Public
Comment

Comment Type
(Verbal or

Rio Grande Regional Water Planning Group
Summary of Public Comments and Responses

No. Written) Commenter Name and Affiliation Summary of Public Comment Rio Grande RWPG Response

1 Verbal Rene Perez, TCEQ Commentor requested that Region M incorporate a new salinity study into the 2026 Plan, |The Rio Grande RWPG has added a new paragraph to Chapter 1, Section 1.4.2

which focuses on the impact of increasing salinity in the Colorado River. U.S.- Mexico (which discusses other existing water-focused plans in the region).

Salinity Study of the Lower Rio Grande/Rio Bravo was conducted collaboratively by the

University of Texas at Austin and the Universidad Nacional Auténoma de México “In 2025, the U.S.- Mexico Salinity Study of the Lower Rio Grande/Rio Bravo was conducted
collaboratively by the University of Texas at Austin and the Universidad Nacional Auténoma de
México. The study was developed under the Border 2025 Initiative and focuses on the delivery of
quality water from the U.S. to Mexico via the Colorado River. It highlights key treaty obligations under
the 1944 Water Treaty and Minute 242, salinity control efforts in the U.S., and binational coordination
between IBWC and CILA. It also outlines ongoing challenges related to climate change, drought, and
infrastructure needs, as well as water and salt exchanges between groundwater and the Lower Rio
Grande/Rio Bravo. The study provides insights on organization and cooperation, data and salinity, and
recommendations on data, models, and remediation.”

2 Written Rene Perez, TCEQ Commentor requested that Region M incorporate a new salinity study into the 2026 Plan, |The Rio Grande RWPG has added a new paragraph to Chapter 1, Section 1.4.2
which focuses on the impact of increasing salinity in the Colorado River. U.S.- Mexico (which discusses other existing water-focused plans in the region).

Salinity Study of the Lower Rio Grande/Rio Bravo was conducted collaboratively by the

University of Texas at Austin and the Universidad Nacional Auténoma de México “In 2025, the U.S.- Mexico Salinity Study of the Lower Rio Grande/Rio Bravo was conducted
collaboratively by the University of Texas at Austin and the Universidad Nacional Auténoma de
México. The study was developed under the Border 2025 Initiative and focuses on the delivery of
quality water from the U.S. to Mexico via the Colorado River. It highlights key treaty obligations under
the 1944 Water Treaty and Minute 242, salinity control efforts in the U.S., and binational coordination
between IBWC and CILA. It also outlines ongoing challenges related to climate change, drought, and
infrastructure needs, as well as water and salt exchanges between groundwater and the Lower Rio
Grande/Rio Bravo. The study provides insights on organization and cooperation, data and salinity, and
recommendations on data, models, and remediation.”

3 Verbal Isabel Keddy, TCEQ Wished to second Rene Perez’s verbal comments supporting the incorporation of the See response for 1 and 2.
salinity study into the 2026 Plan.

4 Written City of Donna Request to add a 5 MGD brackish water desalination project and an off-channel reservoir  [The Rio Grande RWPG has added the new brackish groundwater desalination
for raw water storage capacity. strategy and project as recommended in Chapter 5 of the final 2026 RWP. There

was not enough time and budget to fully evaluate the new reservoir project, but it
has been mentioned in the “Considered Water Management Strategies” section
(5.4) of Chapter 5 of the final plan.

5 Written City of Elsa Request to add 6 water projects (a secondary line from Engleman Garden, a new water The Rio Grande RWPG has added the new groundwater well and non-potable reuse
well, an interconnect with North Alamo, a study on the interconnect & other raw water strategies and projects as recommended in the final 2026 RWP. The secondary line
supply, acqusition of CCN, and improvements to the filtration plant) and 3 wastewater from Engleman Garden is already included in Section 5.3.2.2 of Chapter 5 of the
projects (reactivating the race tract, installation of solar panels, potential reclaimed water) [2026 RWP. The other requests could not be included as they could not be

confirmed to meet TWDB requirements.

6 Written Maverick County Request to add a new 1.5 MGD brackish groundwater desalination plant with associated The Rio Grande RWPG has added the new brackish groundwater desalination
infrastructure. strategy and project as recommended in Chapter 5 of the final 2026 RWP. The full

1.5 MGD is not available from the aquifer under the MAG, so firm yield and unit
costs were based on an availability of 136 ac-ft/yr.
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Rio Grande Regional Water Planning Group
Summary of Public Comments and Responses

Public Comment Type
Comment (Verbal or

No. Written) Commenter Name and Affiliation Summary of Public Comment

Rio Grande RWPG Response

7 Written City of Mercedes Request to add a new 5.0 MGD brackish groundwater desalination plant with associated The Rio Grande RWPG has added the new brackish groundwater desalination
infrastructure and a raw water reservoir. strategy and project as recommended in Chapter 5 of the final 2026 RWP. There
was not enough time and budget to fully evaluate the new reservoir project, but it
has been mentioned in the “Considered Water Management Strategies” section
(5.4) of Chapter 5 of the final plan.

8 Written City of Pharr Request to add a new brackish groundwater desalination plant with associated The Rio Grande RWPG has added the new brackish groundwater desalination
infrastructure to expand water capacity, and to update the direct potable reuse water strategy and project as recommended in Chapter 5 of the final 2026 RWP, and has
strategy. incorporated the updates to the Pharr DPR project.

9 Written City of Rio Hondo Request to add an off channel reservoir for raw water storage. There was not enough time and budget to fully evaluate a new reservoir project,
but it has been mentioned in the “Considered Water Management Strategies”
section (5.4) of Chapter 5 of the final plan.

10 Written Debbie Farmer, General Manager of Commentor wrote to protest the 1.5 MGD Brackish GW Desalination project proposed by  |Objection was incorporated by including it as part of the "implementation issues"
Wintergarden Conservation District Maverick County, since the groundwater availability for the project is MAG limited. in the description of the Maverick County project in Chapter 5 of the final plan.
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Region M Public Hearing — Received Verbal Comments — 05/22/2025

Rene Perez, TCEQ

| did sign up right on the correct form. Well, good afternoon, everyone. My name is Rene Perez.
I'm with the TCEQ, Regional Office 15. I'm with the Border Affairs Program. So I'm the border
affairs liaison for this region.

| sent a study to Mayor Darling. | had sent it to him, actually following up on the last Region M
meeting.

The study that | sent to Mr. Darling was conducted by the University of Texas at Austin and the
Universidad Nacional Autonoma de Mexico. The study is entitled US-Mexico Salinity
Management Program and was developed under the Border 2025 Program, and it focuses on
the delivery of quality water from the US and Mexico via the Colorado River.

It highlights key treaty obligations under the 1944 Water Treaty and Minute No. 242 - salinity
control efforts in the US and by national coordination between the IBWC and CILA.

It also outlines ongoing challenges related to climate change, drought and infrastructure needs.
So the purpose of this study is to recognize the impact of high salinity in the river, an increasing
trend, and also to highlight completion of the recent binational study.

Now | know Mr. Eddie Moderow, who is my boss, was online. | think he had to jump into another
meeting. He also wanted to make a few comments.

| think my colleague Isabel Keddy is online as well. | don't know if they wanted to say a few
words at this time, but that was my pitch - to hope that you will consider adding the salinity study
to the regional plan.

Isabel Keddy, TCEQ

Rene, thank you. | just want to hop on — sorry, | was having trouble with my mute button. | just
want to step in. And second, Rene’s comments. The purpose of the binational study was to
really recognize and highlight the impact of high salinity in the river, noticing the increasing
trends. Having this highlighted as a recommended strategy and increased visibility of it would be
fantastic.

Thank you all for your time, and | appreciate you all considering the plan.



From: Rene Perez

To: Outreach_RegionM; Jim Darling (James.darling@utrgv.edu); Jim Darling (jemd1225@yahoo.com)
Cc: Eddie Moderow; Melisa Gonzales; Valerie Ramos

Subject: Request for Consideration of Salinity Study Inclusion in Region M Plan

Date: Wednesday, May 7, 2025 11:18:05 AM

Attachments: imaqge001.png

SP2025 U.S.-Mexico-Salinity 2.25 v2 (1).pptx
SP2025 U.S.-Mexico-Salinity 2.25 v2 ESP.pptx

Caution - External Email: This email originated outside of Black & Veatch. Please do
not click links or open attachments unless you recognize the sender and know the
content is safe.

Dear Chairman Darling,

My name is Rene Perez, and | am with the Texas Commission on Environmental
Quality (TCEQ) Office, Region 15, Border Affairs Division.

I had the opportunity to attend this morning’s Region M meeting and wanted to
extend my sincere thanks to you and your team for the informative update and your
continued efforts in water planning for the region.

I also noted that the next scheduled meeting for plan updates is on May 22, 2025. In
anticipation of that discussion, I would like to respectfully request the opportunity to
submit and propose inclusion of a salinity study in the Region M Water Plan. This
study, attached to this message, was conducted collaboratively by the University of
Texas at Austin and the Universidad Nacional Autonoma de México (UNAM).

The study, titled “U.S.-Mexico Salinity Management Program”, was developed under
the Border 2025 initiative and focuses on the delivery of quality water from the U.S. to
Mexico via the Colorado River. It highlights key treaty obligations under the 1944
Water Treaty and Minute 242, salinity control efforts in the U.S., and binational
coordination between IBWC and CILA. It also outlines ongoing challenges related to
climate change, drought, and infrastructure needs.

A summary of the attached PowerPoint includes:

® Treaty Frameworks: Legal salinity thresholds and delivery obligations.

e Salinity Control Mechanisms: On-farm irrigation improvements and canal
modernization led by various U.S. agencies.

e Binational Coordination: Monitoring and management of water quality
across international boundaries.

® Monitoring and Reporting: Transparent data-sharing and adaptive
planning.

® Challenges: Climate stressors and the need for continued cross-border
collaboration.

Please let me know if there is a process or formal step, | should follow to have this
study considered for inclusion in the Region M Plan. | would be happy to provide
additional background or coordinate further if needed.
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Reach Map
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Model Schematic
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REPORTS
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Literature Review on Salinity

This report provides a historical context for the evolution of salinity issues from 1960 to 2020, and recent studies from 2021 to 2024 in Rio Grande/Río Bravo.

Lists recommendations articulated by previous authors for collecting data, managing, mitigating, and adapting to the rising salinity levels, and possible policies for addressing salinity.
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Rainfall

To estimate rainfall, we use measurements at the site (ground stations) of the river and remote sensing information.

Used photo interpretation of images to calculate an initial area for each segment of the Rio Grande/Río Bravo on the day the image was captured. 

We used LIDAR data to calculate the slopes on data for different portions of each segment.

With the slope, we can calculate the area of each segment at any given river height. 

With the precipitation rate (ml per day) and the area of the segment (square meters), we can calculate the volume of rainfall in cubic meters per day in that segment. 
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Area as a function of river gauge







Rainfall
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Evaporation

Evaporation rate (mm/day) can be calculated out of weather data for the three meteorological stations in the LRG/RB.

Using slope (from LIDAR) and GIS,  daily areas (m2) can be assessed and indexed to river heights (gauge) to calculate total evaporation volume per segment-day (m3/day).

Evaporation can be tallied by day, month, season, or year per segment, helping with the main water and salt mass balance calculations.
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Estimating Evapotranspiration

This report describes the methodology for using remote sensing to measure phreatophyte coverage area and use that to estimate evapotranspiration. 

Findings indicate that evapotranspiration persistently decreases the overall water balance in the LRG/RB and can have a significant effect on increasing salinity levels. 

Evapotranspiration is calculated using coefficient through Arundo donax (carrizo) and several weather variables. 
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Double-check anzalduas salinity gage

Retitle slide: reach 2a



Is flow from below anzalduas



Change title to reach 2a above azalduas 

Check salinity readings 



Evap high rate = no flow? Check whether the flow is low, possible in anzalduas 





Switch graphs to los Ebanos flow – use reach 2 evaporation
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Point Sources of Salinity

This report examines the contributions of human activities to salinity levels.

Factors such as wastewater management, agricultural water use, and industrial discharges play a role in increasing salinity. 
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Impacts of Drains on Salinity

The drains contribute to salt that varies by season and location.

On average, the flow volume is small so even if the salinity is high, the contribution of salt from the river exceeds that from the drains by order of magnitude in most instances. 
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Non-Point Sources

This report reviews non-point sources, for which there is no salinity data. 

The only data available is fecal coliform load.







Groundwater and Salinity

This report reviews the salt exchange between groundwater and river water through river infiltration and groundwater discharge. 

Saline groundwater contributions can significantly raise salinity when flows are low and the water table in the banks is high.

Reach losses occur when flows are high and the water surface is above the water table. 

There are very few measurements of either salinity of the groundwater adjacent to the river or the volume of water that is exchanged from the river to the banks (and vice versa). 

There are no available models to estimate those changes and the known sources of salinity do not fully explain salinity.
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Irrigation Return Flow

This report examines the return flow salinity and flow measurements for drains to the LRG/RB from Mexico.

There are variable levels of salinity and salt load among drains, with seasonal and annual variability of both salinity and flow.

The contribution of salt to the river from irrigation return flow is modest, compared to the load in the river on average.







Economic Impact of Salinity on Agriculture

The economic impact is calculated for estimated yield reduction for study areas at various levels of salinity. 

Increasing salinity reduces yield – some crops are more sensitive than others.

Water shortage in the river is more consequential than reducing salinity.
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Estimated Loss of Productivity
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Economic Impact on Domestic Water Uses

Increased salinity in LRG/RB water shortens the lifespan of household appliances, causing higher repair and replacement costs.

Households rely more on bottled water and water softeners, further raising expenses.

Reducing salinity from 1100 mg/L to 700 mg/L could save $73.1 million annually for residents in Texas' Hidalgo, Cameron, and Starr counties and Mexico’s Tamaulipas region.
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Water Supply Pipes Life Span in Years 

		TDS Levels		Life Span in Years as a Function of TDS in mg/L

		700		20.5

		900		17.9

		1100		16.1











24



Marginal Savings for Water Supply Pipes, Faucets, Water Heaters, Garbage Disposals, Clothes Washers, Dishwashers, and Evaporative Coolers









		Changing TDS Levels 		Marginal Savings

		From 1100 to 900		$12,532,241

		From 900 to 700		$13,607,505

		From 1100 to 700		$26,139,749
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In 2023, industries in Region M consumed approximately 11,933 acre-feet of water from surface and groundwater sources solely for industrial users. 

The percentage of this water used for these appliances is unknown at this point.

While some industries treat the water before intake, the majority do not. 

		Cost of 1 mg/L Increase in Salinity		

		Business Item		Cost per Acre-Foot

		Cooling Tower Operation		$14.52 

		Boiler Operation		$7.91

		Process Water Treatment		$9.04
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OASIS/DATA ANALYSIS







Identifying Causes of High Salinity in the Río Bravo/Rio Grande

And why was the salinity so high for so long in 2021?
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Disclaimer:

All conclusions are preliminary.

There are sufficient data to provide only anecdotal evidence of conclusions.







What caused extended high salinity in 2021? This is probably most of the answer:

There was high rainfall in the spring of 2021. It persisted through the fall. 

This likely raised the water table above levels normally associated with irrigation. 

A high water table increased bank seepage into the river.
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Precipitation in 2021 and 2023: Tributary Area All Reaches, North and South
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Sources of Salinity

Releases from Falcon – 550 to 750 mg/l:

Upstream sources affect Falcon salinity

Agricultural drains discharging to the river:

Salinity can be very high, but flows are usually low as a % of river flow

Direct runoff from tributary streams:

Episodic, caused by high rainfall – larger tributaries are dammed

Transitory

Bank seepage – not measured – a potential source of unaccounted salt

Phreatophytes – water loss estimated, concentrate salt along riverbank

Evaporation – estimated

Wastewater discharges – very small volumes, not considered

Non-point sources – limited information on contributions to salinity
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Bank Seepage

When water table is above the river, water seeps into the river and vice versa.

Water in the shallow bank aquifer is likely to be salty:

Years of phreatophyte growth and irrigated farming have evaporated a vast amount of water and a vast amount of left salt behind.

Irrigation applications and rainfall raise the water table increasing bank seepage.

Water seeps into the ground from agricultural drains.
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Source: https://pubs.usgs.gov/circ/circ1139/htdocs/natural_processes_of_ground.htm 













When water table is above the river, water seeps into the river and vice versa.

Water in the shallow bank aquifer is likely to be salty

Years of phreatophyte growth and irrigated farming have evaporated a vast amount of  water and a vast amount of left salt behind.

Irrigation applications and rainfall raise the water table increasing bank seepage

Water seeps into the ground from agricultural drains



What Factors Increase the Impact of 
Bank Seepage?

The Rio Bravo/Rio Grande is incised:

The fields and drains along the river are significantly higher than the river itself.

Water in unlined drains can “push” water into the river through the ground.

The soil around the river is salty:

Seeping water likely picks up salt from the ground.









What Happens When it Rains A Lot?

A lot of water seeps into the ground:

A 50mm rain can provide enough infiltration to provide .4 cms/river km for a month. That water will dissolve salt from the soil – salinity rises.

An underground “reservoir” of salty water is created that can keep salinity high for long periods – salinity rises.

Seepage enters the river from BOTH sides.

Demand for irrigation may go down – or not:

If so, releases from Falcon go down, causing a decrease of % of “low” salinity water in the river – salinity rises.

If not, irrigation of wet ground increases infiltration and runoff of salty water – salinity rises.







Methodology: Water and Salt Mass Balance

Account for know inflows and salt loads in the reach – gains and losses:

Salt loads calculated from concentration and flow.

Withdrawals take both salt and water from the river.

Evaporation takes only water.

Take downstream flow/load and subtract upstream and reach gains and losses.

Differences are unknown/unaccounted for flow and load.

This methodology would not be possible without continuous flow data and salinity data from IBWC, CILA, CONAGUA, TCEQ (CWQMN), and USGS!!!!
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Much of our Data is Provisional

Has not been thoroughly reviewed for quality assurance or quality control.

We have made a few corrections, where an error is “obvious.”

We have done the best we could with what was provided.
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Withdrawal Data is Limited

No data on direct irrigation withdrawals in Mexico.

Demand data in Texas is from withdrawal requests to the Texas Watermaster, and may be different than actual withdrawals.









Reach Map
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Model Schematic
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Selected Events

Bank Seepage: Roma to Rio Grande City — December 24, 2021 to February 22, 2022:

Conclusions are plausible but not confirmed

Rainy year led to high water table

High unknown salt contributions with low flow corresponding with irrigation along the River increases groundwater and leads to bank seepage

Evaporation: Rio Grande City to Los Ebanos — July 31, 2021 to September 10, 2022:

Sustained low flow leads to high salinity

Precipitation: Rio Grande City to Los Ebanos — July 12, 2021 to August 21, 2021:

Rainy year led to high water table

High unknown salt contributions with high flow without corresponding drain releases
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Salinity Event #1 in Reach 1 (Rio Grande City)
January – February 2022











Salinity Event #1 in RGC, January - February 2022
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Salinity Event #1









When water table is above the river, water seeps into the river and vice versa.

Water in the shallow bank aquifer is likely to be salty

Years of phreatophyte growth and irrigated farming have evaporated a vast amount of  water and a vast amount of left salt behind.

Irrigation applications and rainfall raise the water table increasing bank seepage

Water seeps into the ground from agricultural drains





Salinity Event #1
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% of Salt in Reach 1

December 24, 2021 – February 27, 2022  





upstream	local	evaporation	unknown	0.41545454545454552	7.469696969696972E-2	1.2272727272727284E-2	0.49848484848484836	upstream	local	evaporation	unknown	0	





Plausible Cause of Unknown Salt in Salinity Event #1 

Bank seepage due to: 

Ongoing irrigation 

Prior rainfall

Río San Juan/Drén Fresnos outflow

Note: Similar extractions from Marte R Gómez in 2022 and 2023 do not produce high salinity events.











Marte Gómez Extractions, January 2022 – February 2022













48





High Rainfall in 2021 Continued though Fall

Precipitation 2021 and 2023 Tributary Area All Reaches, North and South







Salinity Event #2 in Reach 2
January – February 2022







Salinity Event #2 in Los Ebanos, Aug - Sept 2022
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Salinity Event #2





Put a slide in here explaining the results. Have this slide precede the graphs on here  dan to revise
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Plausible Cause of Unknown Salt
Event #2 

Low flow at Los Ebanos

Irrigation return flows from direct river withdrawals/extractions

Bank seepage from irrigation











Salinity Event #3 in Reach 2  
July - August 2021







Salinity Event #3 in Los Ebanos, Aug - Sept 2022













Salinity Event #3







Dan: make graph that looks like flows and salinity like the first graph, plus slide that tells the story
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High Rainfall in 2021 Continued though Fall

Precipitation 2021 and 2023 Tributary Area All Reaches, North and South







Plausible Cause of Unknown Salt
Event #3 

Irrigation return flows from external sources

Bank seepage from irrigation, continuing high rainfall, and, for part of the period, declining river flow













IDEAS
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Idea #1: Enhance Monitoring and Data Collection

Implement improved monitoring for flow and salinity that enable accurate water management of the Lower Rio Grande/Río Bravo.

Ensure the sufficiency and co-location of salinity and flow gauges along the Lower Rio Grande/Río Bravo. 

Collect more data on water uses to estimate the economic consequences on commercial, agricultural, and industrial uses.

Collect salinity data from more point and nonpoint sources, including storm water run-off. 
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Reasoning

Effective approaches towards salinity management in the Lower Rio Grande/Río Bravo relies on accurate, real-time data. 

Improving monitoring systems and strategic placement of salinity and flow gauges:

Will promote a better understanding of specific events.

Will allow use of real-time data in managing water flows and salinity. 

This study has identified a list of missing salinity and flow data.







Idea #2: Synchronized Data Management Between CILA/IBWC

Development of a synchronization scheme for data shared between CILA and IBWC systems. 

Coordination of monitoring programs between CILA/IBWC, CONAGUA, TCEQ, and USGS for the Lower Rio Grande/Río Bravo.

Sharing of operational plans and actions in real-time.







Reasoning

Synchronized databases will allow all parties to improve operational efficiency for maximizing water deliveries and minimizing salinity. 

Synchronized databases will help ensure all parties are using best available information and promote quality assessment and quality control on both sides.
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Idea #3: Salinity Mitigation and Water Quality Management

Cooperation on options for preventing, treating, managing, and removing salinity from the Lower Rio Grande/Río Bravo.

Communication by both the U.S. Section and Mexican Section of water and salt releases from dams and other influent sources. 

Cooperate to develop a shared water quality management strategy/plan for the Lower Rio Grande/Río Bravo.
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Reasoning

Cooperation is necessary to abate the economic effects of high salinity on water uses. 
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Idea #4: Cost-Effective Infrastructure and Management

Aqueduct or pipeline with stations to blend with river water to provide maximum water at acceptable quality.

An operations plan will be required as a part of project design.

Avoid exceptionally low or high releases from Falcon:

Encourage cooperation on withdrawals among irrigation districts.

Install pumps along the river to lower the water table and blend water when flows are high.

Desalination for selected users.

System storage for municipal and industrial users to avoid withdrawals during short salinity spikes.
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Reasoning

Each of these improvements might enable the parties to prevent and/or control unnecessary salinity.

This infrastructure allows users to manage salinity to reduce costs. 

In occasions where salinity rises from permissible levels, the Water Master will have tools to return to permissible levels. 







Thank You! 
Discussion
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Revisión de la literatura sobre salinidad

Este informe proporciona un contexto histórico para la evolución de los problemas de salinidad desde 1960 hasta 2020, y estudios recientes de 2021 a 2024 en Río Grande/Río Bravo.
Enumera las recomendaciones articuladas por autores anteriores para recopilar datos, gestionar, mitigar y adaptarse al aumento de los niveles de salinidad, y las posibles políticas para abordar la salinidad.
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Precipitación

Para estimar las precipitaciones, utilizamos mediciones en el sitio (estaciones terrestres) del río e información de teledetección.
Se utilizó la interpretación fotográfica de las imágenes para calcular un área inicial para cada segmento del Río Grande/Río Bravo el día en que se capturó la imagen. 
Utilizamos datos LIDAR para calcular las pendientes en los datos de diferentes partes de cada segmento.
Con la pendiente, podemos calcular el área de cada segmento a cualquier altura del río. 
Con la tasa de precipitación (mm por día) y el área del segmento (metros cuadrados), podemos calcular el volumen de lluvia en metros cúbicos por día para dicho segmento.
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Área en función del medidor (altura) del río





Precipitación
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Evaporación

La tasa de evaporación (mm/día) puede calcularse a partir de los datos meteorológicos de las tres estaciones meteorológicas del LRG/RB.
Utilizando la pendiente (de LIDAR) y el SIG, las áreas diarias (m2) se pueden evaluar e indexar a las alturas de los ríos (calibre) para calcular el volumen total de evaporación por segmento-día (m3/día).
La evaporación se puede contabilizar por día, mes, estación o año por segmento, lo que ayuda con los cálculos principales del balance de masa de agua y sal.
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Estimación de la evapotranspiración

En este informe se describe la metodología utilizada por teledetección para medir el área de cobertura de freatofitos y utilizarla para estimar la evapotranspiración. 
Los hallazgos indican que la evapotranspiración disminuye persistentemente el balance hídrico general en el LRG/RB y puede tener un efecto significativo en el aumento de los niveles de salinidad. 
La evapotranspiración se calcula mediante el coeficiente de Arundo donax (carrizo) y varias variables meteorológicas. 
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Fuentes puntuales de salinidad

Este informe examina las contribuciones de las actividades humanas a los niveles de salinidad.
Factores como la gestión de aguas residuales, el uso del agua agrícola y las descargas industriales desempeñan un papel en el aumento de la salinidad. 
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Impactos de los drenes en la salinidad

Los drenes o desagües aportan sal que varía según la estación y la ubicación.
En promedio, el volumen de flujo es pequeño, por lo que incluso si la salinidad es alta, la contribución de sal del río supera la de los desagües en orden de magnitud en la mayoría de los casos. 
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Fuentes no puntuales

Este informe revisa las fuentes no puntuales, para las cuales no hay datos de salinidad. 
Los únicos datos disponibles son la carga de coliformes fecales.







Aguas subterráneas y salinidad

Este informe revisa el intercambio de sal entre el agua subterránea y el agua del río a través de la infiltración del río y la descarga de agua subterránea. 
Los aportes de agua subterránea salina pueden aumentar significativamente la salinidad cuando los caudales son bajos y el nivel freático en las orillas es alto.
Las pérdidas de alcance ocurren cuando los caudales son altos y la superficie del agua está por encima del nivel freático. 
Hay muy pocas mediciones de la salinidad del agua subterránea adyacente al río o del volumen de agua que se intercambia del río a las orillas (y viceversa). 
No hay modelos disponibles para estimar esos cambios y las fuentes conocidas de salinidad no explican completamente la salinidad.
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Caudal de retorno de riego

Este informe examina las mediciones de salinidad y caudal de retorno para los drenes al Bajo Rio Grande/Rio Bravo (LRG/RB) desde México.
Existen niveles variables de salinidad y carga salina entre los drenes, con variabilidad estacional y anual tanto de la salinidad como del flujo.
La contribución de sal al río desde el flujo de retorno del riego es modesta, en comparación con la carga en el río en promedio.







Impacto económico de la salinidad en la agricultura

El impacto económico se calcula para la reducción estimada del rendimiento en las áreas de estudio a varios niveles de salinidad. 
El aumento de la salinidad reduce el rendimiento: algunos cultivos son más sensibles que otros.
La escasez de agua en el río es más importante que la reducción de la salinidad.
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Pérdida estimada de productividad
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Impacto económico en los usos domésticos del agua

El aumento de la salinidad en el agua LRG/RB acorta la vida útil de los electrodomésticos, lo que provoca mayores costos de reparación y reemplazo.
Los hogares dependen más del agua embotellada y los ablandadores de agua, lo que aumenta aún más los gastos.
Reducir la salinidad de 1100 mg/L a 700 mg/L podría ahorrar $73.1 millones USD anuales para los residentes de los condados de Hidalgo, Cameron y Starr en Texas y la región de Tamaulipas en México.
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Vida útil de las tuberías de suministro de agua en años 

		Niveles de TDS		Esperanza de vida en años en función del TDS en mg/l

		700		20.5

		900		17.9

		1100		16.1
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Ahorros marginales para tuberías de suministro de agua, grifos, calentadores de agua, trituradores de basura, lavadoras de ropa, lavavajillas y enfriadores evaporativos









		Cambiar los niveles de TDS 		Ahorro marginal

		From 1100 to 900		$12,532,241

		From 900 to 700		$13,607,505

		From 1100 to 700		$26,139,749
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En 2023, las industrias de la Región M consumieron aproximadamente 11,933 acres-pie de fuentes de agua superficiales y subterráneas únicamente para usuarios industriales. 
Por el momento se desconoce el porcentaje de esta agua utilizada para estos electrodomésticos.
Si bien algunas industrias tratan el agua antes de la ingesta, la mayoría no lo hace. 

		Coste de 1 mg/L de aumento de la salinidad		

		Artículo de Negocio		Cost per Acre-Foot

		Operación de la torre de enfriamiento		$14.52 

		Funcionamiento de la caldera		$7.91

		Tratamiento de aguas de proceso		$9.04
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OASIS/ANÁLISIS DE DATOS







Identificando las causas de la alta salinidad en el Río Bravo/Río Bravo

¿Y por qué la salinidad fue tan alta durante tanto tiempo en 2021?
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Descargo de responsabilidad:

Todas las conclusiones son preliminares.
Hay datos suficientes para proporcionar solo evidencia anecdótica de las conclusiones.







¿Qué causó la alta salinidad prolongada en 2021? Esta es probablemente la mayor parte de la respuesta:

En la primavera de 2021 la cantidad de lluvia fue alta y persistió durante el otoño. 
Esto probablemente elevó el nivel freático por encima de los niveles normalmente asociados con el riego. 
Un nivel freático alto aumentó la filtración de la orilla hacia el río.
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Precipitaciones en 2021 y 2023: zona tributaria en todos los conexos, norte y sur
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Fuentes de salinidad

Liberaciones de Falcon – 550 a 750 mg/l:

Las fuentes aguas arriba afectan la salinidad de los halcones

Drenes agrícolas que vierten al río:

La salinidad puede ser muy alta, pero los caudales suelen ser bajos como un porcentaje del caudal del río

Escorrentía directa de los arroyos tributarios:

Episódico, causado por fuertes precipitaciones: los afluentes más grandes están represados
Transitorio

Las filtraciones de las márgenes – no medidas – son una fuente potencial de sal no contabilizada
Freatofitas – pérdida de agua estimada, sal concentrada a lo largo de la orilla del río
Evaporación – estimada
Vertidos de aguas residuals – volúmenes muy pequeños, no considerados
Fuentes no puntuales – información limitada sobre las contribuciones a la salinidad
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Filtración de las márgenes

Cuando el nivel freático está por encima del río, el agua se filtra en el río y viceversa.
Es probable que el agua del acuífero de la ribera poco profunda sea salada:
Años de crecimiento de freatofitas y agricultura de riego han evaporado una gran cantidad de agua y depositado una gran cantidad de sal.
Las aplicaciones de riego y las lluvias elevan el nivel freático aumentando la filtración de los bancos.
El agua se filtra en el suelo desde los desagües agrícolas.
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Source: https://pubs.usgs.gov/circ/circ1139/htdocs/natural_processes_of_ground.htm 













When water table is above the river, water seeps into the river and vice versa.

Water in the shallow bank aquifer is likely to be salty

Years of phreatophyte growth and irrigated farming have evaporated a vast amount of  water and a vast amount of left salt behind.

Irrigation applications and rainfall raise the water table increasing bank seepage

Water seeps into the ground from agricultural drains



¿Qué factores aumentan el impacto de las filtraciones de las margenes?

El Río Bravo/Río Bravo está inciso:

Los campos y drenes a lo largo del río son significativamente más altos que el propio río.
El agua en los drenes sin revestimiento puede "empujar" el agua hacia el río a través del suelo.

El suelo alrededor del río es salado:

Es probable que el agua que se filtra recoja la sal del suelo.







¿Qué pasa cuando llueve mucho?

Una gran cantidad de agua se filtra en el suelo:
Una lluvia de 50 mm puede proporcionar suficiente infiltración para proporcionar 0,4 cm/km de río durante un mes. Esa agua disolverá la sal del suelo: la salinidad aumenta.
Se crea un "depósito" subterráneo de agua salada que puede mantener la salinidad alta durante largos períodos: la salinidad aumenta.
Las filtraciones ingresan al río por AMBOS lados.
La demanda de riego puede disminuir, o no:
Si es así, las liberaciones de Falcon disminuyen, lo que provoca una disminución del % del agua de "baja" salinidad en el río: la salinidad aumenta.
De lo contrario, el riego de suelo húmedo aumenta la infiltración y la escorrentía del agua salada: aumenta la salinidad.







Metodología: Balance de masa hídrica y salina

Tenga en cuenta las entradas conocidas y las cargas de sal en el balance: ganancias y pérdidas:
Cargas salinas calculadas a partir de la concentración y el caudal.
Los retiros toman tanto sal como agua del río.
La evaporación solo toma agua.
Tome el flujo/carga aguas abajo y reste aguas arriba y alcance las ganancias y pérdidas.
Las diferencias son de caudal y carga desconocidas o no contabilizadas.
Esta metodología no sería posible sin los datos de flujo continuo y los datos de salinidad de IBWC, CILA, CONAGUA, TCEQ (CWQMN) y USGS!!!
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Gran parte de nuestros datos son provisionales

No ha sido revisado minuciosamente para garantizar o controlar la calidad.
Hemos hecho algunas correcciones, donde un error es "obvio".
Hemos hecho lo mejor que hemos podido con lo que se nos proporcionó.
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Los datos de retiro son limitados

No hay datos sobre las extracciones directas de riego en México.
Los datos de demanda en Texas provienen de las solicitudes de retiro a Texas Watermaster y pueden ser diferentes a los retiros reales.









Mapa de alcance
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Esquema del modelo
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Eventos seleccionados

Filtración bancaria: Roma a la ciudad de Río Grande — 24 de diciembre de 2021 al 22 de febrero de 2022:

Las conclusiones son plausibles, pero no confirmadas
Un año lluvioso llevó a un nivel freático alto
Altos aportes de sal desconocida con bajo caudal correspondiente al riego a lo largo del río, aumenta el agua subterránea y conduce a la filtración de las orillas

Evaporación: de la ciudad de Río Grande a Los Ébanos — 31 de julio de 2021 al 10 de septiembre de 2022:

Un flujo bajo sostenido conduce a una alta salinidad

Precipitaciones: Ciudad de Río Grande a Los Ébanos — 12 de julio de 2021 al 21 de agosto de 2021:

Un año lluvioso llevó a un nivel freático alto
Altas contribuciones de sal desconocida con alto caudal sin las correspondientes liberaciones de drenaje
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Evento de salinidad #1 en segmento 1 (Rio Grande City)
enero – febrero 2022











Evento de salinidad #1 en RGC, enero - febrero de 2022
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Evento de salinidad #1









When water table is above the river, water seeps into the river and vice versa.

Water in the shallow bank aquifer is likely to be salty

Years of phreatophyte growth and irrigated farming have evaporated a vast amount of  water and a vast amount of left salt behind.

Irrigation applications and rainfall raise the water table increasing bank seepage

Water seeps into the ground from agricultural drains





Evento de salinidad #1
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% de sal en el segmento 1
24 de diciembre de 2021 – 27 de febrero de 2022  





upstream	local	evaporation	unknown	0.41545454545454552	7.469696969696972E-2	1.2272727272727284E-2	0.49848484848484836	upstream	local	evaporation	unknown	0	





Causa Plausible de Sal Desconocida en el Evento de Salinidad #1 

Filtraciones de las margenes debidas a: 

Riego continuo 
Precipitaciones previas

Dren de Río San Juan/Drén Fresnos
Nota: Extracciones similares de Marte R Gómez en 2022 y 2023 no producen eventos de alta salinidad.









Marte Gómez Extracciones, enero 2022 – febrero 2022
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Las altas precipitaciones en 2021 continuaron hasta el otoño

Precipitation 2021 and 2023 Tributary Area All Reaches, North and South







Evento de salinidad #2 en segmento 2
enero – febrero 2022







Evento de Salinidad #2 en Los Ébanos, Ago - Sept 2022
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Evento de salinidad #2





Put a slide in here explaining the results. Have this slide precede the graphs on here  dan to revise
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Causa plausible de la sal desconocida
Evento #2 

Caudal bajo en Los Ébanos
Caudales de retorno de riego procedentes de extracciones/extracciones directas de ríos
Filtraciones de ribera por riego









Evento de salinidad #3 en segmento 2 
julio - agosto de 2021







Evento de Salinidad #3 en Los Ébanos, Ago - Sept 2022











Evento de salinidad #3









Dan: make graph that looks like flows and salinity like the first graph, plus slide that tells the story
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Las altas precipitaciones en 2021 continuaron hasta el otoño

Precipitation 2021 and 2023 Tributary Area All Reaches, North and South







Causa plausible de la sal desconocida
Evento #3 

Caudales de retorno de riego de fuentes externas
La filtración de las riberas debido al riego, la persistencia de las lluvias intensas y, durante parte del período, la disminución del caudal de los ríos







IDEAS
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Idea #1: Mejorar el monitoreo y la recopilación de datos

Implementar un mejor monitoreo del caudal y la salinidad que permita una gestión precisa del agua del Bajo Río Grande/Río Bravo.
Asegurar la suficiencia y la coubicación de los medidores de salinidad y flujo a lo largo del Bajo Río Grande/Río Bravo. 
Recopilar más datos sobre los usos del agua para estimar las consecuencias económicas sobre los usos comerciales, agrícolas e industriales.
Recopile datos de salinidad de más fuentes puntuales y no puntuales, incluida la escorrentía de aguas pluviales. 
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Razonamiento

Los enfoques efectivos para el manejo de la salinidad en el Bajo Río Grande/Río Bravo se basan en datos precisos y en tiempo real. 
Mejora de los sistemas de monitoreo y ubicación estratégica de medidores de salinidad y flujo:

Promoverá una mejor comprensión de eventos específicos.
Permitirá el uso de datos en tiempo real en la gestión de los caudales de agua y la salinidad. 

Este estudio ha identificado una lista de datos faltantes de salinidad y flujo.







Idea #2: Gestión de datos sincronizada entre CILA/IBWC

Desarrollo de un esquema de sincronización de datos compartidos entre los sistemas CILA e IBWC. 
Coordinación de programas de monitoreo entre CILA/IBWC, CONAGUA, TCEQ y USGS para el Bajo Río Grande/Río Bravo.
Compartir planes y acciones operativas en tiempo real.







Razonamiento

Las bases de datos sincronizadas permitirán a todas las partes mejorar la eficiencia operativa para maximizar las entregas de agua y minimizar la salinidad. 
Las bases de datos sincronizadas ayudarán a garantizar que todas las partes utilicen la mejor información disponible y promoverán la evaluación y el control de calidad en ambas partes.









63



Idea #3: Mitigación de la salinidad y gestión de la calidad del agua

Cooperación en opciones para prevenir, tratar, manejar y eliminar la salinidad del Bajo Río Grande/Río Bravo.
Comunicación por parte de la Sección de los Estados Unidos y la Sección Mexicana de las liberaciones de agua y sal de las presas y otras fuentes afluentes. 
Cooperar para desarrollar una estrategia/plan compartido de gestión de la calidad del agua para el Bajo Río Grande/Río Bravo.
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Razonamiento

La cooperación es necesaria para reducir los efectos económicos de la alta salinidad en los usos del agua. 
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Idea #4: Infraestructura y gestión rentables

Acueducto o tubería con estaciones para mezclarse con el agua del río para proporcionar el máximo agua con una calidad aceptable.
Se requerirá un plan de operaciones como parte del diseño del proyecto.
Evite las liberaciones excepcionalmente bajas o altas de Presa Falcon.
Fomentar la cooperación en materia de extracciones entre los distritos de riego.
Instale bombas a lo largo del río para bajar el nivel freático y mezclar el agua cuando los caudales sean altos.
Desalinización para usuarios seleccionados.
Sistema de almacenamiento para usuarios municipales e industriales para evitar retiros durante picos cortos de salinidad.
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Razonamiento

Cada una de estas mejoras podría permitir a las partes prevenir y/o controlar la salinidad innecesaria.
Esta infraestructura permite a los usuarios gestionar la salinidad para reducir costes. 
En ocasiones en las que la salinidad se eleva desde los niveles permisibles, el Maestro del Agua tendrá herramientas para volver a los niveles permisibles. 







¡Gracias! 
Discusión
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Thank you again for your time and leadership.

Warm regards,

TCEQ Border Affairs Liaison Region 15 Office

1804 West Jefferson Ave. | Harlingen, TX 78550
Direct: 956.430.6035 | Office: 956.425.6010 | Fax: 956.412.5059


https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.tceq.texas.gov%2F&data=05%7C02%7CBurkeJ%40bv.com%7Ce4f73f23aa5d4bb0296008dd8d829c1a%7C7a53b4fce87d4c4699720570ac271b27%7C0%7C0%7C638822314850421135%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=9S5ppc8TO4r16Izamm2Ni%2Bmohemz9ru812wnVf4F27Y%3D&reserved=0













2026 RIO GRANDE REGIONAL WATER PLANNING GROUP

INITIALLY PREPARED PLAN

We were advised that in order for the City to apply for funding from the Texas Water
Development Board we needed to submit our plan to the Planning Group.

1. Isitto late?
2. What would we need to submit?
3. We do have needs!

Currently we have a contract with Raftelis and they are working on a Water and Sewer Capital
Improvement plan.

We are looking at the following projects:
Water

Secondary line from Engleman Garden

Water well

Interconnect with North Alamo-new infrastructure-South of Elsa
Study on Interconnect with North Alamo, and other raw water supply
Acquisition of CCN

6. Improvements to Filtration Plant

e WD

Wastewater

1. The City plans to reactivate the Race Tract for future growth, due to the size of our Sewer
CCN.
2. The City plans to install Solar Panels on approximately 5 acres of land next to our Sewer
Plant.
3. The City is looking at the possibilities of reclaiming water.



|

i SURFACE WATER RESOURCES
CITY/SECONDARY LINE FROM ENGLEMAN GARDEN

Project Name: Secondary line

Project Description: The project aims to
interconnect with Engleman Garden raw
water, as an alternate.

Stage:

O Anticipated
0O Planning

O Active

0 Construction
0 Closeout




4

GROUND WATER RESOURCES
CITY PROPERTY WATER WELL DRILLING

Project Name: Water Well Drilling

Project Description: The project aims to
access groundwater, as an alternative
water source.

Stage:
0

I o B

Anticipated
Planning
Active
Construction
Closeout




CITY INTERCONNECT WITH NORTH ALAMO WATER SUPPLY

CORPORATION-SMALL SCALE

%

Stage:
O

I B A I

Anticipated
Planning
Active
Construction
Closeout

Project Name: NAWSC INTERCONNECT

Project Description: The project aims to
interconnect with NAWSC.

t

Bld




t
i

CITY INTERCONNECT WITH NORTH ALAMO WATER SUPPLY
CORPORATION-LARGE SCALE

—— i

;
Rosgern Ra

,

N

O0Oo0oO

Project Name: NAWSC INTERCONNECT-
LARGE SCALE

Project Description: The project aims to
interconnect the city of Elsa water plant
(2.8mgd) and NAWSC Delta area
Regional (4.0mgd) totaling 6.8mgd. In
addition access to Turberville Reservoir,
and NAWSC Reservorr.

Stage:

Anticipated
Planning
Active
Construction
Closeout
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SUPPLY CORPORATION

CITY ACQUISITION OF CCN WITH NORTH ALAMO WATER

Project Name: ACQUISITION OF CCN

Project Description: The City intends to
acquire the CCN of existing developments,
and are being provided water by the City, but
are in North Alamo Water Supply corporation.

Stage:

0 Anticipated
Planning
Active
Construction

O
O
]
0 Closeout

. 'WRNID North, Area (Serwiced by City of Eisa)

|_tem T [SwarsonNare |Undewiopetacree  Lospechcre flots | Costperlar |TataiCost
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500 W 5™ STREET- CITY OF ELSA FILTRATION PLANT

Project Name: Water Plant Pond Project

Project Description: Setting up drying beds and using
sludge pumps to remove and process sludge to
manage sludge and vegetation from city water ponds.

Stage:

O Anticipated
Planning
Active
Construction
Closeout
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301 W. HOLY INNOCENT ST.
CITY OF ELSA WASTEWATER TREATMENT PLANT-RACE TRACK PROJECT

Project Name: Wastewater Race Track- Project

Project Description: The city plans to reactivate the
race track at the sewer plant for future growth.

Stage:

0O Anticipated
Planning
Active
Construction
Closeout

Ooooo




301 W. HOLY INNOCENT ST.
CITY OF ELSA WASTEWATER TREATMENT PLANT-SOLAR PANEL PROJECT

Project Name: Wastewater Plant Solar Panel- Project

Project Description: Installation of solar panels on
approximately 5 acres of land to save energy.

Stage:

O Anticipated
Planning
Active
Construction
Closeout

I I




301 W OLY INN?C{ENT ST.
|

CITY OF ELSAWASTEWATER TREATMENT PLANT-RECLAIMED WATER

Project Name: Wastewater- Reclaimed Water Project

Project Description: The city plans of direct reuse for
non-potable purpose include using piping reclaimed

for irrigation.
Stage:

O Anticipated
Planning
Active
Construction
Closeout
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Pharr

MAYOR Ambrosio Hernandez, MD

COMMISSIONERS Michael Pacheco | Roberto "Bobby" Carrillo | Ramiro Caballero, MD | Daniel Chavez | Ricardo Medina I Itza Flores

TO: REGIONAL WATER PLANNING GROUP

FROM: CITY OF PHARR

SUBJECT: WATER SYSTEM IMPROVEMENTS

PROJECT: BRACKISH GROUNDWATER TREATMENT PLANT
DATE: JULY 15, 2025

PROJECT SOURCE

This strategy was submitted by the City of Pharr to the Regional Water Planning Group.

DESCRIPTION

This direct groundwater supply strategy is intended to supplement the City of Pharr’s raw water system with brackish
groundwater from newly developed wells. This water would be conveyed to a proposed treatment facility on the City-owned
Chowdary Tract. The raw water would be treated using a reverse osmosis (RO) membrane system to meet primary drinking
water standards, followed by post-treatment for corrosion control and disinfection. Treated water would then be pumped
through a 2.4-mile 24-inch pipeline to integrate with the City’s existing 24” transmission main. The proposed water treatment

plant site and alignment of the treated water transmission main are illustrated in Figure 1.



Figure 1. Project Location

AVAILABLE SUPPLY
Aquifer testing indicates each new well can yield 0.72—1.0 MGD. With an assumed 75 percent RO recovery, an initial set of 7—

10 wells (=6.7 MGD of raw water) will provide 5 MGD of finished supply, sufficient to meet average-day deficits through 2060

and expandable to 10 MGD or more as demand grows.



ENGINEERING AND COSTING

The components of this project include the construction of a new groundwater treatment facility, a well field, and a
transmission pipeline at the City-owned Chowdary Tract. Up to 16 new groundwater wells are proposed to support the facility.
A 2.4-mile, 24-inch PVC pipeline is required to deliver treated water to the City's existing 24-inch transmission main. The

advanced treatment system includes RO membrane technology (Advanced Treatment Level 1). Concentrate from the RO

process will be discharged into the Arroyo Colorado.

IMPLEMENTATION ISSUES

The final design of the City of Pharr’s groundwater supply augmentation project requires approval from the Texas Commission
on Environmental Quality (TCEQ), with compliance to regulations for treated water quality and concentrate discharge.
Additional permitting may involve multiple agencies such as the U.S. Army Corps of Engineers (USACE), International

Boundary and Water Commission (IBWC), U.S. Customs and Border Protection (USCBP), and the Hidalgo County Regional

Mobility Authority (HCRMA).

Table 1. Phase I - 5 MGD

Facilities Cost

Total Project Cost

Annual Cost

Annual Cost of Water
(S per ac-ft)

Annual Cost of Water After Debt Service
($ per ac-ft)

961,664,622 || $103,120,665 |$7,344,952 |

$1,311

$310

Table 2. Phase Il - 10 MGD

Facilities Cost

Total Project Cost

Annual Cost

Annual Cost of Water
($ per ac-ft)

Annual Cost of Water After Debt Service
(S per ac-ft)

$32,171,110|| $53,813,850 ||$7,344,952

$656

$396

Telephone (956) 402-4100 | Fax (956) 702-5313 | P.O. Box 1729 | 118 S. Cage | Pharr, Texas 78577




Pharr

MAYOR Ambrosio Hernandez, MD

COMMISSIONERS Michael Pacheco | Roberto "Bobby" Carrillo | Ramiro Caballero, MD | Daniel Chavez | Ricardo Medina I Itza Flores

TO: REGIONAL WATER PLANNING GROUP

FROM: CITY OF PHARR

SUBJECT: WATER SYSTEM IMPROVEMENTS

PROJECT: RAW WATER AUGEMENTATION POTABLE REUSE
DATE: JULY 15, 2025

PROJECT SOURCE

This strategy was submitted by the City of Pharr to the Regional Water Planning Group.

DESCRIPTION

This direct potable reuse strategy is to augment the City of Pharr’s raw water supply with reuse water. A portion of the
wastewater treatment plant effluent will be treated to near drinking water standards, stored in a buffering pond, and then
pumped to a raw water storage pond where it will mix with Rio Grande surface water supplied by Hidalgo County Irrigation
District No. 2. This strategy was presented to and approved by the Texas Water Development Board in a Water Reuse Priority
and Implementation Plan Report, prepared in September 2011. The approximate alignment of the City of Pharr’s reuse

pipeline for the Raw Water Reservoir Augmentation Water Management System is shown on Figure-1.



Figure 1. Pharr Raw Water Reservoir Augmentation Potable Reuse Project Location
AVAILABLE SUPPLY

The current plant flow of the City of Pharr’'s WWTP is 6 MGD. Based on planning assumptions, no more than fifty percent of
the wastewater effluent will be supplied by reuse. The total available supply for this strategy is 3 MGD, or 3,360 ac-ft/yr, and
is assumed to come online by 2040. It is assumed that 20 percent of the influent water would be lost through the treatment

process; therefore, 4,030 ac-ft/yr of wastewater effluent would be used.

ENGINEERING AND COSTING

The components of this project include an advanced reclaimed WTP, storage pond, and pump station to be constructed next
to the existing WWTP on City owned land. A 16” pipeline is proposed to convey the reclaimed water to the raw water storage
pond near the WTP. The advanced treatment plant will consist of membrane filtration, RO, and ultraviolet disinfection
(Advanced Treatment Level 1). Concentrate disposal from the treatment processes would be discharged to the Arroyo
Colorado with the traditional WWTP discharge. It is assumed that the construction period would be 1.5 years.

Land acquisition costs are limited to the pipeline route since the other infrastructure components will be built on City-owned
land. Table 5-45 outlines the project costs developed in the UCM. The full UCM project cost estimate summary is provided in

Appendix 5D.



IMPLEMENTATION ISSUES
Final design of the indirect potable reuse project would require approval by TCEQ. Any requirements developed by TCEQ for

potable reuse by the time this project is constructed would need to be met. Construction of the new pipeline may also include
any of the following permits: USACE Section 404 permit; TPWD sand, shell, gravel, and marl permit; TPDES Storm Water

Pollution Prevention Plan; Texas DOT ROW permit.

Table 1. Pharr — Raw Water Augmentation Potable Reuse Project Costs

Facilities Total Project Annual || Annual Cost of Water ($ per || Annual Cost of Water After Debt Service ($
Cost Cost Cost acft) per acft)

547,508,951 | $82,223,872 |[$3,199,158|| $2,283 [ $952 |

Telephone (956) 402-4100 | Fax (956) 702-5313 | P.O. Box 1729 | 118 S. Cage | Pharr, Texas 78577



TO: REGIONAL WATER PLANNING GROUP
FROM: CITY OF RIO HONDO

SUBJECT: WATER SYSTEM IMPROVEMENTS
PROJECT: RAW WATER RESERVOIR

DATE: JULY 15, 2025

PROJECT SOURCE

This strategy was submitted by the City of Rio Hondo to the Regional Water Planning Group in 2025 and
will be updated in future planning cycles.

DESCRIPTION

This Water Management System consists of constructing an off-channel reservoir to provide raw-water
storage capacity. The raw-water reservoir is crucial for ensuring a reliable water supply during times of
drought. The City will need to purchase 12 acres for the reservoir and associated infrastructure. The

reservoir will be fed from the Rio Grande River via the Irrigation District raw water canal system.

AVAILABLE SUPPLY

The proposed reservoir will provide a reliable raw-water source to improve system resiliency during

drought periods.

ENGINEERING AND COSTING

The reservoir will require land acquisition, intake modifications, the construction of pumping facilities,
transmission pipeline and connection to the existing water treatment plant (WTP). The cost estimate
reflects a reservoir footprint of approximately 12 acres, including the associated pump station and
pipeline infrastructure. Annual cost per acre-foot is based on a preliminary firm yield of 1,000 ac-ft/yr;

values will be refined once the yield analysis is complete. Project costs are detailed in Table 1.



IMPLEMENTATION ISSUES

Rio Hondo will be required to fulfill all applicable environmental compliance obligations and secure the
necessary permits. Additional considerations may include potential impacts to water quality, flood risk,

and habitat disturbance.

Table 1. Project Cost

Facilities || Total Project | Annual || Annual Cost of Water | Annual Cost of Water After Debt
Cost Cost Cost ($ per acft) Service ($ per acft)

53,500,000 | $5,250,000 || $630,000 | $915 [ $630 |
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