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THE ART OF 
BALANCE

Henri Matisse, a master of 20th century art, once 
said, “What I dream of is an art of balance.” That 
quote was never more applicable as when it is 
applied to evaluating and protecting the Texas 
wild-rice in the San Marcos River.

Texas State Researchers Learning about the 
Impacts of Recreation on Texas wild-rice. 



Over the summer, Texas State University 
Geography Department faculty and 
graduate students took advantage 

of the COVID-19-reduced recreation on the 
San Marcos River to take a close look at how 
Texas wild-rice fared with practically no human 
contact. Observations made during this study 
have introduced the groundwork for a future 
community discussion regarding the proper 
balance of recreation and the preservation of 
the ecological system.

“We took the opportunity of the COVID 
restrictions on recreation in the river to learn 
more about Texas wild-rice and how it recovers 
from people swimming through it, wading on it 
and floating over it,” said Dr. Kimberly Meitzen, 
an associate professor with Department of 

Geography at Texas State. “Additionally, we 
worked with Dr. Jason Julian in our department 
and his team who are studying the social 
aspects of the river. We all know that the 
San Marcos River is one of the most popular 
places in this part of Texas for tubing and other 
recreation. But, there is no escaping the fact 
that the river is also part of an environmentally-
sensitive ecosystem home to many endangered 
species, including Texas wild-rice.

So, in the end, we hope our research helps 
create the dialogue between the San 
Marcos community, Edwards Aquifer Habitat 
Conservation Plan team and other stakeholders 
on how visitors and the ecosystem viably 
coexist.”



Texas wild-rice (TWR) is a perennial aquatic 
grass. It is only found in the San Marcos River 
and was one of the first Texas plants listed 
(1978) on the U.S. Environmental Protection 
Agency’s Endangered Species List. The full 
range for Texas wild-rice extends from the 
headwaters of the San Marcos 
Springs to the just upstream 
of the San Marcos River’s 
confluence with the Blanco 
River. However, it is most 
abundant in the first two miles 
of the upper San Marcos River.

The plant grows submerged 
underwater and becomes 
emergent when the leaves and 
flowering stalk grow above the 
water surface. The TWR leaves 
are referred to as “culms” 
and can grow 1-2 meters in 
length. TWR only flowers in its 
emergent state, with separate male and female 
flowers on the flowering stalk.
The plant grows submerged underwater and 
becomes emergent when the leaves and 
flowering stalk grow above the water surface. 
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Texas wild-rice can grow in a range of flow depths from 0.5 - > 
2 meters, and requires clear, cool, and good-quality flowing 
water to survive which the San Marcos Springs provide. TWR an 
important part of the river’s ecosystem as it enhances oxygen in 
the water and creates physical habitat for a diversity of aquatic 
organisms.  

“Although we were specifically looking at changes linked to 
varied recreation pressures on Texas wild-rice from different 
phases of the river parks opening and closing, we want to use 
the data we’ve gathered over that past few months as means to 
create a long-term research effort,” Meitzen noted. “We want to 
observe seasonal changes in the growth and reductions of TWR 
based on recreational concentrations.
The drone data we are 
gathering with Dr. Jennifer 
Jensen in the Geography 
Department and her flight 
crew will also help us 
with defining areas in the 
river that may need more 
conservation attention. 
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We’ll also be keeping track of how various flow levels play into the overall 
evaluation of how we best protect Texas wild-rice. But, one thing is for 
certain, we must work hand-in-hand with how the community views the 
river in order to hopefully find that proper balance for everyone.”

Dr. Julian explained that his team has been looking at the social demand 
aspects of the San Marcos River since 2015.Since then, they have 
conducted approximately 3,200 surveys with people visiting the river. 
“We know that there has been a great deal of ecological research on 
the San Marcos Springs and the river. And we know that this is a hugely 
popular place to recreate.

But, what we haven’t really dug into too deeply is what the people who 
come here want from the river,” Julian commented. “Our survey was 49 
questions long and took 15-20 minutes to complete, so you can image the 
time our team has put into gathering this data. But, when you break it all 
down, visitors don’t want to see the river full of people and they love the 
clear, clean water in the river.”

Using drone images of the river, Julian’s team was able 
to calculate that the river has a recreational capacity of 
about 2,100 people at one time when you include the 
protected areas of the river where visitors are not allowed.

“There are some places like Jacob’s Well, Hamilton Pool 
and the Blue Hole which have limited visitor access to 
preserve those special natural resources,” Julian said. 
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After a rain, all of those pollutants 
are swept up in the stormwater runoff 
and flow directly into a waterbody. 
That decreases the water quality of 
the receiving stream and is doubly 
problematic for environmentally-sensitive 
areas like the headwaters of the Comal 
Springs that are home to endangered 
species.

The North Houston Bioretention Pond 
Project in New Braunfels involved the 
removal of approximately 2,000 square 
feet of street pavement. The existing 
asphalt was replaced with a bioretention 
pond that is designed to collect, filter and 
treat stormwater runoff prior to entering 
Landa Lake at the Upper Spring Run. 
Engineers calculated that the bioretention 
pond would prevent approximately 
700 pounds of sediment, solids and 
associated pollutants from entering Landa 
Lake each year.

“The project was coordinated through the 
Edwards Aquifer Habitat Conservation

Plan (EAHCP) as it helps the City of New 
Braunfels to meet endangered species 
protection requirements in the Edwards 
Region’s permit with the U.S. Fish and 
Wildlife Service,” Enders said. “In fact, 
the EAHCP contributed approximately 
$100,000 to the project which covered 
both design and construction”. The City of 
New Braunfels will be responsible for its 
maintenance in the future.

In San Marcos, the city incorporated 
several bioretention ponds into a project 
near its city hall and the San Marcos River 
which included street improvements, 
large multi-use paths, reoriented 
crosswalks and drainage improvements. 
As part of the project, San Marcos 
rehabilitated one large bioretention pond 
and added several other small facilities, 
planted 50 trees and directed much of 
the stormwater runoff created east of 
the San Marcos River to the bioretention 
ponds for filtering out pollutants before 
the water eventually reached the San 
Marcos River.



In 2018 the city’s Land Development Code was 
revised to include regulations calling for more 
post construction stormwater pollution prevention 
facilities to be included with each project in areas 
considered to be environmentally sensitive. One 
unique component of the regulations includes 
an opportunity for development projects located 
in and near the downtown area where higher 
development density is allowed to pay a fee 
instead of constructing their own water quality 
structures.

The city uses those dollars to build a regional 
stormwater pollution reducing system to gather 
stormwater from a larger area. Additionally, 
the city looks at creative ways to incorporate 
stormwater controls in their Capital Improvement 
Projects.

“These bioretention ponds are a part of a 
larger effort to ensure we protect our overall 
environment and especially the most sensitive 
areas which include the springs systems 
supporting the endangered species in San 
Marcos and New Braunfels,” Schwarz concluded.

“WE KNOW THAT THE GENERAL PUBLIC IS 
MORE AWARE OF THESE ISSUES TODAY AND 
ARE DEFINITELY SUPPORTIVE OF MEASURES 
WE ARE IMPLEMENTING TO IMPROVE THE 
NATURAL ENVIRONMENT WHICH SUSTAINS 
US ALL. THAT IS WHAT WE STRIVE TO DO 
EACH DAY AND FINDING NEW AND BETTER 
WAYS TO GET THAT JOB DONE IS ALWAYS 
TOP OF MIND.”









The Meadows Center for Water 
and the Environment at Texas 
State sits on the shore of 

Spring Lake and is where the HCP 
Crew offices. At that site, more 
than 200 springs discharge fresh 
water from the Edwards Aquifer 
that feed both Spring Lake and 
the San Marcos River. The springs 
and river have been designated a 
critical habitat for five endangered 
species: fountain darter, Texas 
blind salamander, San Marcos 
salamander, Comal Springs riffle beetle, and Texas 
wild-rice. 

However, due to the Crew’s care and persistence, 
more than 35,000 square meters of non-native 
plants have been removed bringing nonnative 
coverage to about 45 percent. The HCP Crew 
also replaces the non-natives with native plants 
including the endangered Texas wild-rice.

“When we first started out, pretty much all you 
could see in the river were non-natives,” explained 
Thomas Heard, who manages the HCP Crew for the 
Meadows Center. “And because most of the work 
we do is by hand, we knew that this would be a 
major challenge. But, over time, we’ve managed to 
clear large areas of non-natives and the Texas wild-
rice we’ve planted has really taken off. That’s been 
really nice to see.” 

To accomplish its field work, the HCP work from the 
headwaters to downstream, removing non-natives 
such as hydrilla and hygrophila as they go. The 
trailer loads of extracted plants are then taken to 
a composting site near the campus. The native 
aquatic plants are grown in the Freeman Aquatic 
Building at Texas State, and replanted in the river 
by the HCP Crew.

“What we’ve found with this top-down approach is 
that as we clear an area upstream of non-natives 
and replant with native plants, that the native 
plants will spread downstream without us having to 
plant them,” Collin Garoutte explained. “While we 
do have certain square meter goals to meet with 
planting Texas wild-rice and other native plants in 
certain reaches of the river, we don’t have to do as 
much active planting of other native plants 
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because the natives are now filling out the river 
on their own as they should.”

Hydrilla is the primary invasive species in the 
San Marcos River and can live for up to four 
years below the substrate of the riverbed if the 
roots of the plant are not removed. To address 
that issue, divers must ensure they uproot the 
plant entirely to prevent it from growing back at 
a later time.

Hygrophila is another aquatic, invasive species 
that has the capacity to grow in riparian 
conditions along the bank, and while not as 
aggressive as Hydrilla, Hygrophila still poses 
a threat to the native submerged aquatic 
vegetation in the San Marcos River. 

In addition to battling non-native plants, the HCP 
members remove floating vegetation mats that 
originate in Spring Lake and float downstream. Due to 
the large areas of submerged aquatic vegetation and 
high rate of growth, regular Spring Lake maintenance





operations include the use of an aquatic 
harvester to help keep the growth from reaching 
the surface. This vegetation clearing is done to 
facilitate glass bottom boats tours, educational 
classes and dive training programs within the 
lake. 

The aquatic harvester is used to keep the top 
meter of water clear of vegetation in designated 
areas and removes approximately 15 to 20 
boatloads per month. Consequently, the 
combination of harvester activities, standard 
lake operations, and the growth rate of the 
aquatic vegetation result in large amounts of 
the vegetation becoming dislodged or broken 
off, which float downstream and into the San 
Marcos River.

These large vegetation mats can block sunlight 
from Texas wild-rice stands which eventually 
can kill the endangered plant and reduce 
overall habitat for other species.  
 

“THE JOB THE CREW DOES IS VERY DEMANDING,” 
HEARD NOTED. “WE WORK YEAR-ROUND WHICH 
MEANS THERE ARE SOME VERY COLD DAYS 
WE’RE OUT IN THE RIVER PULLING OUT NON-
NATIVE PLANTS. THE SAN MARCOS RIVER IS 
ALSO A PLACE THE PUBLIC LOVES TO VISIT SO 
WE HAVE TO WORK AROUND CROWDS AT TIMES. 
THERE ARE AREAS OF THE RIVER THAT ARE 
DIFFICULT TO ACCESS.

And then there are the usual things to look 
out for while working in a river like log jams, 
glass and fishing hooks, not to mention the 
occasional wildlife encounter. But, we all love 
this place.

We graduated from Texas State and now work 
here on this program. And despite the many 
challenges, each team member feels a kind of 
kinship with the San Marcos Springs and River 
and doesn’t really see their work as a job but 
rather an opportunity to preserve this special 
environment.” 
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To continue educating students while the 
Education Outreach Center is under construction, 
Communications and Development interns have 
uploaded science experiments on the EAA’s 
social media sites. Many of the experiments 
that are conducted come straight from the new 
EOC Curriculum, Aquifer Agents, and can be 
performed both in the classroom and at home. 
The EAA will continue to utilize its social media 
platform to serve as a virtual classroom while 
the EOC is being developed.

Just three-quarters of a mile from the EOC, 
Executive Director of Aquifer Management 
Services, Mark Hamilton has been setting up 
the highly anticipated Field Research Park. The 
western tract of the Field Research Park (FRP) 
is within walking distance from the EOC and will 
provide an opportunity for project collaboration 

between the two sites. EAA staff at the FRP 
are designing a myriad of sustainable land 
management and field research activities, all 
designed to both improve our understanding of



the system and provide opportunity for 
sustainability of the water resource. Some 
of the land management strategies can 
be replicated on a smaller scale at the 
adjacent Education Outreach Center. To 
determine what techniques would work 
well, meticulous measurements and the 
collection of soil and core samples are also 
underway.

One of the primary land management 
strategies at the FRP is the berm and swale 
system. The intent of the berm and swale 
is slow surface runoff, with the hope of 
improving both filtration and infiltration of 
that surface runoff.

All of this is intended to contribute 
to improved quality and quantity of 
groundwater. Essentially, the berm and 
swale structures are designed to facilitate 
an improved soil profile by providing more 
moisture in the near surface, leading 
to more plant diversity and vegetation. 
Similarly, rock berms will be installed as 
another management technique that slows 
surface runoff and effectively enhance soil 
health and soil moisture, again -- with the 
goal of improving water quality and quantity.

As these practices are implemented at 
the demonstration scale, EAA staff will be 
developing methodologies to assess the 
effectiveness of each practice over the 
coming years.

Surface Runoff

Woody Vegetation

Cover CropSwaleMulch

Enhanced Infiltration

Surface Runoff

Cover Crop
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Walking around the Field Research Park, 
you will find weather stations that collect 
windspeed, solar radiation, rainfall, 
temperature, relative humidity, and soil 
moisture metrics. These data, combined 
with evapotranspiration data, groundwater 
levels, and surface runoff measurements, 
will be used to develop a detailed picture of 
the water balance at the demonstration site. 
Located adjacent to the FRP Headquarters 
building is a water well which draws from 
the Trinity Aquifer.

Research staff have added water level 
monitoring equipment to this well, often 
referred to as the Headquarters Well, so that 
baseline water levels can be established 
at the FRP. A second well, located on the 
western tract of the FRP will have water 
level monitoring equipment installed soon, 
too. 

“During these strange times, 
students can have trouble 
focusing on school, so we 
make these fun and quick 
videos for the children, as 
well as for people of all ages, to learn and 
try the activities at home themselves.”



https://valerotexasopen.com/championsforecharity/donate?code=EdwardsAquiferConservancy

Champions fore Charity 
is a no-cost program 
that gives 100% of 

the funds raised back to the 
participating organizations, 
plus incentives including 
a 7% match. For the past 
several years the Edwards 
Aquifer Conservancy (EAC) 
has participated in this 
program to generate support 
for projects and initiatives. 
The EAC made some major

strides this year with projects 
like the EAA Education 
Outreach Center (EOC) 
slated to open at Morgan’s 
Wonderland Camp in 2021, 
and the recent acquisition 
of a property that will be the 
future site for a field research 
park and observatory – all 
dedicated to cultivating 
an understanding of the 
Edwards Aquifer for visitors 
and attendees. 

These projects would 
not be possible without 
the continued support 
and participation of the 
communities we serve 
and beyond!

The EAA EOC intends to:

• Educate / reach over 
500 students and visitors 
a year

• Raise awareness for 
the Edwards Aquifer 
System

• Promote inclusiveness

The EAA Field Research 
Park / Observatory 
intends to:

• Continue researching 
land management 
practices that could 
prove to beneficial to the 
Edwards Aquifer System

• Further data collection 
through the installation of 
equipment like weather 
stations

• Provide educational 
nature tours

How to donate

* Visit this link to 
contribute to the EAC.

https://valerotexasopen.com/championsforecharity/donate?code=EdwardsAquiferConservancy



