RI0O GRANDE REGIONAL WATER AUTHORITY

LOWER RIO GRANDE VALLEY

. Rio Grande

Identifies the regional drinking water needs
through 2070.

Quantifies the availability of surface water,
brackish water, direct reuse, and desalinated
sea water.

Develops cost-effective engineered solutions
to treat and distribute a high-quality water
Valley wide.
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COST IMPACT (SCENARIO 2)

2020 S497M $15.3M $572 $0.75 5139
2030 S450M $26.8M $792 $2.44 $1.76
2040 $421M $38.2M S860 $2.60 52.08
2050 $798M $66.1M 5757 $2.54 $1.96
2060 S581M $83.1M $742 $1.95 $2.03
2070 SS87M $109.8M $698 $2.38 S1.88
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September 12, 2016

Addendum 1

to

Regional Facility Plan Lower Rio Grande Valley

Final Report Dated July 1, 2016

The following changes shall be made to the report:

1. Page 1-4 of the introduction, change ‘Border Environment and Climate Commission’ to
‘Border Environment Cooperation Commission’

2. OnPage 1-12, of the Introduction, add the following paragraph to the end of Section 1.6:

‘As.part of long term planning efforts in the Lower Rio Grande Valley {(LRGV) the Rio
Grande Regional Water Authority (RGRWA) has worked with and supported the
improvement of agricultural efficiencies and cooperation between municipalities and
irrigation districts in developing major projects. This project addresses the interface
and impacts of the irrigation systems and the municipal systems as follows:

Agricultural efficiency strategies are included in the Region M Plan and were
incorporated in Chapter 3 Gap Analysis-for the municipal water user (see
appendix for detail). These were specific improvements that were coordinated
between the municipal users and agricultural interests, or irrigation districts
and were recognized in our plan.

This project was originally envisioned with a much more integrated relationship
hetween the irrigation systems inefficiencies and the volumes of water delivered
to the municipalities and resultant saved water. However: since DMI water
rights have priority over agricultural water any improvements in efficiencies
will not have a significant effect/increase on municipal water

supplies. Agricultural water rights converted for domestic use by irrigation
districts due to development are discussed in detail.

Originally it was thought that surface water would be delivered through an
existing irrigation system and improving that system {or systems) would result
in improved efficiencies {more water for municipal entities) in the delivery. But
the regional surface water strategies developed in this plan only include piping
Rio Grande water directly from the river to avoid the any of the water losses that
are common in agricultural systems. This new intake in the Rio Grande has
essentially zero losses, a huge improvement over the 40%to 60% losses
commion in irrigation canals.

3. On page 13 of the Appendix A, to Chapter 13, ‘Financial Initiative Plan” Replace the text
describing the Border Environmental Infrastructure fund (BEIF) with the following text:

BLALK & VEATCH
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2.3.1 Border Environment Infrastructure Fund (BEIF) '
The U.S.-Mexico Border Water Infrastructure Program, funded by Congress

through EPA, has awarded grants to water and wastewater systems in the

border region through the Project Development Assistance Program (PDAP)

for project development and design. The Border Environment Infrastructure

Fund (BEIF) provides funding for construction, programs administered by
NADB with BECC approval.

Applications are for a maximum of $30M and project sponsors are
encouraged to complete final design for analysis of eligibility. The analysis
shall include a comprehensive financial review of the project and eligible
project costs. The agency will work with RGRWA to determine a maximum
debt capacity and work from that point to a final determination of grant
eligibility. The BEIF program shall not exceed $8M on any one project in
grant funding. The témainder of the eligible project will be funded by a loan.
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Executive Summary

As part of long term planning efforts in the Lower Rio Grande Valley (LRGV) the Rio Grande
Regional Water Authority (RGRWA) has identified regional water infrastructure as a potential
solution to meet the growing water demands. The LRGV lies along the southernmost tip of South
Texas along the northern bank of the Rio Grande. The valley is a floodplain, with rich soil and
temperate climate. Agriculture is one of the area’s primary industries, but industrial and residential
development is rising whereas agriculture is declining.

The region has experienced sustained growth over the last several decades. It is projected to double
in size over the next 50 years, and Hidalgo, Cameron, and Willacy Counties are estimated to grow by
about 1,600,000 people during that time. While current supplies of surface water, desalinated
brackish ground water, and reuse water meet current needs, current supplies are not sufficient to
meet the staggering demands going forward.

In 2013, the Rio Grande Regional Water Authority (RGRWA) recognized the need for a more
regional solution to the valley’s collective needs. At that time, water planning depended on all 32
water utilities in the region to develop water projects for themselves. The RGRWA obtained a grant
from the Texas Water Development Board (TWDB) to help determine the requirements for a
regional water system for the LRGV. The area of focus for the project is shown in Figure 1 and
includes Hidalgo, Willacy and Cameron counties. The grant covers approximately half of the project
costs, Border Environmental Cooperation Commission (BECC) also provided a significant amount of
funding, and RGRWA, local water utilities, and local businesses contributed the remainder of the
project costs.

The Regional Facility Plan evaluates
regional water demands and supplies
and provides cost-effective engineered
solutions to meet the rising needs of the
population in the valley. This plan
provides a thorough examination of
future water demands and supplies from
aregion-wide perspective.

The original perspective of water users
in the LRGV was that water demands
could be met from the Rio Grande and
that brackish groundwater would be

able to supplement the water supply to
Figurel The Lower Rio Grande Valley Location Map meet any shortfalls. After determining

and Study Area the potential source limitations it was
determined that all potential water resources will be needed to meet the additional future 2070
demands, which are estimated to exceed 244,000 acre feet of drinking water per year. The
additional water resources include additional surface water treatment of converted agricultural
water rights, brackish groundwater desalination, direct potable reuse of treated wastewater
effluent, and seawater desalination. Also, included within the study is an evaluation of aquifer
storage and recovery utilizing excess surface water that could be captured from the Rio Grande. An
overview map of the project and its components is included at the end of this summary.
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. PROJECT APPROACH

The goal of the project is to identify an affordable regional water supply for the valley by
maximizing each water resource, using the most affordable water resource first, and minimizing the
cost to distribute the water to each regional customer. The project adopted a three-step approach.

Step One - Identify the quantity and location of water demands. Starting with previous work
completed under the TWDB 2015 Region M Water Plan, the project team identified the needs for
each water utility in the region.

Step Two - Identify how much water is available from each water resource in a drought year
and where is it located. This entailed investigations into water rights and historical river flows,
groundwater modeling, and wastewater flow analysis.

Step Three - Develop projects and evaluate costs. Engineered regional solutions were developed
Determine the treatment and costs required for each water source and the required distribution
costs to deliver that water to the end users.

WATER DEMANDS

Water demands were estimated by the TWDB for the Region M water analysis completed in parallel
with this study. These estimates include reductions in water demands from passive conservation
efforts. Passive conservation measures are implemented through plumbing changes and do not
hinge on modified consumption habits, whereas advanced conservation programs require active
marketing and end-user choice. The projected water demands in the three county study area are
shown on the Figure 2. As indicated, most of the growth over the next 50 years is expected in

. Hidalgo County and the areas around McAllen, Texas.

The project team assumed that individual utility plans for expansions of existing water treatment
plants would remain in place; however, new regional facilities would replace new plant
construction proposed by individual utilities. The resultant total need for the study area to be met
from the regional system is approximately 244,000 acre-feet over the 50-year planning horizon.
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. Figure2 LRGV Municipal Water Demands from 2020 to 2070
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WATER RESOURCES

The water resource options available to the LRGV include surface water, brackish groundwater,
reuse water, and sea water. Aquifer storage and recovery was also investigated to capture
additional flows from the Rio Grande for later use. Steps 2 and 3 are combined in this section, which
describes options and recommended treatment associated with development of each resource as a
regional facility.

Surface Water. Until the year 2000, the LRGV relied almost entirely on the Rio Grande to provide
water for agriculture, industry and for potable water use. The drainage basin of the Rio Grande
extends more than 1800 miles, from the lower tip of Texas into southern Colorado as shown in
Figure 3. This basin covers about 20% of Texas and 60% of New Mexico. Approximately a third of
the basin is located in Mexico.

The Falcon and Amistad Reservoirs have effectively helped capture and store flow, and manage
downstream water rights. The United States and Mexico share Rio Grande River water rights, with
required annual average releases from these and other reservoirs in both countries. Currently there
are 1,600,000 acre-feet of total water rights allocated for the LRGV but a drought-year firm yield of
only 1,060,616 acre-feet. Of the total rights, approximately 301,900 acre-feet are domestic,
municipal and industrial (DMI) water rights, which are firm and fulfilled before irrigation rights.

® Denver 3
COLORARO | Rio Grande Watershed

LEGEND

NEW MEXICO

Elephant Butts
Rasarvoir

TAMAULIPAS

Figure 3 Rio Grande Drainage Basin Map
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Although all Rio Grande water rights are fully allocated, they can be purchased on the open market
when available from owners or when certain classes of irrigated land are developed for residential
use. This is a complex issue with no central clearing house to document information. The project
team developed an estimate of available water rights that showed potential availability of
approximately 57,000 acre-feet for drinking water from the urbanization of agricultural lands. The
converted water rights will become available incrementally over the planning horizon. Figure 4
indicates that even with

consideration of BRI 1
sedimentation, climate change, 1,000,000, 1— e e
and an increase in available T
DMI water rights from 800,000 .
agricultural conversions, the -.3
river can be a reliable source of @ 600,000 —
water even in a drought year. E,
S 400,000 |
The water quality of the Rio
Grande River has declined over L pa—
the last 50 years. The water can i EIR—

be very high in sediment, algae 2020 2030 2040 2050 2060 2070
and total dissolved solids. Most

utilities in the valley use

conventional treatment in —Projected Municipal Surface Water

conjunction with chloramine ——Municipal Demands
disinfection and residual to —— Almistad-Falcon Reservoir Firm Yield
control total trihalomethanes ——Climate Impacted Firm Yield

(TTHMSs) in the finished water.
The treatment process
recommended in the regional
plan includes conventional treatment, using enhanced coagulation/sedimentation, ozonation for
primary disinfection, deep-bed filters, and chloramines for the disinfection residual. This advanced
treatment ensures the highest quality water and the lowest disinfection byproduct potential for the
regional water system.

Figure 4 Rio Grande Firm Yield and Municipal Water Rights and
Demands

Brackish Groundwater. Groundwater in the LRGV is primarily brackish (1,000 mg/L or greater).
As early as the year 2000, municipal water users tapped the brackish groundwater for treatment
with reverse osmosis (RO) to provide supplemental supplies. Brackish groundwater is affordable
because the groundwater and the wells to extract it are relatively shallow (about 500 feet), salinity
is relatively low (1,000 to 3,000 TDS), and brine disposal can be discharged to surface drainage,
which flows to the Gulf of Mexico. As the cost of surface water rights and treatment increases, the
comparative attractiveness of brackish groundwater increases.

From a regional perspective, it was necessary to consider groundwater production at a much larger
scale. The aquifers in the area were examined and modeled to determine the limits of this water
resource. The total Modeled Available Groundwater for study area is approximately 90,000 acre-
feet per year. The maximum groundwater pumping over the last decade is approximately 40,000
acre-feet, leaving an annual yield of about 50,000 acre-feet available for a regional system.
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The Brackish Resources Aquifer Characterization System (BRACS) completed by the TWBD helped
the project team identify areas with low salinity and thick productive strata that would be ideal for
a large well field. The locations of the selected wellfields and associated strata thickness are shown
on Figure 5. The existing groundwater model was enhanced for these areas and used to evaluate
the impacts on groundwater levels, The maximum drawdown simulated by the model equaled 200
feet over the 50 year period at the larger Eastern Wellfield. The estimated drawdowns met the des
ired future condition of the aquifer as defined by the state Groundwater Availability Modeling.

B e i [ Eastern Well Field |
——
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[] Counties Slightly saline thickness (ft) [ 500 - 600
[ salinity zone [Jjo-100 B 00 - 800
EE2 Uiban area [ 100 - 250 I 300 - 1.000
Assumed well locati g 250 - »1
=i s locaor Sl 4 .- 7,000 LOWER RIO GRANDE REGIONAL FAGILITY PLAN

I 400 - 500 Water Quality Zones and Thickness of

Source: Meyeret al, 2014

| Slightly Saline Groundwater

Figure5 Proposed Brackish Wellfield Location and Productive Strata

Groundwater treatment requirements established in this project were based on available water
quality from similar facilities in the LRGV and include pretreatment with cartridge filtration, the
addition of antiscalant, RO membrane filtration, corrosion stabilization, bypass blending filtration,
chloramines for disinfectant residual, and brine drainage to surface discharge. Additional treatment
for the bypass stream may be required depending on additional water testing necessary prior to
finalizing the design

Reuse. Eight utilities in the valley either currently include or plan to include direct reuse in their
water management portfolios for irrigation or power plant cooling water. Irrigators in the valley
generally don’t use reuse water because of high TDS levels, and there is very little manufacturing in
the area to benefit from reuse water. The opportunity for direct reuse to be used as a water
resource to offset potable water consumption is limited.

Use of highly treated wastewater to augment potable water supplies is practiced in Texas under
dire situations. In the LRGV, it has been observed by many that the wastewater being discharged to
the drainage canals is cleaner in appearance than the raw water coming in from the Rio Grande. A
cultural openness and a generally acknowledged need for water makes direct potable reuse (DPR) a
viable water resource option.

BLACK & VEATCH






Rio Grande Regional Water Authority | EXECUTIVE SUMMARY

The project team first investigated the potential for DPR at the utility level. Wastewater treatment
plants were coupled with surface water treatment plants that had excess capacity to reduce the
initial cost of infrastructure. The determination of water yield depended on minimum annual and
daily flows, a safety factor, surface water treatment capacity availability, and the potential for loss
of productivity in an RO system. The estimated 7.4 mgd of average daily yield using five different
water utilities’ facilities was deemed ineffective for implementation of DPR on a regional level.

A regional DPR scenario was developed to maximize the regional impact. Components include a
collector header to aggregate wastewater flow from as many as 15 wastewater utilities for
transport to a central advanced treatment water purification facility; co-location of the advanced
plant with the regional surface water plant, assuming a maximum of a 1:1 mixing ratio with raw Rio
Grande water; and construction of raw water ponds at the surface water plant to provide mixing
and an operational buffer for the returning treated effluent flow.

Figure 6 shows the final regional DPR treatment configuration. The flow from the WWTPs is
processed through microfiltration, RO, and UV disinfection prior to blending with raw water from
the Rio Grande. The very clean water from the advanced purification plant dilutes the raw water
and reduces TDS and the TTHM formation potential.
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Figure 6 Direct Potable Reuse Process Schematic

Seawater Desalination. The LRGV ends where the Rio Grande discharges into the Gulf of Mexico.
Turning to seawater desalination as an unlimited source of water seems natural for water-stressed
regions. The Brownsville Public Utilities Board and the Laguna Madre Water District have
conducted five engineering investigations into this alternative since 1997. Although large full-scale
seawater desalination plants for potable water are common throughout the world, there are only
two in the U.S. - and none in Texas.

Analysis indicates that all water resources in the valley will need to be developed to their fullest
extent to meet future needs, but there will still be a shortage in the outlying years, 2050 to 2070.
Treatment of seawater to potable standards is the only remaining option. Ultimately 100 mgd of
water from sea water desalination is required to meet needs in 2070.
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Two primary intake and plant locations have been studied, one on South Padre Island with an
intake from the Gulf of Mexico, and another at the Port of Brownsville, with an intake located on the
navigation channel to the port. The Port location was selected as the initial location for the first 10
mgd facility because:

¥ the site is inland (compared to the Gulf location) and requires 20 miles less pipeline to
interconnect to the regional distribution pipeline;

© low-cost power is readily available;

¥ the proposed plant is an expansion of a planned demonstration plant; and

¥ location provides for water flow into the eastern portion of the regional distribution pipeline.

Unfortunately, the ship channel is shallow and subject to turbidity spikes from passing ships. It also
experiences excursions of algae blooms during certain times of the year. To account for these
quality issues, a preliminary flocculation and sedimentation basin is planned ahead of the MF/UF
and RO train.

An 80 mgd sea water plant is proposed to be ultimately constructed on South Padre Island. The
lines to connect the plant back to the LRGV are anticipated to be supported by a planned causeway
that will connect the plant to the mainland. Figure 7 shows the treatment process planned for both
plants. Additional pretreatment is required for the plant located on the ship channel.
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Figure 7 Seawater Desalination Process Schematic

Aquifer Storage and Recovery. Aquifer storage and recovery (ASR) systems have been in
operations in the United States for more than 50 years. They can be valuable components of a water
resources management portfolio where source supplies vary seasonally or over a period of several
years and there is a suitable geological formation to store and recover excess water.

The effects and characteristics of aquifer storage were modeled as part of the groundwater
investigation. Thick strata of productive sands and gravels and low-salinity water in existing
groundwater are desirable for both an ASR and a productive groundwater zone. Ideally a
productive zone also is isolated above and below with permeable layers of clay. An ASR well field
should be reasonably close to the source of the water to be stored as well as the point of
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introduction into the drinking water system. An area near the surface water treatment plant
recommended in this plan provided promising aquifer conditions, but a confined aquifer was not
available at a reasonable depth in the area.

A model was developed to estimate the recharge rate based on 30 mgd into 50 wells over a 5-year
period. Results indicated that the water can be injected and a majority of the water can be
recovered and used within a typical drought cycle of 7 to 10 years. Preliminary groundwater
simulations show that approximately 20% of the injected water could be lost to surface drainage
However, groundwater movement in the area should not significantly reduce the amount of water
recovered.

The storage aspect of the ASR looks promising, but a source of water is needed to complete the
picture. It was initially assumed that there would be excess water available from the Rio Grande.
River flows and allocations from the reservoirs are very closely managed, but historically there
have been periods of time when excess water can be pumped from the river and stored.

Analysis of the most recent drought indicates that an average of about 33,000 acre-feet per year can
be diverted and stored over a 5 to 7 year period. In order to divert this water, a new permit would
need to be acquired from the Rio Grande Water Masters Office with the required justification. A
recovery rate of about 30 mgd from the well field seems reasonable to meet peak demands during
dry periods. As with any ASR facility, the first steps in developing the ASR system are to drill
monitoring and demonstration wells to prove up the findings of the desk top analysis.

Conservation. Reducing water demand can be more effective than increasing supplies at creating
water security. Water demand projections developed by the TWDB for each of the state’s 16
regional water plans and used for this plan already incorporate passive conservation, but advanced
water conservation is treated as a water management strategy for regional planning and for this
project. Advanced conservation plans promoted by TWDB have been effective, but they require
customers to change behavior and habits, which can be a challenge for any utility. A combination
of reduced water usage (conservation) and improved efficiency of distribution (reduced losses) is
recommended for water system in the region. While there are opportunities for some savings in
these areas it is not enough to counteract the incredible growth anticipated for the area.

Analysis of water system loss and efficiency data indicates:

¥ The average water use in the Valley is 148 gallons per capita per day, versus 143 for the State of
Texas.

% The Region M Infrastructure Leakage Index (ILI) is about 4.8, the highest in the state and well
above the national average of 2.7. (The study area is a subset of this region.)

I There is not sufficient information to evaluate real losses per connection, or real losses per mile
of line.

Development of staff to implement water audits for the valley is recommended to help water
utilities better understand water use and losses. It would also be beneficial for the managing agency
of the regional water to provide leadership for a valley-wide conservation program. Itis advised
that a concerted effort be made to improve conservation and efficiency and that the impacts be
revisited at least on 10 year project cycles to insure that facilities are not overbuilt, but right sized
for the demand.
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CONCLUSIONS AND RECOMMENDATIONS

With the facilities identified to meet regional demands, the next challenge is to develop an
implementation plan for the regional water system. Table 1 shows facility capacities for each water
resource and pipeline lengths required to distribute the flow.

TABLE 1. WATER RESOURCE PROJECT SCHEDULE AND CAPACITY

P T i
I e —
9

MGD 18

Cameron Brackish Groundwater
Desalination (BGD) Plant
Hidalgo Brackish Groundwater

10
Desalination (BGD) Plant L
Brownsville Navigation Channel (BNC)
SWRO Plant Men il H
Gulf Coast SWRO Plant MGD 20 20 40
Regional Surface Water Treatment Plant

20 4
(SWTP) MGD 0 50 30 20
Direct Potable Reuse (DPR) and Collection =~ MGD 21 21 10 10
Aquifer Storage & Recovery (ASR) MGD 30
Pipeline Conveyance (24" to 84") Miles 114 23 0 18 45 27

Costs. While many stakeholders favor the idea of regionalization, support would dwindle given a
significant cost increase above current water alternatives. The project team estimated capital and
operations and maintenance (0&M) costs for development of all water resources and distribution
plans. Cost estimates include construction cost, land acquisition, water rights, legal costs, and
engineering costs with a contingency appropriate for the level of detail for future work

The project team investigated grants and low-cost funding options. Several attractive state and
federal funding programs with grant components and deferred payments were identified that will
increase the attractiveness of the financial requirements. Cost components consist of a monthly cost
per customer (metered) for all participating utilities and a cost per 1,000 gallons of drinking water
delivered to wholesale customers. The monthly per customer charge for the regional
administration costs and water distribution system is about $2.50 per month. The cost for
delivered water through the system is about $1.70 per 1,000 gallons. Discussion with local utilities
indicates these are reasonable and attractive cost estimates. Anticipated water rates are below
many of the current water wholesale water rates in the region. The current costs do not include the
required upgrades needed within the individual systems to incorporate the water. Table 2 provides
the various costs and impacts per decade.
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TABLE 2. COST IMPACT

TOTAL YEARLY $/ACRE | MONTHLY $/1000
capITALcOsT | oamcost | Foor | connection ree | GatLons
“ S497M $15.3M S$572 S0.75 $1.39
m $450M $26.8M $792 $2.44 $1.76
m $421M $38.2M $860 $2.60 $2.08
“ $798M $66.1M §757 $2.54 $1.96
W S581M $83.1M S742 $1.95 52.03
$587M $109.8M $608 $2.38 $1.88

Organizational Structure. For local utilities to contract for water and for loaning agencies to make
loan commitments, there needs to be an organization with legal authority and the trust of the local
water agencies. The primary sponsor of the Regional Facility Plan, RGRWA, was created specifically

“to serve a public use and benefit by bringing together regional water interests to accomplish
While other options such as privatization, creation of a new entity, or
development of regional projects under a city water utility could work, RGRWA leadership can
increase water services and decrease water costs and wastes through implementing the regional
system. Legislation approved in 2015 created the Infrastructure Improvement Council within the
RGRWA to focus on development of the regional water effort. The RGRWA has the authorization to
fill multiple roles in the LRGV such as owning and operating water facilities and providing all

projects and services.....
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. utility so that the construction of the assets can proceed. Unlike a traditional water utility,
successful execution of the regional plan depends on the cooperation of multiple utilities to make it
happen. The estimated timeline allows 3 years to develop the organizational structure, wholesale
water contracts, and engineering service contracts. The first-phase water projects require piloting,
so design and construction are expected to require another 5 to 6 years before water is flowing to
the first customer. Figures 9 and 10 show the schedule through the first phase and the general
timeline for all projects.

2017 2018 2019 2020 2021 2022 2023 2024 2025
TASK o = sas oy m ;

Typical Phase 1 Project 105 mo.

‘———-—————J
[orgmiion s | it | |11 [ [ [T TT[]]]
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‘ater

Develop Core Staff m
Acquire Water Rights S8
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Conservation Services

Engineering Selection
Preliminary Desig

. Pilot Studies

Initial Investigation
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Geotechnical Investigations

Preliminary Engineering
Report

ROW and Land Acquisition

30% and 90% Design

Final Design !‘ 6 mo.

Permitsand Regulatory =
Approvals ¢
Long Lead Dlseretlonary
Permits
Construction Permits Q 6mo. |
Bid & Award . & 3 mo. l
Advertise for Construction o~ 2mo. |
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Proceed, Sign Contract ~ Loy

conrionpre — | 1 LTI T T ] e

Figure 9 Implementation Schedule
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TASK 2016 2020 2030 2040
Organizational Setup and
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Regional Facility Plan Overview
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Rio Grande Regional Water Authority

1.0 Introduction
1.1 PURPOSE

Due to the recent drought conditions, regional concerns over local water resources have grown in
the Lower Rio Grande Valley (LRGV) that encompasses Cameron, Hidalgo and Willacy County. The
Rio Grande Regional Water Authority (RGRWA), with a grant from the Texas Water Development
Board (TWDB) and the Border Environment Cooperation Commission (BECC), is to develop a water
facility plan that identifies potential water sources that could be developed as a regional solution
for the growing water reliability concerns in the LRGV. The purposes of these planning efforts are to
identify and evaluate the potential water sources and develop design criteria, an implementation
schedule, an organization plan and financial details for the selected alternatives. This plan takes full
advantage of previous studies performed on water resources, water management strategies,
populations and demands in its development and evaluation of alternatives.

1.2 LOCATION

1.2.1 Rio Grande Regional Water Authority

The RGRWA was created by the 78t Legislature to supplement the services, regulatory powers and
authority of irrigation districts, water development supply corporations, counties, municipalities,
and other political subdivisions within its border. The RGRWA covers six counties in the Middle and
Lower Rio Grande Valley: Willacy, Cameron, Hidalgo, Starr, Zapata and Webb (Figure 1-1). The
RGRWA shares an approximate boundary with the Region M Water Planning Group. The focused
study area includes a large portion of the Rio Grande Regional Water Authority jurisdiction
commonly referred to as the Lower Rio Grande Valley. Specifically, the area includes the three
southern most counties in the state, Cameron, Hidalgo, and Willacy.

1.2.2 Watershed

The Rio Grande is the major source of water supply in LRGV region. The Rio Grande Basin extends
from southern Colorado through New Mexico and Texas as shown on Figure 1-2. Between El Paso,
Texas, and the Gulf of Mexico, the Rio Grande forms the International Boundary between the United
States and Mexico. The Lower Rio Grande basin which lies within the Rio Grande Basin extends
from Fort Quitman, Texas along the U.S./Mexico border, to the Gulf of Mexico. Located in the region
are Amistad and Falcon Reservoirs which are operated as a system for flood control and water
supply purposes by the International Boundary and Water Commission (IBWC). Water rights from
the reservoir system are allocated from the Texas Commission on Environmental Quality (TCEQ)
Watermaster's Office. Diversions have significantly depleted river-flows as the river reaches Fort
Quitman, Texas, just downstream from El Paso. In Mexico, the Rio Conchos, Rio Salado, and Rio San
Juan are the largest tributaries of the Lower Rio Grande Basin.

BLACK & VEATCH |Int 1 1-1
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Regional Water Planning Area
Region M and Lower Rio Grande Valley
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Figure 1-1 Regional Water Planning Area, Region M and Lower Rio Grande Valley
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1.3 STAKEHOLDERS

Stakeholders for this plan include all potential project partners, TWDB, TCEQ, BECC, and the public.
Sponsors for the plan include RGRWA, TWDB and a variety of water providers. A list of plan
sponsoring and other stakeholders is included below:

Sponsoring Stakeholders

Rio Grande Regional Water Authority
Texas Water Development Board

Border Environment and Climate Commission
Brownsville Public Utilities Board

City of Alamo

City of Edinburg

City of McAllen

City of Mission

City of Pharr

City of Raymonadville

City of San Benito

City of Weslaco

East Rio Hondo Water Supply Corporation

Laguna Madre Water District
Lower Rio Grande (LRG) Partnership
North Alamo Water Supply Corporation
Sharyland Water Supply Corporation
Texas Gas Service

Other Stakeholders

Other municipalities and/or water providers affected by this plan
Rate Payers
Public

Figure 1-3 illustrates the location of the study area, the counties and major stakeholders.
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1.4 PREVIOUS STUDIES

The RGRWA and other stakeholders have spent a considerable amount of resources and effort to
understand the interdependencies, needs and potential resources in the area. These studies have
been evaluated and integrated into this planning process to the extent that the information was
useful in determining pre-disclosed purposes.

1.4.1 State Regional Planning

State and Regional Water Plans are developed on a 5 year cycle. The 2011 Regional Plan along with
the 2012 State Plan has been adopted by the state. The 2016 Regional Plan is being developed and
draft documents describing both demands and water management strategies have been
incorporated into this plan.

1.4.2 Bureau of Reclamation Study

In an effort to address potential impacts from climate change, the US Bureau of Reclamation
(BuRec) along with the RGRWA funded a resource study aimed at using brackish groundwater. The
2014 BuRec Lower Rio Grande Basin Study quantified losses in the Amistad Falcon Reservoir
System due to decreases in precipitation and increases in evaporation. The total change in annual
yield for an average year was an estimated reduction of 86,000 AF each year throughout the study
period. The study recommended regional brackish groundwater plants be constructed around
three demand centers centered around the three largest existing metropolitan areas: McAllen,
Harlingen and Brownsville.

1.4.3 Brackish Groundwater Availability Studies

Groundwater availability studies have been completed in the area and are listed below. Estimates of
brackish groundwater volumes and sustainable yields have varied considerably and the TWDB is
commissioning an update to the GMA 16 groundwater study and hydrogeologic model based on the
recent research included in the Brackish Resources Aquifer Characterization System (BRACS)
Database.

TWDB Report and Database on Brackish Groundwater in the Gulf Coast Aquifer, Lower Rio
Grande Valley, Texas (BRACS). This study compiled hydrogeologic data for the brackish
aquifers in the study area. It estimated aquifer thickness, salinity, depths and locations
based on existing geophysical logs that were collected as part of the study.

Southern Gulf Coast Groundwater Availability Models (GAM) by Chowdhury and Mace
(2003 and 2007). This study utilizes MODFLOW to estimate approximate groundwater
available in a larger area that includes both Brownsville and Corpus Christi.

“GMA 16" model by Hutchison and others (2011). This study also utilizes MODFLOW to
estimate groundwater levels and availability in the region.

1.5 DESCRIPTION OF SOURCES

1.5.1 Current Water Use

Current water use in the Region M Planning area is predominately from the Rio Grande. A small
amount of fresh groundwater is being used, while brackish groundwater has become a bigger part
of the regions portfolio. Reclaimed wastewater is being used to some degree for irrigation, cooling
of combine cycle power plants, and other non-potable processes. The subset of the study area is
very similar in its water profile. Figure 1-4 displays the various major water sources in the area as a
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percent of the projected 2020 use from the Region M plan. The projected demands and water
resource availability will be evaluated further for comparisons and project selections.

29%_ 0% __-2%

= Amistad-Falcon

Reservoir
= Gulf Coast Aquifer

@ Yegua-Jackson
Aquifer
Carrizo-Wilcox
Aquifer
Reuse

Figure 1-4 Major Water Resources, Region M (2020)

1.5.2 Amistad-Falcon Reservoir System

Practically all of the surface water used in the Rio Grande Region is from the Rio Grande, which is
from the yield of the Amistad and Falcon International Reservoirs. The Falcon Reservoir releases
just under 1 million AF of water in an average year. These reservoirs are operated as a system by
the IBWC for flood control and water supply purposes. These impoundments provide controlled
storage for over 8 million acre-feet of water owned by the United States and Mexico, of which 2.25
million acre-feet are allocated for flood control purposes and 6.05 million acre-feet are reserved for
sedimentation and conservation storage (water supply). Practically all municipal, domestic,
industrial, agricultural and mining water rights have been allocated from the system. Current
water rights come available as irrigated land is developed. Since all water rights are adjudicated,
further water right must come from non-municipal water rights that are converted to municipal
water rights. Water rights are managed and allocated by the TCEQ Watermater’s office. Further
discussion into the management of the water rights is included in Chapter 3.

Some very limited surface water is available from sources in the Lower Rio Grande Valley in
Maverick, Webb, Zapata, Willacy, Hidalgo, Cameron, and Starr Counties: from the Arroyo Colorado,
which flows through southern Hidalgo County and northern Cameron County to the Laguna Madre;
from the pilot channels within the floodways that convey local runoff and floodwaters from the Rio
Grande throughout the Lower Rio Grande Valley to the Laguna Madre; and from isolated lakes and
oxbows (locally known as resacas) in Hidalgo and Cameron Counties. Under drought of record
conditions, surface water supplies from these other sources have very little flow and are of little
significance.

Existing springs within the Rio Grande Basin of the Region M Planning Area (primarily Maverick,
Webb, Zapata, Jim Hogg, and Starr Counties) are not numerous and are small in terms of their
discharge quantities. There are no major springs that are extensively relied upon for water supply
purposes. Many of the small springs do provide water for livestock and wildlife when they are
flowing. Typically, the flow rate of the existing springs is less than 20 gallons per minute, with most
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springs in the region flowing at a rate of only a few gallons per minute. Figure 1-5 shows the Rio
Grande basins major tributaries. Figure 1-6 illustrates how the local irrigation districts and water
utilities receive and distribute water from the Rio Grande.
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Water ' Meter

Treatment :
Plant

Irrigation
] ] 25% loss through
| Cana! Assumed 5% loss dlsturlbuuon sysﬁem

Falcon Reservoir
through SW treatment is typical

30% loss may occur in
raw water delivery Point of supply and
demand calculations

Operational loss due
to sedimentation and
decline in yield due
to predicted climate
change

Rio Grande River

Figure 1-6 Raw Water Distribution from the Rio Grande in the LRGV

This graphic also shows a representative hydraulic grade line (HGL) for the system
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1.5.3 Groundwater

The major aquifer within the study area is the Gulf Coast aquifer (see Figure 1-7), which underlies
the entire coastal region of Texas. In general, groundwater from the aquifer in the region have total
dissolved solids (TDS) concentrations exceeding 1,000 milligrams per liter (mg/L) (slightly saline)
and often exceeding 3,000 mg/L (moderately saline). The salinity hazard for groundwater ranges
from high to very high, resulting in restricted use for irrigation and livestock watering. Developing
and desalinating groundwater in the study area are increasing in interest because of the recent
droughts and competition for surface water supplies.
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Figure 1-7  Gulf Coast Aquifer in Lower Rio Grande Valley
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1.6 APPROACH AND IMPLEMENTATION

The goal of this planning effort is to provide a thorough evaluation of supplies and demands for the
study area, based on previous work completed, and detail a regional solution to meet the needs of
municipal water users. Figure 1-8 below presents the flowchart adopted for this effort.

The first step is to identify all the cities, water supply corporation and irrigation districts in the
region and summarize the water data for them. Data from regional water plan (Draft 2016 Region
M plan), which was finalized and approved by the TWDB, was used to evaluate population
projections, to identify all water user groups, and to establish water demands. Water supplies were
evaluated to estimate potential water availability for municipal drinking water uses. Based on the
demands and available water supplies the plan recommends strategies that could be implemented
to address the water needs. The plan takes into consideration stakeholder organizational structures
and potential rate impacts derived from infrastructure operations and maintenance costs.

The nature of the planning process requires simplifying assumptions be made to quantify supplies,
demands and their resulting needs. A technical memorandum describing these assumptions has
been included in Appendix A. The individual assumptions are described in more detail in their
corresponding chapters.
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Figure 1-8  Valley Water Supply Program Process Flowchart
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MEMORANDUM

Rio Grande Regional Water Authority

Lower Rio Grande Valley Regional Water Supply Plan Black & Veatch PN 181092
Draft Memorandum of Understanding March 2015
To: Rio Grande Regional Water Authority — Groundwater Committee

From: Robert Jenkins, PE

Purpose:  This Memorandum of Understanding documents the assumptions and processes that will be
followed during the execution of each task of the Regional Water Supply Plan.

1.0 Project Background
The Rio Grande Regional Water Authority (RGRWA) was awarded a Regional Facility
Planning Grant by Texas Water Development Board (TWDB) to evaluate and determine the
most feasible alternative to meet regional water supply needs for areas in the Lower Rio
Grande Valley. The study area is comprised of Cameron, Willacy, Hidalgo, and the eastern
portion of Starr Counties. The Lower Rio Grande Valley Regional Water Supply Plan will
assess the water demand and available water resources of the planning area. Various water
resource alternatives will be evaluated and a recommendation of the best solution for a
regional water supply will be made. Factors for consideration will include location and
capacity of potential water resources, existing treatment facilities, water provider needs and
planned supply strategies, costs, organization structure, and alternative funding
opportunities. A preliminary engineering report will be prepared for the recommended
solution.
1.1 Project Stakeholders
All municipalities and/or water providers located in Cameron, Willacy, Hidalgo, and the
eastern portion of Starr Counties
1.2 List of Deliverables
e Memorandum of Understanding (MOU) (Draft and Final)
e Water Demand Analysis TM (Draft and Final)
e \Water Resources Availability TM (Draft and Final)
e Infrastructure Plan TM (Draft and Final)
e Organizational and Funding Analysis (Draft and Final)
e Preliminary Engineering Report (PER) (Draft and Final)
1.3 Administration
e Meetings with the Groundwater Committee will be held every other month after
the regular RGRWA meeting.
e Presentation and workshops for Project Stakeholders will be scheduled at key times
during the project to ensure adequate stakeholder input is included. It is estimated
that 6 stakeholder presentations and/or workshop will be held.
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e Presentations to the Public will be held at the commencement of the project, when
it is 50% complete, and within 30 days after the study completion date. Refer to the
Executive Schedule for tentatively scheduled dates for these meetings.

* Discussions and meetings with regulatory and funding agencies will begin during the
PER stage.

e Monthly progress reports will be submitted to TWDB, BECC and RGRWA.

e Each chapter of the report will be submitted to the committee as a technical
memorandum for review and comment and shall be posted to the website hosted
by the RGRWA.

e QOrganizational and financial strategies will be identified and scored through
facilitated workshops with the committee.

2.0 Project Assumptions and Design Basis
2.1 Information Sources
Information from the following sources will be used in order to reduce the amount of
redundant work performed:

2016 Region M Regional Water Plan Draft (in progress, due May 2016)

Bureau of Reclamation Lower Rio Grande Basin Study

TWDB Report on Brackish Groundwater in the Gulf Coast Aquifer, Lower Rio Grande

Valley, Texas (BRACS)

Rio Grande Basin Water Availability Model (WAM) from TCEQ

Groundwater Availability Model (GAM)

Texas Commission on Environmental Quality (TCEQ)

o Location and capacity of water treatment plants in the study area will be obtained
from the TCEQ website

o Annual average effluent flow data for wastewater treatment plants considered for
reuse water will be obtained from the TCEQ Office of Compliance and Enforcement

Environmental Protection Agency (EPA) website

o Location and capacity of wastewater treatment plants in the study area will be
obtained from the EPA EnviroFacts website

Arroyo Colorado Watershed Partnership website

o Location and water quality of the Arroyo Colorado and its tributaries will be
obtained from the Arroyo Colorado Watershed Partnership website in order to
determine possible discharge points from RO brine

Rio Grande Watermaster Office

o Information on water rights ownership

Rio Grande Regional Water Authority

o Reference Reports

3.0 Water Demand and Supply Analysis
3.1 Projected Potable Water Demand

BLACK & VEATCH CORPORATION - 14100 San Pedro Ave - San Antonio, TX 78232 - 210-404-1330 - Fax 210-404-1370
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. The projected municipal water demand will be based on population projections and
estimated water usage in gallons per capita per day (GPCD) prepared by the TWDB for the
2016 Region M Regional Water Plan Draft (Chapter 2) and as modified with additional
infrastructure. More specific information will be used if provided.

3.2 Water Management Efficiency

e The projected municipal water demand does not include special regional or municipal
initiatives to decrease water waste with the exception of a minimal reduction in the
GPCD due to federal and state requirements for water fixture manufacturers.

e Conservative Estimates for Water Conservation and System Efficiencies will be included
based on the GPCD usage as compared to the national average.

* Every municipal WUG was assigned water conservation as a possible water
management strategy.

4.0 Availability Analysis
4.1 Surface Water

The regional surface water availability will be evaluated using the following:

¢ The amount of available water from the Rio Grande will decrease by 13% by 2070, due
to sedimentation build up in the Amistad and Falcon Reservoirs.*

e |tis assumed that there will be 86,438 AFY less available surface water in the Lower Rio
Grande by 2060 due to Climate Change.’

e Historical urbanization rates from either irrigation districts or from municipal growth

. rates will be used to estimate the amount of agricultural water rights that will be

converted to municipal water rights.

e [t will be assumed that the urbanized agricultural land is Flat Rate acreage, which is
allotted 2.5 AFY water per acre of land.

e Push water requirements will reduce surface water supplies during drought years.

* Maximum availability of surface water rights is 90% due to market limitations.

¢ Water Rights are portable.

* Excess surface water can be used through permit number 1838 for groundwater
recharge as available.

e Typical water quality parameters for Rio Grande water will be used based on the
average water quality as provided by Brownsville, Harlingen and McAllen,

s Conventional water treatment processes will be used to treat raw surface water, as is
the current practice.

o New surface water capacity may be provided at existing or new facilities.

4.2 Groundwater Recharge
The use of groundwater recharge will be evaluated using the following:
e Groundwater Availability Model (GAM) Particle Tracking Simulations

! 2016 Region M Regional Water Plan Draft, Chapter 3
. 2 Bureau of Reclamation Lower Rio Grande Basin Study, Chapter 2, Section IV.D.3

BLACK & VEATCH CORPORATION - 14100 San Pedro Ave - San Antonio, TX 78232 - 210-404-1330 - Fax 210-404-1370
Black & Veatch Corporation - Registration No. F-258
3



BLACK &VEATCH

_ Building a world of difference:

Capacity will be calculated based on drought of record assuming multi year drought and
using annual discharge from Amistad Reservoir as provided on the International
Boundary & Water Commission.

TCEQ regulations will be followed for Class V ASR injection wells.

The water retrieved from aquifer storage will not require treatment.

4.3 Brackish Groundwater
The regional brackish groundwater availability will be evaluated using the following:

Previous studies for existing and potential brackish groundwater desalination facilities
within the study area

Brackish Groundwater availability is to be estimated from the refined transient GAM
Model.

Transient simulations of the further defined GAM to meet desired future conditions.
The use of particle tracking within the model will estimate location of origin of brackish
groundwater withdrawals

Assume water TDS Concentrations is below 3,000 mg/L

Assume surface water discharge of RO Concentrate.

An estimate TDS for the Gulf Coast Aquifer brackish water will be determined through
analysis of information provided in the BRACS Report. It will be less than 3,000 mg/I.
Recovery rate from the Reverse Osmosis (RO) process will be based on the existing
water treatment plant performance.

Pretreatment for iron, manganese and arsenic needed

It will be assumed that concentrate will be discharged to the Arroyo Colorado as is the
current practice.

4.4 Reuse Water

Reuse water alternatives will be limited to sources that can supply an estimated 1 MGD
minimum annual average flow of direct potable reuse water.

WWTP will have an assumed peaking factor of 2.0 to calculate average daily use.
Assume 80% of average WWTP effluent is available for reuse on a consistent basis
Direct Reuse of water opportunities will be evaluated for potable water replacement.
Direct Reuse water use is limited partially by the expected TDS of wastewater effluent.
TCEQ 210 rules will be followed for infrastructure and treatment requirements

Direct Potable Reuse will assume Advanced Treatment.

It is assumed that the wastewater has accumulated 150 mg/| of TDS from the raw water
based on recent studies in Oklahoma.

Recovery rate from the RO process will be 85%

Direct potable reuse treatment process will include dual membrane barrier and
advanced treatment which may include advanced oxidation, Micro Filtration
(MF)/RO/UV.

Assume a 5:1 dilution with surface water prior to conventional treatment at an existing
water treatment plant.
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e For Direct Reuse of Wastewater Treatment will include tertiary filtration addition if it is
not already provided.
4.5 Sea Water
e Sea water intake and discharge locations will not be evaluated but will be assumed to be
located in an area where tidal flows will not affect the intake of raw water or dispersion
of wastewater
¢ Anunlimited supply will be assumed to be available
e ATDS of 35,000 mg/| (typical sea water salinity) will be used for the raw water quality of
the Gulf of Mexico
e Recovery rate from the RO process will be 50%
e Pretreatment for boron required
e Concentrate management will be evaluated based on the location of proposed WTP(s)
and quantity and quality of the brine. Options to be evaluated include:
o Surface water discharge
o Sea water discharge through an outfall
4.6 Existing and Planned Facilities
* Anannual average flow for treatment facilities will be determined using a peaking factor
of1.3.
e Water Supplies will take into consideration limitations due to infrastructure capacities.
4.7 Water Quality Requirements
e Total Dissolved Solids (TDS) will be used as the chief parameter to determine water
quality and treatment requirements.
e Treated water quality goals will include non-corrosive and a compatible water source

5.0 Gap Analysis
e The shortage over the specified timeframe will be developed by taking the difference of the
projected demand from the amount of existing water supplies. This information will be used in
assessing needs and replacing potential WMS.
e It will be assumed that all of the water management strategies (WMS) recommended in
Chapter 4 of the 2016 Region M Regicnal Water Plan will be implemented, unless they are
deemed unnecessary by the implementation of the recommendation in this plan.

6.0 Preliminary Engineering Report
Assumptions for the PER will be dependent on solutions derived from previous tasks.

7.0 Anticipated Project Schedule
Figure 1 shows the anticipated Executive Schedule for the study.
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6.8 Report Development
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Figure 1. Lower Rio Grande Valley Regional Water Supply Study Schedule
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EXHIBIT B
SCOPE OF WORK

The ultimate intent of this program is to provide a comprehensive management plan for the
study area to include all water purveyors (both potable and irrigation). Due to the extensive
scope of this effort, this first phase will focus on the evaluation of the largest potable water
and irrigation organizations to establish the first projects that will form the basis for additional
phases in the future. Many previous studies will be utilized to form the basis of this more
detailed analysis, including Region M water plans, Bureau of Reclamation studies, and
academic investigations. The intent is to not duplicate any work but take high level concepts
and strategies and develop entity level information. For example, the task will be to drill down
in a general reuse strategy developed for water planning and explore specific details at a facility
level to assess viability for an individual user or region-wide use. The following tasks will be

similar for all phases of this project. None of the work will be duplicative of current regional
water planning efforts.

TASK 1. Program Administration

Contract monitoring and administration

Schedule maintenance and administration

Program cost monitoring and management

Program and progress meetings

Public and stakeholder presentations

Meetings with regulatory and funding agencies

Develop a data base of information and interface/web site for stakeholders

UGN A e DR D B

TASK 2. Planning Area Assessment

The purpose of this task is to quantify all available water resources, projected population and
water demands, water rights and regulatory requirements. Task will build off of work being
completed and summarized for the current Region M water plan particularly where
recommendations of individual strategies to satisfy needs at the planning level will limit a
detailed analysis of a regionalized concept for supply. There will be an emphasis on

development of GIS to help in the spatial analysis necessary to support regional project
development.

1. Summarize the existing facilities types and capacities that serve the project area for
wastewater treatment, water treatment and distribution of raw water for irrigation and
potable water use,

2. Review the exiting water management strategies (WMS) plus identify existing plans for
expansions or improvements of irrigation systems, water treatment and wastewater
treatment systems not captured in the regional plan or not captured at the level of detail

TWDB Contract No. 1448321706
Exhibit B, Page | of 5



needed for this effort. This will include efforts to improve efficiency and add capacity
of all systems.

Summarize the findings and recommendations of previous reports on water facilities
and management by all stakeholder participants, the State and-university organizations.
Deliverable: Summarize zall findings in a draft and final technical memorandum.

None of the work will be duplicative of current regional water planning efforts.

7

TASK 3. Water Demand and Availability Analysis

The purpose of this task is to summarize all demands and compare against the available water
supplies and facilities to summarize the regional shortfall in water supply at a level of detail not
included in the strategies in the planning or reclamation project documents. Planning data at
county level irrigation strategy will not be the same as Irrigation District specific information
intended for this task. This task will build off of work being completed and summarized in the
Region M plan and recent Bureau of Reclamation projects. This effort will assist in
conceptualizing a regional project in lieu of projects being developed by individual users in
parallel with the normal planning process. Since the purpose of this effort is for design and
construction rather than planning, the timeframe for this comparative analysis will be 15 years.

1. Compare demand and availability by entity including Irrigation Districts, specific
farmland, and individual industrial users. This will be a more through analysis than
provided in the Region M Plan.

Determine the effects of implementing efficiency/conservation measures for municipal

and agricultural uses.

3. Perform gap analysis (this will be user specific) to determine the location and
quantity of water shortages/overages. GIS review of this will facilitate potential
interconnect information.

4. Determine physical, legal, and regulatory limits to availability of water resource
alternatives.

a. Reuse water

i. Review existing allocations for possible redistribution or
incorporation into single regional project.

ii. Identify impact on reducing stream flows for any identified regional
reuse project for this study.

b. Brackish groundwater

i. Identify the regions for available brackish ground water, utilizing the
BRACS database and regional report.

ii. Identify through a groundwater availability model (GAM).

iii. Evaluate feasibility of recharging the aquifer and long term storage.
c. Groundwater recharge

d. Sea Water
i. Determine locations of extraction.

ii. Confirm limitations of availability.
5. Rules and Regulations

TWDB Contract No, 1448321706
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a. Summarize rules and regulations goveming capacities and use of water
alternatives.

Deliverable: Summarize all findings in a draft and final technical memorandum.
None of the work will be duplicative of current regional water planning efforts.

TASK 4. Water Quality, Treatment and Facilities Assessment

The purpose of this task is to identify all treatment requirements required by water resource to
be able to utilize the water for municipal and agricultural/industrial uses. Regional water
quality standards are being developed for drinking water treatment requirements. This task will
also assess the individual discharge treatment levels in order to identify which discharges
would be available for particular use strategies, i.e., some water discharged may not be suitable
for irrigation but may be suitable for industrial needs.

1. Summarize water quality requirements
a. Municipal Water.
b. Agricultural/Industrial water.
&, State and Federal regulations.
2 Water Quality and Treatment Evaluation
a. Raw Water Quality Summary by water resource.
b. Treatment Overview by water resource.
i Preliminary selection of treatment processes.
d.

Budget level costs (Capital and O&M) by water resourceTWDB costing tool
will be used for compatibility with Regional Water Planning costs development.
Deliverable: Summarize all findings in a draft and final technical memorandum.

TASK 5. Regional Water Program Feasibility Analysis

The purpose of this task is to evaluate the alternatives to meet the water needs through
regionalized facilities including treatment facilities, conveyance and storage requirements,

capacities of all facilities, organization and governance, project sequencing, and schedule for
implementation.

1. Three major options for regional water systems will be investigated for the most critical
areas.
a. Single independent regional system, designed to serve a large portion of the
region via individual service interfaces.
b. Hybrid system utilizing larger regional facilities plus larger local facilities,
with an emphasis on inter-connections.
c. Sub-regional systems, potentially expansions of the capacity and capabilities of

existing facilities, and identification of sub-regions with infrastructure or
geographical ties.

TWDB Contract No. 1448321706
Exhibit B, Page 3 of 5



Estimate the construction costs of the recommended project for each major element of the
proposed improvements and new facilities, These unit costs of water will be used as the
basis for evaluating all alternatives (TWDB costing tool will be used for compatibility
with Regional Water Planning costs development).

Well field

Raw water conveyance

Treatment facility

Brine disposal

Treated water conveyance
anagement Agency Evaluation

Summary of existing agencies

Summary of financial, political and operational capabilities

Evaluation of owning agency for implementation
Financial Analysis Results

Capital Costs

Operating Costs

Cost per Unit of Volume

Comparison and coordination with regional rates

Development of preliminary rate structure

Identify and Apply for Federal and/or State Fund
evelopment of feasibility report

Stakeholder presentations of evaluations.

Evaluation and scoring of individual alternatives

Development of water resource management plan

Phasing of water structures.

Plan for organizational implementation

Plan for funding

ocoRZo A0 TP

MmO OO TRPOMmO O TP

None of the work will be duplicative of current regional water planning efforts.

TASK 6. Preliminary Engineering Report

The purpose of this task is to further develop the first phases of the water management
program,

Anticipated components of the program at this point in time are expected to be:

a. Phase 1 Brackish desalination facilities

b. Phase 1 aquifer storage and recovery facilities
¢ Phase 1 water distribution network

d. Phase 1 water reuse system improvements
Permitting

a. EPA/TCEQ

b. COE

e, Local

TWDB Contract No. 1448321706
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3: Routing analysis

a. Raw water facilities
b. Finished water delivery facilities
4, Preliminary site layouts

a Well fields
b. Intake structures

e WTP sites
5. Hydraulic analysis

a. System development
b. Storage analysis
6. Develop costs
a. Engineers opinion of probable cost
b. O&M costs ‘
c. Develop rate structure
2 Organizational Development
a. Finalize program ownership
b. Finalize operations responsibilities
c. Develop draft contracts for implementation

8. Report Development
a. Develop draft report for Phase 1 improvements.
i.  Summarize all individual evaluations
ii.  Develop implementation schedule
iii.  Develop funding schedule

b. Prepare presentation of recommendations.
c. Finalize report.

Deliverable: Final report.

The following tasks will be completed under non-TWDB funding, and will not be included

in study report.
TASK 7.Preliminary Design

This task will further define the facilities under design.

TASK 8. Final Design

Task to be defined based on the facilities selected and the project delivery methodology.

TASK 9. Construction Phase Services

Task to be defined based on the facilities to be designed and project execution plan.

TWDB Contract No. 1448321706
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SUIEITS S WO o it Quality Control Review Comments
Project ’ [_Comment Codes: | | Response Codes:
Project Number: 181092 Name: Reglonal Facl"ty Plan A Incorporate/Add ; !Crmogpcl':ct‘ed
B. Confirm = Ng:’e;m
: Rob Jenkins Client: RGRWA C. Consider 4 N EFange; Designer Drefsrencs
Project Manager: D. Change 5. Need Additional Info/Direction
Engineering Mgr: Stage of Design:  Final Report E. Note 6. Requires Further Investigation, Next Submittal
7. Not in Scope
Verifier Designer Response
Comment Reference : Verifier's Responder
n
No Date Dwg, Spec, Page Comment Code Review Comments / Questions Kt Response Code Resolution/ Response Comment Nema Response Date
" ; ’ b 1. Incorporated
1 7-Apr-16 1-1 A. Incorporate/Add  |Add "and the Border Environment Cooperation Comission” to grant resources BECC Added to resources DD 20-Jun-16
2 7-Apr-16 1-1 C. Consider Which might these political tends be? First Sentence BECC 3. Noted Sentence changed to address drought instead of political trends. DD 20-Jun-16
3 7-Apr-16 1-1 B. Confirm Is it known if these diversions for irrigation are illegal? BECC 2. Confirmed _ [These diversions are not illegal. RJ 20-Jun-16
4 7-Apr-16 1-1 B. Confirm Have qontnbutlons frpm these sources diminished over time? (tributaries to BECC 3. Noted These contributions have dimished over time, but it has been from unknown RJ 20-Jun-16
lower rio grande basin) reasons.
5 7-Apr-16 1-4 A. Incorporate/Add _ |Add BECC to project partners BECC 1. Incorporated |Add BECC to list DD 20-Jun-16
6 7-Apr-16 1-9 B. Confirm Are the to water loss precentages based on project assumptions or general BECC 1. Incorporated |Figure updated to convey precentages are based on previous project oD 20-Jun-16
literature assumptions assumptions.
7 7-Apr-16 Chapter 1 Appendix A. Incorporate/Add  |Add BECC to page two for progress reports bullet BECC 1. Incorporated |Added in the Draft MOU under draft study documents DD 20-Jun-16
8 7-Apr-16 Chapter 1 Appendix D. Change Change "brackish groundwater" to surface water on page 3 BECC 1. Incorporated |Changed in the Draft MOU under draft study documents DD 20-Jun-16
9 7-Apr-16 Chapter 1 Appendix B. Confirm Is there another source of infromation on losses in distribution system? Page 3 BECC 1 Inerporaiad Overall losses was not taken into account in the final report. RJ 20-Jun-16
10 7-Apr-16 2-12 B. Confirm Units for table 2-4 are acre-feet? BECC 1. Incorporated |Added (AF/YR) to table title DD 20-Jun-16
11 7-Apr-16 4-3 A. Incorporate/Add  |Can the six Mexican tributaries be listed? BECC 1. Incorporated |List of rivers added to text. DD 20-Jun-16
12 7-Apr-16 4-9 C. Consider Sentence describing steps 2 through 4 is repeated in first two paragraphs BECC 1. Incorporated |Removed repeated sentence DD 20-Jun-16
13 7-Apr-16 4-13 C. Consider :;2;::;?:; eyance losses described here different from thoseon 1-9 and in BECC 9. Neted The conveyance lossed described here support those described on 1-9. RJ 20-Jun-16
Were there any assumptions or estimates related to efficiencies of the 7. Not in Scope e S e ; .
14 7-Apr-16 4-14 B. Confirm conveyance system if the remaining "unlined canal" were to be lined or piped? BECC :I?”:rarlggtgm C:l;ll:cir:;’:}:: Igﬁleuc?ledozrtﬁzar[it?rw I Dempar, Logsss Kis RJ 20-Jun-16
or it wouldn't make a difference in the big picture? ¥ Paring y i
There is no way to convert any savings in irrigation for the agricultural WUG to 7. Not in Scope
15 7-Apr-16 4-15 B. Confirm pumping into an Aquifer Storage and Recovery system without holding the BECC Not in Scope RJ 20-Jun-16
water rights to those specific volumes?
If the information is readily available, can a table be added comparing the 3. Noted
historical water availability for diversion from the river vs the water rights owned
16 7-Apr-16 4-15 C. Consider by each water utility vs the water actual water rights used for a reasonable past BECC This was considered, but the information was not readily avaiable. RJ 20-Jun-16
period of time? Something similar to Figure 4-5 but with historical information”
instead of projected information
17 7-Apr-16 4-15 A. Incorporate/Add  [Can the concept of "charge their network of canals" be explained? BECC 1. Incorporated |Explained in paragraph. RJ 20-Jun-16
Are water rights transferable from one property to another? do any Irrigation 2. Confirmed
District allows this? For example, if a farmer owns three pieces of land, and
s )] builds a residential development in one of them, can he transfer the original Yes, they can be transferred, but once land is developed and platted, it must T
1 TApr1g il 8. Gonfirm water rights to any of the other two pieces of land that belong to him? Oris it BRGC follow state laws found in Water Code, Title 4. Subchapter O. L <B-Jun-10
that once the land is developed then water rights go to the utility always? as
explained in the paragraph below?
e - Have these numbers stayed constant throughout the years? the amount of 2. Confirmed feon . s Vi
19 P18 = B, Confirm annual water rights hasn't increase over the years? Table 4-12 MUNI WR BECC This is the amount avaiable at this time. ior 20-Jur-18
20 7-Apr-16 5-30 B. Confirm Are the files of the scenarios presented in this report available? 5.1.7.3 BECC 2. Confirmed _ [Avaiable on request. RJ 20-Jun-16
i n This is the same exact text as the first paragraph as the introduction. Was this 1. Incorporated i
21 7-Apr-16 6-1 D. Change Intended? of was Somsa information laft out? BECC Paragraph Changed RJ 20-Jun-16
22 7-Apr-16 6-1 A. Incorporate/Add  [BECC also provided FA for the study BECC 1. Incorporated |Add to resources DD 20-Jun-16
i 7 Is the gpcd for South Padre Island just for it only or this data includes all 2. Confirmed ‘ Uitns
23 7-Apr-16 6-6 B. Confirm communities served by LMWD? BECC The data only includes that for South Padre Island RJ 20-Jun-16
yen e y Was there any water modeling done with software that we can get a copy of the 3. Noted Pipeline sizing was not done with any water modeling software. All sizes were T
24 7-Apr-16 7-25 C. Consider files? BECC determined by using Excel. RJ 20-Jun-16
25 7-Apr-18 9.5 B. Confirm mﬁggf the two desalination studies, the one conducted for BPUB or for the BECC 2. Confirmed BPUB study. Clarification added to paragraph R 20-Jun-16
26 13-Apr-16 T D. Change Change page numbers to match others in chapter 7 DD 1. Incorporated |Changed page numbers and TOC numbers DD 20-Jun-16
27 7-Apr-16 13-3 C. Consider Read attached document regarding BEIF and NADB BECC 1. Incorporated |Descriptions updated/removed. RJ 20-Jun-16
TWDB has mare than the SRF and the SWIFT funding opportunity. Are these 7. Not in Scope
A . the only ones that apply? Some of TWDB's funding | understand are for The funding opportunites used in the report were the ones applicable to our oo
3 gl e B, Confirm agricultural purposes (maybe lining of canals?) or maybe it's the purpose of this BECC study and within the scope. i < iIn-10
report to show just some of the funding opportunities?
29 7-Apr-16 13-5 C. Consider Read attached document regarding BECC BECC 1. Incorporated |Table updated. RJ 20-Jun-186
Is this date still good? Doesn't this facility plan needs to be adopted first by the 4. No Change, |The draft FIP was never finialized. Changes are noted and will be considered if
30 7-Apr-16 Chapter 13 Appendix B. Confirm Regional Planning Group, and then it would be available for funding from the BECC Designer the final FIP is completed. Yes, the facility plan would need to be adopted into RJ 20-Jun-16
SWIFT Program? Spring 2015 Page 5 Preference the Region M plan to be avaialbe for SWIFT funding.
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Water Division
Quality Control Review Comments

Project o = Comment Codes: | | Response Codes: =1
Project Number: 181092 Narf'le: Regional Facility Plan LA_ Incorporate/Add ] 1. Incorporated
B. Confirm 2 Confirmed
4 3. Noted
’ Rob Jenkins Client: RGRWA C. Consider 4. No Change, Designer Preference
Project Manager: D. Change 5. Need Additional Info/Direction
Engineering Mgr: Stage of Design:  Final Report E. Note 6. Requires Further Investigation, Next Submittal
7. Not in Scope
Verifier Designer Response
ol Dat Resrece Comment Code Review Comments / Questions Vil s Response Code Resolution/ Response Coﬁ'lmcnt Basponser Response Date
No. e Dwg, Spec, Page © Name P bl o Name P
There are some Technical Assistance funding available in order to pay for 4. No Change, |The draft FIP was never finialized. Changes are noted and will be considered if
31 7-Apr-16 Chapter 13 Appendix C. Consider studies, PER, Environmental, etc. These funding opportunities are on the BECC Designer the final FIP is completed. Funding opportunities have been addressed in RJ 20-Jun-16
website. Page 5 Preference  [chapter 13.
% Lhange, The draft FIP was never finialized. Changes are noted and will be considered if
32 7-Apr-16 Chapter 13 Appendix D. Change Adjust alignment beside graphic on page 9 BECC Designer 3 ' 9 2Nmdareal RJ 20-Jun-186
Prefarance the final FIP is completed.
Up to 8 million dollars is allocated per project (WTP, WWTP, with significant 4, No Change, |[The draft FIP was never finialized. Changes are noted and will be considered if
33 7-Apr-16 Chapter 13 Appendix C. Consider environmental benefits) through the BEIF fund. This financial support is not BECC Designer the final FIP is completed. Funding opportunities have been addressed in RJ 20-Jun-16
annually. Please read attached documents. BECC section page 13 Preference chapter 13.
| have no comments aside from the interconnection between Brownsville 3. Noted
PUB/SRWA and Laguna Madre Water District being located on Old Port Isabel
Road (From FM 511 to SH 100, then continue along SH100 to Buena Vista Rd.
At Buena Vista, transmission main should continue north toward FM 510 within
Cameron County RMA right of way and continue across 2nd causeway to tie
into future seawater desalination facility) (TXDOT/MPO planning should also Routing the pipe in the suggested location seems rescnable. Further routing
” Routing B follow this route for roadway via extension of FM 3248 to SH 100,) | strongly LMWD studies will take these comments into account and seek to utulize the future R A Jirie
* recommend interconnection at the intersection of FM 510 and Buena Vista Rd causeway. Using Buena Vista road to reach the causeway will be considered
between East Rio Hondo WSC and LMWD. East Rio Hondo WSC's existing as well, Alternaitve addressed in chapter 7.
distribution system can eventually feed treated seawater further up the valley to
minimize new distribution main costs. From our Weslaco visit, it sounds like
south Pharr has low pressure issues on Military Hwy @ US 281 similar to low
pressure issues on South Padre Island. A regional approach would be a good
method to resolve problems and meet future water demands.
13, FIP, Page 5 table Please clarify that funding for EDAP is determined on a per biennium basis at 4. No Change, |The draft FIP was never finialized. Changes are noted and will be considered if
35 2-May-16 and section 2.1.3 (pg B. Confirm the discretion of the Legislature. (it is not known until the lege takes it up each TWDB Designer the final FIP is completed. Funding opportunities have been addressed in RJ 20-Jun-18
10-11 session whether or not funding will be allocated for this program) Preference  |chapter 13.
36 20-May-16 Appendix A. Incorporate/Add :li‘::lén;;u:: ;;;i‘y d?:-the contriat Scops o Wark In'the finl Repon, for TWDB 1. Incarporaied Added as Chapter 1 Appendix B DD 20-Jun-186
Please update throughout report, the current status of the final 2016 Region M 3. Noted
Regional Water Plan that was adopted by the planning group November 2015
37 20-May-16 Various (1-6) D. Change and subsequently approved by the TWDB Board December 2015 and the TWDB Status updated where necessary. DD 20-Jun-16
public hearing on the Draft 2017 State Water Plan was held April 18,2016,
(example; page 1-6, Section 1.4.1)
Please update throughout report the current status of the TWDB-funded study 4. No Change,
38 20-May-16 Various (1-6) D. Change to include water quality delineations in the Gulf Coast Aquifer GAM. (example: TWDB Designer The report conveys the current status of this study. RJ 20-Jun-16
page 1-6, Section 1.4.3) Preference
Please include a reference to the role of the TCEQ Watermaster in Sections 1. Incorporated :
39 20-May-16 1.21 8152 A. Incorporate/Add 1.2.1 & 1.5.2 regarding operation of the Amistad-Falcon Reservoir Syste. TWDB i Role added to sections RJ 20-Jun-16
Please clarify in Section 1.5.2 that all water rights in the Rio Grande have been T iaoeaated
adjudicated, and, that regional water planning requires drought-of-record firm- .
4 L L A. IncorporatelAdd yleld conversions of non-municipal water rights to municipal water rights in TWDB Sentence added to paragraph to clarify. RJ 20-Jun-16
order to utilize for municipal water supplies.
Bl ipi A 3. forifire glaes?:ea?:::y nt:ta; iﬂfﬁéﬁ"&?ﬁf&?ﬁ ?slrsai?;:tii;;smf? 323‘?5 =SS Twps | 1Incorporated |pqragrach Ghanged, no change to graphic. RJ 20-Jun-16
Please clarify that the Region M population and water demand projections 1. Incorporated
presented in the Draft 2016 Plan and utilized in this study were the final
42 20-May-16 1-11 A. Incorporate/Add  [projections approved by the TWDB Board for the 2016 Region M Plan, page 1- TWDB Language added to convey the data was approved by TWDB. RJ 20-Jun-16
11. The list of Water User Groups (WUGs) and Wholesale Water Providers
(WWPs) were also final versions.
Please include missing documentation in the report of the deliverable for Task 1. Incorporated ;
43 20-May-16 Task 1.7 A Incorporate/Add  |1.7: discussion of the database of information and an interface/web site for TWDB P Language added g:ﬁ’:nd'x A of chapter one to convey that all chapters are RJ 20-Jun-16
stakeholders created for this project. pigead fo e SERESIET LN,
Please include missing documentation of all stakeholder, public, regulatory, and 7. Not in Scope
44 20-May-16 Appendix A (Ch.1) A. Incorporate/Add  |project committee meetings held for this project (meetings referenced in the TWDB Meeting minutes are avaiable upon request, not added to report RJ 20-Jun-16
Ch.l, Appendix A, Section 1.3).
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Water Division
Quality Control Review Comments

Project - [ Comment Codes: | | Response Codes:
Project Number: 181092 Name: Regional Facility Plan A. Incorporate/Add ; g\co;porﬂénd
B. Confirm 5 Ng:;‘;me
" Rob Jenkins Client: RGRWA C. Consider 4. No Change, Designer Preference
Project Manager: D. Change 5. Need Additional Info/Direction
Engineering Mgr: Stage of Design:  Final Report E. Note 6. Requires Further Investigation, Next Submittal
7. Not in Scope
Verifier Designer Response
o Date i e Comment Code Review Comments / Questions Naelitrg Response Code Resolution/ Response Comment Responder Response Date
No. Dwg, Spec, Page Name P Name p
. : . 2. Confirmed
In Chapter 1, Appendix A, Section 1, the memo of understanding indicates that ; !
45 20-May-16 Appendix A (Ch.1) B. Confirm eastern Starr County is in the study area. Chapter 1 does not list eastern Starr TWDB ;s;:irtlaas;udy W?:rd;mfpi%t’L::Z:g‘;gre::;q::}f{;r‘fﬂtgcz‘:::nds did not RJ 20-Jun-16
Co as being included in the study area, please address this difference. S PRIy, H .
Please clarify in Chapter 1, Appendix A, Section 3.2 that Advanced Water 1. Incorporated
46 20-May-16 Appendix A (Ch.1) A. Incorporate/Add  |CGonservation was assigned as a recommended water management strategy for TWDB Section 3.2 adjusted accordingly. RJ 20-Jun-16
every municipal WUG with a projected need.
Please clarify in Section 2,1.2 that drought-year demands are actually "drought- 1. Incorporated
of-record" demands; and that all planning groups hire a technical consultant to ;
47 20-May-16 212 A. Incorporate/Add  [assist them with their regional water plan development, A statement should be |  TWDB Snet‘;t:;” now shows drought-of-recard. All other comments already addressed RJ 20-Jun-16
added clarifying all non-municipal Water User Groups are defined by county or ! '
county/basin boundaries.
’ o ; . . 2. Confirmed  [The population projections are based on Texas State Data Centers
. 2.2 and Appendix A Please clarify in Section 2.2 and Chapter 2, Appendix A that population 7 : o o
48 20-May-16 (Ch2) B. Confirm projections were based on the most recent 2010 U.S, Cansus. TWDB (TSDC)IOfﬂce of the State Demographer county-level population projections RJ 20-Jun-16
which uses 2010 census data.
Please clarify in Section 2.1.2, paragraph 2; and in Table 2-1 that the "County- 1. Incorporated
Other" municipal WUG is the compilation of all towns in a county with § ' " " R
49 20-May-16 2.1.2 A. Incorporate/Add populations less than 500 and all remaining diffuse county populations (the TWDB Section adjusted to define "county-other". RJ 20-Jun-16
criteria tor this category is not based on "unincorporated" status).
Please correct the names of three municipal county-other water user groups 1. Incorporated
50 20-May-16 2-3& 24 D. Change listed in Table 2-1, pages 2-3 and 2-4, as "unincorporated" misrepresents that TWDB Changed to "County-Other" DD 20-Jun-16
unincorporated areas of less than 500 are included.
5 Please include missing decadal totals for municipal demand projections in 1. Incorporated Vi
51 20-May-16 2-10 A. Incorporate/Add Table 2-3, bottom of page 2-10, TWDB Added totals DD 20-Jun-16
Ea Tl 5. Need
Please correct the second equation in Figure 2-1, page 2-2: (Base Year GPCD) A ;
= *-May1E - PuChe (Projected Decadal PC Savings) = (Projected Decadal GPCD), THYRE Inﬁg'#:;?én Flgure Updsted =P sidupt-18
Please consider adding a footnote to Table 2-2 to clarify that the projected 1. Incorporated
53 20-May-16 Table 2-2 A. Incorporate/Add  |decadal GPCD is the Base Dry Year GPCD with anticipated per capita savings TWDB Footnote added DD 20-Jun-16
from implementation of the federal plumbing codes included
Figure 1-6, page 1-9, indicates that transmission of municipal raw water 3. Noted
supplies via irrigation district canal systems has an estimated 30% water loss:
however, it appears that consideration of regional irrigation districts conveyance Task 3.2 of the SOW refers to demand and availability and does not require
i . i system water conservation projects were not included in Chapter 8, as part of agricultural focused strategies. In the gap analysis - demands were analyzed to i
&4 Ehshiapein 8 B WO the deliverables for Scope of Work (SOW) Task 3(2); please provide in the final | 1V/DB reflect and additional level of deatil by their location and a centroid of demand hd EReii IR
report or clarify why this task was not performed. Please explain how the was calculated for each decade.
demand numbers were adjusted to reflect an "additional level of detail" (beyond
the level used in the 2016 Regional Water Plan) for this study.
There are calculations showing the effects of implementing efficiency 3. Noted
; conservation measures for municipal demands. The effects of implementing Task 3.3 refers to gap analysis that was preformed in chapter 3 of the report.
- g : ; : ) ; : -Jun-16
¥ RS TR G, Conmider efficiency conservation measures for Agricultural uses are also needed as TWDB Agricultrural efficiency savings was not the focus or intent of this study. e =D
required in Scope of Work Task 3, 3.
Please add some clarification to the statement in the Conclusion on page 4-25 1. Incorporated
i % which states there is sufficient water in the system to meet the municipal : x " o _— s
56 20-May-16 4-25 A. Incorporate/Add demand and the statement on the following page that indicates that municipal TWDB Paragraph reorganized to better explain the term "municipal supplies”. RJ 20-Jun-16
demands cannot be met with estimated municipal supply.
Itis not clear that the three major options for regional water systems were 3. Noted
investigated as required in the SOW Task 5. Description of the various Each strategy would work in a hybrid, regional, or sub-regional stragety. Are
Mav. : strategies throughout the report don't necessarily identify whether the strategy is discussion and recommendation of a regional system was developed in e
a 40 Mny-10 G RS related to an independent system, a hybrid system or a sub-regional system TWDB chapter 14 where the RGRWA is as the manager of the system for the LRGV. RJ 15
Please consider providing additional information/clarification statements in each Options such as pipe routing and wellfield and sea water RO were looked at.
strategy's summary.
Please include the missing Appendix A in the Chapter 1 Table of Contents; and 1. Incorporated
58 20-May-16 Chapter 1 TOC A. Incorporate/Add  |please consider revising the naming convention for report appendices to include TWDB Appendix A added to TOC. DD 20-Jun-16
the chapter number, as several chapters have an "Appendix A",
v 2 ! EAT Please consider correcting the many typographic errors to correct in report 1. Incorporated LT
58 e i Various (1-8,1-7) 0. Change (examples: page 1-6, Section 1.4.2, line 7; page 1-7, paragraph!, line 2). TWDB Completed oo 20-lun-18
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Sulliiieg s world of aifference: Quality Control Review Comments
Project . . [ Comment Codes: | | Response Codes: ]
Project Number: 181002 Name: Regional Facility Plan A Incorporate/Add ; ::r:\co;pcrnct'od
B. Confirm = NZ{L;’“’
’ Rob Jenkins Client: RGRWA C. Consider 4. No Change, Designer Preference
Project Manager: D. Change 5. Need Additional Info/Direction
Engineering Mgr: Stage of Design:  Final Report E. Note 6. Requires Further Investigation, Next Submittal
7. Not in Scope
Verifier Designer Response
Comment Reference " Verifier's Responder
Ci on
No. Date Dwg, Spec, Page Comment Code Review Comments / Questions Nama Response Code Resolution/ Response Comment i Response Date
60 20-May-16 Various (1-4) A. Incorporate/Add _|Please consider defining ail acronyms In report (example: 1-4, bullet 15). TWDB 1. Incorporated |Completed DD 20-Jun-18
| T » ) ) ; ; 4. No Change i ; . e
" ; Pressure Filters will likely end up being cartridge filters with no clarification. . ' |Design shows conservative system. Construction would be minimal to owner
61 23-May-16 Pressure Filters C. Consider Should be a cost adjustment, BM PDr:fs;rgennire cost of project, RJ 20-Jun-16
Table 8-13 and 8-14 notes PE pipe for the wellfield collector lines. I'm not a fan, 4. No Change, : ; , . : . .
62 23-May-16 Table 8-13/14 C. Consider but there may not be a more viable option with the design parameters we have BM Designer Pipe m‘ateflar selectfon gan l_)a a_djusted W'th future |f1yestagat4on. The co_st of RJ 20-Jun-16
) : most pipeline materials in this size are fairly competitive with other materials.
to live with. Preference
; 2= : 4. No Change . ; : 3 ; i i
. Table 8-17 & 8-18 also note the use of PE pipe. In this size range, | believe ; ' |Pipe material selection can be adjusted with future investagation. The cost of
o ASL-MNp-18 TR BATINR C./ Consider PVC is a much more viable option. = P?:fzrger:wecre most pipeline materials in this size are fairly competitive with other materials. R annlun-18
Ocean desal schematic shows the addition of lime. It is a mess everywhere you 4. No Change,
64 23-May-16 Ocean Desal C. Consider putit. We are currently using NaOH and CacCl for pH, alkalinity, and hardness BM Designer Alternative processes can be evaluated in the future. RJ 20-Jun-16
adjustment. Lime definitely won't work in a static mixer. Preference
COST... When you look at the cost of the ocean desal versus the cost of the 4. No Change,
brackish desal and surface water plant with ASR, the ocean desal facility is not Designer
financially viable. The water quality of the brackish desal will have little to no Preference The initial ocean desalination plan at the ship channel is located there since
65 23-May-16 Cost C. Consider DOC so the chloramine residual will maintain itself in the distribution system as BM BPUB intends to construct a plant and water flow to the east end of the RJ 20-Jun-16
it makes its way east and south to Brownsville. Just my opinion, make the pipeline is desirable.
cheapest water first and lay the pipeline. The ocean desal will come when the
grant money shows up.
Table 10-13 shows costs per gal. Water rights alone for a firm yield are 4, No Change,
1gal/dayX365day/yearX1Ft3/7 48galX1Acre/43,560Ft2X1.1(loss Designer
factor)X$2500/AF=$3.08. Looking down the road at the table cost values, | Preference
MON TR fiow (R ipcmdes s cost of \_Nater raghgs. i ma.ke i Water rights costs confirmed to be correct in table. These costs were included
66 23-May-16 Table 10-13 C. Consider purchase of weter rights, tha market spikes and tightens. You can't use the BM in the infastructure costs for the water treatment plant and are amoritzed over RJ 20-Jun-16
y i 68% reduction value as we don't have a specific subdivision the Authority can twaniy years basad or thelr inclusion Wit the Iapnt Sngla
pay for. | think we just need to state that entities wanting in on the Surface Y yea P '
water Plant need to provide their own water rights or pay cash for the water
rights up front or have them financed as part of their water take or pay. Not
cheap though.
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. 2.0 Demand Projections
2.1 INTRODUCTION

2.1.1 Purpose

The RGRWA is pursuing the Lower Rio Grande Regional Facility Plan (Regional Facility Plan) in
order to provide preliminary engineering for a regional potable water system. In order to gauge
the future need for potable water and size potential facilities, it is necessary to determine the
predicted future demands for the region. The Regional Facility Plan uses data from the 2016 Rio
Grande Regional Water Plan (Region M Plan) to provide initial estimates of future demands. This
chapter provides an overview of Lower Rio Grande Valley’s projected municipal, irrigation and
other non-municipal water demands.

2.1.2 Demand Project Process

The Region M Water Plan is funded by the TWDB to meet state requirements for regional plans,
updated on a 5 year cycle, and is aggregated with other regions to form the basis for the State Water
Plan (SWP). The projections in the Regional Water Plans (RWPs) are intended to show drought-of-
record demands, averaged over 10 year increments and projected over a 50-year planning horizon
(2020-2070 in this cycle). The RWPs are developed by the regional planning groups, with technical
assistance and guidance from both the TWDB staff and, in most cases, a consultant. Black & Veatch
served as the consulting engineer for Region M in the fourth cycle of regional water planning, which
culminates in the 2016 Region M Plan and the 2017 SWP.

The TWDB collaborated with the Region M Planning Group to develop demand projections for the

. region’s users. Population and municipal demand were estimated for each county, city, and
unincorporated areas for municipal water user group (WUG) projections. Other users, like
Irrigation and Steam Electric Power Generation, were aggregated into geographical areas defined
by county and river basin boundaries to form the demand projections for all other WUGs. The
municipal WUG given the name “County-Other” is used to combine all the towns in a county with
less than 500 people living there. TWDB estimated demands based on historical data and recent
studies for each category, establishing a base year for each WUG. Subsequently, a rate of change
was calculated for each WUG based on historic trends. Decadal estimates were projected using
these criteria over the 50-year planning horizon.

The TWDB draft demand projections were distributed to the regional water planning groups for
review and were revised where necessary, based on local knowledge. The Region M Planning
Group agreed with the TWDB estimates for population and municipal, manufacturing, steam-
electric, and livestock demands. Revisions were requested and adopted for irrigation and mining
demands based on recent studies, and an alternative approach to estimating changes in irrigation
demands were used. For the purposes of the Regional Facility Plan, information pertaining to the
counties of Cameron, Hidalgo, and Willacy was included (the Lower Rio Grande Valley).
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2.2 MUNICIPAL DEMANDS .

As described previously, the TWDB generated draft projections for population and municipal
demand for the Regional Water Planning Process. The population projections are based on Texas
State Data Centers (TSDC)/Office of the State Demographer county-level population projections.
Municipal water demands were calculated by applying the projected gallons per capita per day
(GPCD) usages and the population projections for the planning period. The projected GPCD values
include reductions in demands associated with replacement of existing fixtures and appliances with
water-efficient ones and compliance with plumbing codes. A detailed description of the
methodology can be found in Appendix A. Figure 2-1 presents the projection methodology.

RATE OF
. POPULATION
|  CHANGE

| POPULATION |
| PROJECTIONS |

. BASE YEAR
| POPULATION

e B oo
t PROJECTIONS

SAVINGS ; .

BASE YEAR
GPCD

i DEMAND
i PROJECTIONS |

Figure 2-1 Population and Demand Projection Methodology
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Table 2-1 provides population projections for the study area and Figure 2-2 provides the
population projection by county in the Study area. The corresponding GPCD values are provided in
Table 2-2 in 10 year increments as well as a magnitude comparison illustrated in Figure 2-3. The
GPCD values for the region illustrate the tourist economy existent at the gulf coast and from
seasonal residence throughout the area.

Table2-1  Population Projections for Lower Rio Grande Valley (Rio Grande Regional Water Plan, 2016 Draft)

COUNTY | NAME 2020 m 2040 2050 2060 2070

Cameron  Brownsville 211,200 251,288 291,955 335,755 380,809 426,990
Cameron  Combes 3,414 3,989 4571 5,199 5,845 6,507
Cameron  County-Other 47,407 50,849 54,339 58,099 61,967 65,934
Cameron  East Rio Hondo WSC 27,435 32,052 36,736 41,782 46,971 52,291
Cameron  ElJardin WSC 15,099 17,640 20,218 22,995 25,851 28,779
Cameron  Harlingen 76,464 89,334 102,390 116,452 130,916 145,742
Cameron Indian Lake 755 882 1,011 1,150 1,293 1,439
Cameron  La Feria 8,610 10,059 11,530 13,113 14,742 16,411
Cameron  Laguna Vista 3,676 4,294 4,922 5,598 6,293 7,006
Cameron  Los Fresnos 6,535 7,635 8,751 9,952 11,189 12,456
Cameron  Los Indios 1,277 1,492 1,710 1,945 2,187 2,434
Cameron  Military Highway WSC 19,462 22,737 26,060 29,639 33,320 37,094
Cameron  North Alamo WSC 482 563 645 733 824 917
Cameron  Olmito WSC 3,963 4,630 5,307 6,036 6,786 7,554
Cameron  Palm Valley 1,538 1,797 2,059 2,342 2,633 2,931
Cameron  PortIsabel 5,903 6,897 7,904 8,990 10,107 11,251
Cameron Primera 4,799 5,607 6,427 7,309 8,217 9,147
Cameron  Rancho Viejo 2,874 3,358 . 3,848 4,377 4,920 5,477
Cameron  Rio Hondo 2,778 3,246 3,720 4,231 4,757 5,295
Cameron  San Benito 28,594 33,406 38,289 43,547 48,956 54,500
Cameron  Santa Rosa 3,388 3,958 4,537 5,160 5,800 6,457
Cameron  South Padre Island 3,321 3,880 4,447 5,057 5,685 6,329
Hidalgo Agua SUD 52,129 64,729 77,379 90,055 102,731 115,054
Hidalgo Alamo 237259 28,881 34,525 40,181 45,837 51,335
Hidalgo Alton 15,640 19,420 23,215 27,019 30,822 34,519
Hidalgo County-Other 40,847 50,722 60,632 70,564 80,490 90,146
Hidalgo Donna 20,021 24,860 29,719 34,587 39,456 44,189
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COUNTY }| NAME 2020 2030 2040 2050 2060 2070 .

Hidalgo Edcouch 4,006 4,974 5,946 6,920 7,894 8,841
Hidalgo Edinburg 97711 121,329 145,041 168,800 192,560 215,659
Hidalgo Elsa 7,173 8,906 10,647 12,391 14,136 15,831
Hidalgo Hidalgo 14,191 17,621 21,065 24,516 27,967 31,322
Hidalgo gildalgo County MUD 6,858 8,516 10,181 11,848 13,516 15,138
Hidalgo La Joya 5,050 6,271 7,496 8,724 9,952 11,146
Hidalgo La Villa 2,480 3,079 3,681 4,284 4,887 5474
Hidalgo McAllen 164,597 204,382 244,325 284,348 324,372 363,284
Hidalgo Mercedes 19,732 24,501 29,290 34,088 38,886 43,551
Hidalgo Military Highway WSC 12,142 15,077 18,023 20,976 23,928 26,799
Hidalgo Mission 97,658 121,263 144,962 168,708 192,455 215,541
Hidalgo North Alamo WSC 148,138 183,945 219,894 255915 291,937 326,957
Hidalgo Palmhurst 3,303 4,102 4,904 5,707 6,511 7,292
Hidalgo Palmview 6,919 8,592 10,271 11,953 13,636 15,272
Hidalgo Penitas 5,580 6,928 8,282 9,639 10,996 12,315 .
Hidalgo Pharr 89,220 110,785 132,437 154,131 175,826 196,918
Hidalgo Progreso 6,979 8,666 10,359 12,056 13,753 15,403
Hidalgo San Juan 42,906 53,277 63,690 74,123 84,556 94,699
Hidalgo Sharyland WSC 45,075 55,970 66,908 77,869 88,829 99,485
Hidalgo Sullivan City 5,071 6,297 7,528 8,761 9,995 11,194
Hidalgo Weslaco 45,205 56,132 67,102 78,094 89,087 99,773
Willacy County-Other 530 600 666 735 800 867
Willacy East Rio Hondo WSC 36 40 45 49 54 58
Willacy Lyford 2,981 3,360 3,723 4,110 4,485 4,851
Willacy North Alamo WSC 6,088 6,862 7,604 8,395 59 9,908
Willacy Raymondville 12,880 14,519 16,089 17,762 19,379 20,964
Willacy San Perlita 655 738 817 902 985 1,065

Willacy Sebastian MUD 2,094 2,360 2,615 2,887 3,150 3,408

11,486,128 | 1,807,297 | 2,130,437 -2,4_60,558_ 2,793,095 3,121,199-.

24
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Lower Rio Grande Population Projections by

County (2020-2070)
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Figure 2-2 Lower Rio Grande Population Projections by County (2020-2070)
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Table 2-2

COUNTY NAME

Cameron
Cameron
Willacy
Cameron
Hidalgo
Cameron
Cameron
Hidalgo
Cameron
Willacy
Hidalgo
Hidalgo
Hidalgo
Hidalgo
Hidalgo
Hidalgo
Hidalgo
Cameron
Cameron
Hidalgo
Hidalgo
Willacy
Willacy
Hidalgo
Cameron
Hidalgo
Hidalgo
Hidalgo

Cameron

Gallons Per Capita Per Day for Lower Rio Grande Valley (Rio Grande Regional Water Plan, 2016

Draft)*

Los Fresnos
Indian Lake
Sebastian MUD
Rio Hondo
Hidalgo County MUD #1
Primera
Santa Rosa
Edcouch
Combes
Lyford
Progreso
Penitas

Agua SUD
Palmview
Sullivan City
La Villa

Pharr

El Jardin WSC
Los Indios
Mercedes
Elsa
Raymondville
County-Other
County-Other
San Benito
LaJova
Hidalgo
Alton

La Feria

BASE 2020 2030 2060 2070
GPCD
60 60 60 60 60 60 60

67
73
75
82
87
88
91
94
96
101
103
104
104
106
108
108
109
111
111
112
115
118
121
123
125
125
125

126

60

63

65

74

78

78

80

84

87

92

96

96

96

96

99

99

101

100

101

101

105

112

108

113

115

UL

118

1.7

60
60
62
71
75
73
75
80
83
89
94
93
93
99
95
96
98
96
96
96
102
111
107
108
111
114
116

113

60

60

60

70

73

70

73

77

81

88

2

91

92

90

93

95

96

43

94

94

k)

110

106

106

109

113

115

111

60

60

60

70

72

69

71

76

80

87

93

91

91

89

92

94

95

92

93

93

98

110

106

104

108

112

114

110

60

60

60

69

72

69

71

76

79

87

92

90

91

88

92

94

95

92

93

93

97

109

106

104

108

112

114

110

60
60
60
69
72
69
71
76
79
87
92
90
91
88
92
93
a5
92
93
92
97
109
106
104
108
112
114

109
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G

Hidalgo Donna

Hidalgo Edinburg

Willacy East Rio Hondo WSC
Cameron East Rio Hondo WSC
Hidalgo Alamo

Hidalgo San Juan

Cameron Military Highway WSC
Hidalgo Military Highway WSC
Willacy North Alamo WSC
Cameron North Alamo WSC
Hidalgo North Alamo WSC
Cameron County-Other
Cameron Brownsville

Hidalgo Weslaco

Cameron Harlingen

Hidalgo Sharyland WSC
Cameron Olmito WSC
Cameron Palm Valley

Hidalgo Mission

Cameron Port Isabel

Hidalgo McAllen

Hidalgo Palmhurst

Cameron Rancho Viejo
Willacy San Perlita

Cameron Laguna Vista
Cameron South Padre Island

128

132

132

133

137

144

144

153

153

153

155

162

165

168

169

175

176

193

211

220

259

267

330

599

877

120
124
124
124
128
135
135
145
145
145
146
153
155
158
159
165
165
185
201
210
252
259
319
591

868

T

122

122

121

125

132

132

142

142

142

142

149

152

154

155

161

161

182

196

206

250

256

314

588

864

116
120
120
19
123
130
130
140
140
140
140
147
150
152
153
158
158
180
194
204
249
255
312
587

862

115
119
119
118
122
129
129
140
140
140
138
146
149
151
152
157
157
180
192
203
249
254
311
586

860

115

119

119

118

122

129

129

140

140

140

138

145

149

150

152

157

156

179

192

203

249

254

311

586
860

115

119

1.5

118

122

129

129

139

139

139

138

145

149

150

152

157

156

179

192

203

248

254

Gl

586

860

ASE 2020 2030 2040 2060 2070
PCD
127 116 112 110 109 109 109

*Projected decadal GPCD is the Base Dry Year GPCD with anticipated per captai savings from

implementation of federal plumbing codes included.
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i

GPCD DISTRIBUTION BY WATER USERS (2020)

900.00 [

800.00

700.00

600.00

500.00

400.00

300.00

200.00

RTITTII

100.00

Texas Average GPCD

=== | ocal Average GPCD

GPCD Distribution by Water Users (2020)

Figure 2-3

: Local Average: 148 GPCD; Texas Average: 90 GPCD

National Average: 88 GPCD
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Municipal water demands are calculated by multiplying the per person water use with the
forecasted population. These demands are calculated in ten year increments for the 50 year
planning horizon. Table 2-3 below presents the demand projections and the associated increase
from 2020 until 2070. Figure 2-4 illustrates the demand trends in the study area by county.

Table 2-3 Municipal Demand Projections for Lower Rio Grande Valley (Rio Grande Regional Water Plan, 2016
Draft) (AF/YR)

COUNTY | NAME 2020 2030 2040 2050 2060 2070 DEMAND
INCREASE

Willacy East Rio Hondo WSC

Cameron Indian Lake 51 60 68 78 87 97 46
Willacy County-Other 67 75 83 91 99 107 40
Cameron  North Alamo WSC 79 90 102 115 129 144 65
Willacy Sebastian Mud 149 159 176 195 212 230 81
Cameron  Los Indios 144 161 179 201 226 251 107
Cameron  Rio Hondo 204 224 251 285 320 356 152
Willacy San Perlita 235 260 286 315 344 371 136
Willacy Lyford 291 314 338 368 400 432 141
Cameron  Santa Rosa 295 325 358 400 448 498 203
Cameron  Palm Valley 285 324 365 411 462 514 229
Cameron  Combes 322 358 297 445 498 554 232
Hidalgo La Villa 275 328 385 443 504 564 289
Hidalgo Edcouch 358 419 484 554 630 705 347
Cameron  Primera 422 472 526 590 661 735 313
Cameron Los Fresnos 440 514 589 669 752 838 398
Hidalgo Sullivan City 544 647 755 869 989 1,107 563
Hidalgo Hidalgo County Mud #1 570 682 801 923 1,049 1,174 604
Hidalgo Penitas 603 732 865 1,001 1,139 1,275 672
Cameron  Olmito WSC 732 835 941 1,063 1,192 1,327 595
Hidalgo La Joya 652 783 919 1,060 1,207 1,351 699
Hidalgo Progreso 722 868 1,020 1,177 1,339 1,498 776
Willacy North Alamo WSC 987 1,091 1,197 1,315 1,432 1,548 561
Hidalgo Palmview 743 897 1,056 1,220 1,388 1,554 811
Cameron  Rancho Viejo 835 965 1,099 1,246 1,399 1,557 722
Hidalgo Elsa 811 963 1,121 1,289 1,466 1,641 830
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COUNTY j| NAME 2030 2040 2050 2070 DEMAND .
INCREASE

Cameron  La Feria 1,126 1,274 1,432 1,613 1,809 2,012
Hidalgo Palmhurst 932 1,149 1,369 1,591 1,813 2,030 1,098
Willacy Raymonduville 1,522 1,652 1,784 1,944 21145 2,286 764
Cameron  PortlIsabel 1,327 1,517 1,714 1,936 2,174 2,419 1,092
Cameron  El Jardin WSC 1,704 1,931 2172 2,447 2,744 3,052 1,348
Hidalgo Military Highway WSC 1,841 2,231 2,629 3,039 3,460 3,873 2,032
Hidalgo Hidalgo 1,859 2,254 2,662 3,079 3,505 3,923 2,004
Hidalgo Alton 2,071 2,524 2,990 3,464 3,943 4,413 2,342
Hidalgo Mercedes 2223 2,648 3,091 3,558 4,049 4,531 2,308
Cameron  Laguna Vista 2,435 2,831 3,236 3,676 4,130 4,597 2,162
Cameron  Military Highway WSC 2,950 3,364 3.802 4,294 4,818 5,360 2,410
Hidalgo Donna 2,610 3,126 3,660 4,219 4,802 5375 2,765
Cameron  South Padre Island 3,228 3,755 4,292 4,875 5478 6,098 2,870
Cameron  San Benito 3,607 4,053 4,529 5,088 5,705 6,346 2,739
Hidalgo Alamo 3,231 3,909 4,607 5,326 6,064 6,787 3,556 .
Cameron  East Rio Hondo WSC 3,820 4,366 4,941 5,582 6,261 6,965 3,145
Cameron  County-Other 7,749 8,100 8,494 8,992 9,569 10,176 2,427
Hidalgo County-Other 4,952 6,075 7,232 8,393 9,553 10,691 5,739
Hidalgo Agua SUD 5,590 6,736 7.925 9,152 10,414 11,652 6,062
Hidalgo San Juan 6,152 7,448 8,782 10,154 11,561 12,940 6,788
Hidalgo Weslaco 7,873 9,551 11,271 13,040 14,852 16,625 8,752
Hidalgo Sharyland WSC 8,026 9,722 11,460 13,252 15,094 16,896 8,870
Hidalgo Pharr 9,923 11,933 14,021 16,183 18415 20,607 10,684
Cameron  Harlingen 13,546 15,429 17,400 19,636 22,035 24,516 10,970
Hidalgo Edinburg 13,113 15,899 18,772 21,714 24,721 27,667 14,554
Hidalgo Mission 20,212 24,704 29,290 33954 38,684 43,305 23,093
Hidalgo North Alamo WSC 24,015 29,240 34,598 40,064 45,625 51,069 27,054
Cameron  Brownsville 36,092 41,913 47986 54797 62,040 69,520 33,428
Hidalgo McAllen 38,728 47,219 55875 64,722 73,748 82,563 43,835
Total 243,279 289,105 336,144 386,114 437,561 488,730 245,451




Rio Grande Regional Water Authority | CHAPTER 2 — DEMAND PROJECTIONS

Lower Rio Grande Valley Municipal Water
Demands By county (2020-2070)
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Figure 2-4 Lower Rio Grande Valley Municipal Water Demands by County (2020-2070)
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2.3 IRRIGATION DEMANDS

Irrigation use within Region M and the study area is largely dependent on available supply from the
Amistad-Falcon reservoir system and weather. Irrigation water rights on the Rio Grande are not
guaranteed in their full amount in a drought, but are curtailed based on an allocation system when
the Amistad-Falcon reservoir system falls to a certain storage level. Itis important for regional
planning that irrigation estimates make a distinction between irrigation water use, irrigation rights,
and irrigation water demand. In most actual drought years, farmers may respond to limited water
supplies by selecting crops which require less water or no ‘applied’ water (dry land farming).
Similarly, citrus and pecan trees can tolerate minimal water for a limited time period, but their true
demand for a productive crop is greater than the minimum water required to survive. Since the
RWP process permits only a single demand scenario and is intended to represent a drought year,
irrigation demand is best developed assuming a dry year in which irrigators do not implement
water management strategies because of limited surface water availability. These assumptions
produce the worst-case demand scenario for the planning process.

The base year is established by aggregating the maximum irrigation water use year for each county
in TWDB water use estimates from 2005 to 2009, thus assembling a new representative demand
year. A summary of the TWDB base year estimates, the average use, and the 5-year maximum use
are shown in Table 2-4.

Table 2-4  Summary of TWDB Irrigation Base-Year Demand Estimates (AF/YR)

5-YEAR 5-YEAR
COUNTY 2005 2006 2007 2008 2009 AVERAGE MAXIMUM

Cameron 298,503 308,571 322,976 314,353 314,597 311,800 322,976
Hidalgo 513,348 530,395 519,770 610,576 616,600 558,138 616,600
Willacy 57,532 57,000 57,457 59,300 59,700 58,198 59,700
Total 869,383 895,966 900,203 984,229 990,897 928,136 999,276

In addition to revising the methods for estimating the base year demand, the RWP stakeholders had
concerns about previous methods used for estimating the rate of change. Specifically, the approach
used to estimate irrigation demands had been based on the 2001 Regional Water Plan, and does not
reflect the data and trends of the last 15 years.

Table 2-5  Irrigation Demand Projections by County (AF/YR)

Cameron 355,962 339,470 322,622 305,522 288,601 288,601
Hidalgo 639,676 609,754 577,457 540,797 502,563 502,563
Willacy 69,253 69,074 68,936 68,814 68,741 68,741
Total 1,064,891 1,018,298 969,015 915,133 859,905 859,905

Irrigation demands for the Region M plan were calculated using rigid and broad criteria that will
not be re-evaluated for the specific irrigation water users in the Lower Rio Grande Valley (Table 2-
4). Irrigation demands are not addressed further because they are not a significant focus of this
study.
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2.4 MISCELLANEOUS DEMANDS

The regional water planning groups work with the TWDB to evaluate current demands and project
future water demands for each category of water user group (WUG); municipal, irrigation,
livestock, steam-electric power generation, manufacturing, and mining. For this study the water
demands for manufacturing, mining, steam-electric power generation and livestock are grouped
into a miscellaneous category. Similarly to irrigation demands, the miscellaneous demands were
calculated using broad criteria that will not be re-evaluated in this study. Since the focus of this
study is to provide municipal drinking water demand, projections for miscellaneous use are not
provided.

Estimates and projections for other non-municipal categories were developed and provided by
TWDB with inputs from representatives of regional planning groups. In general, the methodology
uses an initial base year estimate developed by gathering available data, assessing their quality,
adjusting them as necessary, and reviewing their comparability among counties. A rate of change is
then applied to the base year estimate for the planning period, resulting in the projections.

BASE YEAR
ESTIMATE FOR X

MISCELLANEOUS

RATE OF CHANGE

MISCELLANEOUS DEMAND

USES

Figure 2-5 Miscellaneous Demand Projection Methodology

A detailed description regarding the methodology for each of the miscellaneous categories
(manufacturing, mining, steam-electric power generation and livestock demands) is provided in the
2016 Draft Region M plan.
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Table2-6  Miscellaneous Demand Projections by County (AF/YR) .
Cameron Manufacturing 4,708 5111 5,510 5,856 6,324 6,829
Mining 264 277 191 126 61 28
Steam Electric Power Generation 1523 1,780 2,094 2,477 2,944 3,428
Livestock 334 334 334 334 334 334
Hidalgo Manufacturing 5,461 5,909 6,357 6,756 7,276 7,836
Mining 2,844 3,620 4,198 4,819 5532 6,434
Steam Electric Power Generation 14,151 16,545 19,462 23,018 27,354 32,507
Livestock 830 830 830 830 830 830
Willacy Manufacturing 136 136 136 136 136 136
Mining 49 51 38 28 18 12
Steam Electric Power Generation 0 0 0 0 0 0

Livestock 261 261 261 261 261 261

BLACK & VEATCH | Demand Projections 2-14



Rio Grande Regional Water Authority | CHAPTER 2 — DEMAND PROJECTIONS

. 2.5 SUMMARY

This section summarizes the water demand projections; regional demand projections for 2020 are
shown in Figure 2-6.

]

&

Though municipal demands in 2020 are a fifth of anticipated demands accordingly to the
data compiled and calculated by the Region M Planning Group and the TSDC, these demands
will double by 2070, to just over 500,000 AF/YR. To meet this demand 50,000 AF/YR of
supply needs to be added each decade over the planning horizon,

Municipal demands are dispersed throughout the valley as can be seen in Figure 2-7.
However, the largest increases in demand are located in the metropolitan areas of McAllen,
Harlingen and Brownsville. Regional supply projects in these areas may be an economic
alternative, and will be evaluated further in subsequent chapters. Smaller demands will also
be considered for alternative supply strategies and may be included in regional solutions
based on their proximity to the projects.

Irrigation changes in the study area are caused by many factors including urbanization of
farmlands, farm subsidies, available work force, extreme weather, pricing and market
conditions. A separate study on irrigation districts and supplies is ongoing and will further
address changes in irrigation demands. Municipal demand and irrigation demand
completely dominate the other water user groups in the Lower Rio Grande Valley. During
the study period it is expected that municipal demands will increase, and irrigation
demands will decrease both as a result of increasing cost pressure on water and because of
urbanization of irrigable land. Also irrigated areas are expected to decline with expansion
of urbanization into agricultural farmlands.

Regional Demand Projections by
Water Us