
Poll: Have you worked on a complex site?

Yes

No

Not sure

Poll:  What makes a site complex?

Geologic conditions

Hydrogeologic conditions

Geochemical conditions

Contaminant-related conditions 

Large-scale 

Surface access

Long remedial time frames

Overlapping regulatory responsibilities and changing regulations

Setting achievable site objectives

Maintaining effective institutional controls

Changes in land use

Funding considerations

1



Other

1



2

Training Overview - Remediation Management of Complex Sites (RMCS-1)

http://rmcs-1.itrcweb.org 

At some sites, complex site-specific conditions make it difficult to fully remediate 
environmental contamination. Both technical and nontechnical challenges can impede 
remediation and may prevent a site from achieving federal- and state-mandated regulatory 
cleanup goals within a reasonable time frame. For example, technical challenges may 
include geologic, hydrogeologic, geochemical, and contaminant-related conditions as well as 
large-scale or surface conditions. In addition, nontechnical challenges may also play a role 
such as managing changes that occur over long time frames, overlapping regulatory and 
financial responsibilities between agencies, setting achievable site objectives, maintaining 
effective institutional controls, redevelopment and changes in land use, and funding 
considerations.

This training course and associated ITRC guidance: Remediation Management of Complex 
Sites (RMCS-1, 2017), provide a recommended holistic process for management of 
challenging sites, termed “adaptive site management.” This process is a comprehensive, 
flexible, and iterative process that is well-suited for sites where there is significant 
uncertainty in remedy performance predictions. Adaptive site management includes the 
establishment of interim objectives and long-term site objectives that consider both technical 
and nontechnical challenges. Periodic adjustment of the remedial approach may involve 
multiple technologies at any one time and changes in technologies over time. 
Comprehensive planning and scheduled evaluations of remedy performance help decision 
makers track remedy progress and improve the timeliness of remedy optimization, 
reevaluations, or transition to other technologies/contingency actions.

By participating in this training course we expect you will learn to apply the ITRC guidance 
document to:

• Identify and integrate technical and nontechnical challenges into a holistic approach to 



remediation

• Use the Remediation Potential Assessment to identify whether adaptive site management is 
warranted due to site complexity 

• Understand and apply adaptive site management principles 

• Develop a long-term performance-based action plan

• Apply well-demonstrated techniques for effective stakeholder engagement 

• Access additional resources, tools, and case studies most relevant for complex sites

• Communicate the value of the guidance to regulators, practitioners, community members, and 
others

Ultimately, using the guidance that can lead to better decision making and remediation management at 
complex sites. The guidance is intended to benefit a variety of site decision makers, including 
regulators, responsible parties and their consultants, and public and tribal stakeholders.

Case studies are used to describe real-world applications of remediation and remediation management 
at complex sites. Training participants are encouraged to view the associated ITRC guidance 
Remediation Management of Complex Sites (RMCS-1, 2017) prior to attending the class. 

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
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Notes:

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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Notes: 

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 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, 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.
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John Price III is the Tri-Party Agreement Section Manager for the Washington Department of Ecology in Richland, Washington. John has worked with the Nuclear Waste Program since 
2000. John administers the Hanford site Federal Facility Agreement and Consent Order, and is his program's tribal liaison to three tribal nations with ceded rights at the Hanford site. He 
supervises a ten-person team including five hazardous waste compliance inspectors and two Natural Resource Damage Assessment specialists. He has over 35 years experience 
cleaning up radioactively contaminated sites in 17 states. John was an ITRC team member for Determining Cleanup Goals at Radioactively Contaminated Sites: Case Studies (2002), 
and since 2014 has been a team leader for Remediation Management of Complex Sites. John earned a bachelor's degree in Hydrology from the University of Arizona in Tucson, 
Arizona in 1979 and holds Washington licenses in Geology and Hydrogeology.

Roy Thun is a Senior Environmental Specialist with GHD, Santa Clarita, California. Since 1987, Roy has built his expertise as an 
accomplished environmental portfolio manager and complex site strategy expert working in both environmental consulting and a Fortune 
100 energy company. His expertise includes developing integrated site strategies and closure options for complex sites, CERCLA, 
stakeholder engagement, multi-party site coordination, consent decree negotiations, application of institutional controls, NRD negotiations, 
and independent review. Roy co-leads GHD's complex site strategy reviews, helping clients find cost-effective, reasonable & attainable 
remedial objectives and timelines for their sites. Roy is the Program Advisor for ITRC's TPH Risk Evaluation at Petroleum Contaminated 
Sites and current member of the ITRC PFAS team. He previously participated on ITRC's Long-Term Contaminant Management Using 
Institutional Controls team. Roy is also a contributor to several ASTM environmental liability standards. Roy earned a bachelor's of science 
degree in geology from California State University Northridge in 1988 and a master's in business administration (MBA) from Pepperdine 
University in Los Angeles, California in 1995. Roy is a Professional Geologist, ISI Envision Sustainability Professional (ENV. SP), and Los 
Angeles County Metro Sustainability Council Member. 

Dr. Claudia Walecka-Hutchison is an EH&S Remediation Manager at The Dow Chemical Company in Midland, Michigan. In this 
capacity, Claudia is involved in the development of site-specific solutions for Dow's global remediation portfolio. Claudia also actively 
supervises research studies and specializes in bioremediation and fate and transport of a wide array of site contaminants including 
petroleum hydrocarbons, chlorinated solvents, and emerging contaminants. She is a member of ITRC Remediation Management of 
Complex Sites and PFAS (per- and polyfluoroalkyl substances) teams. Prior to joining Dow in 2013 she worked for URS, Louisiana 
Department of Environmental Quality and Northern Arizona University. Claudia received a master's degree in hydrology in 1999 and a 
Ph.D. in soil, water and environmental science in 2005 from the University of Arizona in Tucson, Arizona.
Michael Truex is a Senior Project Manager at Pacific Northwest National Laboratory (PNNL), Richland, Washington.  Since 1992 he has worked in remediation research and field 
applications.  Mike’s experience includes work at Department of Energy (DOE), Department of Defense (DoD), and private remediation sites.  Major programs include support to the 
DOE Hanford Site providing technical and programmatic support for assessing and implementing improved remediation and characterization technologies.  Mike has also been a 
principle investigator for multiple treatability tests at the Hanford site.  He has managed and participated in large programs providing technical support to the DoD installations and has 
been a co-principle investigator for multiple remediation technology demonstration projects funded through the DoD.  In addition to authoring numerous journal articles and technical 
reports, Mike has also authored multiple technical guidance documents.  He led publication of technical guidance documents for performance assessment of soil vapor extraction 
systems and for pump-and-treat remediation.  He has also authored and contributed to documents that provide guidance for Monitored Natural Attenuation, evaluation of contaminant 
transport in the vadose zone, and development of conceptual models.  Mike has contributed to the Remediation Management of Complex Sites ITRC team.  He earned a bachelor’s 
degree in mechanical engineering from the University of Illinois in Champaign-Urbana, IL in 1986 and a master’s degree in environmental engineering from Washington State University 
in Pullman, WA in 1991.

Dr. Samuel L. Brock is the Subject Matter Expert for Toxicology for the Environmental Management Directorate, Technical Support Division of the United States Air Force Civil Engineer 
Center, San Antonio, Texas.  His responsibilities include resolving problems or issues impacting toxicology and risk assessment concerning the conditions and vulnerabilities of systems 
extending across the Air Force and DoD.  Sam’s responsibilities also include developing and advocating for required technical courses in conjunction with the Air Force Institute of 
Technology (AFIT) and/or other schools.  He served as an invited Instructor at the Air Force Institute of Technology, Wright Patterson AFB, OH, from 2003 through 2015 and he was an 



internet-based training Instructor on the ITRC Project Risk Management for Site Remediation technical guidance from 2011 through 2014. He represented the Air Force 
on working groups developing National and DoD guidance on remediation risk management, vapor intrusion, and bioavailability of contaminants in soil and sediments. 
Sam has been a member of the ITRC Remediation Risk Management Team, the ITRC Green and Sustainable Remediation Team, and currently, the Remediation 
Management of Complex Sites Team. Sam is a regular presenter at professional meeting and technical forums on remediation topics. His current work includes 
supporting DoD Materials of Emerging Regulatory Interest working groups and Military Family Housing Privatization Initiative activities addressing persistent legacy 
pesticides in soil.  Sam is managing an initiative to implement principles and practices for Remediation Management of Complex Sites across the Air Force portfolio of 
difficult, high cost sites. Sam received a Doctorate in Veterinary Medicine from Purdue University in West Lafayette, Indiana in 1970 and a Master of Public Health, 
Epidemiology from University of North Carolina in Chapel Hill in 1976. He is a Licensed Veterinarian in Texas, Illinois and Colorado and is certified by the American 
College of Veterinary Preventive Medicine.
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A full-page version of this flowchart is included in the ITRC RMCS-1 Excerpts 
document that was provided with registration information
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No associated notes



No associated notes
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Poll: Which remediation time frame usually makes for a complex site? 

>10 years

>30 years

>60 years

>100 years

Time frame does not determine site complexity
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Full references:

Stroo, H.F., A. Leeson, J.A. Marqusee, P.C. Johnson, C.H. Ward, M.C. Kavanaugh, 
T.C. Sale, C.J. Newell, K.D. Pennell, C.A. Lebron, and M. Unger. 2012. 
“Chlorinated Ethene Source Remediation: Lessons Learned.” Environmental 
Science and Technology 46:6438-6447.

McGuire,Travis ; Adamson,David ; Newell,Charles ; Kulkarni,Poonam, 2016. 
Development of an Expanded, High Reliability Cost and Performance Database for 
In Situ Remediation Technologies. ESTCP Project Report ER-201120. 
http://www.dtic.mil/get-tr-doc/pdf?AD=AD1024199

ITRC. 2011. Integrated DNAPL Site Strategy. IDSS-1. 
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Poll: Did a remedy at your complex site fail to meet expectations?

Yes

No

Too soon to tell

Other 

Poll: If yes, what actions were taken?  (select all that apply)

Remedy optimization

Contingency remedy implemented

Site characterization

Technology testing

Modified site objectives

Other
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Poll: Have you evaluated the applicability of an ARAR waiver? 

Yes

No

Considered but did not formally evaluate

Poll: What approach was selected following the evaluation?

ARAR waiver

Another approach

Unknown

Not applicable
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Poll: Restore groundwater to beneficial uses - Site Objective or Interim Objective?

Site objective

Interim objective

Not sure

Poll: Reduce mass flux off site by 50% within five years so that hydraulic control is 
no longer needed - Site Objective or Interim Objective?

Site objective

Interim objective

Not sure
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A compendium of tools, approaches and models is provided as Appendix B
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Full checklist is in the guidance/can be downloaded under Links to Additional 
Materials

Poll: When is the best time to review technology performance in detail?

- After every monitoring event

- During every periodic evaluation

- Only if technology fails to make progress towards interim objective

- After an interim objective has been met
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Poll: Would you recommend using Adaptive Site Management at your sites?

- Yes

- No

- Unsure – Need to learn more
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Poll:

Would you recommend using Adaptive Site Management at your sites?

Yes

No

Unsure – Need to learn more

Links to additional resources: 

http://www.clu-in.org/conf/itrc/RMCS/resource.cfm

Your feedback is important – please fill out the form at: 

http://www.clu-in.org/conf/itrc/RMCS/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

Submit proposals for new technical teams and projects
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