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Use of Comprehensive Models for Targeting Green 
Stormwater Infrastructure

Lecture #2
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Agenda
•Background
•WQ Model Development
•Results
•BMP Prioritization Map
•Potential Water Quality Projects
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San Antonio River Authority
www.sariverauthority.org
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Impaired Waterbodies for Primary Contact Recreation

Source: San Antonio River Watershed Water Quality Viewer
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E-Coli Standards Concentration

Primary Contact Recreation 1 126 #/dL

Primary Contact Recreation 2 206 #/dL

Secondary Contact Recreation 1 630 #/dL

Secondary Contact Recreation 2 1030 #/dL

Noncontact Recreation 2060 #/dL

*Source: 2022 Texas Surface Water Quality Standards

Contact Recreation E-coli Standards
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Impacts of Stormwater Runoff
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Leon Creek Watershed

2005 Impervious Cover 2017 Impervious Cover 2040 Impervious Cover

IC%~23% IC%~50%IC%~34%

Δ IC Area~26 mi2 Δ IC Area~38 mi2
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USAR Watershed

2005 Impervious Cover 2017 Impervious Cover Future Conditions Impervious Cover

IC%~55% IC%~58% IC%~66%

Δ IC Area~4 mi2 Δ IC Area~12.5 mi2
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Water Quality Watershed Master Planning
• To date: somewhat Qualitative

• Best Management
• To the extent possible/practicable

• 303(d)/ Impairments listing based on 
monitoring data (CRP)

• Quarterly monitoring – temporal gap
• SWQM station locations – spatial gap

• BMPs/LIDs planning:
• Little modeling; the “right kind” of models don’t 

exist.
• Build first, then monitor to see effectiveness
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Our Approach

Baseline
Model

(HSPF Models)

Quantify
WQ Impairments
(Models and WQ 

Tools)

Quantify
Mitigation

(Models and WQ 
Tools)

Informed
Planning
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SARA Project Team

3/5/2024

Dr. Sheeba Thomas 
EE, ESD staff

Dr. Yu-Chun Su, CPESC, CPSWQ
Dr. Ka-Leung Lee, CPSWQ

Paul Hummel, 
Paul Duda, 
Dr. Tong Zhai
Dr. Russell Persyn, P.E.
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SARA Suite of WQ Modeling Tools
Approach and Tools to allow quantitative WQ 

planning:
 SARA WQ modeling standards
 WQ model development and calibration

 HSPF
 Timeseries Utility Tool
 SARA Landuse Adjustment Tool
 Identify WQ Damage Centers
 Load Reduction Tool
 SARA Enhanced BMP Tool

 BMP Database
 CEV Tool

www.awra.org

 BMP Compiler
 BMP Processor 
 BMP Reporter
 EPDRiv1 

Enhancements
 Model Simulation 

Manager
 BMP Equivalent Tool
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SARA WQ Modeling Standards
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Data Needed for WQ Modeling
• DFIRM

• Subbasin delineation
• Stream shapefile
• HEC-HMS
• HEC-RAS

• Topography
• DEM
• Contours

• Channel XS
• Dams/reservoirs
• TUNNELS!!!
• Aerial images
• SSURGO soil data
• Landuse & IC%

• Met data (NOAA)
• Rainfall

• NOAA
• EAA (gage, 

NEXRAD)
• SARA
• USGS

• Diversion
• USGS flow data
• Groundwater recharge 

& spring flow
• Latest 303(d)
• CRP Screening levels

• Water Quality
• SWQM
• USGS

• Wastewater data
• SSO
• OSSF (estimates)
• QUAL-TX models
• Atmospheric deposition
• Rural watershed data

• Agricultural data
• SELECT or EC 

loading estimates
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Water Quality Data
Environmental Services Department Superstars!
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SARB 
Modeling 
Challenge 

Edwards 
Aquifer 

Recharge 
Zone

www.awra.org
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Comparison of Simulated and Observed Flows for San Antonio River @ 
Loop 410
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Water Quality Comparisons
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SARA Timeseries Utility Tool
• Enhanced efficiency in reading large timeseries records (e.g. 

HSPF binary output).

• Developed, tested, and released to public through EPA 
BASINS user community on 10/24/2013.

• Replaced WDMUtil

• Added GSSHA Converter in 2014
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SARA Load Reduction Tool
Calibrated HSPF model UCI

User Specification

•Target Subbasins/Landuses for BMP
•Target constituents

• Concentration threshold
• Reduction Tolerance
• Maximum removal

• Target point source

Automatic Load Reduction

•From upstream to downstream 
subbasins

•Generate detailed report

• Uses load reduction factors in 
HSPF BMP Module.

• Automates tedious process for 
large watershed models.

• Compared to manual processes.

• Developed, tested, and released 
to public through EPA BASINS 
user community on 5/09/2014. 
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SARA Enhanced BMP Tool
• Identify LID/BMPs to achieve needed load reductions.  
• Use LRT results or any calibrated HSPF models.  
• Combines robust land surface representation from HSPF 

with EPA SUSTAIN’s BMP capabilities.
• Avoids ArcGIS version issue inherent in SUSTAIN by using 

non-GIS component (SUSTAINOPT)
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SARA BMP Tool Database

www.awra.org
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SARA BMP Tool Database
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Cost Saving with Optimization

www.awra.org

Target: 40% Load 
Reduction

Optimal BMPs: $2.5 MM

Non-Optimal BMP 
Combinations: can be > 
$5MM

Cost Saving: can be $2.5 
MM or 100%

Avoid building first then 
discover it won’t work or 
too costly

Load Reduction > 50% 
not possible with BMPs
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BMP Implementation – Leon Creek

www.awra.org
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BMP Implementation Category
• Subbasins account for 8.8% of the Watershed

Subbasin 
ID

Edwards 
Aquifer 
Regulatory 
Zone

Area
(acres)

%IC 
Existing

% IC 
Difference

Required 
BMP 
Footprint 
(acres)

Required 
Footprint as 
% Subbasin 
area Regional Center

64 Yes 733.7 51.96 4.82 11.0 1.5% Northwest
67 Yes 700.5 48.08 2.51 17.4 2.5% Northwest
68 Yes 1049.6 46.15 1.4 34.7 3.3% Northwest
69 134.5 45.79 11.79 3.6 2.7% West Northwest
85 566.0 55.58 4.78 17.0 3.0% West Northwest

165 712.9 60.2 4.4 24.6 3.4% West Northwest
168 685.9 55.8 9.7 24.9 3.6% Far West
172 282.4 54.5 3.6 7.6 2.6% West Northwest
187 698.8 43.72 12.69 19.2 2.7% West Northwest
188 235.2 48.04 20.7 7.9 3.4% Far West
191 855.1 45.19 32.67 22.5 2.6% Far West
214 637.2 40.82 35.26 4.6 0.7% Port SA
215 1003.1 57.54 23.66 22.8 2.3% Port SA
216 1015.5 72.71 16.88 30.5 3.0% Port SA

219 590.9 25.96 19.23 11.7 2.0%
Port 
SA/Southwest

220 805.9 21.57 11.1 7.7 1.0% Southwest
221 820.3 38.24 36.91 20.7 2.5% Southwest
224 1152.8 19.1 44.2 8.2 0.7% Southwest
225 701.5 15 48.7 0.8 0.1% Far Southwest
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Subbasin 64

Site 1
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Subbasin 64 - Site 1

Existing 

Proposed 
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LID Features:
Multiple biorientation cells (4410 
ft2)
Permeable pavement (1410 ft2)

Broadway Street Corridor (2017-2022 Bond Project)

Example of Application of WQ 
Modeling and Analysis
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On-going Model Updates
(Cibolo Creek Watershed)
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• Conferences
• Newsletters
• Awards

• 2016 Gold Medal Award TX ACEC
• 2016 National Recognition Award ACEC
• 2021 WEF Project Excellence Award

Project Exposure



35

SARA WQ Modeling Tools Download 
Website

https://www.sariverauthority.org/services/sustainability/low-impact-development/
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Questions?
Contact: Sheeba M Thomas Dominguez

sthomas@sariverauthority.org
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