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Executive Summary 
Beginning in 2017, the Healthy Lawns and Healthy Waters (HLHW) program has delivered 
science-based, community-responsive education programing to 398 Texans at 14 events across 
the state. Through the Texas Water Resources Institute and the Department of Soil and Crop 
Sciences within Texas A&M AgriLife Extension Service, Texans have received free education 
focusing on turf management, soil testing, proper fertilization and pesticide application, 
efficient irrigation, and water resource management. The goal for this program has been to 
provide residents with a connection between home lawn care practices and the quality of water 
in their watershed. Through this awareness and knowledge of best management practices 
(BMPs), Texas residents are able to improve and protect surface water quality. 

According to pre- and post-tests 
given before and immediately 
following each HLHW program, 
participants’ test scores increased 
an average of 70.5% in healthy 
lawn care knowledge throughout 
the life of the project. In the six-
month period following 
participation in a HLHW event, 
participants had implemented or 
planned to implement rainwater 
harvesting, Smart Watering 
techniques and shared HLHW 
resources and materials with 
others. Many indicated they had 
reduced the amount of fertilizer 
applied to their lawns, and those 
not currently testing their soils 
planned to do so to make better, more informed fertilizer application decisions. The HLHW 
project team also provided online resources and publications (Appendix A) covering turfgrass 
identification, selection, weeds and insects, as well as general weed, insect and disease control 
information. The website also provides extensive information and instructions for 
implementing rainwater harvesting at a residence. Since the beginning of the project, the 
website has received over 7,600 views with more than 2,300 unique visitors. 

  

Figure 1 - Attendees at the HLHW program learned about different fertilizer 
types and proper application 
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Introduction 
The Healthy Lawns and Healthy Waters (HLHW) program is an educational training program 
that aims to improve and protect surface water quality by enhancing Texas residents’ 
awareness and knowledge of best management practices (BMPs) for residential landscapes. 
The program is offered by the Texas A&M AgriLife Extension Service in cooperation with the 
Texas Commission on Environmental Quality (TCEQ) and other partner agencies and 
organizations. 

HLHW workshop participants learn how to design and install residential rainwater capture 
devices that support rainwater storage and landscape irrigation; the importance of choosing 
climate- and soil-appropriate turf and landscaping species for local growing conditions; the key 
importance of soil testing and how to determine nutrient application amounts; how to improve 
irrigation water use efficiency through better understanding of evapotranspiration, smart 
meters, deficit irrigation and cycle-soak methods for reducing runoff; and about water delivery 
equipment and measuring water distribution. 

The Texas Water Resources Institute (TWRI) along with the Texas A&M AgriLife Extension 
Service's Department of Soil and Crop Sciences (SCSC) developed HLHW to deliver a science-
based, community-responsive education curriculum to Texas residents. The goal of the HLHW 
program is to train Texans regarding reduced runoff, water quality and BMPs for protecting 
their home landscape, watershed and surface waters. The program focuses on protecting water 
quality by reducing runoff through rainwater capture and providing information on ecologically 
appropriate quantities and timing of inputs to residential lawns in the watersheds. The program 
offers free soil sample analysis with program attendance. As a result of participation, Texans 
have a better understanding of the relationships between practices in or near their residence 
and the quantity and quality of the water in the watershed. 

HLHW Education Curriculum Development and Materials  
Each program included three information sessions using curriculum developed by the project 
team and approved by TCEQ. Participants receive printed copies of the agenda and PowerPoint 
presentations described below. A wide variety of AgriLife Extension fact sheets on rainwater 
harvesting (RWH) and BMPs for turf management are also made available to those participants 
interested in additional information. A few of those publications are included in the Appendix. 

The sessions and topics presented are: 

I. Session 1 – Watershed Protection Plan-Watershed Coordinator 
• What is the Watershed Protection Plan (WPP) all about? 
• What is being done in the watershed? 
• How you can participate? 
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II. Session 2 – Rainwater Harvesting 
• Conservation and reduced stormwater 
• Collection capacity 
• Components of a RWH system 
• Gutters and filters 
• Aesthetics 
• Pumps and pressure tanks 
• Preparing the RWH system for a freeze  

III. Session 3 – Healthy Lawns 
• Appropriate turf and landscaping selections for local conditions 
• Soil testing and determining nutrient application amounts 
• Improving irrigation water use efficiency 
• Texas evapotranspiration, Smart meters, deficit irrigation and cycle-soak 

methods for reducing runoff 
• Water delivery equipment and measuring water distribution 

The HLHW team developed and adapted education 
resources to create a science-based, community-
responsive HLHW education curriculum that was 
presented at the events aiming to train homeowners 
in RWH and lawn management concepts. In addition 
to receiving printed handouts of the presented 
materials for all sessions, participants also received 
the Texas Lawn Companion appropriate for the 
season of the year in which the program was 
delivered. 

Additionally, printed handouts of available AgriLife 
publications relating to RWH and turfgrass 
management were brought to each program. To 
increase delivery of these educational materials to a 
greater audience, the educational materials were 
also transformed into an online format that is more 
readily available to the public. These materials are on 
the HLHW website (Appendix A). Since the beginning 
of the project, the HLHW website has received over 
7,600 views with more than 2,300 unique visitors.  

Figure 2 - Attendees at the HLHW program received 
information on how to properly design and install rainwater 
capture systems 
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Coordinating, Scheduling and Marketing HLHW Programs 
On a quarterly basis, the HLHW facilitators contacted watershed coordinators, county extension 
agents, and other key stakeholders in the priority watersheds and watersheds with U.S. 
Environmental Protection Agency-approved WPPs to discuss scheduling a HLHW event in their 
counties. After scheduling, the program was advertised through TCEQ approved TWRI 
publications, press releases in AgriLife Today and local media outlets, as listed in Table 1. A 
HLHW website (hlhw.tamu.edu) was created to host an event calendar, registration and 
additional educational materials. 

 

Table 1. HLHW Media Mentions and Press Releases 
Media Source Title  Date 

AgriLife Today Rainwater harvesting, turf 
management training set 
Aug. 29 in Seguin 

8/10/2017 

AgriLife Today Rainwater harvesting turf 
management training 
rescheduled to Oct. 5 in 
Seguin 

9/17/2017 

AgriLife Today Rainwater harvesting, turf 
management training set for 
Oct. 12-13 in Hill County 

10/6/2017 

Cypress Creek Project Texas A&M’s The Healthy 
Lawns and Healthy Waters 
Program 

10/13/2017 

TWRI News Healthy lawns make for 
healthy waters 

12/4/2017 

AgriLife Today Rainwater harvesting, turf 
management training set for 
Feb. 22-23 in Kyle and San 
Antonio 

1/12/2018 

AgriLife Today Rainwater harvesting, turf 
management training Feb. 7 
in Wimberly 

1/12/2018 

https://hlhw.tamu.edu/
https://agrilifetoday.tamu.edu/2017/08/10/rainwater-harvesting-turf-management-training-set-aug-29-seguin/
https://agrilifetoday.tamu.edu/2017/08/10/rainwater-harvesting-turf-management-training-set-aug-29-seguin/
https://agrilifetoday.tamu.edu/2017/08/10/rainwater-harvesting-turf-management-training-set-aug-29-seguin/
https://agrilifetoday.tamu.edu/2017/09/17/rainwater-harvesting-turf-management-training-rescheduled-oct-5-seguin/
https://agrilifetoday.tamu.edu/2017/09/17/rainwater-harvesting-turf-management-training-rescheduled-oct-5-seguin/
https://agrilifetoday.tamu.edu/2017/09/17/rainwater-harvesting-turf-management-training-rescheduled-oct-5-seguin/
https://agrilifetoday.tamu.edu/2017/09/17/rainwater-harvesting-turf-management-training-rescheduled-oct-5-seguin/
https://agrilifeextension.tamu.edu/blog/2017/10/06/rainwater-harvesting-turf-management-training-set-oct-12-13-hill-country/
https://agrilifeextension.tamu.edu/blog/2017/10/06/rainwater-harvesting-turf-management-training-set-oct-12-13-hill-country/
https://agrilifeextension.tamu.edu/blog/2017/10/06/rainwater-harvesting-turf-management-training-set-oct-12-13-hill-country/
https://www.cypresscreekproject.net/calendar-1/2017/10/13/texas-ams-the-healthy-lawns-and-healthy-waters-program
https://www.cypresscreekproject.net/calendar-1/2017/10/13/texas-ams-the-healthy-lawns-and-healthy-waters-program
https://www.cypresscreekproject.net/calendar-1/2017/10/13/texas-ams-the-healthy-lawns-and-healthy-waters-program
https://twri.tamu.edu/news/2017/december/healthy-lawns-make-for-healthier-waters/
https://twri.tamu.edu/news/2017/december/healthy-lawns-make-for-healthier-waters/
https://agrilifetoday.tamu.edu/2018/01/12/rainwater-harvesting-turf-management-training-set-feb-22-23-kyle-san-antonio/
https://agrilifetoday.tamu.edu/2018/01/12/rainwater-harvesting-turf-management-training-set-feb-22-23-kyle-san-antonio/
https://agrilifetoday.tamu.edu/2018/01/12/rainwater-harvesting-turf-management-training-set-feb-22-23-kyle-san-antonio/
https://agrilifetoday.tamu.edu/2018/01/12/rainwater-harvesting-turf-management-training-set-feb-22-23-kyle-san-antonio/
https://agrilifetoday.tamu.edu/2019/01/12/rainwater-harvesting-turf-management-training-feb-7-in-wimberley/
https://agrilifetoday.tamu.edu/2019/01/12/rainwater-harvesting-turf-management-training-feb-7-in-wimberley/
https://agrilifetoday.tamu.edu/2019/01/12/rainwater-harvesting-turf-management-training-feb-7-in-wimberley/
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TAMU AgriLife Extension Ag 
News and Views 

Rainwater Harvesting and 
Turf Management Training  

1/29/2018 

Pines and Prairies Land Trust  Healthy Lawns and Healthy 
Waters Workshop for 
Homeowners 

2/22/2018 

AgriLife Today Rainwater harvesting, turf 
management training July 12 
in Seguin 

6/21/2018 

AgriLife Today Rainwater harvesting, turf 
management training Sept. 
20-21 in Boerne, San Antonio 

8/18/2018 

TownTalk Media 
Productions 

Turf Management and 
Rainwater Harvesting Training 

1/19/2019 

Cypress Creek Project Texas A&M’s The Healthy 
Lawns and Healthy Waters 
Program 

2/7/2019 

AgriLife Today  Rainwater harvesting, turf 
management training set for 
April 18 in Lockhart 

3/28/2019 

AgriLife Today Rainwater harvesting, turf 
management training set for 
May 7 in Boerne 

4/11/2019 

Texas Master Gardener Healthy Lawns and Healthy 
Waters Program 

5/7/2019 

AgriLife Today Rainwater harvesting, turf 
management training June 
20 in Kyle 

5/31/2019 

AgriLife Today Rainwater harvesting, turf 
management training Aug. 11  

7/20/2020 

AgriLife Today Health Lawns and Healthy 
Waters program helps 
Texans save water, money 

8/11/2020 

  

https://agrilife.org/agnewsandviews/2018/01/29/rainwater-harvesting-and-turf-management-training/
https://agrilife.org/agnewsandviews/2018/01/29/rainwater-harvesting-and-turf-management-training/
http://pplt.org/events/22018/healthy-lawns-and-healthy-waters-workshop-for-homeowners
http://pplt.org/events/22018/healthy-lawns-and-healthy-waters-workshop-for-homeowners
http://pplt.org/events/22018/healthy-lawns-and-healthy-waters-workshop-for-homeowners
https://agrilifetoday.tamu.edu/2018/06/21/rainwater-harvesting-turf-management-training-july-12-in-seguin/
https://agrilifetoday.tamu.edu/2018/06/21/rainwater-harvesting-turf-management-training-july-12-in-seguin/
https://agrilifetoday.tamu.edu/2018/06/21/rainwater-harvesting-turf-management-training-july-12-in-seguin/
https://agrilifetoday.tamu.edu/2018/08/18/rainwater-harvesting-turf-management-training-sept-20-21-in-boerne-san-antonio/
https://agrilifetoday.tamu.edu/2018/08/18/rainwater-harvesting-turf-management-training-sept-20-21-in-boerne-san-antonio/
https://agrilifetoday.tamu.edu/2018/08/18/rainwater-harvesting-turf-management-training-sept-20-21-in-boerne-san-antonio/
https://www.towntalkradio.com/turf-management-and-rainwater-harvesting-training/
https://www.towntalkradio.com/turf-management-and-rainwater-harvesting-training/
https://www.cypresscreekproject.net/calendar-1/2019/2/7/texas-aampm-agrilife-extension-services-healthy-lawns-and-healthy-waters-program
https://www.cypresscreekproject.net/calendar-1/2019/2/7/texas-aampm-agrilife-extension-services-healthy-lawns-and-healthy-waters-program
https://www.cypresscreekproject.net/calendar-1/2019/2/7/texas-aampm-agrilife-extension-services-healthy-lawns-and-healthy-waters-program
https://agrilifetoday.tamu.edu/2019/03/28/rainwater-harvesting-turf-management-training-set-april-18-in-lockhart/
https://agrilifetoday.tamu.edu/2019/03/28/rainwater-harvesting-turf-management-training-set-april-18-in-lockhart/
https://agrilifetoday.tamu.edu/2019/03/28/rainwater-harvesting-turf-management-training-set-april-18-in-lockhart/
https://agrilifetoday.tamu.edu/2019/04/11/rainwater-harvesting-turf-management-training-set-for-may-7-in-boerne/
https://agrilifetoday.tamu.edu/2019/04/11/rainwater-harvesting-turf-management-training-set-for-may-7-in-boerne/
https://agrilifetoday.tamu.edu/2019/04/11/rainwater-harvesting-turf-management-training-set-for-may-7-in-boerne/
http://www.mysoutex.com/view/full_story_progress/13321768/article-Well-Owner-Network-to-provide-water-well-screenings?instance=lead_story_left_column
https://agrilifetoday.tamu.edu/2019/05/31/rainwater-harvesting-turf-management-training-june-20-in-kyle/
https://agrilifetoday.tamu.edu/2019/05/31/rainwater-harvesting-turf-management-training-june-20-in-kyle/
https://agrilifetoday.tamu.edu/2019/05/31/rainwater-harvesting-turf-management-training-june-20-in-kyle/
https://agrilifetoday.tamu.edu/2020/07/20/rainwater-harvesting-turf-management-online-training-for-jackson-and-lavaca-counties/
https://agrilifetoday.tamu.edu/2020/07/20/rainwater-harvesting-turf-management-online-training-for-jackson-and-lavaca-counties/
https://agrilifetoday.tamu.edu/2020/08/11/healthy-lawns-and-healthy-waters-program-helps-texans-save-water-money/
https://agrilifetoday.tamu.edu/2020/08/11/healthy-lawns-and-healthy-waters-program-helps-texans-save-water-money/
https://agrilifetoday.tamu.edu/2020/08/11/healthy-lawns-and-healthy-waters-program-helps-texans-save-water-money/
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Delivering and Evaluating HLHW Programs 
As shown in Table 2, there were 14 HLHW programs held during the project, with 398 
attendees total. The programs were delivered by the HLHW program coordinators, extension 
specialists and watershed coordinators, as appropriate and educational material was provided 
to all attendees. Each program began with a pre-test, collecting soil samples from participants 
and introductions. After session 1 and 2, participants had a break before resuming with session 
3 and an open discussion time for additional questions. Participants then took a post-test and 
evaluation to measure knowledge gained during the program and to review the event. A 
sample agenda is provided in Appendix B. 

Participants were encouraged to bring soil samples from their residence to the program they 
were attending; 146 soil samples were analyzed, and results were provided to participants free 
of charge. An example report that was provided to participants is provided in Appendix C. 

Due to the COVID-19 pandemic of 2020, the final program in Cypress Creek was delayed until 
August and was held online via a Zoom meeting. Participants were able to drop off their soil 
samples to their county extension office and the agent mailed the samples to the HLHW 
program coordinators for analysis. Participants received their soil sample analysis via e-mail. 

 

Table 2. Healthy Lawns and Healthy Waters Programs 
Date Watershed City County Attendees 

5-Oct-17 Geronimo & Alligator Creeks Seguin Guadalupe/Comal 55 
12-Oct-17 Upper Cibolo Creek Boerne Kendall 23 
13-Oct-17 Cypress Creek Wimberley Hays/Blanco 42 
22-Feb-18 Plum Creek Kyle Calhoun/Hays 22 
23-Feb-18 Upper San Antonio River San Antonio Bexar 46 
12-Jul-18 Geronimo & Alligator Creeks Seguin Guadalupe/Comal 33 

20-Sep-19 Upper Cibolo Creek Boerne Kendall 6 
21-Sep-18 Upper San Antonio River San Antonio Bexar 5 

7-Feb-19 Cypress Creek Wimberley Hays/Blanco 44 
18-Apr-19 Plum Creek Lockhart  Hays 14 
7-May-19 Upper Cibolo Creek Boerne Kendall 22 
20-Jun-19 Plum Creek Kyle Hays 13 
25-Jun-19 Geronimo & Alligator Creeks Seguin Guadalupe/Comal 30 
6-Aug-20 Cypress Creek Boerne Hays/Blanco 43 

 

Program Evaluation and BMP Adoption 
To measure both knowledge gained and behavioral changes of program participants, pre- and 
post-tests and evaluations were administered during each training session to evaluate 



 
 

10 

increased knowledge of training principles, appropriate BMPs and other water or turf 
management skills learned at the HLHW trainings. Furthermore, evaluations included 
participant satisfaction with the program and participant intention to change behavior because 
of attending the HLHW training. 

The pre-test can be found in Appendix I and the post-test can be found in Appendix J. Pre-test 
scores averaged 45% correct answers, while post-test scores averaged 78% correct. Evaluations 
as measured by the post-training evaluation found in Appendix K are as follows: 

• Post-training evaluation:  
o 96% of participants were satisfied with the HLHW training. 
o The value of participating in the program as estimated by attendees was an average of 

$796.68 or a total of $317,079 for all 398 participants. 
• Intentions to adopt behavior change: 

o 96% of participants will fertilize based on recommendations from a soil test. 
o 95% of participants will install a RWH system. 
o 95% of participants will improve management of their home irrigation system. 
o 98% of participants will select plants/grass species based on water conservation. 

In addition, a six-month follow-up survey was developed and delivered online to assess 
behavior changes adopted and other activities, such as the percentage sharing educational 
resources, by HLHW training participants. The survey can be found in Appendix L. An online 
survey link is emailed to past participants six months after attending the training. SCSC analyzes 
the results using descriptive statistical procedures. Of total participants, 20% responded to the 
six-month follow up and outcomes from the follow-up are as follows: 

• 83% of participants indicated they have implemented or plan to implement Smart Watering 
techniques presented at the HLHW training. 

• 83% of participants indicated they have implemented or planned to implement some time 
of RWH system, with the average size tank being 651 gallons. 

• 73% of participants not already soil testing made changes or plan to make changes to their 
lawn fertilizer program based on soil test recommendations or information provided at 
HLHW. 

• 100% of participants have applied resources/materials provided at the training  
• 75% of participants have shared HLHW resources/materials with others. 

An accepted approach in Texas has been for WPPs to estimate bacteria concentrations using a 
runoff curve number that shows areas with less impervious surface (such as residential lawns) 
are estimated to discharge about 10,000 colony forming units (CFUs) per 100 milliliters of water 
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(PBS&J 2000, Ling et al. 2012). Using publicly available monthly rainfall amounts and assuming 
40% utilization of captured water for winter months and 70% utilization during warmer months, 
an estimated 3,485,981 gallons of water was captured via RWH and retained on site and thus 
an E. coli reduction of 4.27713E+12 CFUs occurred. 

Load Reduction Estimates 
Six-month follow ups indicated that 42% of participants reduced the amount of total 
fertilization product applied to their lawns as a function of the knowledge gained from the 
program they attended. Assuming a 42% reduction from standard recommendation rates, we 
estimate that the total annual nitrogen applied by all 398 participants was effectively reduced 
by between 18,977 and 113,865 total pounds (lbs.) and total annual applied phosphorus was 
reduced by between 6,326 and 37,955 lbs. This reduction saves participants between $7,220.26 
and $45,545.88 in nitrogen costs. 

Conclusion 
The implementation of the HLHW program has been very successful. Participants continue to 
share information with others and the materials continue to be used for trainings and 
education on how to protect and manage Texas’ water resources. Also, the programs continue 
to be widely requested by watershed coordinators. 

Over 350 Texans have been given the opportunity to learn how their lawns impact their local 
water quality and quantity and have made decisions to stop over-fertilizing and adopt efficient 
irrigation strategies based on what they learned at HLHW events. As a result of the 
complimentary soil test provided to participants, 146 soil samples were analyzed, and results 
provided to participants to use in making lawn fertilization decisions. 

In addition, six-month follow-up surveys showed that reductions in fertilizer application are a 
direct result of knowledge gained from the program. Surveys also indicate adoption of Smart 
Watering techniques and increased implementation of some type of rainwater harvesting 
system. 

The HLHW efforts will continue under the TCEQ contract, Health Lawns/Healthy Waters 
(contract #582-20-10154).  
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Appendix A: Additional Materials 
Fact sheets are made available online through the links shown below. Paper copies of some of 
the fact sheets are also made available at the trainings. 
 

Healthy Lawns Factsheets  https://hlhw.tamu.edu/healthy-lawns/ 

Rainwater Harvesting Factsheets https://hlhw.tamu.edu/rainwater-harvesting/ 

 

https://hlhw.tamu.edu/healthy-lawns/
https://hlhw.tamu.edu/rainwater-harvesting/
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Appendix B: Example Agenda 
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Appendix C: Soil Sample Analysis 
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Appendix D: Texas Lawn Companion  
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Appendix E: Example of the Registration Slides 
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Appendix F: Examples of the Session 1 Presentation 
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Appendix G: Examples of the Session 2 Presentation 
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Appendix H: Examples of the Session 3 Presentation 
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Appendix I: Pre-Test 
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Appendix J: Post-Test 
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Appendix K: Evaluation 
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Appendix L: Six-Month Follow-Up Questionnaire  
 

HLHW 6 Month Follow-Up 

Q1: In which city did you attend the Healthy Lawns and Healthy Waters training? 

 

Q2: Please tell us if you adopted any of the following practices below based on what you learned at 
the Healthy Lawns and Healthy Waters training. 

 

 

Submitted a soil test during or after the Healthy Lawns and Healthy Waters training? 

o Yes, I did. 
o No, but I still plan to. 
o No, and I don't plan to. 
o I don't fertilize my yard. 

Q3: Made changes to your lawn fertilization program based on results of soil test recommendations or 
information provided at the Healthy Lawns and Healthy Waters training? 

o Yes, I did. 
o No, but I still plan to. 
o No change needed, I already follow the recommendations. 
o No, and I don't plan to. 
o I am still undecided. 

Q4: Based on my soil test fertilizer recommendation and/or the information provided at the training, I 
plan to decrease the amount of fertilizer I apply by… 

o 10% 
o 25% 
o 50% 
o 75% 
o 100% 

Q5: I implemented Smart Watering techniques presented at Healthy Lawns and Healthy Waters 
training. 

o Yes, I did. 
o No, but I still plan to. 
o No change needed, I already follow the recommendations. 
o No, and I don't plan to. 
o I am still undecided 

Q6: Please estimate the amount of water you saved by implementing Smart Watering techniques 
presented at the Healthy Lawns and Healthy Waters training. 

o None 
o Under 10% 
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o 10%-24% 
o 25%-49% 
o 50% or more 
o Does not apply 

Q7: Have you implemented some type of rainwater harvesting after attending the Healthy Lawns and 
Healthy Waters training? 

o Yes, I did. 
o No, but I still plan to. 
o No change needed, I already collect rainwater. 
o No, and I don't plan to. 
o I am still undecided. 

Q8:  I have or plan to install a tank of the following size: 

o Less than 50 gallons 
o 51-100 gallons 
o 101-500 gallons 
o 501-1000 gallons 
o 1001-3000 gallons 
o Larger than 3,000 gallons 
o I do not plan to install a tank. 

Q9: Have you applied the resources/materials provided at the training? 

o Yes 
o No 

Q10: Have you shared with others the resources/materials provided at the training? 

o Yes 
o No 

Q11: How satisfied were you with the resources/materials provided at the training? 

o Not at all 
o Slightly Somewhat 
o Mostly Completely 

 Q12: Did you feel like there were obstacles to adopting the techniques learned from the Healthy 
Lawns Healthy Waters program (e.g., time, cost, etc.)? If yes, please expand on that here. 

 

 

 

Q13: Do you engage in other practices on your lawn that you feel help conserve water or reduce 
inputs that were not outlined in the HLHW program? If yes, please expand on that here. 
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