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Executive Summary 
The goal of the “Implementing Agriculture and Rural Management Measures in the Update to the 
Arroyo Colorado Watershed Protection Plan (ACWPP) to Address NPS Pollution and 
Impairments,” Texas State Soil and Water Conservation Board (TSSWCB) Project 19-05, was to 
continue to enhance education program delivery and provide more specific, technical, and 
financial information that will address both nutrient- and bacteria-induced impairments. 

Texas Water Resources Institute (TWRI) and Texas A&M AgriLife Extension Service (AgriLife 
Extension) conducted educational programs in the three-county Arroyo Colorado watershed area 
focused on best management practices (BMPs), nutrient management, and financial and technical 
assistance sources. Continuation of these programs was possible with Clean Water Act Section 
319(h) grant funding from TSSWCB and the U.S. Environmental Protection Agency (EPA).   

This project began in 2019 and was a continued effort of previous agricultural education programs 
in the watershed. AgriLife Extension had previously provided agricultural education programming 
that highlighted water quality issues in the Arroyo Colorado and guidance on how the agricultural 
community could help in reducing NPS pollutants coming from agricultural fields. This guidance 
was provided primarily by providing producers with information on BMPs such as nutrient and 
irrigation management and financial and technical assistance available to implement these 
practices. By working closely with the TSSWCB, U.S. Department of Agriculture – Natural 
Resources Conservation Service (USDA-NRCS), and the local soil and water conservation 
districts (SWCDs), resources were utilized efficiently, and programs were current and relevant.  

During this project, the ACWC gave 40 presentations regarding Arroyo Colorado water quality, 
impairments, ACWPP implementation, agricultural NPS pollution, education, and financial 
assistance incentives to various groups and project partners throughout the watershed. The ACWC 
continued to support ACWPP Update implementation and coordination of watershed steering 
committee and workgroups.  The ACWC facilitated three Steering Committee meetings, three Ag 
Issues Workgroup meetings, three Habitat Workgroup meetings, and had individual meetings with 
five WWTF operators.  The ACWC attended 83 meetings hosted by local groups and partners. The 
ACWC distributed 41 ACWP email updates to Arroyo producers/stakeholders and developed, 
published, and distributed three annual newsletters that are designed to keep landowners and 
entities informed of ongoing WPP implementation activities, including water quality data 
collection and progress toward achieving milestones in the ACWPP Update.  The ACWC 
collaborated with Dr. Zapata and CEAs from Starr, Hidalgo, Cameron & Willacy counties to 
facilitate and implement the Disadvantaged Farmer, Small Acreage/Small Farmer Workshop 
Series grant program to deliver agricultural education and financial assistance program 
information to the target audience of small acreage and disadvantaged farmers in the Rio Grande 
Valley.  During the grant, the ACWC received positive feedback from the meeting attendees and 
project partners.  Because agricultural production remains the dominant land use in the Arroyo 
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Colorado Watershed, agricultural education programs continue to be a vital part of accomplishing 
the goals outlined in the Arroyo Colorado Watershed Protection Plan.   
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AC – Arroyo Colorado 

ACW – Arroyo Colorado Watershed 

ACWP - Arroyo Colorado Watershed Partnership 

ACWPP - Arroyo Colorado Watershed Protection Plan 

BMPs – best management practices   

CEA – County Extension Agent 

CEU – continuing education unit 

DO – dissolved oxygen 

EPA – U.S. Environmental Protection Agency 

AgriLife Extension – Texas A&M AgriLife Extension Service 
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TCEQ – Texas Commission on Environmental Quality 

TMDL – Total Maximum Daily Load 
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TWRI – Texas Water Resources Institute 

USDA – United States Department of Agriculture 

WPP – watershed protection plan 

WQMP – water quality management plan 

 

 

 

 



1 | P a g e  
  

Introduction 
The Arroyo Colorado (AC) is a distributary of the Rio Grande and, at one time was part of a diverse 
and unique semi-tropical, coastal environment. Today, the AC hardly resembles what it once was 
with 95% of its natural habitat cleared for agricultural and urban development. Stream bank 
destabilization due to habitat loss and major modifications to the channel for navigation and flood 
water conveyance has degraded the AC to the point where it can no longer efficiently assimilate 
pollutants. The combination of these factors has led to a severely impaired body of water. 

The AC watershed is an area of approximately 706 square miles that encompasses portions of 
Hidalgo, Willacy, and Cameron counties. The AC begins in Hidalgo County in the City of Mission 
flowing 90 miles across the Rio Grande Valley into the Lower Laguna Madre. The AC is classified 
as having two segments due to different physical characteristics. Segment 2202 is the freshwater 
portion that is primarily used as a floodway and for wastewater conveyance for both urban and 
agricultural lands. Segment 2201 of the AC is tidally influenced and serves as an inland waterway 
for commercial barge traffic as well as a nursery and forage area for fish, shrimp, and crab. 

The Arroyo Colorado watershed encompasses about 420,000 acres and is mostly used for 
agricultural production, including row crops, sugar cane, and citrus fruit. Rapid urbanization and 
population growth are quickly transforming the area into an urbanized metroplex. These land use 
and land cover changes have certainly contributed to water quality problems. Flow in the AC is 
sustained by urban wastewater, groundwater inflows, and irrigation return flow. During large rain 
events, stormwater from agricultural and urban areas dominates the hydrology of the system.  

Both segments of the AC have been on the Texas Integrated Report of Surface Water Quality 
(303d list) since 1996. As of 2012, Segment 2201 is listed for bacteria, DDE (breakdown product 
of DDT), PCBs, and mercury in edible fish tissue, and depressed dissolved oxygen. Segment 2202 
is listed for mercury and PCBs in edible fish tissue and excess bacteria. In 1998, various efforts to 
mitigate pollutant loads into the AC began. The Texas Commission on Environmental Quality 
(TCEQ) commissioned a Total Maximum Daily Load (TMDL) study for the AC in 1998. Results 
suggested the need for further monitoring and modeling of the AC watershed. In 2003, the Arroyo 
Colorado Watershed Partnership (ACWP) was formed to create a comprehensive plan to address 
the issues in the AC. Their recommendations formed the basis of the Arroyo Colorado Watershed 
Protection Plan (ACWPP), which was published in 2007. 

Agriculture is considered to be a significant NPS pollution contributor in the AC watershed. The 
ACWPP worked with watershed stakeholders to identify priority areas in the watershed where 
management practices can be implemented. Management practices designed to conserve and 
protect soil and water resources also yield positive water quality benefits. As a result, the ACWPP 
recommended encouraging agricultural producers to voluntarily adopt recommended best 
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management practices (BMPs) through education and outreach programs, field days, newsletters, 
and other resources. This project worked to address this need by providing these resources to the 
agricultural community.  The need to continue delivering this type of programming still exists and 
will continue into the future as farm ownership changes and new operators take over.  

 

Objectives 
This project began in October of 2019 with the objective of delivering educational programs and 
resources to agricultural producers regarding NPS pollution issues facing the AC and practices 
that can be implemented to help reduce nutrient and sediment loading into the AC. To encourage 
water quality-improving BMP adoption, the project highlighted technical and financial assistance 
programs available through NRCS and TSSWCB available to qualifying producers by hosting 
education workshops, field days, and tours of on farm BMPs. The ACWC worked with the local 
County Extension Agents (CEAs), and other local conservation partners (NRCS, TSSWCB, 
SWCDs) to create relevant educational materials that included fact sheets and presentations for 
use in educational programs. The ACWC used the network of local partners to build upon existing 
programs and resources to host educational programs and events over the course of the project.  

A secondary objective was to facilitate and track continued stakeholder involvement in the AC 
watershed to ensure successful WPP implementation of agricultural focused management 
measures.  

Figure 1. Cutting haygrazer to be used for feed for cattle during drought 
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Project Coordination 
Throughout the project, TWRI and project partners regularly communicated to ensure that tasks 
and deliverables were completed on time and consistent with the work plan and to ensure that 
agricultural management measures outlined in the ACWPP were adequately promoted at local 
events. To facilitate this, the ACWC collaborated with the local TSSWCB and USDA-NRCS field 
offices to host the ACWP’s Agricultural Issues Workgroup meetings to discuss the importance of 
BMP implementation and financial and technical assistance available to producers. The ACWC 
coordinated and facilitated the ACWP steering committee meetings throughout the project and 
participated in the local SWCD meetings to communicate agricultural activities. Numerous 
presentations were also delivered during meetings hosted by project partners. Throughout the 
project, TWRI also worked with project partners to develop complementary programs including 
the Lower Rio Grande Valley Water Quality Improvement Initiative funded by NRCS through the 
Regional Conservation Partnership Program and Lower Rio Grande Valley Irrigation Education 
project funded by the Texas Water Development Board to deliver education resources to producers 
regarding water conservation potential from irrigation practices and technologies that are tailored 
to South Texas.  

Education and Outreach  
The ACWC attended 40 local events where educational presentations regarding the Arroyo 
Colorado, water quality and impairments, NPS pollution, and BMP and management measures 
outlined in the ACWPP to help improve water quality were provided. The ACWC also gave 
presentations to school groups and local grass-roots organizations such as the South Texas Master 
Naturalist, Master Gardeners, and Arroyo Colorado Audubon Society.  The watershed model and 
rainfall simulator were used to demonstrate how rain/stormwater runoff and NPS pollution interact 
in the watershed and enter the Arroyo Colorado. Presentations covered water quality and 
highlighted the following points:  

- Rainfall in the watershed affects water quality in the Arroyo Colorado 
- Landuse and landcover affect sediment and pollutant transport  
- Everyone contributes to water pollution; sometimes without knowing 
- Everyone can help keep the Arroyo Colorado watershed clean  
- Arroyo Colorado water quality is impaired due to elevated bacteria, low dissolved oxygen, 

elevated nutrient concentrations 
- Water quality effects on river ecology and uses 

The agriculture education workshop presentations focused on providing information on financial 
and technical assistance available from various state and federal agencies to help agricultural 
producers implement management measures on their farms. At all the educational events BMP 
booklets created in a past project were distributed.  
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Local Education Meetings 
The primary purpose of this project was to deliver educational programs to watershed producers 
to address agricultural NPS pollution in the Arroyo Colorado watershed and implement 
agricultural BMPs. To accomplish this, the ACWC worked with project partners to develop and 
deliver agricultural education workshops, field days, direct mailings, and working with socially 
disadvantaged and beginning small-acreage producers.  

The ACWC attended and spoke at 40 different programs throughout the Lower Rio Grande Valley. 
Presentations focused on the Arroyo Colorado water quality and impairments, implementation of 
the ACWPP, raising awareness of agriculture NPS pollution in the AC, educating producers on 
the use of irrigation BMPs, promoting nutrient management and soil health, and encouraging 
voluntary adoption of conservation plans.   The ACWC also attended 83 meetings hosted by critical 
watershed groups and project partners. 

 

Figure 2. 2023 Cotton & Grain Growers Annual Meeting 
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A number of programs not directly hosted through this project were also supported during the 
planning and delivery phases. Recommendations on content related to natural resource 
conservation and management were made and relevant speakers were recommended. Support for 
these programs was provided by helping with event set up, registration, educational material 
display set up, and providing on-site question and answer.  

Throughout the project, all workshops, presentations, and field days were well received.  Before 
and after most meetings, attendees would seek out the project partners and presenters to ask 
additional questions, provide positive feedback and offer ideas and topics that they would like to 
see covered in future meetings.  

Collectively, the programs successfully delivered soil and water resource conservation related 
information to all ages and demographics across the LRGV.   

 

Conclusions 
This project was successful based on the number of individuals reached, educational publications 
distributed, and the amount of information delivered. Continued educational program delivery 
focused on addressing agricultural NPS pollution in the Arroyo Colorado Watershed will remain 
a high priority for the ACWC. The majority of the land use in the AC watershed is comprised of 
some form of agriculture production and because implementation of agricultural BMPs and 
conservation plans are voluntary, it will be necessary to keep promoting these practices along with 
technical and financial assistance programs available to agricultural producers. Key barriers to 
adopting BMPs were identified as financial and educational needs. The ACWPP identified nutrient 
and irrigation water management as two of the most impactful BMPs when it comes to reducing 
nutrient and sediment loading into the AC, so agricultural education programs will continue to be 
vital to improving water quality in the AC. 
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Appendix A: Meeting Participation & Educational Program List  
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Appendix  B: Arroyo Colorado Steering Committee & Workgroup Meeting 
Agendas 

Arroyo Colorado Steering Committee Meeting 
Estero Llano Grande World Birding Center 
3301 S. FM 1015, Weslaco, Texas 78596 

 
November 14, 2019   2:00 p.m. - 4:00 p.m. 

 
MEETING AGENDA  

 
Welcome and Introductions .............................................................Dr. Jude Benavides, UTRGV 
 
Ag Issues Workgroup Update ............................................................ Ronnie Ramirez, TSSWCB 

Water Quality Management Plans Update  
 

Waste Water Infrastructure Workgroup ..................................................... Jaime Flores, TWRI 
Planning next meeting/1 on 1 visits to capture current/future WWTF expansions  
 

On-Site Sewage Facility Project  ................................................................... Jaime Flores, TWRI 
 

Habitat Workgroup ........................................................................................ Jaime Flores, TWRI 
Update on San Benito Wetlands Phase III-100% Complete 
San Benito Wetlands Phase IV-submitted full proposal to GLO/CMP Cycle 25 
Llano Grande Lake Restoration Project 
Los Fresnos Coastal BMP Project 

Education & Outreach Workgroup .............................................................. Jaime Flores, TWRI 
 

Updating the Arroyo Colorado Website-Stakeholder input, ideas & suggestions 
Arroyo Watershed Model Usage 2020 
New Arroyo Watershed Model Campaign 
 

Texas A&M Kingsville Project  .......................................................... Dr. Juan Bezares, TAMUK 
 

Upcoming Grant Opportunities 
 
 Bureau of Reclamation-WaterSMART Cooperative Watershed Management Program 

(CWMP) Phase I Grants-Llano Grande Lake Dredging Planning, Permitting & Design 
Project 

 
Other Business ...................................................................................Dr. Jude Benavides, UTRGV 
 
Adjourn ..............................................................................................Dr. Jude Benavides, UTRGV 
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Arroyo Colorado Steering Committee Meeting 
 

Virtual Teams Meeting 
 

April 22, 2021   2:00 p.m. – 3:00 p.m. 
 

MEETING AGENDA  
 
Welcome and Introductions .............................................................Dr. Jude Benavides, UTRGV 
 
Ag Issues Workgroup Update ............................................................ Ronnie Ramirez, TSSWCB 

 
Water Quality Management Plans Update-319 Funding 
Ice Storm Uni update on Ag in the Rio Grande Valley 
Arroyo Colorado Soil Testing Project 2021-22-Victor Gutierrez  
 

OSSF GIS Database Project  ...........................................................Dr. Jude Benavides, UTRGV 
 

OSSF GIS modeling study-Alvaro Garcia 
 

 
Habitat Workgroup ........................................................................................ Jaime Flores, TWRI 

 
Update on San Benito Wetlands Phase IV project  
Llano Grande Lake Restoration Project-Anne Whitko, Ambiotec Civil Engineering 
 

Education & Outreach Workgroup .............................................................. Jaime Flores, TWRI 
 

Update of the Arroyo Colorado Website 
Arroyo Watershed Model Usage 2021 
2 New Arroyo Watershed Models 
 

Upcoming Grant Opportunities 
 
 GLO-Coastal Management Program RFP 
 TCEQ, CWA 319, NPS Program RFP 
 TSSWCB, CWA 319, NPS Program RFP 
 
Other Business ...................................................................................Dr. Jude Benavides, UTRGV 
 
Adjourn ..............................................................................................Dr. Jude Benavides, UTRGV 
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Arroyo Colorado Steering Committee Meeting 
 

Virtual Teams Meeting 
 

September 15, 2022   2:00 p.m. – 3:00 p.m. 
 

MEETING AGENDA  
 
Welcome and Introductions .............................................................Dr. Jude Benavides, UTRGV 
 
Arroyo Colorado Sub-Watershed Database and Delineation .......... Pamela Mugisha, TAMUK 
 
Ag Issues Workgroup Update ............................................................ Ronnie Ramirez, TSSWCB 

 
Water Quality Management Plans Update-319 Funding 

            Arroyo Colorado Soil Testing Project Update .....................................  Jaime Flores, TWRI 
 

Wastewater Infrastructure Workgroup  ........................................Dr. Jude Benavides, UTRGV 
 
Update on OSSF GIS Database project 
 

Habitat Workgroup ........................................................................................ Jaime Flores, TWRI 
 
Update on San Benito Wetlands Phase IV project  
Llano Grande Lake Restoration Project 
 

Education & Outreach Workgroup .............................................................. Jaime Flores, TWRI 
 

Update of the Arroyo Colorado Website 
2 New Arroyo Watershed Models, 1st picked up May 21, 2022 
 

Upcoming Grant Opportunities 
 
 TCEQ, CWA 319, NPS Program RFP 
 TSSWCB, CWA 319, NPS Program RFP 
 
Other Business ...................................................................................Dr. Jude Benavides, UTRGV 
 
Adjourn ..............................................................................................Dr. Jude Benavides, UTRGV 
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Appendix  C: Arroyo Colorado Newsletters 
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