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Disclaimer



• Database of health effects information on 
hundreds of environmental pollutants

• IRIS assessments contribute to decisions across 
EPA and other health agencies

• Focus is on toxicity due to lifetime exposure

• Provides toxicity values for cancer and 
noncancer effects

• Have no direct regulatory impact until 
combined with extent of exposure, cost of 
cleanup, available technology, and other 
regulatory options that are the purview of 
other EPA programs

EPA’s Integrated Risk Information System (IRIS)
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 Clean Air Act (CAA)
 Safe Drinking Water Act (SDWA)
 Food Quality Protection Act (FQPA)
 Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA)
 Toxic Substances Control Act (TSCA)
 Resource Conservation and Recovery Act (RCRA)

Broad 
Input to

• Agency Strategic Goals
• Regions and States
• Children’s Health
• Environmental Justice

IRIS assessments contribute to EPA 
decisions such as:
• Health-based national standards
• Health-based clean-up levels at 

local sites
• Health-based advisory levels
• Ranking across chemicals
• Information for the general public
• Cost-benefit analyses

EPA’s Integrated Risk Information System (IRIS)



IRIS Assessment Development Process 



IRIS Assessment Development Process 

• These systematic review (SR) methods are resource- and time-intensive, yet increasingly a 
foundational part of the chemical assessment process 

• Software applications and tools can help to:
• Improve user interfaces and interactions (UI/UX)
• Standardize data exchange formats
• Utilize artificial intelligence for (semi-)automation. 

• Focus for this presentation is the IRIS program’s use of the Health Assessment Workspace 
Collaborative (HAWC) 

• HAWC has data extraction features for both animal toxicology and epidemiology studies. 
• We will describe recent updates made by the HAWC team in coordination with EPA epidemiologists to 

update data extraction features including:
• Updates to UI/UX 
• Increased flexibility to accommodate partial extractions 



The Health Assessment 
Workspace Collaborative (HAWC)



What is HAWC?
• Web-based content management system for 

human health data
• Used by EPA, NTP, WHO/IARC, CalEPA, and others

• Open-source Python application
• Source code is available at 

https://github.com/usepa/hawc
• EPA deployment available for EPA projects and 

collaborators: hawc.epa.gov
• Public deployment is available at 

https://hawcproject.org*
• Custom, private deployments are possible

(MIT licensed)

• Assessments with tiered access
• Managed read/write access
• Assessments can be public

* Mention of or referral links to non-EPA sites does not imply official EPA endorsement of or responsibility for the 
opinions, ideas, data, or products presented at those locations, or guarantee the validity of the information provided.

https://github.com/usepa/hawc
https://hawc.epa.gov/
https://hawcproject.org
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 What is HAWC?

• Key modules:
• Literature screening
• Risk of bias/study evaluation
• Animal bioassay data extraction
• Epidemiology data extraction
• Interactive summary tables 

and visualizations

• Interactive "supplemental 
materials" for reports and 
data re-use



Epidemiology Data Extraction
• Multiple data fields are extracted from epidemiology studies during assessment development

• Study design features (e.g., design, population, sample size, time period)
• Chemicals (chemical name and other identifying information like CAS registry number)
• Exposures and exposure levels (e.g., route of exposure, exposure source, distribution of 

exposure)
• Adjustment factors (e.g., characteristics used for matching or statistical adjustment in 

multivariate models)
• Outcomes (e.g., assay or instrument used, timing of measurement)
• Quantitative results (e.g., relative risks point and variance estimates)

• The extraction features are flexible and enable the development and storage of information for 
multiple purposes: evidence maps, toxicological reviews, visualizations, and interoperability 
with other tools



Evidence Maps
• High-level summary of the available 

literature used to inform 
prioritization, and Scoping and 
Problem Formulation activities

• Uses tailored criteria to identify and 
categorize references as  potentially 
relevant to human health risk 
assessment 

• Used to identify key data gap and 
characterize level of effort and 
scientific issues to be considered

• Can be used as a tool for identifying 
needed expertise

Epidemiology studies examining exposure to PFAS

https://hawc.epa.gov/summary/visual/assessment/100500085/Epidemiological-Studies-and-Study-Confidence/


Toxicological Reviews

• The HAWC page for the IRIS program’s toxicological review of PFHxA
• Includes extensive information such as individual study evaluations and visualizations 

for risk of bias and extracted data from relevant studies



Interoperability with Other Tools

• Data can be moved from other systematic review tools into HAWC. Data can 
be accessed through API to support visualizations or data analysis

References with tags 
and data extractions

References with tags 

Data extractions

SWIFT-Review
SWIFT-Active Screener



Epidemiology Data Extraction Module



Epidemiology Data Extraction Module



Epidemiology Data Extraction Module



Epidemiology Data Extraction Module



Epidemiology Data Extraction Module: 
Visualization Integration

Data visualizations Data querying



Epidemiology Data Extraction Module: 
Visualization Integration

Data visualization: Example of a forest plot showing results from multiple studies 
evaluating changes in birth weight



Epidemiology Data Extraction Module: 
API and advanced cleanup
API Bulk cleanup

• Added an 
application 
programming 
interface (API) 
layer to be able to 
create all objects 
via the API

• Added bulk-
cleanup features to 
cleanup manually 
extracted data and 
standardize



Interactive Visuals



Summary

• IRIS assessments are developed using systematic review methods, which can be time 
and resource intensive

• Software tools such as HAWC can aid in streamlining multiple steps of assessment 
development, including the extraction of data from epidemiology studies. These data 
extractions are integrated with visualization capabilities and can be produced with 
minimal data processing. 

• The flexibility provided with the updated data extraction in HAWC enables the 
development and storage of information for evidence maps, toxicological reviews, 
visualizations, and interoperability with other tools. 
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So what is HAWC again?
Parlez-vous code?

Open source [MIT license]
github.com/usepa/hawc

• A Python web-application
• A web-application data entry in/out
• APIs for automation of data in/out
• Data science compute environment

• A relational database
• Mostly relational data
• Also binary/nosql data

• An interactive frontend
• Dynamic visualizations

• An open-source application
• Can collaborate with anyone

https://github.com/usepa/hawc


Interactive Displays: Data Extraction
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