance 92,373.21

Ending Balance

as of 03/31/18 66,601.04

Transaction Information

Date Check# Description Debit Credit
Amount Amount
03/12 Tfr to XXXXXX6158 IN KIND TRF
PROJECT CA Cameron County
Irrig 39,472.14
03/31 Interest Credit 61.44

Check Information

Date Check# Amount | Date Checkt Amount
03/14 1190 2,549.91 | 03/13 1195 311.15
03/14 1191 194.00 | 03/13 1196 172.49
03/14 1192 12,965,22 | 03/14 1197 753.00
03/15 1193 1,334.43 | 03/26 1198 4,188.00
03/14 1194 610.00 | 03/28 1199 575.00



FIRST COMMUNITY BANK

Other Banks Have Branches, We Have Roots.

Account #:

Daily Balance Information

Date

03/12
03/13
03/14

DDA-0000037222

Balance
90,192.80
89,709.16
72,637.03

|
|
I
]

Date

03/15
03/26
03/28

Balance
71,302.60
67,114,60
66,539.60

Page: 2

PERIODIC STATEMENT
CAMERON COUNTY
IRRIGATION DIST 2

Mar 31, 2018

Date Balance
03/31 66,601.04
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