
Poll Questions as training class starts:

On projects with site-specific risk assessments, what topics have you encountered that were 
not covered in the guidance document that you usually use? (select all that apply)

Including institutional controls

Addressing data gaps

Choosing among toxicity values

J tif i it ifi f tJustifying site-specific exposure factors

Working with probabilistic risk assessment

None of the above

I have not worked on projects with site-specific risk assessments

What other topics have you encountered that were not covered in the guidance document 
that you usually use? (short answer)that you usually use? (short answer)



Many state and local regulatory agencies responsible for the cleanup of chemicals released to the environment have adopted 
regulations, guidance and policies that define default approaches, scenarios, and parameters as a starting point for risk 
assessment and the development of risk based screening values Regulatory project managers and decision makers howeverassessment and the development of risk-based screening values. Regulatory project managers and decision makers, however, 
may not have specific guidance when alternative approaches, scenarios, and parameters are proposed for site-specific risk 
assessments, and are faced with difficult technical issues when evaluating these site-specific risk assessments. This ITRC web-
based document is a resource for project managers and decision makers to help evaluate alternatives to risk assessment default 
approaches, scenarios and parameters.
ITRC's Decision Making at Contaminated Sites: Issues and Options in Human Health Risk Assessment (RISK-3, 2015) guidance 
document is different from existing ITRC Risk Assessment guidance and other state and federal resources because it identifies
commonly encountered issues and discusses options in risk assessment when applying site-specific alternatives to defaults. In 
addition, the document includes links to resources and tools that provide even more detailed information on the specific issues and 

i l i Th ITRC Ri k A T b li h l i d h i i hpotential options. The ITRC Risk Assessment Team believes that state regulatory agencies and other organizations can use the 
RISK-3 document as a resource or reference to supplement their existing guidance. Community members and other stakeholders 
also may find this document helpful in understanding and using risk assessment information. 
After participating in this ITRC training course, the learner will be able to apply ITRC's Decision Making at Contaminated Sites: 
Issues and Options in Human Health Risk (RISK-3, 2015) document when developing or reviewing site-specific risk assessments 
by:
-- Identifying common issues encountered when alternatives to default parameters and scenarios are proposed during the planning,
data evaluation, toxicity, exposure assessment, and risk characterization and providing possible options for addressing these
issues
-- Recognizing the value of proper planning and the role of stakeholders in the development and review of risk assessments
-- Providing information (that includes links to additional resources and tools) to support decision making when alternatives to
default approaches, scenarios and parameters are proposed

ITRC offers additional documents and training on risk management. ITRC's Use of Risk Assessment in Management of 
Contaminated Sites (RISK-2, 2008) and associated Internet-based training archive highlight variation of risk-based site 
management and describes how to improve the use of risk assessment for making better risk management decisions. ITRC's 
Examination of Risk-Based Screening Values and Approaches of Selected States (RISK-1, 2005) and associated Internet-based 
training archive focus on the process by which risk-based levels are derived in different states.

ITRC (I T h l d R l C il) i b

2

ITRC (Interstate Technology and Regulatory Council) www.itrcweb.org

Training Co-Sponsored by: US EPA Technology Innovation and Field Services Division (TIFSD) (www.clu-in.org) 

ITRC Training Program: training@itrcweb.org; Phone: 402-201-2419



Although I’m sure that some of you are familiar with these rules from previous CLU-IN events, let’s 
th h th i kl f ti i trun through them quickly for our new participants. 

We have started the seminar with all phone lines muted to prevent background noise. Please keep 
your phone lines muted during the seminar to minimize disruption and background noise. During the 
question and answer break, press #6 to unmute your lines to ask a question (note: *6 to mute again). 
Also, please do NOT put this call on hold as this may bring unwanted background music over the 
lines and interrupt the seminar.

Use the “Q&A” box to ask questions, make comments, or report technical problems any time. For 
questions and comments provided out loud, please hold until the designated Q&A breaks.

Everyone – please complete the feedback form before you leave the training website. Link to 
feedback form is available on last slide.
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The Interstate Technology and Regulatory Council (ITRC) is a state-led coalition of regulators, industry experts, citizen stakeholders, academia 
and federal partners that work to achieve regulatory acceptance of environmental technologies and innovative approaches ITRC consists of alland federal partners that work to achieve regulatory acceptance of environmental technologies and innovative approaches. ITRC consists of all 
50 states (and Puerto Rico and the District of Columbia) that work to break down barriers and reduce compliance costs, making it easier to use 
new technologies and helping states maximize resources. ITRC brings together a diverse mix of environmental experts and stakeholders from 
both the public and private sectors to broaden and deepen technical knowledge and advance the regulatory acceptance of environmental 
technologies. Together, we’re building the environmental community’s ability to expedite quality decision making while protecting human health 
and the environment. With our network of organizations and individuals throughout the environmental community, ITRC is a unique catalyst for 
dialogue between regulators and the regulated community.

For a state to be a member of ITRC their environmental agency must designate a State Point of Contact. To find out who your State POC is 
check out the “contacts” section at www.itrcweb.org. Also, click on “membership” to learn how you can become a member of an ITRC Technical 
Team.

Disclaimer: This material was prepared as an account of work sponsored by an agency of the United States Government. Neither the United 
States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its 
use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof and no official endorsement should be inferred.

The information provided in documents, training curricula, and other print or electronic materials created by the Interstate Technology and 
Regulatory Council (“ITRC” and such materials are referred to as “ITRC Materials”) is intended as a general reference to help regulators and 
others develop a consistent approach to their evaluation, regulatory approval, and deployment of environmental technologies. The information in 
ITRC Materials was formulated to be reliable and accurate. However, the information is provided "as is" and use of this information is at the 
users’ own risk. 

ITRC Materials do not necessarily address all applicable health and safety risks and precautions with respect to particular materials, conditions, 
or procedures in specific applications of any technology. Consequently, ITRC recommends consulting applicable standards, laws, regulations, 
suppliers of materials, and material safety data sheets for information concerning safety and health risks and precautions and compliance with 
then-applicable laws and regulations. ITRC, ERIS and ECOS shall not be liable in the event of any conflict between information in ITRC Materials 
and such laws, regulations, and/or other ordinances. The content in ITRC Materials may be revised or withdrawn at any time without prior notice.

ITRC ERIS d ECOS k t ti ti i li d ith t t i f ti i ITRC M t i l d ifi ll
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ITRC, ERIS, and ECOS make no representations or warranties, express or implied, with respect to information in ITRC Materials and specifically 
disclaim all warranties to the fullest extent permitted by law (including, but not limited to, merchantability or fitness for a particular purpose). ITRC, 
ERIS, and ECOS will not accept liability for damages of any kind that result from acting upon or using this information. 

ITRC, ERIS, and ECOS do not endorse or recommend the use of specific technology or technology provider through ITRC Materials. Reference 
to technologies, products, or services offered by other parties does not constitute a guarantee by ITRC, ERIS, and ECOS of the quality or value 
of those technologies, products, or services. Information in ITRC Materials is for general reference only; it should not be construed as definitive 
guidance for any specific site and is not a substitute for consultation with qualified professional advisors.



Diana Marquez is an Associate Toxicologist with Burns & McDonnell in Kansas City, MO and has worked for the company since June 1995. She serves as the company’s 
National Practice Leader for Risk Assessment Services. She has over twenty years of risk assessment experience and has worked with a wide variety of sites under 
CERCLA, RCRA, and state-led programs. She has successfully completed work nationwide for both human health risk assessments and the determination of site-specific 
cleanup levels. She has direct experience working with large PRP groups on complex sites that require careful negotiations with regulators. Through this experience, she 
has gained in-depth knowledge of state and federal regulations. She authored 15+ publications on risk assessment, risk-based corrective actions, and vapor intrusion. 
Diana earned a bachelor’s degree in biology from Villanova University in Villanova, PA in 1991 and a master’s degree in toxicology from University of New Mexico in 
Albuquerque, NM in 1992. 
Barrie Selcoe is a Principal Technologist with Jacobs in Houston, Texas. Barrie has worked at Jacobs since 2018, specializing in human health risk assessment. She is responsible for 
planning and overseeing human health risk-based activities at hazardous waste sites across the U.S. and internationally. She utilizes numerous federal (USEPA and Department of 
Defense) and state guidance documents in risk assessment projects, and is involved in all stages of site planning, investigation and reporting, cleanup level identification, and remedial 
action planning. She has been involved in risk assessments in 40 states and about 20 countries. She has worked on risk assessments incorporating incremental sampling and site-specific 
bioaccessibility studies. She has provided risk assessment services for numerous Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)/Superfund sites, 
Resource Conservation and Recovery Act (RCRA) facilities, state-program sites, voluntary actions, and international projects. She has prepared risk assessments for various types of sites, 
including industrial and commercial facilities, industrial and municipal landfills, bulk fuel terminals, rivers, U.S. Department of Defense facilities, and residential areas. Prior to Jacobs 
(which purchased CH2M in 2018), she worked as a human health risk assessor for 19 years with CH2M, 7 years with Philip Environmental, and 3 years with O'Brien & Gere Engineers. 
Since 2012, Barrie has contributed as a team member on ITRC's Risk Assessment team, Bioavailability in Contaminated Soil team, TPH Risk Evaluation at Petroleum-Contaminated Sites 
team, and PFAS team. She earned a bachelor's degree in microbiology from San Diego State University in San Diego, California in 1986, and a Master's of Public Health from the 
University of Pittsburgh Graduate School of Public Health in Pittsburgh, Pennsylvania in 1999.

Vivek Mathrani has been a Staff Toxicologist in the Human and Ecological Risk Office at the California Department of Toxic Substances Control (DTSC) since January 
2010. He works out of DTSC’s regional office in Berkeley, CA. He provides human health risk assessment and toxicology support to DTSC’s Brownfields and 
Environmental Restoration Program and Safer Consumer Products Program. Prior to DTSC, Vivek spent three years as an exposure assessor in the California 
Department of Pesticide Regulation’s Worker Health and Safety Branch. Vivek’s doctoral dissertation work dealt with inflammation signaling pathways and airway 
remodeling nder inhalation of o one and partic late matter His past in ol ement ith ITRC incl des membership on the En ironmental Molec lar Diagnostics Green andremodeling under inhalation of ozone and particulate matter. His past involvement with ITRC includes membership on the Environmental Molecular Diagnostics, Green and 
Sustainable Remediation, and Risk Assessment teams. Vivek earned his doctorate and master’s degrees in Pharmacology and Toxicology from the University of 
California, Davis in 2006. He earned a bachelor’s degree in Chemistry from the California Institute of Technology in Pasadena in 2000. Vivek also earned certification as a 
Diplomate of the American Board of Toxicology in 2010.

Kevin Long is a Principal Consultant in Terraphase’s Princeton, NJ office. Since 2000, he has applied risk assessment and risk management strategies to support site 
characterization, risk management, and redevelopment at hazardous waste and brownfield sites under Superfund, RCRA, and various state and provincial cleanup 
programs. Working on such projects, he has helped to control unacceptable human exposures at dozens of sites, including those that may pose an imminent and 
substantial danger to human health. Such projects have involved addressing contamination in all sorts of environmental media and, in many cases, have required complex 
exposure assessment, fate and transport modeling, statistical analysis, risk management design, and risk communication. He has been a member of the ITRC Risk 
Assessment team since 2012. Kevin earned a bachelor’s degree in 2000 and master’s degree in 2006, both in Civil and Environmental Engineering, from Princeton 
University in Princeton, NJ.
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Emily Strake is a consultant with Langan Engineering and Environmental Services, Inc. in Warrington, Pennsylvania. She provides technical expertise in the areas of risk
assessment and environmental chemistry. Since 2000, Emily has worked assessing chemical data and the potential adverse health effects to humans from exposure to 
hazardous contaminants in soil, sediment, groundwater, surface water, ambient and indoor air, and various types of animal, fish, and plant materials. She routinely applies 
environmental cleanup guidance and policies associated with multiple federal and state agencies, and has been the primary author or key contributor of risk assessment 
reports and screening evaluations for projects governed under USEPA RCRA and CERCLA, and state programs in California, Delaware, Pennsylvania, New Jersey, 
Connecticut, Oregon, New York and Maryland. Additionally, she has broad experience in the development of preliminary remediation goals and site-specific action levels, 
and has performed assessments to focus areas of investigation and identify risk-based alternatives for reducing remediation costs. She has been active in the ITRC Risk 
Assessment Team since 2012. Emily completed an undergraduate degree in chemistry in 2000 from Cedar Crest College in Allentown, PA and earned a Master’s of 
Business Administration in 2012 from The University of Scranton in Scranton, PA.



No associated notes.
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Figure Source: Adapted from Commission, Presidential/Congressional. 1997a. "Framework 
f E i t l H lth Ri k M t Fi l R t V l 1 " W hi t D Cfor Environmental Health Risk Management. Final Report, Volume 1." Washington, D.C.: 
The Presidential/Congressional Commission on Risk Assessment and Risk Management. 
http://www.riskworld.com/riskcommission/default.html.
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Figure source: USEPA. 2012c. Human Health Risk Assessment (Web Page), Science and 
T h l EPA Ri k A t U it d St t E i t l P t ti ATechnology, EPA Risk Assessment. United States Environmental Protection Agency. 
http://www2.epa.gov/risk/human-health-risk-assessment
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Example site in Puerto Rico.
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Figure 3-1. Regulatory context hierarchy
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Figure Source: ITRC. 2012 Incremental Sampling Methodology. ISM-1. Washington, D.C.: 
I t t t T h l & R l t C il htt // it b /IInterstate Technology & Regulatory Council. http://www.itrcweb.org/Ism-
1/Executive_Summary.html.
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Many states and programs have guidance on this issue; be aware of applicable guidance.  
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Former ITRC teams prepared guidance documents titled “An Overview of Land Use Control 
M t S t ” i 2008 d “L T C t i t M t U iManagement Systems” in 2008 and “Long Term Contaminant Management Using 
Institutional Controls” – on ITRC website. 
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Example site in Illinois.
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Example site in Wisconsin.
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No associated notes.
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Example site in Illinois.
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No associated notes.
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Figure 4-3 from the RISK-3 document Data Source: from

Bradford, G.R., A.C. Change, A.L. Page, D. Bakhtar, J.A. Frampton, and H. Wright. 1996. 
"Background Concentrations of Trace Metals and Major Elements in California Soils." 
Kearny Foundation of Soil Science, Division of Agriculture and Natural Resources, 
University of California.

Solt, M.J. 2010. Multivariate Analysis of Lead in Urban Soil in Sacramento, CA, California 
State University, Sacramento.

Q-plot example developed using USEPA’s ProUCL statistical software package.

See the ITRC GSMC-1 document for information about ProUCL www.itrcweb.org/gsmc-1, 
Appendix D.14
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Figure 6-10. Hypothetical exposure area with clustered data.
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No associated notes.
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Example site in Illinois.
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USEPA. 2010. "Overview of IRIS Human Health Effect Reference and Risk Values." 
R di P k t HBA 202 B i f H H lth Ri k A t (HBA) C S iReading Packet HBA 202. Basics of Human Health Risk Assessment (HBA) Course Series. 
Washington, D.C.: United States Environmental Protection Agency.

NCEA - National Center for Environmental Assessment (www.epa.gov/ncea)
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USEPA. 2015. USEPA Regional Screening Levels (RSL) Table. 

USEPA. 2014e. USEPA Regional Screening Levels (RSL) User's Guide (November 2014) 
and Generic Tables. http://www2.epa.gov/risk/regional-screening-table-users-guide-june-
2015
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Figure source: DTSC. 2008. Proven Technologies and Remedies Guidance – Remediation 
f M t l i S il S t CA C lif i E i t l P t ti A D t tof Metals in Soil. Sacramento, CA: California Environmental Protection Agency, Department 

of Toxic Substances Control. 
http://www.dtsc.ca.gov/PublicationsForms/upload/Guidance_Remediation-Soils.pdf.
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Figure 6-7. Soil sampling locations as individual exposure areas (represented by Thiessen 
l )polygons).
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Figure 6-8. Locations potentially warranting further assessment or risk management.

69



No associated notes.

70



No associated notes.

71



No associated notes.

72



No associated notes.

73



No associated notes.

74



No associated notes.

75



USEPA. 2011c. Exposure Factors Handbook: 2011 Edition. EPA/600/R-09/052F. Washington, D.C.: 
U it d St t E i t l P t ti A Offi f R h d D l t N ti lUnited States Environmental Protection Agency, Office of Research and Development, National 
Center for Environmental Assessment. http://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
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USEPA. 2011c. Exposure Factors Handbook: 2011 Edition. EPA/600/R-09/052F. Washington, D.C.: 
U it d St t E i t l P t ti A Offi f R h d D l t N ti lUnited States Environmental Protection Agency, Office of Research and Development, National 
Center for Environmental Assessment. http://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
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USEPA. 2011c. Exposure Factors Handbook: 2011 Edition. EPA/600/R-09/052F. Washington, D.C.: 
U it d St t E i t l P t ti A Offi f R h d D l t N ti lUnited States Environmental Protection Agency, Office of Research and Development, National 
Center for Environmental Assessment. http://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
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USEPA. 2004a. An Examination of EPA Risk Assessment Principles and Practices. 
EPA/100/B 04/001 W hi t D C U it d St t E i t l P t ti AEPA/100/B-04/001. Washington D.C.: United States Environmental Protection Agency, 
Office of Science Advisor Staff Paper. http://itrcweb.org/FileCabinet/GetFile?fileID=6879
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Figure 6-9. Soil migration to groundwater – mass limited check.
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Hypothetical exposure area example
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Figure 6-11. Hypothetical one-acre exposure area with Thiessen polygons.
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Figure Source: USGS. 

Available from http://water.usgs.gov/nawqa/trace/arsenic/ 

See also

http://pubs.usgs.gov/fs/2000/fs063-00/fs063-00.html
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Figure sources:

USEPA. 2010. ProUCL Version 4.1.00 Technical Guide (Draft). EPA/600/R-07/041. 
Washington, DC: United States Environmental Protection Agency. 
http://www.epa.gov/osp/hstl/tsc/ProUCL_v4.1_tech.pdf.

ITRC. 2012. Incremental Sampling Methodology. ISM-1. Washington, D.C.: Interstate 
Technology & Regulatory Council. http://www.itrcweb.org/Ism-1/Executive_Summary.html.
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Figure Source: Adapted from Commission, Presidential/Congressional. 1997. "Framework 
f E i l H l h Ri k M Fi l R V l 1 " W hi D Cfor Environmental Health Risk Management. Final Report, Volume 1." Washington, D.C.: 
The Presidential/Congressional Commission on Risk Assessment and Risk Management. 
http://www.riskworld.com/riskcommission/default.html.
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USEPA. 2001c. Risk Assessment Guidance for Superfund (RAGS), Volume III, Part A: 
P f C d ti P b bili ti Ri k A t EPA 540/R 02/002 W hi tProcess for Conducting Probabilistic Risk Assessment. EPA 540/R-02/002. Washington, 
D.C.: United States Environmental Protection Agency, Office of Emergency and Remedial 
Response. http://itrcweb.org/FileCabinet/GetFile?fileID=6872
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USEPA. 1988b. Seven Cardinal Rules of Risk Communication. OPA-87-020. Washington, D.C.: 
U it d St t E i t l P t ti A htt //it b /Fil C bi t/G tFil ?fil ID 6889United States Environmental Protection Agency. http://itrcweb.org/FileCabinet/GetFile?fileID=6889
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USEPA. 2007g. Effective Risk and Crisis Communication During Water Security 
E i EPA/600/R 07/027 W hi t D C U it d St t E i t lEmergencies. EPA/600/R-07/027. Washington, D.C.: United States Environmental 
Protection Agency. http://itrcweb.org/FileCabinet/GetFile?fileID=6884
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Links to additional resources: http://www.clu-in.org/conf/itrc/risk3/resource.cfm

Your feedback is important – please fill out the form at: http://www.clu-
in.org/conf/itrc/risk3/feedback.cfm 

The benefits that ITRC offers to state regulators and technology developers, vendors, 
and consultants include:

Helping regulators build their knowledge base and raise their confidence about new 
environmental technologies

Helping regulators save time and money when evaluating environmental technologies

Guiding technology developers in the collection of performance data to satisfy the 
requirements of multiple states

Helping technology vendors avoid the time and expense of conducting duplicative and 
costly demonstrations

Providing a reliable network among members of the environmental community to focus on 
innovative environmental technologies

How you can get involved with ITRC:

Join an ITRC Team – with just 10% of your time you can have a positive impact on the 
regulatory process and acceptance of innovative technologies and approaches

Sponsor ITRC’s technical team and other activities

Use ITRC products and attend training courses

141

Submit proposals for new technical teams and projects


