
No associated notes.



Training Course Overview: Optimization activities can improve performance, increase monitoring efficiency, and support contaminated site 
decisions Project managers can use geospatial analysis for evaluation of optimization opportunities Unlike traditional statistical analysisdecisions. Project managers can use geospatial analysis for evaluation of optimization opportunities. Unlike traditional statistical analysis, 
geospatial methods incorporate the spatial and temporal dependence between nearby data points, which is an important feature of almost all 
data collected as part of an environmental investigation. The results of geospatial analyses add additional lines of evidence to decision 
making in optimization opportunities in environmental sites across all project life cycle stages (release detection, site characterization, 
remediation, monitoring and closure) in soil, groundwater or sediment remediation projects for different sizes and types of sites.

The purpose of ITRC's Geospatial Analysis for Optimization at Environmental Sites (GRO-1) guidance document and this associated training 
is to explain, educate, and train state regulators and other practitioners in understanding and using geospatial analyses to evaluate 
optimization opportunities at environmental sites. With the ITRC GRO-1 web-based guidance document and this associated training class, 
project managers will be able to:

•Evaluate available data and site needs to determine if geospatial analyses are appropriate for a given site

•For a project and specific lifecycle stage, identify optimization questions where geospatial methods can contribution to better decision 
making

•For a project and optimization question(s), select appropriate geospatial method(s) and software using the geospatial analysis work flow, 
tables and flow charts in the guidance document

•With geospatial analyses results (note: some geospatial analyses may be performed by the project manager, but many geospatial analyses 
will be performed by technical experts), explain what the results mean and appropriately apply in decision making

•Use the project managers' tool box, interactive flow charts for choosing geospatial methods and review checklist to use geospatial analyses 
confidently in decision making 
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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 andThe 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
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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.



Dave Becker is a geologist with the Environmental and Munitions Center of Expertise (EM CX) of the US Army Corps of Engineers (USACE) in Omaha, Nebraska. Since 
coming to the EM CX in 1991, Dave has been involved with providing technical consultation, teaching, review of environmental restoration-related documents, and 
preparation of guidance relevant to field studies and in situ remediation He has strong interests in optimization of remediation systems and long term monitoringpreparation of guidance relevant to field studies and in-situ remediation. He has strong interests in optimization of remediation systems and long-term monitoring 
programs, site characterization techniques, and in-situ remediation technologies.  Before coming to the EMCX in 1991, Dave was Chief, Geology Section at the USACE 
Omaha District between March 1989 and December 1990. For five years prior to becoming a supervisor, Dave was a project geologist in Omaha District actively 
involved in many environmental restoration projects. Dave is an active member of the ITRC Geostatistics for  Remediation Optimization team and previously worked on 
the Remediation Risk Management and Remediation Process Optimization teams and has taught numerous Internet and live seminars for ITRC, USACE, and EPA.  He 
is a member of the Geological Society of America, the American Geophysical Union, the American Association of Petroleum Geologists, and the Nebraska Geological 
Society.  Dave is also an adjunct professor of geology at the University of Nebraska at Omaha where he teaches  hydrogeology, geophysics, and environmental geology.  
Dave earned a bachelor's degree in geology from the University of Nebraska at Omaha in 1981 and a master's degree in geophysics from Southern Methodist University 
in Dallas, Texas in 1985. He is a registered professional geologist in Nebraska. 

Adam Janzen is an environmental engineer with Barr Engineering Company in Minneapolis, Minnesota. His primary area of expertise is in groundwater flow modeling 
with typical applications of wellhead protection, mine dewatering, water supply, and contaminant fate and transport. He has used geostatistical methods to evaluate and 
optimize sampling networks and presented a paper describing an automated optimization approach at the MODFLOW and More 2013 conference At Barr he has taughtoptimize sampling networks and presented a paper describing an automated optimization approach at the MODFLOW and More 2013 conference. At Barr he has taught 
an internal geostatistics training course. Prior to joining Barr in 2011, Adam developed multi-phase flow models to simulate injection and geologic storage of carbon 
dioxide for a start-up company. Adam earned a bachelor's degree in civil and environmental engineering from the University of Illinois at Urbana-Champaign in 2008 and 
a master's degree in civil and environmental engineering from Princeton University in 2010. He is a licensed professional engineer in Minnesota.

Chris Stubbs is a senior manager with Ramboll in Emeryville, California. Since 2000, he has worked in environmental science and engineering, with special emphasis 
on groundwater hydrology and chemical fate and transport in the environment. Specific areas of expertise include groundwater modeling, statistical analysis, risk-based 
site assessment and remediation, exposure analysis and human health risk assessment. He has prepared evaluations of the risk from vapor intrusion into indoor air at 
numerous sites, including preparing expert reports and giving deposition testimony as an expert witness. He has developed regional groundwater flow and transport 
models to evaluate remedial alternatives and to estimate cleanup times. Chris is a member of the ITRC Groundwater Statistics and Monitoring Compliance project team. 
Chris earned a bachelor’s degree in 1988 in physics from the University of California at Berkeley, CA. He earned a master’s degree in 1996 in technology and policy, a 
master’s degree in 1996 in environmental engineering, and a PhD in 2000 in hydrology and water resource engineering all from the Massachusetts Institute of 
T h l i C b id MA H i f i l i il i i C lif iTechnology in Cambridge, MA. He is a professional civil engineer in California. 

Ali Furmall is the Rural and Small Communities Specialist for the Brownfields Program at the Washington Department of Ecology in Spokane, WA. In this newly created 
position, she is working to build a program focused on promoting brownfields redevelopment to small communities in central and eastern Washington. She previously 
managed the Remediation Oversight Section in the Ground Water Quality Bureau at the New Mexico Environment Department in Santa Fe, New Mexico. The programs 
in her section, the Voluntary Remediation Program and State Cleanup Program, provide regulatory and technical oversight for environmental investigation and 
remediation at complex sites throughout New Mexico. In addition to reviewing the technical sufficiency of proposals submitted to her program, Ali ensures that staff are 
provided the training and support necessary to excel in their positions. Ali routinely presents at Brownfields conferences and is coordinating bi-monthly training sessions 
for technical staff in the Ground Water Quality Bureau. Ali has been active in ITRC since 2014 as a member of the Geospatial Analysis for Optimization at Environmental 
Sites team. Ali earned a bachelor's degree in geology from the University of South Florida in Tampa, Florida in 2007 and a master's in geology from the University of 
Oregon in Eugene, Oregon in 2010. 
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Tobler, W. 1970. “A Computer Movie Simulating Urban Growth in the Detroit Region.” 
E i G h 46 (2) 234 240Economic Geography 46 (2):234-240.
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Header text if required. Max 2 lines. To 
amend/delete click View >> Header &  
Footer>> Notes & Handouts tab
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Figure Source: Kresic, N., and A. Mikszewski. 2012. Hydrogeological Conceptual Site 
M d l D t A l i d Vi li ti B R t FL CRCModels: Data Analysis and Visualization. Boca Raton, FL: CRC 
Press. https://www.crcpress.com/Hydrogeological-Conceptual-Site-Models-Data-Analysis-
and-Visualization/Kresic-Mikszewski/p/book/9781439852224

Orange: S  simple methods

Green: MC more complex methods

Blue: A advanced methods
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Landrum, C. 2013. “Mapping and decomposing scale-dependent soil moisture variability 
ithi i bl l d ” Th d Di t ti Pl t d S il S iwithin an inner bluegrass landscape.”, Theses and Dissertations, Plant and Soil Science, 

University of Kentucky (Paper 34).
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For each question, if the software does not include any of the methods to address the 
ti th “ ” b l i h S ft i l d th th d b t i tquestion, then a “no” symbol is shown. Some software includes the methods, but is not 

specifically designed to directly answer questions for example, for sample spacing, hot spot 
detection, or monitoring program optimization. If the software includes the methods, but 
additional effort is required to answer the question, then a “qualified yes” symbol is shown. If 
the software is specifically designed to answer the optimization question, then a “yes” 
symbol is shown.
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Figure Source: Kresic, N., and A. Mikszewski. 2012. Hydrogeological Conceptual Site 
M d l D t A l i d Vi li ti B R t FL CRCModels: Data Analysis and Visualization. Boca Raton, FL: CRC 
Press. https://www.crcpress.com/Hydrogeological-Conceptual-Site-Models-Data-Analysis-
and-Visualization/Kresic-Mikszewski/p/book/9781439852224
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Links to additional resources: 

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

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

http://www.clu-in.org/conf/itrc/gro/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
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Use ITRC products and attend training courses

Submit proposals for new technical teams and projects


