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SARA Water Quality Modeling Tools
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Agenda

•Background

•HSPF Model Development

•WQ Modeling Results & Tools

•Method for prioritizing where WQ 
improvements potentially need to be focused
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San Antonio River Basin
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Impaired Waterbodies for Primary Contact Recreation

https://sara-tx.maps.arcgis.com/apps/MapSeries/index.html?appid=3a4ca132222e41589e6f41eebfe6d36d
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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: Texas Surface Water Quality Standards

Contact Recreation E-coli Standards
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Water Quality Watershed Master Planning

• To date: mostly Qualitative
• Best Management

• To the extent possible/practicable

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

• Quarterly monitoring – temporal gap

• Limited 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



7

Our Vision

Baseline

Model

(HSPF Models)

Quantify

WQ Impairments

(Models and WQ 
Tools)

Quantify

Mitigation

(Models and WQ 
Tools)

Informed

Planning

Consultants:  LAN and RESPEC (Aquaterra 

formerly)
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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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WQ Modeling Tools

Approach and Tools to allow quantitative WQ planning

• SARA WQ modeling standards

• Timeseries Utility Tool

• Load Reduction Tool

• SARA Enhanced BMP Tool

• BMP Database

• BMP  Processor Tool
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Data
• DFIRM

• Subbasin 
delineation

• Stream shapefile
• HEC-HMS
• HEC-RAS

• Topography
• DEM
• Contours

• Aerial images

• SSURGO soil data

• Landuse & IC%

• Met data (NOAA)

• Rainfall
• NOAA
• EAA (gage, 

NEXRAD)
• SARA
• USGS

• Diversion

• Wastewater data

• USGS flow data

• Water Quality
• SWQM
• USGS

• 2020 303(d)

• Screening levels

• SSO

• OSSF (estimates)

• Dams/reservoirs
• From HMS

• Groundwater recharge & 
spring flow

• Major development 
centers

• QUAL-TX models

• Atmospheric deposition*

• No relevant data
• Agricultural data
• SELECT or EC loading 

estimates
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Calibration 
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Peer-Review Comments

• Overall, the setup of the model appears to have been an extensive and impressive effort 
with a high level of detail, especially in the spatial definition for both land uses and stream 
reaches. 

• In summary, the model demonstrates that a significant and comprehensive effort was 
invested in this model development work. The models contain reasonable parameter sets, 
have no serious flaws (to our knowledge), and should provide a sound basis for future use. 
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SARA WQ Modeling Standards 
Document
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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 Tools Suggested by National Experts
From: Tom Jobes [mailto:TJobes@sjrwmd.com] 
Sent: Monday, April 18, 2016 10:09 AM
To: Private list for BASINS users
Subject: RE:[basinsinfo] WdmUtil and Office 2016

Thanks for the reply, Laura.  There is no special connection with Office products – it’s simply that the 
Office 2016 installation apparently breaks some system call used by WdmUtil, probably by updating a 
system DLL in a way that makes it incompatible with the old programs.  Uninstalling and reinstalling 
WdmUtil etc. does not help.  Virtual XP might be worth looking at as a temporary fix, though I do 
recommend for you (and my colleagues) to make the move to SARA and BASINS 4 in the long run.

Tom Jobes
Senior Engineer Scientist
Bureau of Watershed Management
St. Johns River Water Management District
P.O. Box 1429  ●  Palatka, FL 32178-1429
Office: (386) 329-4463  
Email: tjobes@sjrwmd.com 
Website: www.sjrwmd.com
Connect with us: Newsletter, Facebook, Twitter, Instagram, YouTube, Pinterest

mailto:tjobes@sjrwmd.com
www.sjrwmd.com
http://www.sjrwmd.com/news
https://www.facebook.com/sjrwmd
http://www.twitter.com/sjrwmd
https://www.instagram.com/sjrwmd/
http://www.youtube.com/floridaswater
https://www.pinterest.com/SJRWMD/
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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 Load Reduction Tool
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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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BMP Tool Workflow Diagram
Load Reduction Tool UCI File

(Containing BMPRACs)

Produce Report

Run SUSTAINOPT

Write SUSTAINOPT 

Input Sequence

Identify Optimized BMP Use

Write Timeseries Results from Optimized BMP Simulation

Write Revised UCI, replacing BMPRACs with SUSTAINOPT results sent to 

RCHRES via EXT SOURCES

Associated HSPF Binary Output 

File (HBN)

Land Use Areas, % to BMP, 

Reduction Factors

Land Surface Loading 

Timeseries
Specifications 

File
SARA BMP Tool Database

Rerun HSPF and Check Target Reductions Produce Report

CEV Utility Tool

Exceedance Intervals, Critical Periods, 

Limiting Constituents
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SARA BMP Tool Database
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BMP Tool – Optimization

• SUSTAINOPT provides two optimization methods:

• Scatter Search 

• Single objective - seeks to identify a unique optimal solution for multiple 

reduction targets 

• Proved ineffective for BMP Tool’s requirements (code deficiencies noted in 

limiting optimization run time)

• Non-dominated Sorting Genetic Algorithm II (NSGA-II) 

• Multi-objective - generates Cost Effectiveness (CE) curve of optimal 

solutions 

• Based on a single “limiting” constituent

• Allows for substantial computational efficiency using CEV approach

• Explores full solution space, providing greater understanding of cost/benefit 

trade-offs
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Cost Effective Curves
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Running Enhanced BMP Tool
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Running Enhanced BMP Tool
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BMP Implementation Strategies
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Awards and Recognitions 

• WEF Project Excellence Award (2020)

• ACEC Texas Gold Medal Award (2016)

• ACEC National Recognition Award (2016)

• Numerous presentations (invited and conference), publications and 
magazine articles
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Questions?

Contact: Sheeba M Thomas Dominguez

sthomas@sariverauthority.org

210-302-4290

mailto:sthomas@sariverauthority.org

	Slide 1: SARA Water Quality Modeling Tools
	Slide 2: Agenda
	Slide 3
	Slide 4: Impaired Waterbodies for Primary Contact Recreation
	Slide 5
	Slide 6: Water Quality Watershed Master Planning
	Slide 7: Our Vision
	Slide 8: Leon Creek Watershed
	Slide 9: USAR Watershed
	Slide 10: WQ Modeling Tools
	Slide 11: Data
	Slide 12: Calibration 
	Slide 13: Peer-Review Comments
	Slide 14: SARA WQ Modeling Standards Document
	Slide 15: SARA Timeseries Utility Tool
	Slide 16: SARA Tools Suggested by National Experts
	Slide 17: SARA Load Reduction Tool
	Slide 18: SARA Load Reduction Tool
	Slide 19: SARA Enhanced BMP Tool
	Slide 20: BMP Tool Workflow Diagram
	Slide 21: SARA BMP Tool Database
	Slide 23: BMP Tool – Optimization
	Slide 24: Cost Effective Curves
	Slide 25: Running Enhanced BMP Tool
	Slide 26: Running Enhanced BMP Tool
	Slide 27
	Slide 28: Awards and Recognitions 
	Slide 29

