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Executive Summary 
This project provided specific information regarding soil fertility and nutrient management to 
growers in the LRGV that complemented and enhanced program delivery through the Agricultural 
Nonpoint Source Education project (TSSWCB #19-05). This project compliments ongoing 
partnership efforts implementing the Arroyo Colorado Watershed Protection Plan and supports 
continued education for the agricultural community. 

Soil testing is described as a key component of the agricultural NPS pollution reduction strategy 
in the Arroyo Colorado Watershed Protection Plan (ACWPP). This project provided a free soil 
testing campaign to implement this portion of the ACWPP and encourage agricultural producers 
to perform annual soil testing on their fields. The soil testing campaign was available during May 
2021 – May 2023. Prior to this project, TWRI had conducted 2 soil testing campaigns in the 
watershed under the ACWPP. Previous soil testing campaigns were very successful and were well 
received by producers such that they asked TWRI to host additional projects. In concert with soil 
testing, Texas Water Resources Institute (TWRI) and Texas A&M AgriLife Extension Service 
(AgriLife Extension) provided agricultural education programming that highlighted water quality 
issues in the Arroyo Colorado and discussed how the agricultural community can help reduce NPS 
pollutants coming from agricultural fields. TWRI/AgriLife Extension worked closely with the 
TSSWCB, U.S. Department of Agriculture – Natural Resources Conservation Service (USDA-
NRCS) and the local soil and water conservation districts (SWCDs) to conduct educational 
programs in the three-county Arroyo Colorado watershed area focused on best management 
practices (BMPs), soil testing/nutrient management, and financial and technical assistance sources. 
These programs and soil test results provide information and resources to producers to that enables 
them to implement agriculture NPS pollution prevention BMPs.   

During this project, the ACWC gave 40 presentations regarding Arroyo Colorado water quality, 
impairments, ACWPP implementation, soil testing/nutrient management, agricultural NPS 
pollution, agricultural education, and financial assistance incentives to various groups and project 
partners throughout the watershed. The ACWC attended 83 meetings hosted by local groups and 
partners and distributed 41 ACWP email updates to Arroyo producers/stakeholders. Annual 
newsletters were developed, published, and distributed that were designed to inform landowners 
and entities 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 to deliver agricultural 
education and financial assistance program information to small acreage and disadvantaged 
farmers in the Rio Grande Valley. Throughout the grant, the ACWC received positive feedback 
from meeting attendees and project partners. Agricultural production remains the dominate land 
use in the Arroyo Colorado Watershed, thus agricultural education programs remain a vital part of 
accomplishing ACWPP goals.   
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Introduction 
The 2017 ACWPP Update was developed with local, state, and federal stakeholder input to 
address water quality issues in the Arroyo Colorado (Flores et al. 2017). The watershed is 
located in Cameron, Hidalgo, and Willacy counties in the Lower Rio Grande Valley of South 
Texas. The Arroyo Colorado flows approximately 90 miles starting in Mission, transecting 
Hidalgo and Cameron counties and forms the boundary between Cameron and Willacy counties 
until it reaches the Lower Laguna Madre. The Arroyo Colorado is the primary source of fresh 
water to the Lower Laguna Madre and serves as a nursery for aquatic life. Approximately 706 
square miles of land drains into the Arroyo Colorado. Primary land uses include agriculture, 
including vegetable and fruit crops (54%); range (18.5%); urban (12%); water bodies (6%); and 
sugarcane (4%) (Kannan, 2012); and some industry. Agriculture and municipalities are the 
primary water users in the watershed and return flows from these sources largely sustain flows in 
the Arroyo Colorado. These return flows carry nutrients, sediment, and bacteria into the water 
body, leading to elevated levels of bacteria and nutrients, resulting in low dissolved oxygen 
levels. 
 
The tidal segment (SegID 2201) of the Arroyo Colorado was first listed as having low dissolved 
oxygen concentrations in 1996 and elevated bacteria concentrations in 2006 (TCEQ) while the 
above tidal segment (SegID 2202) was listed in 1996 for having elevated bacteria concentrations. 
The Laguna Madre (SegID 2491) is also listed as impaired by bacteria and low dissolved 
oxygen. Nutrient loading from the watershed was identified as a significant contributor to the 
low dissolved oxygen concentrations. Irrigated cropland was further identified as a primary 
nutrient contributor to waterbodies across the watershed.   
 
To address these impairments and concerns, the Arroyo Colorado agricultural issues workgroup, 
made up of local, state, and federal stakeholders, recommended agricultural BMP adoption 
supplemented with education and outreach as a high implementation priority. These 
recommendations included a continual soil testing campaign to encourage growers to test soils 
prior to nutrient application. This information raises grower awareness of current nutrient 
availability and planned crop needs, allowing growers to make precise nutrient additions that 
specifically meet crop needs. This combined with other education and outreach programming 
such as integrated farm management planning, pesticide education, and cost-share availability 
education, have been effective in raising water quality awareness.  

Objectives 
The main objective of the “Using soil sample analysis to help address nutrient and sediment 
runoff in the Arroyo Colorado Watershed” was to encourage local farmers and producers to take 
soil tests of their fields prior to nutrient application and to deliver 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 provided free soil testing to producers and 



2 | P a g e  
  

highlighted technical and financial assistance programs available to qualifying producers through 
NRCS and TSSWCB during education workshops.  The WC advertised the soil testing campaign 
through email, presentations at grower programs, in local agricultural media, and by the airing of 
a soil testing public service announcement developed under a previous project. The ACWC 
distributed soil sample bags and forms to each county Extension office, USDA service centers, 
and the TSSWCB Harlingen Regional Office. CEAs helped promote the soil testing campaign 
within their respective counties through their educational programs and direct contacts. The 
ACWC worked with a local Spanish translator to translate the Arroyo Colorado Ag BMP 
Factsheet and 1 pager to Spanish to improve information transfer to watershed stakeholders. The 
ACWC was able to make direct contacts through meetings with key stakeholders, and by 
participation in agriculture focused events, programs and venues across the LRGV.  

Project Coordination 
Throughout the project, TWRI and project partners regularly communicated and worked to 
promote the soil testing campaign and 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.  

Soil Testing Program 
The soil testing campaign was initiated shortly after the beginning of the project in late May 
2021. Advertising about the campaign began with direct emails and an informational flyer 
regarding the campaign distributed at agricultural business and published in “The Ag Mag,” a 
local agriculture focused magazine that is published bi-monthly. The flyer and soil testing 
program articles were published several times throughout the course of the project (See 
Appendix A). A re-airing of public service announcement videos on local TV station KRGV was 
conducted in August and September 2022. A combination of English and Spanish language 
PSAs were aired a total of 236 times during this two month window. A direct mailer regarding 
the importance of soil testing and announcing the soil testing campaign was also distributed 
twice to 1,720 addresses in the watershed that were likely to be agricultural properties.  
 
Based on free soil testing program demand from previous projects, this project planned to fund a 
total of 1,000 soil tests during the project. Despite extensive advertising through multiple 
platforms and through numerous events, the number of soil samples received and processed was 
much lower than anticipated. A total of 279 samples (Appendix B) were received and shipped for 
processing. Results were sent directly to the producer and they used that information to inform 
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future nutrient applications. We did not collect information on any changes in nutrient 
application that producers made.  
  
No clear reason for this lower than expected number of soil samples is available. Producers 
engaged were eager to participate in the program and it was anticipated that the 1,000 sample 
threshold would be met. Several extreme weather events and producer uncertainty due to high 
input costs and limited irrigation water availability could have contributed to low program 
participation. Many producers also utilize certified crop consultants that perform annual soil 
testing as part of their service. Land conversion is also occurring at a rapid pace across the 
watershed with many properties transitioning from agricultural production to commercial or 
residential uses.  
 
Due to the low number of soil samples submitted for nutrient testing, a small set of soil and 
water samples was collected by TWRI staff across the watershed for informational purposes on 
emerging contaminant issues. In total, 63 samples were collected randomly where access was 
available. These samples were analyzed for total organic carbon, total nitrogen, colored 
dissolved organic matter, a series of pharmaceutical and personal care products and per- and 
polyfluoroalkyl substances (PFAS). The presence and distribution of PFAS in the watershed was 
of most interest. In water, at least one PFAS compound was identified in 28 of 30 samples; 
however, 26 samples had three compounds or more. Not surprisingly, samples with the highest 
total PFAS presence were from a wastewater treatment plant and from the drainage of an airport. 
In soil/sediment, all 33 samples had at least three PFAS compounds detected, and one sample 
had 14 compounds identified. Samples with the highest PFAS load were in sediment from a 
drainage ditch and salt flat near the Laguna Madre. As is common in soil/sediment samples, 
concentrations varied widely across all samples. Results from soil/sediment and water samples 
were expected as PFAS is considered ubiquitous in the environment.   

Partnership Engagement 
The ACWC hosted watershed steering committee and workgroup meetings throughout the 
course of the project (Appendix D). These meetings focused largely on providing WPP 
implementation updates, continued discussions of needs across the watershed and provided a 
venue to discuss other issues of concern. The soil testing program was discussed at each meeting 
and resources were provided to attendees to help promote the program.    

The winter 2022 ACWP newsletter (Appendix E) was also used to discuss the importance of soil 
tests and the impacts that they can have on agricultural operation budgets and water quality. The 
free soil testing program was advertised and producers were encouraged to participate in the 
program.  
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Local Education Meetings and Materials 
Delivering educational programs and promoting the soil testing campaign to watershed 
producers to address agricultural NPS pollution in the Arroyo Colorado watershed was 
accomplished through multiple local meetings. The ACWC worked with project partners to 
develop and deliver agricultural education workshops, field days, direct mailings and 
programming targeted to meet educational resource needs of socially disadvantaged and 
beginning small-acreage producers.  

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

Agriculture education workshop presentations provided 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, soil test bags and 
forms were distributed to the farmers and producers.  

Throughout the project, all workshops, presentations and the soil testing campaign 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 testing, nutrient management and soil 
health related information to the farmers and producers across the LRGV.   
 
Published information was also refreshed and distributed during the project. A two page 
factsheet and larger booklet developed about a decade ago that discuss and describe various 
agricultural BMPs were updated and redistributed. New information and pictures were added 
where appropriate and both documents were also translated into Spanish. The two page 
document focuses on combining nutrient and irrigation management to reduce NPS pollution 
runoff potential (Appendix F). The larger document presents general descriptive and application 
information on a broad range of practices that are useful in farming and grazing operation. All 
four of these documents are available on the project website at: 
https://arroyocolorado.org/resources/  

Conclusions 
This project successfully delivered educational resources through multiple avenues to 
agricultural producers across the ACW.  Despite the smaller than anticipated number of soil 

https://arroyocolorado.org/resources/
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samples submitted, the farmers and producers that did submit samples covered a wide variety of 
the producers in the LRGV. Several of the larger producers submitted soil samples for their 
operations resulting in large portions of the soils in the watershed being sampled; however, the 
total acreage that samples represent was not documented. An additional subset of 63 samples 
collected and analyzed to provide additional information on chemical parameters including total 
organic carbon, total nitrogen, colored dissolved organic matter, pharmaceutical and personal 
care product compounds, and per-and polyfluoroalkyl compounds throughout the watershed.    

Continued educational program delivery focused on addressing agricultural NPS pollution in the 
ACW will remain a high priority for the ACWC. The majority of land use in the ACW remains 
as agriculture production but is changing. Despite this trend, voluntary implementation of 
agricultural BMPs and conservation plans remains important and highlights the need to continue 
promoting these practices and assistance programs available to agricultural producers. 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: Advertising Materials Distributed 

 



7 | P a g e  
  

 



8 | P a g e  
  

Flyer Posted In Agricultural Based Businesses Across the Valley – Spring 2021 
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Flyer Posted In Agricultural Based Businesses Across the Valley – Spring 2022 

 



12 | P a g e  
  

 

Postcard Direct Mailed to Owners of Likely Agricultural Properties – August 2022 
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Soil Testing PSA Screenshots from English Version Aired on KRGV in August and September 
2022 
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Appendix B: Soil Samples Received 
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Appendix C: Meeting Participation & Educational Program List  
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Appendix  D: Arroyo Colorado Steering Committee & Workgroup Meeting 
Agendas 

 
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  E: Arroyo Colorado Newsletter 
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Appendix  F: Agriculture BMP Factsheet 
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