
Authors:

Aspen Navarro, 
Program Coordinator, The Meadows Center

Ally Schlandt, 
Research Assistant, The Meadows Center

Best Management Practices Post Construction Report 
The Upper San Marcos River Watershed Protection Plan: Implementation Phase I 

Report: 2020-05 
September 2020

W
AT E R SH ED PROTEC

T IO

N
PL
A
N

U
PP

ER

SA
N MARCOS

RIVER

EST. 2018

© Sam Massey



Acknowledgments
The Meadows Center for Water and the Environment encourages life-long learning about the environment 
and people’s relationship to the environment through its multidisciplinary programs. We also provide 
hands-on opportunities for Texas State University students and inspire future careers and studies in 
natural resource related fields. Preparation of final reports serve as contract deliverables for granting 
entities, but they also serve as valuable educational experiences for the students and staff that prepare 
the reports. The Meadows Center values the staff contributions and recognizes each individual for 
their role. The following individuals and organizations assisted in the preparation of this report and are 
acknowledged for their contributions:

• The City of San Marcos

• Tom Hegemier P.E., Senior Project Manager – Doucet and Associates

• Anna Huff, Communications Manager – The Meadows Center for Water and the Environment

• Aspen Navarro, Program Coordinator – Watershed Services

• Allyson Schlandt, Research Assistant – Watershed Services



September 2020
Report: 2020-05

Prepared by:

The Meadows Center for Water and the Environment, Texas State University
Watershed Services

Prepared for:

Texas Commission on Environmental Quality 

Funding for this project was provided in part by the US Environmental Protection Agency through the 
Texas Commission on Environmental Quality.

601 University Drive, San Marcos Texas 78666
512.245.9200 | MeadowsCenter@txstate.edu | www.MeadowsWater.org

W
AT E R SH ED PROTEC

T IO

N
PL
A
N

U
PP

ER

SA
N MARCOS

RIVER
EST. 2018

Best Management Practices Post Construction Report
The Upper San Marcos River Watershed Protection Plan: Implementation Phase I 



\\ THE MEADOWS CENTER FOR WATER AND THE ENVIRONMENT4

TABLE OF CONTENTS

Introduction 5

Best Management Practices Projects 6

Biofiltration Pond 6

Hutchison Pond Specifications 6

Erosion Control and Increased Stormwater Capacity 8

Hogtrap Specifications 8

Appendix A 10

Appendix B 14

Appendix C 15



USMR BEST MANAGMENT PRACTICES POST CONSTRUCTION REPORT // 5

INTRODUCTION

Development in the Upper San Marcos River (USMR) Watershed is expected to increase with rural land 
uses converting to intense urban developments. Increased impervious cover associated with urbanization 
can lead to increased pollutant concentrations. In addition, the installation of drainage systems and 
concrete channels can result in pollutant loadings being delivered to waterways faster and in greater 
concentrations than in undeveloped areas with natural drainage systems. Urbanization has also been 
shown to fragment the landscape, potentially impacting biodiversity.

To alleviate the impacts on water quality as a result of increasing development and construction, two best 
management practice (BMP) projects were implemented in the USMR Watershed (Figure 1) throughout 
the grant contract period from 2018-2020. These demonstrations projects help to improve water quality, 
enhance water supplies, and serve as guidance for residents, developers, and stakeholders to replicate. 
The BMP sites were determined based on their ability to improve water quality by capturing and/or 
treating stormwater runoff before making its way to the USMR. The two BMP projects include:

• Biofiltration Pond – Hutchison Pond located at Hutchison Street and CM Allen Intersection

• Erosion Control and Increased Stormwater Capacity – Hogtrap Retrofit located at Matthews Street 
Hillside along Sessom Dr.

Both BMP projects were completed in April of 2020 and this report summarizes the characteristics of 
each project along with their load reduction calculations. 

Figure 1. Location map of BMP projects.
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BEST MANAGEMENT PRACTICES PROJECTS 

The methodology used for calculating load reductions for both BMPs was approved in the most recently 
amended Quality Assurance Protect Plan (QAPP) which can be found in Appendix A. 

The following provides design, image(s), cost, load reduction calculations, and other BMP specifics. The 
BMPs are also available to view virtually through a guided StoryMap that is available to view here.

Biofiltration Pond

One existing biofiltration pond BMP, also known as Hutchison Pond (Figure 2), was retrofitted at Hutchison 
Street and CM Allen Intersection. The pond is located within the Urban Stormwater Management District, 
as shown in Code SMTX (Appendix B), a document that provides rules and guidelines for development 
within San Marcos that was adopted and approved in 2018. Section 6.1.1.4 of Code SMTX (Appendix B) 
states that “All temporary and permanent Best Management Practices (BMPs) required in the approved 
watershed protection plan must be constructed, operated, and maintained in accordance with the 
standards, criteria and requirements in the Section 86.531 of the San Marcos MS4 Ordinance found in 
Chapter 86, Article 8, Division 2 of the San Marcos City Code, the City’s Stormwater Technical Manual, 
TCEQ Edwards Aquifer Protection Program rules and the TCEQ Technical Guidance on Best Management 
Practices, RG 348.” (Code SMTX, 2018).

Hutchison Pond Specifications
• Pond dimensions: approx. 5,500 sqft 

• Subbasin: The USMR main stem

• Total Cost: $103,576.00

• BMP Summary: The Hutchison pond (Figure 2) is located near City Park, a popular river access 
point for recreational uses. The pond is one of several biofiltration areas built or retrofitted along 
CM Allen and Hutchison by the City of San Marcos. Being in close proximity to the main stem of 
the San Marcos River, it acts as a last line of defense against pollutants that are picked up from 
the nearby downtown square from entering the river. The pond was constructed using engineered 
soils and native plants that filter out pollutants from runoff and passes the treated stormwater 
through a pipe below the surface that eventually deposits into the San Marcos River. 

• Material Components: The pond was constructed with engineered soils, and planted with native 
vegetation

• Estimated Annual Load Reduction Calculations: 

• 7,900 pounds of total suspended solids (TSS) managed per year

• 17 pounds of total phosphorus (TP) managed per year

• 67.5 pounds of total nitrogen (TN) managed per year

• 5.35x10^12 MPNs E.coli per managed per year 

See Appendix A (QAPP) for Load Reduction Calculation methodology.
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Figure 2. The completed Hutchison Biofiltration Pond (photo courtesy of Allyson Schlandt).
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Erosion Control and Increased Stormwater Capacity

The Matthews Street “Hogtrap” (Figure 3) was another retrofit of an existing stormwater management 
measure that had been constructed by Texas State University but needed upgrading. The “Hogtrap” 
project consists of a series of pipes below the surface of a hillside, that diverted stormwater runoff from 
the Texas State University and deposited it into Sessom Creek, a main tributary to the USMR. The retrofit 
included increasing the capacity of the pipes, as well as repairing the hillside (Figure 4) which had been 
heavily eroded and re-enforcing it with preventative measures to prevent further erosion. Construction 
projects completed by Texas State University are exempt from Code SMTX rules such as Section 6.1.1.4 
listed above. However, if the construction takes place within the Edwards Aquifer Recharge Zone, then 
they must comply to the regulations enforced by the TCEQ. 

Hogtrap Specifications
• Drainage Area: ~9 acres

• Size: approx. 250 ft. 

• Subbasin: Sessom Creek

• Total cost: $326,460.561

• BMP Summary: The drain inlet, and hillside were constructed using concrete, reinforcing steel, 
geosynthetic soil stabilization textiles, and broken stone for erosion control. The Matthews Street 
hillside was repaired and reconstructed with erosion preventative measures. The existing stormwater 
pipe buried below the surface that eventually deposits into Sessom Creek was upgraded to a larger 
capacity to handle the stormwater runoff that accumulates from the Texas State University campus. 
The steep slope was rapidly eroding and conveying a large amount of sediment and associated 
pollutants to Sessom Creek.  As noted in Figure 4 above, the project and bank treatment resolved a 
large area of existing erosion.

• Material Components:

• Estimated Annual Load Reduction Calculations:

• 24.2 tons of total suspended solids (TSS) managed per year

• 2.4  pounds of total phosphorus (TP) managed per year

• 1.46 pounds of total nitrogen (TN) managed per year 

• 1.52x10^7 MPN E.coli managed

Per the Landmark Construction Plans, erosion width managed = 25 feet. Project length from Station 
1+86 to 3+40 equals 154 feet resulting in a project area of 3,850 square feet that converts to 3,576,650 
square centimeters.  Clay soil weighs about 100 pounds per cubic foot.  Per the equation in the approved 
QAPP dated November 13, 2019:

MPN = 1.354 X (X centimeters squared) X (unit weight of soil in pounds per cubic foot). 

See Appendix C (Landmark Engineering Certification letter)
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Figure 3. The completed Hogtrap Retrofit, showing the inlet before the piping goes below the surface. 
(Photo courtesy of Joey Kristoff)

Figure 4.  View of the repaired hillside from Sessom Drive. (Photo courtesy of Joey Kristoff)
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APPENDIX A



USMR BEST MANAGMENT PRACTICES POST CONSTRUCTION REPORT // 11



\\ THE MEADOWS CENTER FOR WATER AND THE ENVIRONMENT12



USMR BEST MANAGMENT PRACTICES POST CONSTRUCTION REPORT // 13



\\ THE MEADOWS CENTER FOR WATER AND THE ENVIRONMENT14

APPENDIX B
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APPENDIX C
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