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Abbreviations List 
AP  Advanced Placement 

BPM  Best Management Practice 

EE  Energy and the Environment  

FBD  Falcon Beautification Day 

LMMS  Liberty Memorial Middle School 

LCMS  Los Cuates Middle School 

LFHS  Los Fresnos High School  

LFCISD Los Fresnos Consolidated 
Independent School District 

LID  Low Impact Development 

OSSF  On-Site Sewage Facility 
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PBL  Project-Based Learning 
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Engineering, Art and Math 
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TWRI  Texas Water Resources Institute 

TSSWCB Texas State Soil and Water 
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Introduction & Background 
This project supported implementation of the Arroyo Colorado Watershed Protection Plan that was 
created by a partnership of experts and stakeholders. The project integrated and built upon the 
information gathered from other projects that implemented low impact development (LID), best 
management practice (BMP), educational programming and monitoring management measures listed 
within the plan as top strategies for improving water quality. 

Nonpoint source pollution along the coast is of importance, locally. Within the Tidal Segment of the 
Arroyo Colorado Watershed, the project implemented management measures that will lead to long-
term, sustainable impacts. Within its guidance document, Guidance for Sustainable Stormwater 
Drainage on the Texas Coast, the Center for Research in Water Resources, presents low-cost, high 
impact stormwater BMPs for this vulnerable area. Two coastal sites within the Arroyo Colorado 
Watershed were chosen for the implementation of selected LID improvements: the City of Los Fresnos 
Nature Park and the Los Fresnos Consolidated Independent School District’s (LFCISD) Los Fresnos High 
School (LFHS) student parking lot. This project combined resources from communities, universities and 
other stakeholders to build a sustainable stormwater drainage program for other Texas coastal 
communities to follow. 

The city of Los Fresnos developed a 20-acre nature park immediately south of the LFHS, with funding 
from the Texas Parks and Wildlife Department, on land purchased with Coastal Impact Assistance 
Program funds. LID elements in this project include pervious sections added to a parking lot, bioswales, 
a rainwater collection system from the roof of the restroom building, and educational components. The 
park includes trails, picnic tables, fishing, wildlife watching, nature-inspired playground equipment and 
other amenities that will encourage the public to visit. High school classes will utilize the park as an 
outdoor classroom for a variety of natural sciences and natural resource-based classwork. 

The LFHS has a large, sloped parking lot that floods in some sections and drains into FM 1847. 
Stormwater from the high school flows across and under the parking lot where it is discharged into an 
existing vegetated wetland detention pond. The parking lot was refurbished to reduce erosion and 
sediment in the stormwater. Additional BMPs included planting native trees, plants and shrubs in the 
wetland to capture, detain and treat the stormwater. Los Fresnos science students performed Citizen 
Water Quality Monitoring in their own parking lot, with water testing kits and training from Texas Water 
Resources Institute (TWRI), the Arroyo Colorado Watershed Partnership and assistance from the Texas 
Stream Team. The sampling was conducted during the Project Based Learning (PBL) workshops. The Los 
Fresnos School District went on to incorporate this experiential learning into its Science, Technology, 
Engineering and Math curricula. 

Coordination of outreach and education efforts by the Watershed Coordinator facilitated and supported 
partner communication and cooperation, public awareness and understanding, student monitoring 
training and communication with public officials. Materials included an annual newsletter, public 
information through the media and social media, website updates, Citizen Water Quality Monitoring 
training and public workshops. Existing education and outreach materials were used during the PBL 
workshops. New materials produced were project or location specific, such as information related to 
project BMPs. 
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Task 1: Project Administration 
TWRI provided fiscal oversight of the staff and subcontractors to ensure all tasks and deliverables were 
completed in a timely manner and reported to the Texas Commission on Environmental Quality (TCEQ) 
in quarterly progress reports (QPRs). TWRI submitted QPRs to TCEQ on or before the due date 
throughout the contract period. The TWRI business team submitted reimbursement forms based on 
project expenditures in a timely manner throughout the entire contract period. TWRI provided the TCEQ 
Project Manager (PM) with quarterly budget updates throughout the project period with the QPRs and 
during quarterly conference calls, annually in requested annual budget updates, and as needed when 
making contract amendments. 

TWRI and TCEQ participated in a “project kick-off” conference call on January 24, 2017. After the initial 
meeting, TWRI maintained communication with TCEQ through regular telephone and email 
correspondence throughout the entire project period. 

TWRI provided the TCEQ PM with an annual report on the Los Fresnos BMP project in the Fall of 2017 
and 2018. 

TCEQ worked to utilize the 319 grant seed funding to apply for three grant application submittals: the 
Arroyo Education Continuation and On-Site Sewage Facility (OSSF) Project to the Texas State Soil and 
Water Conservation Board (TSSWCB) and the Bayview Irrigation District Phase I to the Bureau of 
Reclamation. 

The Arroyo Education Continuation and OSSF Project grant application to the TSSWCB was not selected 
for funding. The grant proposal was edited and resubmitted to the TSSWCB the following year and it was 
selected for funding. 

The Bayview Irrigation District Phase I Project grant application to the Bureau of Reclamation was 
selected for funding upon the initial submittal. 

 

Task 2: Monitoring – Citizen Water Quality Monitoring 

Faculty Training 
TWRI worked with the Texas Stream Team to host a Core Water Quality training workshop on January 
25, 2018. A total of 5 teachers attended the workshop: 

• Andrea Ramos – Environmental Science Teacher, Los Fresnos United 
• Ali Martinez – Chemistry, Los Fresnos United 
• Amanda Ellison – Integrated Physics and Chemistry, Los Fresnos United 
• Miriam Rivera – Advanced Placement (AP) Biology/AP Environmental, LFHS 
• Alejandra Guzman – Science Strategist, Central Office 

 

TWRI worked with the Texas Stream Team to host a second Core Water Quality training workshop on 
November 8, 2018. A total of 6 teachers attended the workshop: 

• Andrea Ramos – Environmental Science Teacher, Los Fresnos United 
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• Ali Martinez – Chemistry, Los Fresnos United 
• Amanda Ellison – Integrated Physics and Chemistry, Los Fresnos United 
• Miriam Rivera – AP Biology/AP Environmental, LFHS 
• Alejandra Guzman – Science Strategist, Central Office 
• Christopher Devlin – Energy and the Environment (EE), Project Lead the Way (PLTW) Resaca 

Middle School (RMS) 

Student Training using TST Curriculum  
TWRI worked with the Texas Stream Team to host a Core Water Quality training workshop on January 
25, 2018. A total of 12 students attended the workshop: 7 AP Biology and 5 AP Environmental Science 
students from LFHS. 

 

Task 3: Education and Outreach 

Workshops 
TWRI worked with the LFCISD staff to plan and host a PBL workshop on March 20, 2019. On that 
morning, eight AP Biology students, led by Miriam Rivera at LFHS (11th and 12th graders), assisted in the 
training of 78 middle school students in 7th and 8th grade enrolled in the PLTW EE class. The students 
were split into four groups and rotated through four stations: 1) Flora identification in Falcon Pond with 
Mike Heep; 2) Topographic maps use and function with Jaime Flores; 3) Nonpoint and Point Sources of 
pollution with Alejandra Guzman and Victor Gutierrez; and 4) Water sample testing with Miriam Rivera 
assisted by AP Biology students. 

Students worked with topographic maps of the area and identified the flora species hosted near Falcon 
Pond. Students took water samples across six different areas and tested the water for pH, temperature, 
dissolved oxygen and nitrate concentrations. Students received hands-on learning, field experience and 
information directly from community experts. 

After the field trip, students had three weeks to research the key elements from the four stations on the 
field trip and create a portfolio, brochure or presentation including the different components of the 
Falcon Pond Beautification project. 

The PBL workshop was such a success that the LFCISD asked TWRI to plan to host 4 more workshops: 1 
Professional Development workshop for the LFCISD Science Teachers, 1 Falcon Pond Beautification Day 
Workshop (Task 5), 1 Arroyo Colorado Watershed Workshop for RMS Science classes (12 classes/300+ 
students) and a second PBL workshop. 

TWRI worked with Dr. Jude Benavides and the LFCISD to host a Los Fresnos Professional Development 
Teacher Workshop on May 8, 2019. Dr. Benavides and TWRI gave four presentations: Geologic history of 
the Rio Grande Valley, Arroyo Colorado Watershed, Resacas of the Rio Grande Valley and Hurricane 
Strikes and Impacts on the Rio Grande Valley. The workshop lasted four hours and was attended by nine 
middle school science teachers from LFCISD. 

TWRI coordinated with LFCISD to deliver presentations on the Arroyo Colorado Watershed, resacas and 
hurricane impacts on the Rio Grande Valley on January 21, 2020 to three RMS teachers and the entire 
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student body in the middle school. In order to give the presentations to the entire student body, the Los 
Fresnos RMS staff doubled up the science classes (two classes in one room per presentation) for six 
separate classes throughout the day 

LFCISD students participated in the second Los Fresnos PBL program on March 3-4, 2020 at LFHS. The 
Los Fresnos PBL Program plan was developed by Alejandra Guzman, (District Science Strategist for 
Grades 6-12), Jimmy McDonough, (Executive Director for Academics), and Jaime Flores (TWRI Project 
Manager). Students from three middle schools were bused to the high school to participate in the PBL. 
The students and teachers who participated are listed below. 

 
Tuesday Science, Technology, Engineering, Arts and Math (STEAM) Day from Resaca Middle School: 

• 52 7th grade students 
• Teachers: Christopher Devlin and Ezequiel Garcia 
• 86 6th grade students 

Teachers: Ezequiel Navarro and David Rodriguez 
 
Wednesday Falcon Pond PBL: 

• 7 Liberty Memorial Middle School (LMMS) students 
• Teacher: Denjuami Barker 
• 24 Los Cuates Middle School (LCMS) students 
• Teachers: Wendy Wilson and Robert Cepeda 

The students rotated through four different stations. The PBL agendas for the two days are listed below: 

 

RMS STEAM Field Trip Agenda, March 3, 2020 all day 

Adult Attendees: Alejandra Guzman, Jamie Flores, Michael Heep, Victor Gutierrez 

Chris Devlin (all day), Ezequiel Garcia (all day), David Rodriguez (afternoon only), Ezequiel Navarro 
(afternoon only) 

RMS Students: G06 STEAM, G07 Science STEAM, EE PLTW Students 

Bus Schedule: 

Morning – 1 Bus 

9:00 a.m.  Arrive at RMS to pick up 7th Grade STEAM Science students and EE PLTW Students (~50 
students) 

9:15 a.m.  Arrive at LFHS 

11:15 a.m.  Pick up at LFHS 

11:30 a.m.  Arrive back at RMS 

Afternoon – 2 Buses 

1:00 p.m.  Arrive at RMS to pick up 6th Grade STEAM students (~90 students) 
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1:15 p.m.  Arrive at LFHS 

3:15 p.m.  Pick up at LFHS 

3:30 p.m.  Arrive back at RMS 

 

Project Overview, Introductions and Logistics – Jaime Flores and Alejandra Guzman (10 minutes)  

Station Rotations (1-4 at approximately 20 minutes each with 5-minute travel time between) 

Afternoon 6th Grade: 

STATION 1 – Michael Heep: Plant Classification (6.12CD) SA 

STATION 2 – Jaime Flores: Rock Types & Density (6.10B, 6.6B) SM 

STATION 3 – Victor Gutierrez: Biotic/Abiotic and Levels of Organization (6.12EF) SA 

STATION 4 –Alejandra Guzman: Water Testing with Vernier Equipment and Chemical Changes (6.5C) ST 

Morning 7th Grade: 

STATION 1 – Michael Heep: Plant Adaptations and Behavior (7.11B, 7.13AB) SA 

STATION 2 – Jaime Flores: WED and Watersheds (7.8BC) SEA 

STATION 3 – Victor Gutierrez: Microhabitats and Biodiversity (7.10AB) SA 

STATION 4 – Alejandra Guzman: Water Sampling Testing with Vernier Equipment (ST) Physical vs. 
Chemical Changes (7.6A) 

Student question and answer session, group photo, load buses (10 minutes) 

 

PLTW EE Field Trip Agenda, March 4, 2020 half day 

Adult Attendees: Alejandra Guzman, Jamie Flores, Michael Heep, Victor Gutierrez 

Roberto Cepeda (LCMS), Denjuami Barker (LMMS) 

Students: PLTW EE 

 

Bus Schedule: 

Morning – 1 Bus 

8:45 a.m.  Arrive at LCMS to pick up EE PLTW Students (~30 students) 

9:00 a.m.  Arrive at LMMS to pick up EE PLTW Students (~7 students) 

9:15 a.m.  Arrive at LFHS 

11:15 a.m.  Pick up at LFHS 

11:30 a.m.  Arrive at LMMS 

11:45 a.m.  Arrive back at LCMS 
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Project overview, introductions and logistics – Jaime Flores and Alejandra Guzman (10 minutes) 

Station Rotations (1-4 at approximately 20 minutes each with 5-minute travel time between, rotations 
will go numerically) 

STATION 1 – Michael Heep: Falcon Pond Flora Identification 

STATION 2 – Jaime Flores: Falcon Pond Beautification Area Transects and Measurements and 
Topographic Map Overview 

STATION 3 – Victor Gutierrez: Point vs. Non-Point Pollution and Water Sample Locations 

STATION 4 –Alejandra Guzman: Water Sample Testing with Vernier Equipment 

Student question and answer session, group photo, load buses (10 minutes) 

 

After the field trip, students had three weeks to research the key elements from the four stations on the 
field trip and create a portfolio, brochure or presentation including the different components of the 
Falcon Pond Beautification project. The students were also going to research the native trees and plants 
that were planted during the Falcon Pond Beautification day and develop the content and pictures for 
the plant identification signs. This last portion of the PBL did not happen due to the COVID pandemic. 
The TWRI PM worked to develop the content of the signs and have them manufactured and installed. 

 

Information Dissemination 
TWRI worked to publish two Arroyo Colorado Watershed Partnership Annual Newsletters in the falls of 
2018 and 2019. Both newsletters had an article on the Los Fresnos BMP project. TWRI also provided 
stakeholders with updates on the project through Arroyo Colorado website, monthly email updates, 
Steering Committee meeting project updates, QPRs and articles for the Rio Grande Valley AG Mag, Texas 
A&M AgriLife News, LFCISD website and Los Fresnos News. 

 

Task 4: Los Fresnos Nature Park BMPs 
Construction of the Los Fresnos Nature Park began in late October 2016. Initial work at the park 
consisted of clearing large areas of trees and brush in the locations for the parking lot, bathroom and 
trail. Clearing of the site continued until late November 2016. 

Parking Lot with Pervious Section(s) and Bioswale(s) 
Construction of the parking lot and bio-retention basin began December 5, 2016 but was periodically 
delayed by rain. The parking lot and bio-retention basin were completed by January 15, 2017. 
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Rainwater Collection System 
The second phase of green infrastructure construction of the Los Fresnos Nature Park began September 
20, 2018 and consisted of planting native trees and vegetation in the bio-retention basin, vegetative 
swale/rain garden and constructing a concrete pad to support a rainwater harvesting cistern. 

The installation of the rainwater harvesting cistern was completed on November 8, 2018. The cistern 
was also connected to the rain garden/vegetative swale and native plants and shrubs were planted in 
the vegetative swale and bio-retention basin. 

Educational/Interpretive Signage 
The city of Los Fresnos installed educational/interpretive signage at the nature park on December 4, 
2018. The signs consisted of one sign for the bio-retention basin/garden, one sign for the rain garden 
and two pet waste stations. 

 

Task 5: LFCISD - LFHS BMPs 
TWRI worked with LFCISD staff to plan and host the Falcon Beatification Day (FBD) workshop on 
November 16, 2019 at the LFHS campus. The workshop began at 8:30 am Saturday. A total of 40 
students, two district employees, a school nurse, four campus administrators, five campus teachers/club 
sponsors and two parents/community members showed up for a total of 54 volunteers for the event. 
The students represented the LFHS (Biology Club members and AP Biology students), Los Fresnos United 
(Nature Club), RMS (STEAM 6th and 7th grade students), LCMS (Gardening Club) and LMMS (Junior 
National Honor Society Members). 

The event began with TWRI PM Jaime Flores explaining to the students what they were going to do that 
morning—planting trees—and why. He distributed rubber boots, shovels and trash pickup sticks and 
gave a demonstration on how to dig a hole, remove the tree from the pot and plant it correctly. After 
that, the students broke up into groups of three to five and started planting and picking up trash. 

The goal of FBD was to plant native flowers, shrubs and trees in Falcon Pond and pick up litter and trash 
in and around the pond. Falcon Pond is the bed of an abandoned resaca, an ancient distributary channel 
of the Rio Grande that has been modified to serve as a stormwater retention pond. During a rain event, 
all of the stormwater from the high school flows across and under the parking lot and eventually drains 
into Falcon Pond. The native flowers, shrubs and trees that were planted will serve several purposes: 1) 
filter out sediment, nutrients and pollutants from the stormwater coming from the high school and 
parking lot; 2) attract pollinators, such as bees, butterflies and hummingbirds; and 3) attract more birds 
to the pond. 

The students planted 250 native flowers, shrubs and trees and collected one and a half 55-gallon trash 
bags full of trash in 2 hours. The flowers, shrubs and trees planted consisted of: 

• Flowers: Scarlet Sage (60), Golden Wave Coreopsis (10), Mexican Capraria (10), Shrubby Aster 
(16), Heliotrope (20), Crucita (40), Golden Rod (40), Runyan Water Willow (10) 

• Shrubs: Mexican Button Bush (10), Primrose Willow (5), Shrubby Aster (15) 
• Trees: Montezuma Cypress (3), Anacua (5), Guamuchil (6) 
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Educational/Interpretive Signage  
The TWRI PM contacted the LFCISD staff about how to proceed with the educational/interpretive 
signage since the kids were not returning to complete that portion of the PBL project hosted March 4-5, 
2020. The LFCISD staff asked the TWRI PM to complete the signs. The TWRI PM worked to develop the 
content of the signs and have them manufactured. He contacted sign manufacturer iZone Imaging on 
June 1, 2020 with the content and pictures for the signs. It took another three months to edit the 
various proofs and finalize the content for the signs. The TWRI PM installed the sign posts on August 20, 
2020. The signs were installed on the posts on September 23 & 25, 2020. 

Discussion 
The Arroyo Colorado Watershed Protection Plan Implementation-Los Fresnos Best Management 
Practices Implementation project was a success despite facing a few challenges. Weather was a factor in 
completing the Los Fresnos Nature Park BMPs, especially in the fall and early spring when the Rio 
Grande Valley receives most of its yearly rainfall. Construction of the BMPs had to be stopped several 
times because of rain. In the end, the nature park BMPs were completed and were exactly what the city 
wanted. The city converted an abandoned piece of property that was an eyesore in the middle of town 
into a thriving nature park that includes a bio-retention basin in the parking lot to capture and treat 
stormwater, bathrooms with a rainwater harvesting system connected to a rain garden/bio-swale and a 
2-mile walking trail through a native riparian forest. 

The LFHS portion of the project had its challenges as well. The school district did not refurbish the 
parking lot as it had agreed to do. Due to budget and time concerns, the district only resurfaced the 
parking lot during the summer when school was not in session. Because of this, TWRI was not able to 
install some of the BMPs originally planned, such as curb-cuts and refurbishing the stormwater outfalls. 
Instead, TWRI focused on improving the wetland detention pond by working on the bio-swale and 
planting native trees, plants and bushes. 

TWRI also successfully modified the project-based learning workshop to fit the needs of the school 
district. The PBL workshops were originally planned for high school students; however after the first 
Texas Stream Team workshop, the teachers recommended changes. The teachers stated that they liked 
the workshops and trainings but thought that it would be more beneficial to the district to provide the 
workshops/trainings to the middle school students instead of the high school students. They explained 
that it is in the middle school, grades 6-8, that the students are introduced to and tested on earth 
science concepts and principals such as the water cycle, watersheds, rock types, weathering, erosion 
and deposition, eco-regions and hurricane impacts and flooding. They asked TWRI to deliver the 
workshops and trainings to the middle schools to supplement the science teachers’ lesson plans. The 
TWRI PM agreed and worked with the science teachers to develop the PBL workshop/field trips. The 
workshops were a huge success and TWRI received a lot positive feedback from the science teachers 
and school district administration. 

One key takeaway from this portion of the project is that it is extremely important to communicate and 
listen to your project partners throughout the project and be able to adapt in order to satisfy their 
needs and concerns. 
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  The Arroyo Colorado Watershed Partnership 
          

   2401 East Highway 83     

   Weslaco, Texas 78596    

          
   956.969.5607 Office    956.969.5639 Fax   www.arroyocolorado.org 

 
 
 

Los Fresnos Nature Park Best Management Practices Construction Narrative 
 

Construction of the Los Fresnos Nature Park began in late October 2016. Initial work at the park 
consisted of clearing large areas of trees and brush in the locations for the parking lot, bathroom and 
trail. Clearing of the site continued until late November 2016. Construction of the parking lot and bio-
retention basin began in December but was delayed on and off due to rain. The parking lot and bio-
retention basin were completed by mid-January 2017.   
 

 
Entrance to the Los Fresnos Nature Park, looking east off of FM 1847. Note the elevation difference 

between FM 1847 and the parking lot and the silt fencing around the construction areas. 
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Entrance looking SE. 

 
Entering the parking lot looking to the S-SE. Note the curved design of the parking lot. Curves and 

irregular shapes are utilized throughout the parking lot and bio-retention basin. 
 

 
Looking SE and toward the bio-retention basin. Note the slope of the parking lot into the bio-retention 

basin. 
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N end of the bio-retention basin looking S. 

 

 
Bio-retention basin looking S. 

 
Close up view of the slope in the bio-retention basin. 
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N end of basin looking W toward entrance and FM 1847. 

 

 
South end of the basin looking west toward FM 1847. 

 

 
South end of the basin looking northwest toward entrance and FM 1847. 
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South end of the basin looking north toward the high school. Again, note the curves utilized in the 

design of the parking lot and basin. 
 

 
East side of the parking lot looking north-northeast toward high school. The bathroom for the park is 

already complete. 
 

   
Rain gutters have already installed to capture and divert rainwater into the rain harvesting cistern and 

rain garden. The holes in the gutters for the downspouts have already been cut out. 
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Entrance to walking trail located in the southeast corner of the parking lot heading east and southeast. 

 

 
The trail is designed to curve and wind it’s way toward the resaca on the southern edge of the park.  

 

 
Heading east. Palm trees in the northeast corner of the picture line the resaca bed. 
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After the next bend, the trail runs parallel to the resaca. 

 

 
Last curve before running parallel with resaca. 

 

 
All of the vegetation on the right is on the edge of the bank of the resaca. 
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Heading east along the bank of the resaca. 

 

 
The Natural Levee of the resaca is visible on the left and the edge/bank of the resaca on the right.  

 

 
Heading due east. 
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This is the end of the portion of the trail that was completed in the first phase of construction for the 

nature park. The parking lot, bio-retention basin, bathrooms and ¼ of the trail had been completed by 
1/18/17. 

 
 

Walking trail Construction-Phase II 
3/1/18 

 
Construction crew working to install silt fence before excavating/trenching down to grade in order to 

join Phase I & Phase II portions of the walking trail. 
 

 
Heading east along the bank of the resaca. 
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Looking back toward the west and Phase I of the trail. 

 

 
Looking back east. Maintainer is clearing vegetation for the trail. 

 
The trail continues due east/southeast until making a U-turn at the end on the Nature Park property and 

heading back west toward the parking lot. 
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The trail begins to wind to the left in preparation of the U-turn. 

 

 
The U-turn looking north. 

 
Looking back toward the west after completing the U-turn. 
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Heading west 

 

 
As the trail heads back west, the LFHS is to the north and adjacent to the property line. 

 
Heading west/northwest. 
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The high school tennis courts are visible on the right side of the picture. The form for the concrete curb 

that will define the edge of the walking trail is also visible. 
 

 
Heading west/southwest. Form for concrete is visible. 

 
Heading west/northwest back toward north side of parking lot. 
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The end of the walking trail brings you back to the north side of the parking lot. 

 
 

Phase II Trail construction-4/16/18 
 

 
The concrete form is visible on the left side of the photo and the completed concrete curb is visible on 

the right.  
 

 
Heading north/northeast, the forms and curb are visible. The grade of the walking trail has also been 

reached and is ready to receive the sub-grade material. 
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Heading east toward the end of the property and U-turn. 

 

 
Heading east. Form and curb are visible. 

 

 
Heading east/northeast. The curb on the left side has been completed and the forms have been removed. 

The forms are visible on the right side of the photo. 
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Heading north toward the U-turn. Concrete curb on both side of the trail is complete. 

 

 
Completing the U-turn and heading back to the west. 

 

  
The trail heading back etoward the parking lot. 
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Heading west/northwest. Subgrade is being added and compacted to form the base of the trail. 

 

 
Heading west. The high school is to the north of the trail. Subgrade for the trail has already been 

compacted in this portion of the trail. 
 

 
Heading back toward the parking lot. 
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Heading north/northwest. This the last curb before the trail reaches the northeast side of the parking lot. 

 
 

Phase II Trail construction-5/22/18 
 

 
This is where the trail was joined to the newer section of the trail. You can see the difference in color of 

the crushed granite. Heading east. 
 

 
Heading east/northeast to end of park property nearing the U-turn. 
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Last section before U-turn. 

 

 
This is a combination trail; both walking and bicycle trail. Walkers and runners and use the entire trail. 

Bicyclists can only use the asphalt portion of the trail. The asphalt used is pervious pavement. 
 

 
Looking back west from the east edge of the park property. 
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Heading west back to parking lot. 

 

 
Heading west. 

 

 
The trail has several curves as it makes it toward the parking lot and runs parallel with the high school. 
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The last 2 curves of the trail before reaching the parking lot. 

 

 
The trail leading up to the parking lot. The contractor has placed dirt over the trail to use as a road for 
their equipment. The dirt will protect the trail from being damaged the vehicle traffic going over it. 
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One portion of the trail turns south to join the parking lot and rest continues out toward the street and 

sidewalk. 
 

 
The trail can be accessed by someone riding a bicycle on the sidewalk. 

 

 
Native trees north of the bathrooms. There are also native trees on the other side of the bathroom as 

well. 
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Los Fresnos Nature Park Best Management Practices Construction Narrative 
 

Second Phase of Green Infrastructure construction of the Los Fresnos Nature Park in the Fall of 2018 
consisted of planting native trees and vegetation in the bio-retention basin, installing a rainwater 
harvesting cistern and connecting the cistern to a rain garden/vegetative swale.     
 

 
Native vegetation was recently planted in the Los Fresnos Nature Park bio-retention basin, looking 

from the south end of basin back toward the north.   
 

 
Wild olive trees planted in north section of basin looking west toward FM 1847. 
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North end of the basin looking south, necklace pod-yellow sophora planted along the edge of basin. 

 

 
Southwest corner as basin looking to the northeast. 

 

 
Vegetative swale and rain garden being installed and connected to the rainwater harvesting cistern to be 

installed behind the public restrooms. 
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Swale with turk’s cap being planted in between boulders. 

 

 
View from south end of swale toward the north and bathroom. 

 
 

 
Concrete pad behind bathrooms to be used as the base to support the rainwater harvesting cistern. 
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North end of pad looking south toward swale. 

 

 
Northeast end of swale looking to the southwest from behind the bathroom. Pad for cistern shows 

proximity of cistern to the swale. 
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Los Fresnos Nature Park Best Management Practices Construction Narrative 
 

Follow up to Phase II of Low Impact development/Green Infrastructure construction of the Los Fresnos 
Nature Park in the Fall/Winter of 2018 consisted of completing the landscaping in the bio-retention 
basin and in the rain garden/vegetative swale, installing a rainwater harvesting collection system and 
connecting the collection system to the swale and rain garden.  
 
    
 

 
The contractor completed the landscaping by adding mulch and gravel on and around the native 

vegetation that was recently planted in the Los Fresnos Nature Park bio-retention basin, looking from 
the southeast end of basin back toward the west.   

 
 
 
 
 
 



38 | P a g e  

 

 
Mulch added to cover wild olive trees and gravel added to retention basin, south end of basin looking 

north. 
 

 
North end of the basin looking south, necklace pod-yellow sophora and turk’s cap planted along the 

edge of basin. 
 

 
Southwest corner as basin looking to the northeast. 
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Completed landscaping on the vegetative swale and rain garden that is connected to the rainwater-

harvesting cistern installed behind the public restrooms. 
 

 
Swale with turk’s cap planted in between boulders. 

 

 
View from south end of swale toward the north and bathroom. 
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Swale adjacent to privacy fence to protect rainwater harvesting system behind bathrooms. 

 

 
North end of privacy fence protecting rainwater harvesting collection system, looking south toward 

swale. 
 

 
Southeast end of privacy fence looking at the rainwater harvesting collection system behind the 

bathrooms looking to the northwest. 
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South view of the rainwater harvesting collection system connected to swale, south looking north. 

 

 
Plumbing of roof and rain gutters connecting to the rainwater harvesting collection system, north end of 

bathrooms looking south. 
 

 
Plumbing of roof and rain gutters connecting to the rainwater harvesting collection system, northeast 

corner of bathroom looking southwest. 
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Plumbing of roof and rain gutters connecting to the rainwater harvesting collection system, southeast 

corner of bathroom looking northwest. 
 

 
Plumbing of roof and rain gutters connecting to the rainwater harvesting collection system, southeast 

corner of bathroom looking due west. 
 

 
Plumbing of roof and rain gutters connecting to the rainwater harvesting collection system, northeast 

corner of bathroom looking to the southeast. 
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North end of bio-retention basin, standing east of the basin looking back to the west. 
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First Texas Stream Team Training 
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Falcon Pond Beautification Day 
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Falcon Pond Tree signs 
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2nd Texas Stream Team Training 
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Teacher Workshop 5/8/19 
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Falcon Lake 
PBL 

 

 2019 
  

Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

MARCH 18 19 20 21 22 23 

 Memo & Intro 
Video  
 

 Stream Team 
Field Trip 
Group 1 – 8:30 – 
11:00 LCMS (24) 
Group 2 – 1:00 – 
3:30 LMMS/RMS 

 

Water Testing  
*7.4A - Tools 
*7.8B – 
Weathering, 
Erosion, 
Deposition 

  
 

Water Testing 
 
*8.11D – Human 
Dependence 

 

24 25 26 27 28 29 30 
 Graphing/Excel 

Water Results 
(Data Tables & 
Graphs Due) 
*7.2ABCDE 

Plant Research 
Native Plant 
Website 
*7.10B - 
Biodiversity 

  
 

Plant Research 
 
(Plant Cards Due) 
*7.2B - Research 

Transects/Topo 
Maps 
 
8.9C – 
Topographic 

 

Transects/Topo 
Maps 
 
 

 

APRIL 1 2 3 4 5 6  

 Building 3D 
Model 
 
*7.3B – Making 
Models 

Building 3D 
Model 
 
(Model Due) 

Model 
Presentation 
Filming 

Jobs/Career 
Research 
 
*7.3D 
Contributions 

Brochure or 
Booklet 
 
8.11B – 
Interactions 
8 C  Sh t & 

  
 

 

7 8 9 10 11 12 13  
 Brochure or 

Booklets Due 
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Guamuchil  

Pithecellobium dulce  

Pithecellobium dulce is a tropical tree that is not native to the Rio Grande 
Valley. In its native Mexico, the tree is known as huamuche, guamuche / 
huamúchil/ guamúchil.  The Guamuchil tree reaches a height of about 10 
to 15 m (33 to 49 ft).  Its trunk and branches are spiny. Each leaf is made 
up of 2 pairs of  oblong leaflets.  The flowers are greenish-white, fragrant 
and resemble puffballs. Seedpods are beanlike, turning pink when ripe 
and open to expose the fleshy edible pulp that surrounds each flat, shiny, 
black seed. 

 Guamichil fruits are a favorite food of woodpeckers, chachalacas, 
parrots, opossums, rodents and humans.  Seeds are dispersed after 
being eaten. Caterpillars of the Red Bordered Pixie and Large Orange 
Sulphur butterflies feed on the leaves.  The tree is drought resistant, fast 
growing, but cold sensitive and is frequently planted as an ornamental 
and butterfly host plant in the Rio Grande Valley.  Young trees can be 
killed after a brief freeze, but mature specimens usually recover quickly. 
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Plants for Los Fresnos High School Falcon Pond 
 

Trees 
Montezuma Cypress-3 

Anacua-5 
Guamuchi-6 

 
Shrubs 

Mexican Button Bush-10 
Primrose Willow-5 

Shrubby Aster #1-15                    
 

Flowers 
Scarlet Sage-60 

Golden Wave Coreopsis #1-10 
Mexican Capraria #1-10 

Shrubby Aster #1-16 
Heliotrope #1-20 

Crucita #1-40 
 Golden Rod #1-40   

Runyan Water Willow #1-10                                                   
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Runyon's Water-willow 

Justicia pacifica (Oerst.) Hemsl. 

Acanthaceae (Acanthus Family) 

The Runyon’s Water Willow a very rare species that grows in the wet 
riparian zones, swamps and pond edges of Deep South Texas.  Its 
northern range extends only to the extreme southern part of the Rio 
Grande Valley in Cameron county.  It does best in full sun but will grow 
in partial shade.  It grows southward through much of Mexico.  Paul 
Runyan discovered and documented this specimen when he was 
documenting the development and establishment of the Rio Grande 
Valley in the 1930’s. 
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