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Outline
• EPA’s HAWQS-

BenSPLASH Water 
Quality Integrated 
Assessment Model
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HAWQS-BenSPLASH Integrated Assessment Model
• Develop a modeling framework to 

quantify the economic benefits of aquatic 
environmental changes nationwide

• Open source
• National, spatial
• Freshwater rivers/streams, lakes, (coasts, 

wetlands)

• Two models
• Hydrologic and Water Quality System 

(HAWQS) – Water Quality Model
• Benefits Spatial Platform for Aggregating 

Socioeconomics and H2O Quality 
(BenSPLASH) – Economic Benefits Model
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Stylized Approach to Valuing Water Quality

Water Quality Data
Baseline conditions and  

policy impacts

Linking WQ to Benefits
Expressing water quality in economically meaningful terms

Population
Spatial distribution 

and demographic data 

Aggregation
Combining valuation model 

and population data to 
estimate total benefits 

Valuation
Hedonics

Recreation Demand
Stated Preference
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HAWQS Overview
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Hydrologic and Water Quality System 
(HAWQS)
• A national watershed and water quality 

assessment system
• Web-based user interface
• National data layers
• SWAT as core engine

• Cooperative project of the:
• USEPA
• USDA-ARS Grassland Soil and Water Research 

Lab
• AgriLIFE Research, Texas A&M University

• HAWQS 2.0 available in beta
https://hawqs.tamu.edu
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What is HAWQS?
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Pre-processed 
National Datasets

Cloud-based 
Interface

Core Modeling 
Engine

• Allows analysis at various watershed 
scales (HUC8, HUC10, HUC12, HUC14)

• Annual, monthly, daily from 1981-2020

• Interactive
• User-friendly
• Preserves local computing and storage

• Stable version of the Soil and Water 
Assessment Tool (SWAT)

• Semi-distributed watershed scale 
ecosystem model

Reduces SWAT model set-up time and effort by 90%



Login or Register hawqs.tamu.edu 
Log in using existing credentials or register for a new account

**Tier I access upon registration - request for higher Tier access to run larger projects
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Create a Project
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Project Summary
• Details of watershed
• HRU set-up 
• Scenario creation
• Download project
• Upload documents
• Share projects 
• Calibration statistics
• Streamflow data
• Point Sources/Reservoirs/Ponds
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Create a Scenario
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Customize SWAT Inputs
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Run Scenario
• Estimated run time

• Write SWAT editor tables (use offline)

• Reduce run time by skipping output 
processing

• Receive email when run is complete
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BenSPLASH

• Benefits Spatial Platform for 
Aggregating Socioeconomics and 
H2O Quality (BenSPLASH)

• Currently under development
• Open source
• National coverage
• Accepts common water quality 

inputs
• Default valuation approaches + R 

window for user-defined 
applications

• EPA Science Advisory Board 
identifying panel to review model 
and methodology 
https://sab.epa.gov/ords/sab/r/sab_apex/sab/
advisoryactivitydetail?p18_id=2655
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What is BenSPLASH?
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Modeling platform to quantify the economic 
benefits of surface water quality 

improvements

Maps water quality data and calculates Water 
Quality Index (WQI) values for baseline and 

policy scenarios from water quality input data

Estimates WTP through internal and user-
provided meta-regression functions

Aggregates benefits at tract, county, state, 
and nation levels

• Automates typical valuation approach used in CWA 
regulations

• Allows for user defined valuation approaches

• Maps HUC8/10/12 water quality data to NHD 
flowlines (COMID1/2) for water quality calculations

• Includes six parameter and seven parameter versions 
of the EPA WQI

• Also estimates human health related valuation 
functions

• Reports outputs in table and map formats 



BenSPLASH Input Files
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BenSPLASH- Water Quality Index
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BenSPLASH- Valuation
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BenSPLASH- Modeling Options
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BenSPLASH- GIS Results
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HAWQS-
BenSPLASH 
Flowchart

U.S. Environmental Protection Agency 20



HAWQS-BenSPLASH Future Work
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HAWQS 2.0
• Peer Review
• Update national (CONUS) data layers
• Continue calibrating CONUS for 

sediment, nitrogen, and phosphorus
• Explore expansion of geographic 

coverage (Alaska, Hawaii, Guam, 
Puerto Rico)

• Eventually migrate core model from 
SWAT to SWAT+ ???

BenSPLASH
• Peer review
• Update metadata
• Revisit methodology and default 

assumptions
• Add new valuation approaches 

(additional human health endpoints, 
avoided cost, hedonic property 
valuation)

• Add flexibility to WQI options

U.S. Environmental Protection Agency



How do the 
following 
presentations fit in?
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Changes to WQI, 
additional WQIs

Avoided drinking 
water treatment costs, 
valuing ecological and 

recreational 
improvements, 
property sales 
capitalization



Contact Info: 
Corona.Joel@epa.gov
Hewitt.Julie@epa.gov
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Benefits of HAWQS
• Federally approved public domain databases
• Doesn’t require expert water modeling experience or GIS skills 
• Secure distributed collaborative modeling through shared storage and execution
• Helps to preserve institutional memory and reproducibility through transparency
• Helps to visualize spatial and temporal data as well as perform various analyses of 

water quantity and quality assessments such as LDC, flood frequencies
• Allows non-water quality modelers to estimate water quantity and quality 

benefits under various scenarios using a readily available calibrated water quality 
modeling system such as ecologists, environmentalists, and economists

• Users can perform both online or offline modeling using freely available tools for 
desktop exercises

• More efficient – reduces SWAT model set-up time and effort by 90%
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State and Regional 

(##).hawqs.tamu.edu

• Texas (TX)
• Oklahoma (OK)
• South Carolina (SC)
• Trinity River Authority (TRA)
• Tarrant Regional Water District (TRWD)
• Lower Colorado River Authority (LCRA)
• North Texas Municipal Water District (NTMWD)
• Meskwaki Nation (Meskwaki)

ADDITIONAL HAWQS PLATFORMS
SUPPORT AND FUNDING



INTERNATIONAL HAWQS PLATFORMS
SUPPORT AND FUNDING

• South Africa (HAMSA) 
 [hamsa.hawqs.tamu.edu]

• Pernambuco Brazil (SUPer) 
 [super.hawqs.tamu.edu]

• Hydrologic Unit Model for InDia (HUMID) 
 [bhuvan.nrcs.gov.in]

• Global HAWQS
 [global.hawqs.tamu.edu]

• Coming Soon: Ukraine 
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