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GSI Master Plan Project Purpose

San Antonio River Authority’s watershed 

scale models have identified sub-basins or small 

watersheds that have the highest stormwater 

pollutant load reduction potential. This project used 

existing data and modeling tools to identify and 

prioritize sites within those areas that have the 

highest potential for green stormwater 

infrastructure implementation effectiveness. 

Properties considered for implementation 

included public lands, schools, capital improvement 

projects, city planning areas, and neighborhoods 

with supportive stakeholders such as homeowner’s 

association partners.

The project used existing data and modeling 

tools to identify eight high priority source areas of 

significant loading and transport of nonpoint source 

pollutants, GSI opportunities, costs of those 

opportunities, and GSI prioritization based on 

criteria. Lockwood, Andrews & Newman (LAN) 

supported the effort by developing a BMP Ranking 

matrix to help with scoring potential GSI sites.
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Once the site’s GSI BMP pollutant reduction ability 

was established, and construction and operation and 

maintenance costs estimated, a Triple bottom Line Analysis 

was done to monetize the costs and benefits of activities in 

three functions (economic, social, environmental) and to 

denote a broad array of community benefits listed in the 

summary chart below showing the results of all eight sites 

modeled.

The evaluation also considered climate change 

predictions relating to weather, precipitation, and air emissions 

and is based on peer-reviewed scientific and economic 

literature. 

The San Antonio River Authority was awarded a Clean Water Act Section 319(h) Grant 

by the U.S. Environmental Protection Agency, administered by the Texas Commission on 

Environmental Quality in 2019 to develop a master plan for the use of green stormwater 

infrastructure. This three-year grant project builds off recommendations made in the Upper 

San Antonio River Watershed Protection Plan to implement green stormwater infrastructure to 

reduce stormwater runoff pollution and addresses measures in the Texas Non-Point Source 

Management Program.

Traditional stormwater infrastructure is designed to manage stormwater volume, not 

stormwater quality. Green stormwater infrastructure are constructed features that add the 

stormwater quality component by mimicking the predevelopment hydrology of an area. 

Examples modeled on this project are bioretention basins (called rain gardens), bioswales, and 

extended detention basins. They are designed to clean and reduce local flooding by capturing 

and treating stormwater runoff pollution before it enters local creeks and rivers.

Since green stormwater infrastructure is still relatively new to the San Antonio River 

Basin, the Master Plan aims to guide decision-makers on where and how to apply limited 

resources in the upcoming years to maximize water quality benefits while addressing local 

flooding concerns. 

A continuous simulation of the site-scale HSPF models was performed for the 

period from 01/01/2007 to 12/31/2010. The outputs from the continuous simulation were 

used to estimate annual average load removal at each BMP site and the effectiveness of 

each modeled BMP type in reducing constituent loads. The target constituents were E. 

coli and nutrients. This technical memorandum documents the development of the BMP 

performance evaluation HSPF models and results.

The workplan for site-scale modeling of the QAPP called for specifying the 

retention capacity, inflow rate capacity, flow-through rate capacity, and load reduction of 

the BMPs. 

The estimated pollutant load reductions for E. coli bacteria and nutrients that these 

projects would achieve across the watershed is totaled in table 1 below. The Green 

Stormwater Infrastructure Master Plan also includes an evaluation of Triple Bottom Line 

costs and benefits (social, environmental, economic) recapped in table 2 below. 

A Best Management Practice (BMP) performance evaluation HSPF modeling was 

conducted under the Upper San Antonio River Watershed Protection Plan Implementation –

Green Stormwater Infrastructure Master Plan Data Acquisition, Modeling, and Geospatial 

Quality Assurance Project Plan . 

The effort involved developing conceptual GSI designs at eight selected subbasins 

within the USAR Watershed with one GSI site per subbasin. The image below shows a concept 

of the watershed to site-scale modeling conducted in this project. The previously developed and 

calibrated subbasin-scale Hydrological Simulation Program – Fortran (HSPF) model was 

refined to perform site-scale water quality modeling at each of these eight GSI sites to evaluate 

BMP performance. The HSPF model was set up to simulate E. coli  bacteria, water temperature,

Stakeholder Engagement

The San Antonio River Authority incorporated stakeholder input from property 

owners, operators, and community groups to identify and build on common goals and 

investment priorities for implementing green stormwater infrastructure. This outreach 

was conducted virtually during the COVID pandemic, utilizing online platforms, yard 

signs, and flyers to ensure everyone that wanted to participate could. 

The River Authority engaged stakeholders in the GSI Master Plan development 

throughout the project area. Workshop materials were posted on the project website, 

including announcements, agendas, and presentation materials. Five community 

workshops, to share results of the modeling and TBL analysis, included; 

• Local government staff 

• A community located in a high priority source area homeowners’ and local 

government partner 

• Private industry professional groups

Stakeholder input was considered throughout the process and included local 

opportunity, stakeholder needs, and stakeholder restrictions.

Image 1. Community signage used in the stakeholder outreach phase of the GSI Master 

Plan for site 150 Terrell Heights Community Garden

To develop a GSI Master Plan with implementation recommendations based on the 

analysis of existing data and additional modeling to identify high priority source areas of 

significant loading and transport of nonpoint source pollutants, GSI opportunities, costs of 

those opportunities, and GSI prioritization. Activities prioritized in the GSI Master Plan 

were based on criteria including assessment of stakeholder process, project implementation, 

programmatic findings, funding, and implementation schedule.

The Green Stormwater Infrastructure Master Plan includes a recommended schedule 

of implementation, the stakeholder process, costs, funding considerations, and the overall 

evaluation and prioritization process – all as examples communities can use for their own 

decision-making. 

Ultimately, the goal is for the Green Stormwater Infrastructure Master Plan to 

become a template for all sub-basins not meeting water quality standards in the San Antonio 

River Basin. 

GSI Master Plan

Analysis and Modeling

dissolved oxygen, 

carbonaceous 

biochemical oxygen 

demand, nitrate nitrogen, 

ammonia nitrogen, 

organic nitrogen, total 

phosphorus, 

orthophosphorus, and 

total suspended solids. 

The target constituent 

and the focus of the 

modeling effort is         

E. coli.


