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It is with great pleasure that we welcome you to the 7th International Conference,
NovCare 2019, taking place at the University of Waterloo in Canada. NovCare 2019 provides a
rare opportunity and an outstanding platform for researchers and practitioners from all over
the world to exchange their ideas and experiences on dealing with challenges of subsurface
characterization and monitoring. This year, the conference will explore topics on advances in
groundwater–surface water interactions, monitoring in the critical zone, fractured rock
environments and monitoring requirements in ecohydrology, characterizing frozen and melting
soils, using isotope tracers and emerging sensor technologies for subsurface characterization,
synthesis of big data, and benchmarking models with real-world data. Scientists, consultants,
and decision makers alike will surely find invaluable information among the suite of
presentations and posters and will have an opportunity to make important connections during
the conference social events.
We are very excited to have an outstanding group of plenary speakers. We welcome John
Cherry from the University of Guelph, Rosemary Knight from Stanford University, Jay
Famiglietti from the University of Saskatchewan, Bruno Basso from Michigan State University,
Lee Slater from Rutgers University, Jessica Meyer from the University of Iowa, and Rick Devlin
from the University of Kansas.
We thank all participants for joining us in Waterloo and we hope that you will have an
enjoyable and informative experience!
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Venue Information
Exhibitor Floor Plan

1.
2.
3.
4.
5.
6.

UW Environmental Isotope Lab
To Be Announced
Westbay Instruments
Waterloo Hydrogeologic
Geoprobe Systems
Vista Clara Inc.

7. Solinst Canada Ltd.
8. QED Environmental Systems
9. SkyTEM Canada Inc.
10. TerraPlus Inc.
11. To Be Announced
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Federation Hall

Main Hall (Room 1001): Plenary sessions, Food service, Company exhibition
Columbia A&B (Room 1033): Welcome Reception
Columbia A (Room 1033): Breakout room 1
Westmount Room (Room 1044): Breakout room 2
Crush Space (Room 1022): Poster display, Registration table
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Bus Routes
From the Delta Hotel
▪

Walk from the hotel (A) to the King/Waterloo Public Square (B) bus stop

▪

Take the #7 bus to the Ring Rd./U.W. - University Club stop (C, left) OR take the
#200iXPRESS bus to the Hagey/University of Waterloo stop (C, right), then walk to
Federation Hall (D)

▪
The Delta Hotel
(A) is approximately a
30-minute walk from
Federation Hall (B)
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From the Inn of Waterloo
▪

Walk from the hotel (A) to the Manulife bus stop (B)

▪

Take the #201 bus to the Columbia/University of Waterloo bus stop and walk to Federation
Hall
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Dining Options
Breakfast and Lunch
Continental breakfast including fresh muffins and pastries, fruit, granola, yogurt, juice, coffee,
and tea will be available each morning in the Main Hall half an hour before the first event.
A hot lunch will also be served each day in the Main Hall.
Other breakfast options nearby:
Proof Restaurant at the Delta Hotel: 110 Erb Street West, Waterloo, Ontario
Mel’s Diner: 140 University Ave West, Waterloo, Ontario
William’s Fresh Café: 170 University Ave West, Waterloo, Ontario
Dinner
The conference banquet will take place on the evening of May 30th.
Banquet tickets (CAD $55) are pre-purchased with registration, but if you would like to
purchase additional tickets upon arrival, please visit the registration desk.
Other dinner options:
Graduate House - located on the University of Waterloo
Campus (approximately a 10-minute walk from
Federation Hall). This restaurant features a wide
selection of healthy and delicious options at affordable
prices.

Abe Erb, 15 King Street South, Waterloo features great burgers and fries as well as a large
selection of craft beers brewed on site.
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Invited Speaker Schedule
Keynote Speakers
Speaker

Presentation Title

Date, Time, Location

Jay Famiglietti,
University of
Saskatchewan

The Global Groundwater Crisis as Revealed
from Space: Implications for Human Security

May 29th
9:00 am – 9:45 am
Main Hall

John Cherry, G360
Institute for
Groundwater Research,
University of Guelph

Groundwater Contamination: Past, Present,
and Examples of Confusion and Ignorance

May 30th
6:30 pm
Main Hall Banquet

Rosemary Knight,
Stanford University

Advancing the Use of the Airborne
Electromagnetic Method for Mapping
Groundwater Systems

May 31st
8:30 am – 9:15 am
Main Hall

Speaker

Presentation Title

Date, Time, Location

Jessica Meyer,
University of Iowa

Hydraulically Calibrated Stratigraphy: A
Framework for Improved Monitoring, Modeling,
and Management of Fractured Rock Aquifers

May 29th
11:25 am – 11:55 am
Main Hall

Lee Slater, Rutgers
University

Assessing Geophysical Techniques for
Geolocating And Characterizing Anoxic
Groundwater Discharges Along the River
Corridor

May 29th
12:50 am – 1:20 am
Main Hall

Bruno Basso, Michigan
State University

Big-Data Analytics to Enhance Sustainability of
Agricultural Systems

May 30th
9:30 am – 10:00 am
Main Hall

Rick Devlin, University
of Kansas

Past and Future Directions for the Family of
Point Velocity Probe (PVP) Instruments

May 31st
12:40 pm – 1:10 pm
Main Hall

Invited Speakers

All presentation and poster abstracts can be found on the NovCare website:
https://www.ufz.de/novcare/
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Keynote Speakers
John Cherry
G360 Institute for Groundwater Research, University of Guelph
Groundwater Contamination: Past, Present, and Examples of
Confusion and Ignorance

Abstract
This talk examines the history of contaminant hydrogeology from its origins in the 1950’s to the present.
We are now facing new and unprecedented contamination issues such as PFAS, nanoparticles, pharmaceuticals, and
more; even while ‘old’ contaminants such as nitrate expand relentlessly into groundwater.
Groundwater contamination was recognized from the 1950s to the late 1970s for contaminants ‘discovered’
by sensory evidence of water colour, taste, or odor such as petroleum products, chrome-6 or landfill leachate or
contaminants that had established regulatory limits such as nitrate, arsenic and some radionuclides. Chlorinated
solvents provide no sensory evidence; therefore, they were not perceived as water contaminants and were not on
any analysis lists until the early 1980’s. In addition, although there were many reported cases of groundwater
contamination prior to the 1980’s, these were not seen as indicative of a widespread water quality problem.
This state of ignorance can be attributed to a paradigm or belief system that the subsurface has an
assimilation capacity assumed to protect us from excessive harm regardless of what chemicals we leak, spill, or
dispose into the subsurface.
Chlorinated solvents such as TCE and PCE began to show up in municipal water supply wells in the mid
1970’s. By 1980 these contaminants were a crisis for public water providers; a crisis unrecognized in the
groundwater science/hydrogeology community which persisted in ignoring this impending immense issue. The
famous and influential textbook by Freeze and Cherry (Groundwater, 1979) perpetuated substantial ignorance and
confusion; for example, it made no mention of chlorinated solvents or DNAPLs and its discussion of dispersion was
confused.
The story of groundwater contamination is littered with such examples of ignorance and confusion, including
how the ‘modern septic system’ became established as an approved engineered way for on-site disposal of household
sewage on top of freshwater aquifers. As a result, in most regions of the globe the water now pumped from aquifers
contains anthropogenic chemicals; therefore, this water is not ‘pristine’, nor is most bottled water labelled as spring
or artesian water.
In general, we do not know what constituents exist in our freshwater aquifers because we only rarely do
chemical and pathogen analyses with the frequency and detection limits needed for rigorous understanding. We are
content in our ignorance. This presentation will expand on examples of confusion and ignorance and suggest ways
to reduce these afflictions in groundwater science.
Biography
Dr. John Cherry holds geological engineering degrees from the University of Saskatchewan and the University
of California, Berkeley as well as a Ph.D. in geology from the University of Illinois. He currently is an Adjunct Professor
at the University of Guelph, Canada, where he is Director at the University Consortium for Field-Focused
Groundwater Research and Associate Director of the G360 Institute for Groundwater Research. He holds the title of
Distinguished Emeritus Professor, University of Waterloo, Canada, where he was based from 1971-2006 and is an
Honorary Professor at the University of Hong Kong. He has received many awards and honors from scientific and
professional organizations in Canada, the USA, and UK. In 2016, he was awarded the Lee Kuan Yew Water Prize
(Singapore) for global contributions to groundwater science and technology. He is a Foreign Member of the U.S.
National Academy of Engineering, Fellow of the Royal Society of Canada and holds an honorary doctorate from the
University of Neuchatel. He was the Chair (2012-2014) of the Canadian Expert Panel on Environmental Impacts of
Shale Gas Development (fracking). He is an advisor to the Government of Singapore and is Co-chair of the
International Scientific Advisory Committee (ISAC) Chinese Research Academy of Environmental Science (CRAES),
which is part of the China Ministry of Environmental Protection. His current research involves collaborative studies
of:1) the chemical evolution of natural and contaminated groundwater in unfractured and fractured aquifers and
aquitards, 2) advancement of engineered monitoring systems for groundwater flow and hydrogeochemistry, and 3)
use of portable drills to create small capacity wells for safe drinking water in developing countries. As a follow-up to
the 1979 textbook Groundwater (by Freeze and Cherry), he initiated a project in 2017 involving more than 100
experts from 12 countries on five continents to create an online comprehensive groundwater textbook with
supporting learning materials for global availability free of charge.
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Rosemary Knight
School of Earth, Energy & Environmental Sciences, Stanford University
Advancing the Use of the Airborne Electromagnetic Method for
Mapping Groundwater Systems

Abstract
One of the challenges in the study and management of groundwater systems is acquiring the
data required to characterize the large-scale hydrostratigraphy. While detailed information can be
obtained from wells about the vertical variation in lithology, well data yield little information in the
horizontal directions, where difficult to identify features such as windows through aquitards and
coarse-grained channel deposits can radically change groundwater flow and transport velocities.
There is a well-established geophysical method, the airborne electromagnetic (AEM) method, which
has the potential to make a significant contribution to the way we map groundwater systems. The
AEM method is deployed using a helicopter that moves geophysical instruments 30 meters above
the land surface at a speed of about 80 km per hour, imaging to a depth of approximately 400 m.
The result, after data processing, analysis and interpretation is a set of 2D slices displaying the
hydrostratigraphy of the subsurface. Research is currently underway in California to explore the use
of the AEM method to address the critical need for subsurface data, in order to implement new
groundwater legislation. The AEM data would aid in the development of hydrogeologic conceptual
models, guide the siting of monitoring wells, and assist in the selection of optimal locations for
recharge. A key focus of the research is the way in which the measured geophysical parameter –
electrical resistivity – is transformed to map out spatial variation in lithology. As more AEM data
sets become available in California, there is the opportunity to integrate these data with the satellite
interferometric synthetic aperture radar (InSAR) data, now acquired weekly throughout the state.
The addition of the AEM data makes it possible, through joint inversion of the two datasets, to
improve estimates of subsurface hydrologic and geomechanical properties. Adoption of the AEM
method for the mapping of groundwater systems would thus improve our ability to characterize the
large-scale architecture and to estimate the properties governing the link between groundwater
pumping or recharge, and surface deformation.
Biography
Rosemary Knight, the George L. Harrington Professor of Earth Sciences at Stanford University,
has worked for more than 30 years on the challenge of using geophysical methods to characterize
groundwater systems. Her research ranges from carefully controlled laboratory experiments to
large-scale field experiments. In 2008, Knight founded the Center for Groundwater Evaluation and
Management (GEM Center), with the vision of advancing and promoting the use of geophysical
methods through the development of partnerships with local water agencies. In 2017 the GEM
Center was awarded the Kevin J. Neese Award from the Groundwater Resources Association of
California “in recognition for their groundbreaking research and application of geophysics to the
evaluation and management of groundwater resources”. At Stanford, Knight has taught courses
that engage students in service learning by bringing her partnerships into the classroom, as the
focus for teaching and learning. She has served as department chair, on the University Budget
Group for 15 years, was elected chair of the Faculty Senate and is currently Associate Vice-Provost
for Graduate Education. Knight has been active within the Society of Exploration Geophysicists,
serving as Second Vice-President, Distinguished Lecturer and this year’s Near-Surface-Geophysics
Honorary Lecturer, and within the American Geophysical Union, serving as the founding Chair of
the Near-Surface Geophysics Focus Group, and as Associate Editor for Water Resources Research
and the Journal of Geophysical Research.
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Jay Famiglietti
School of Environment and Sustainability, Department of Geography and
Planning, University of Saskatchewan
The Global Groundwater Crisis
Implications for Human Security

as

Revealed

from

Space:

Abstract
Groundwater depletion in the world’s major aquifer systems poses a major threat to
human and environmental security. In this presentation I will review observations collected
during the 15-year lifetime of NASA GRACE satellite mission (2002-2017), including our
estimates of changing freshwater availability and groundwater storage. Societal challenges,
emerging threats and potential policy innovations will be discussed, with a view towards
sustaining water availability and planetary health. A roadmap for ensuring sound groundwater
management, within and between states and nations, is discussed. The importance of
maintaining sustainable food production in the face of diminishing groundwater supplies,
population growth and climate change, will be highlighted.
Biography
Jay Famiglietti is a professor of hydrology and Executive Director of the Global Institute
for Water Security at the University of Saskatchewan, where he holds the Canada 150 Research
Chair in Hydrology and Remote Sensing. Before moving to USask, Famiglietti served as the
Senior Water Scientist at NASA’s Jet Propulsion Laboratory. His research group uses satellites
and develops advanced computer models to track how freshwater availability is changing
around the globe. A fellow of the American Geophysical Union and the Geological Society of
America, Famiglietti is a regular advisor to state, provincial and federal government officials on
water security issues.
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Invited Speakers
Bruno Basso
Department
University
Big-Data
Systems

of

Earth

Analytics

and
to

Environmental Sciences,

Enhance

Sustainability

Michigan
of

State

Agricultural

Abstract
New “big data” and sensor technology research has shown potential for more effective
assessment of spatial and temporal variability of soil properties and crop growth. These
scientific and technological advances suggest a number of alternative pathways to more
sustainable agricultural systems, including improved spatial and temporal management of
existing cropping systems, as well as system changes that involve new crops and alternative
land uses. The talk presents a novel approach to enhance sustainability of agricultural systems
using an integrated approach based on big-data analytics through remote sensing and crop
modeling.
Biography
Bruno Basso is a Foundation Endowed Professor in the Department of Earth and
Environmental Sciences at Michigan State University. He is an ecosystem scientist and modeler
with research focus in Water, Carbon and Nitrogen Cycling and Modeling in agro-ecosystems;
Agricultural Systems Analysis and Environmental Sustainability; Precision Agriculture, Crop
Modeling and Remote Sensing.
Bruno holds several global patents which lead to the development of new company who
licenses the inventions. He has published more than 150 ISI peer reviewed publications, some
of which in high-profile journals like Nature Climate Change, Nature Plants, Nature Scientific
Reports, Global Change Biology. His current H-index is 41, H-10 is 101 and 6910 citations. He
is the recipient of several prestigious awards like 2016 Innovation of the year and Fellow of the
American Society of Agronomy, Fellow of American Society of Soil Science and current
Associate Editor-in-Chief of the European Journal of Agronomy (top tier journal in Agricultural
Sciences 5-year IF 3.8).
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Lee Slater
Department of Earth & Environmental Sciences, Rutgers University
Assessing
Geophysical Techniques for
Geolocating and
Characterizing Anoxic Groundwater Discharges Along the River
Corridor

Abstract
Localized upwelling of anoxic groundwater in wetlands and streams often results in the formation of
thin deposits of iron (red) and/or manganese (black) metal oxides. Forming as a thin layer in the shallow
subsurface, these redox-sensitive deposits influence the release of nutrients and metals to surface water and
can act as a ‘contaminant sponge’ by absorbing toxic compounds. The temporal stability of metal oxide
deposits depends upon dissolved oxygen concentrations, which are highly variable in surface water and shallow
groundwater. Decreases in oxygen concentrations in shallow floodplain and streambed sediments can result
in the dissolution of metal oxides and subsequent releases of sorbed contaminants.
We are developing and testing techniques to allow efficient large-scale mapping of anoxic discharge
zones. Our study site is the Watershed Function SFA East River, CO, run by Lawrence Berkeley National
Laboratory (LBNL). Our multi-scale approach, supported with heat tracing and geochemical sampling, has
identified numerous ‘preferential’ groundwater/surface-water exchange locations at the multiple km reach
scale. Electromagnetic surveys and distributed temperature sensing have exploited groundwater-surface water
contrasts in electrical conductivity and temperature respectively. Anoxic seepage zones and source flowpaths
along the East River floodplain have been found to be of approximately 2x electrical conductivity of ambient
surface water, with relatively warm temperatures in summer.
Metal oxide deposits associated with upwelling along river corridors are sometimes visible from red
staining of fine-grained sediments where stream velocities are low, and therefore can be mapped visually from
the air or ground. However, in dynamic, flowing systems such as the East River, the deposits may not be
visibly obvious, and remote sensing methods are needed to efficiently locate anoxic discharge zones. We have
investigated the use of geophysical measurements that are directly sensitive to metal oxides to map anoxic
discharge zones. We focused on remotely sensing shallow metal oxide deposits using magnetic susceptibility
(MS) and induced polarization (IP) techniques, augmented by laboratory measurements of various sediment
geophysical properties. Although MS is elevated above some seeps in the East River, the complex geological
setting causes a spatially variable MS signature along the reach that is likely associated with mineralogical
variability of streambed cobbles. Streambed IP appears to be a more promising method for direct detection
of iron oxides associated with anoxic discharge zones. Supporting laboratory measurements indicate that the
frequency dependence of these IP measurements contains information on the grain size of the metal oxides
formed, which has implications for sorption of nutrients and contaminants. Measurements on other streams
where groundwater-surface water dynamics are under investigation indicate that MS may be valuable for rapid
identification of anoxic discharges in streams where geological variability along the reach is low or dominated
by organic deposits.
Biography
Lee Slater, Distinguished Professor and Henry Rutgers Professor in Geophysics at Rutgers University
Newark, is an internationally recognized expert in near surface geophysics and hydrogeophysics. He has
published extensively, including 150 papers in peer reviewed international journals of hydrogeology and
geophysics. Lee has served as principal investigator on multiple research and technology demonstration
projects funded by the US Department of Defense, US Department of Energy, US Department of Agriculture,
US National Parks Service and National Science Foundation. He has also served in prominent leadership roles
in the academic geophysical community, including Chair of the Near Surface Geophysics Focus Group of the
American Geophysical Union (AGU), Chair of the AGU Hydrogeophysics Technical Committee and President of
the Environmental and Engineering Geophysical Society (EEGS). Lee currently serves as Associate Editor of
Water Resources Research (WRR) and he recently edited a new volume on Near Surface Geophysics published
in the 2nd Edition of the Treatise on Geophysics, part of the Elsevier Major International Reference series. Lee
has served on multiple advisory boards for large interdisciplinary hydrogeological research projects in Europe.
He was the recipient of the 2013 Harold B. Mooney award of the Society of Exploration Geophysicists (SEG).
His numerous PhD graduates have mostly gone onto academic positions and are now making their own
contributions to advancing research in hydrogeophysics. In 2018 Lee was elected Fellow of the American
Geophysical Union (AGU), with the citation: "for visionary experimentation in near surface geophysics that
has advanced understanding of subsurface hydrogeological and biogeochemical processes".
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Jessica Meyer
Department of Earth & Environmental Sciences, University of Iowa
Hydraulically Calibrated Stratigraphy: A Framework for Improved
Monitoring, Modeling, and Management of Fractured Rock
Aquifers

Abstract
The accuracy of data collected from groundwater monitoring networks and predictive capabilities
of numerical models depend on our ability to delineate the three-dimensional (3-D) distribution of
hydraulic conductivity (K) contrasts in the subsurface. These K contrasts are commonly referred to as
hydrostratigraphic or hydrogeologic units (HGUs). Commonly, lithostratigraphic units are lumped or split
based on sparse K measurements and used as HGUs. This approach assumes lithostratigraphic units will
have uniform hydraulic properties within them and hydraulic contrasts at their boundaries. While the
assumption may be valid for unconsolidated sediments, it has not been rigorously tested in fractured
rock environments where fracture network characteristics control the bulk hydraulic conductivity and
connectivity.
The objective of this research was to identify K contrasts using a direct hydraulic dataset,
determine the geologic framework that best describes the position/thickness of those K contrasts, and
then combine the two independent data sets to delineate a 3-D HGU framework for a contaminated
sedimentary rock site. The site selected includes a dense non-aqueous phase liquid (DNAPL) source zone
in fractured sandstone and associated dissolved phase plume extending 3 km downgradient. Twelve
boreholes were drilled to between 53 and 152 m bgs along two, 4 km long orthogonal cross-sections
spanning the dissolved phase plume. The continuous cores and open boreholes were comprehensively
characterized using a variety of geologic, geophysical, and hydraulic techniques. Multilevel systems with
numerous, minimally blended monitoring intervals (i.e., high resolution) were designed using these data
sets and installed in the boreholes. Hydraulic head profiles were collected at each location several times
per year over multi-year periods and used to calculate depth discrete vertical gradients and collect
groundwater samples for contaminant analysis.
The position/thickness of distinct vertical gradients occurred consistently in each profile over
multi-year periods indicating intervals of rock with contrasting vertical hydraulic conductivity (K v). The
spatial distribution of these Kv contrasts was not predicted by the lithostratigraphy. Re-examination of
the detailed geologic and geophysical data within a regional sequence stratigraphic framework showed
the Kv contrasts were strongly associated with maximum flooding intervals and a sequence bounding
unconformity. The two independent data sets were combined to delineate 11 HGUs with measured
hydraulic contrasts and 3-D geometries informed by a sequence stratigraphic framework. In addition,
the DNAPL and dissolved phase plume contaminant distributions reflected the boundaries/thickness of
these HGUs providing independent support for the conceptual model. These HGUs now guide the design
of minimally blended/biased monitoring wells and serve as the framework for numerical models which
are needed to evaluate dynamic flow system and contaminant transport processes. More broadly, the
hydraulically calibrated stratigraphy approach is now being used to delineate important fractured rock
aquitards at regional scales to inform groundwater management practices.
Biography
Jessica Meyer is currently an Assistant Professor in the Earth and Environmental Sciences
Department at the University of Iowa. She earned a B.S. in Environmental Geology from the University
of Montana and a M.Sc. (University of Waterloo) and Ph.D. (University of Guelph) in hydrogeology. Dr.
Meyer’s research focuses on field-based characterization of groundwater flow systems in heterogeneous
geologic settings with emphasis on understanding the relationship between the hydraulic and geologic
structure of the subsurface. Currently, Dr. Meyer is applying this approach to advance quantitative
characterization of sedimentary rock flow systems in three ways 1) using hydraulic head profiles as a
fundamental diagnostic tool for flow system characterization, 2) defining the relationship between
hydraulic conductivity contrasts and stratigraphy, and 3) advancing our understanding of bedrock
aquitards.
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Rick Devlin
Department of Geology, University of Kansas
Past and Future Directions for the Family of Point Velocity Probe
(PVP) Instruments

Abstract
Point Velocity Probes (PVPs) have been in development since 1999 and first appeared in the
literature in 2007. They were invented in response to a perceived inability to characterize flow in
an underperforming granular iron barrier by either tracer tests or in-well velocity measurement
tools available at the time. The original probe was designed to function in noncohesive porous media,
that would collapse around the instrument, and operated with a measurement scale on the order of
centimeters. It is capable of quantifying groundwater velocity, both horizontally and vertically,
based on the analysis of a mini tracer test on the probe surface. The instrument has twice been
used to characterize flow changes in response to the biostimulation of aquifers, and to quantify
mass discharge of a chlorinated solvent plume passing beneath a stream bank. Recently, the probe
was used to generate a geostatistical description of the CFB Borden aquifer, for comparison with
previous work based on hydraulic conductivity measurements by permeametry. The successes of
these endeavours have led to the development of specialized versions of the PVP, optimized for
common hydrogeological settings other than non-cohesive granular aquifers. All of these offshoots
operate on the basis of mini-tracer tests, and utilize the identical ex situ hardware and software
used with the original probe. The In-Well PVP (IWPVP) was designed in response to the need for a
probe that would function in cohesive aquifer materials, and screened boreholes. In comparison
tests against the original PVP at CFB Borden, and at the TOTAL facilities in Pau, France, the probe
has performed well. Currently, this design is itself being optimized for measuring flow in fractured
rock aquifers. Initial field testing at the Edwards AFB demonstrated that the probe could detect
horizontal zones with contrasting flow rates. Future modifications will include features to measure
vertical flow in a borehole. The Stream Bed PVP (SBPVP) is a one-dimensional version of the PVP,
designed for installation in the top 10 cm of a stream bed to detect and quantify infiltrating or
discharging flow across the groundwater-surface water interface (GWSWI). This device was used
to quantify mass discharge of a chlorinated solvent plume discharging into a sandy-bottomed stream,
and infiltration rates of metal-contaminated water into a vertical flow bioreactor pond bed to
evaluate mass loadings and treatment rates. The SBPVP is currently being modified to permit the
measurement of horizontal hyporheic flow in addition to vertical flow. The PVP tool has grown into
a family of instruments that is a versatile addition to the high-resolution toolkit for subsurface
characterisation. The addition of telemetric and online capabilities, currently underway, will extend
the PVP as a tool for monitoring groundwater dynamics.
Biography
J.F. Devlin worked as a consultant in Ottawa, Canada before undertaking a Ph.D. at the
University of Waterloo. Following that degree, he worked as a Research Assistant Professor at
Waterloo, and in 2001 joined the faculty at the University of Kansas where he currently serves as a
professor in the Geology Department. His research interests include methods and processes related
to in situ groundwater remediation, including bioremediation, and reactive barriers. His recent
projects have included investigations into granular iron reaction kinetic changes as the iron particles
weather, and characterization of aquifers by direct groundwater velocity measurements. The latter
work has led to the invention and development of the Point Velocity Probe, or PVP, tools.
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Schedule
May 28th, 2019
5:30 PM –
7:00 PM
6:00 PM –
9:00 PM

Registration – Crush Space, Federation Hall
Welcome reception – Columbia A & B

May 29th, 2019
7:30 AM –
8:30 AM
8:30 AM –
9:00 AM

Registration – Crush Space, Federation Hall
Welcome Address: David Rudolph (University of Waterloo), Jim Butler (Kansas
Geological Survey), & Peter Dietrich (UFZ – Helmholtz Centre for Environmental
Research)

9:00 AM –
9:45 AM

Keynote Speaker: Jay Famiglietti, University of Saskatchewan
The Global Groundwater Crisis as Revealed from Space: Implications for Human Security

9:45 AM –
10:15 AM

Coffee break, exhibitor & poster viewings
Session 1: Multiscale monitoring in fracture
rock environments I
Chair: Beth Parker

Session 2: Geophysical Methods I
Chair: Lee Slater

10:15 AM –
10:35 AM

Recent advances in Flexible Liner methods (Carl
Keller; Ian Sharp)

Modeling root processes along a successional
forest transect using a coupled
hydrogeophysical inversion approach
(Alexandria S. Kuhl; Anthony D. Kendall; Remke
L. Van Dam; David W. Hyndman)

10:35 AM –
10:55 AM

High resolution time-elevation-head profiles
from temporary deployed sensors in boreholes
for assessing variable flow conditions in
fractured rock aquifers (Peeter Pehme; Beth
Parker and Jessica Meyer)

Is an inversion always the most efficient
solution? (Stefan Klingler; Carsten Leven; Peter
Dietrich)

10:55 AM –
11:15 AM

A geological approach for locating petroleum
facilities appropriately to protect subsurface
resources (Elfatih A. Farah; Fathelrahman A.
Bireir)

Estimation of the minimum level of the residual
saturation of LNAPL in unsaturated soil by GPR
(Aseel Dawrea; Richard G. Zytner; John Donald)

11:25 AM –
11:55 AM

Invited Speaker: Jessica Meyer, University of Iowa
Hydraulically Calibrated Stratigraphy: A Framework for Improved Monitoring, Modeling, and
Management of Fractured Rock Aquifers

11:55 AM –
12:50 PM
12:50 PM –
1:20 PM

Lunch break, exhibitor & poster viewings

1:30 PM –
1:50 PM

Invited Speaker: Lee Slater, Rutgers University
Assessing Geophysical Techniques for Geolocating and Characterizing Anoxic Groundwater
Discharges Along the River Corridor
Session 3: Advances in groundwater –
surface water interaction I
Chair: Walter Illman

Session 4: Emerging sensor technologies
for subsurface characterization I
Chair: David Hyndman

Site characterization, monitoring, and numerical
modelling to determine public supply well
vulnerability to depression focused recharge and
a losing stream reach during large-magnitude
hydrological events (Andrew J. Wiebe; David L.
Rudolph)

Introducing a new concept for the reliable and
efficient in-situ capturing and visualization of
tracer distribution and spread in highly
heterogeneous sedimentary deposits (Thomas
Vienken; Peter Huggenberger; Emanuel Huber;
Manuel Kreck; Marco Pohle; Peter Dietrich and
Ulrike Werban)
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1:50 PM –
2:10 PM

An approach to estimate groundwater-surface
water interaction (Moulshree Tripathi; Marc
Walther; P.K Yadav; R. Liedl; B. R. Chahar and
P. Dietrich)

Determination of vertical hydraulic gradient in
clay till using a MiHPT advanced direct-push
technology (Louise Rosenberg; Mette M.
Broholm; Nina Tuxen; Ida Henriette KerrnJespersen; Gro Lilbæk; Poul L. Bjerg)

2:10 PM –
2:30 PM

Flood management and modeling method to
assess flood-hazard areas in small ungauged
basins. A case study of Tangier’s basins,
Northwestern Morocco (Iliasse Khaddor; Adil
Hafidi Alaoui)

Rapid DNAPL source zone characterization with
Dye-Enhanced Laser Induced Fluorescence
(Robert J. Stuetzle; Rick R. Wenzel; Nicklaus
Welty; Mark Klemmer; Randy St. Germain)

2:30 PM –
3:00 PM

Coffee break, exhibitor & poster viewings
Session 5: Big Data Synthesis and Real
Time Monitoring I
Chair: Colby Steelman

Session 6: Emerging sensor technologies –
Groundwater Flow Measurement Methods I
Chair: Jim Butler

3:00 PM –
3:20 PM

Using High Resolution Site Characterization for
Real Time Data Acquisition and Decision Making
(O’Neill, Patrick)

Comparison of groundwater velocity profiles by
different methods with other profiles of
hydrogeologic and hydrogeophysical properties
(Chin Man W. Mok; John F. Devlin; Trevor C.
Osorno; Bryan R. Heyer; Amado Guzman;
Stephen R. Richardson; Barbara A. Carrera;
Justin A. Long; Michael S. Schofield)

3:20 PM –
3:40 PM

Real-Time data collection and visualization
technologies for emergency spill response
projects (Murray, Dan)

Development of a downhole trichloroethene
diffusion test for fractured sedimentary rock
matrix (Richelle M. Allen-King; Matthew Buzzeo;
Rory Dishman; and Rebecca Kiekhaefer)

3:40 PM –
4:00 PM

Synchrotron X-ray Microtomography at Sirius;
the Brazilian Light Source – in situ; timeresolved and multiscale experiments for
subsurface characterization (Nathaly Lopes
Archilha; Paola Rodrigues Rangel Rosa; Gabriel
Schubert Ruiz Costa)

Well Flow Dynamics During Groundwater
Sampling: Comparison of Purge and Passive
Sampling Approaches (Sanford L. Britt. PG,
CHG)

4:00 PM –
6:30 PM

Poster presentations & reception

May 30th, 2019
8:30 AM –
9:15 AM
9:15 AM –
9:30 AM
9:30 AM –
10:00 AM

Exhibitor Introductions
Coffee break, exhibitor & poster viewings
Invited Speaker: Bruno Basso, Michigan State University
Big-Data Analytics to Enhance Sustainability of Agricultural Systems
Session 7: Advances in isotope tracers for
subsurface characterization and
fingerprinting I
Chair: David Rudolph

Session 8: Emerging sensor technologies
for subsurface characterization II
Chair: Peeter Pehme

10:10 AM –
10:30 AM

Groundwater-derived 90Sr in tree shallow
nestlings (David R. Lee; Marilyne Stuart; R.W.
Doug Killey)

The benefit of using a novel CPT-based seismic
tomographic system for geotechnical subsurface
characterization (Uta Koedel; Lutz Karl; Peter
Dietrich; Thomas Fechner)

10:30 AM –
10:50 AM

Evaluating long-term stability of sites for deep
storage using the δ44Ca isotope signature of
calcite, fluorite, and groundwater from the
Stripa Mine, Sweden (W.R.M. Makahnouk; S.K.
Frape; and A.R. Blyth)

Optical Image Profiler (OIP) technical advances
and field experience (Thomas M. Christy; Wes
McCall; Anders Christensen; Daniel A. Pipp; and
Ben Jaster)
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10:50 AM –
11:10 AM

Subsurface leakage along abandoned oil and
gas wells (Kang, Mary)

11:10 AM –
11:25 AM

Low altitude aerial thermal infrared surveys to
detect groundwater discharges and thawing
permafrost (Brewster Conant Jr.)

Coffee break, exhibitor & poster viewings
Session 9: Multiscale monitoring in fracture
rock environments II
Chair: Jessica Meyer

Session 10: Geophysical Methods II
Chair: Peter Dietrich

11:25 AM –
11:45 AM

CMT multilevel systems installed using inflatable
rubber packers for small-diameter bedrock
boreholes suitable for limited access field sites
(Jeremy D. Fernandes; Robert Ingleton; John A.
Cherry; Beth L. Parker)

Understanding and managing source water in
sedimentary rock aquifers using airborne
electromagnetic surveys (Colby M. Steelman;
Adam Smiarowski; Oliver Conway-White;
Hernan Ugalde; Emmanuelle Arnaud; Anthony
L. Endres; Beth L. Parker)

11:45 AM –
12:05 PM

Use of digital outcrop photogrammetry to inform
fracture network characteristics for discrete
fracture network modelling of a sandstone
aquifer (Christopher Morgan; Jessica Meyer;
Beth Parker)

Advancing magnetic resonance geophysical
methods to characterize groundwater systems
(Elliot Grunewald; David Walsh)

12:05 PM –
12:25 PM

How shall we be characterizing; monitoring and
modeling groundwater flow and transport
through fractured rocks? (Walter A. Illman)

High resolution characterization of time-lapse
tracer experiments using crosshole GPR fullwaveform inversion: A synthetic study (P.
Haruzi; A. Klotzsche; Z. Zhou; J. Vanderborght;
H. Vereecken; J. van der Kruk)

12:25 PM –
1:20 PM
1:20 PM –
1:50 PM
1:50 PM –
2:10 PM
2:10 PM –
5:00 PM
5:00 PM –
6:00 PM
6:00 PM –
6:30 PM
6:30 PM –
9:00 PM

Lunch break, exhibitor & poster viewings
Exhibitor Introductions
Walk/bus to Columbia Field for Field Demonstration
Field demonstrations
Break
Banquet reception, Exhibitor & poster viewings
Conference Banquet
Keynote Speaker: John Cherry, G360 Institute for Groundwater Research
Groundwater Contamination: Past, Present, and Examples of Confusion and Ignorance

May 31st, 2019
8:30 AM –
9:15 AM

Keynote Speaker: Rosemary Knight, Stanford University
Advancing the Use of the Airborne Electromagnetic Method for Mapping Groundwater Systems

9:15 AM –
9:30 AM

Coffee break, exhibitor & poster viewings
Session 11: Multiscale monitoring in
fracture rock environments III
Chair: Jim Butler

Session 12: Big data synthesis and realtime monitoring II
Chair: David Hyndman

9:30 AM –
9:50 AM

Water level responses to natural signals at
multiple temporal scales (Jonathan Kennel; Beth
Parker)

Visual analytics and information management
for comprehensive geothermal reservoir
characterization (A. Linsel; K. Bär; J. Hornung
and M. Hinderer)

9:50 AM –
10:10 AM

Establishing a baseline groundwater monitoring
network in the Transboundary Liard Basin
(Nathan H. Glas; Amanda A. Pierce; Colby M.
Steelman; Beth L. Parker)

Applying innovative digital technologies to
communicate complex subsurface features
(Jody Vaillancourt; Kristen Todtz)
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10:10 AM –
10:30 AM

10:30 –
10:45 AM

The development of multi-test, straddle packer
testing equipment and procedures to improve
high-resolution transmissivity measurements
(Pat Quinn; Beth Parker; John Cherry)

Tomographic characterization of hydraulic
parameters using groundwater
extraction/injection operational and monitoring
data (Barbara A. Carrera; Chin Man W. Mok;
and Iason Papaioannou)

Coffee break, exhibitor & poster viewings
Session 13: Advances in groundwater –
surface water interaction II
Chair: Brewster Conant Jr.

Session 14: Emerging sensor technologies
– Groundwater Flow Measurement Methods
II
Chair: Rick Devlin

10:45 AM –
11:05 AM

‘Urban Karst’ – Investigation and monitoring of
an urban till aquitard groundwater system (Nick
Schmidt; Martin Shepley)

Recent advances using fibre optic Active
Distributed Temperature Sensing (A-DTS) to
measure natural gradient flow in fractured
bedrock aquifers (Jonathan D. Munn; Carlos H.
Maldaner; Thomas I. Coleman and Beth L.
Parker)

11:05 AM –
11:25 AM

Application of hydraulic tomography for
subsurface heterogeneity characterization using
long-term water-supply pumping/injection
records: Numerical experiments and a field
application (Ning Luo; Walter A. Illman;
Yuanyuan Zha; Xin Tong; and Steven J. Berg)

High-resolution characterization and
geostatistical analysis of aquifer structure using
direct groundwater velocity measurements
(Osorno; T.C.; Devlin; J.F.; Bohling; G.C.)

11:25 AM –
11:45 PM

Climate change effects on coastal groundwater
in Yemen during 1981 to 2016 (Afrah Saad AlMahfadi)

Use of steady-state hydraulic tomography to
inform the design of a chaotic advection system
(Michelle S. Cho; Neil R. Thomson; Zhanfeng
Zhao; Walter A. Illman)

11:45 AM –
12:40 PM
12:40 PM –
1:10 PM

Lunch break, exhibitor & poster viewings
Invited Speaker: Rick Devlin, University of Kansas
Past and Future Directions for the Family of Point Velocity Probe (PVP) Instruments
Session 15: Methods for Assessing
Contaminated Sites I
Chair: Murray Einarson

Session 16: Geophysical Methods III
Chair: Peter Dietrich

1:20 PM –
1:40 PM

Field methods for developing a general
conceptual model for organic contaminant
plume transport & attenuation in fractured rock
(Beth L. Parker)

Exploring the subsurface: Monitoring belowground colloid fate and transport using spectral
induced polarization (SIP) (Adrian Mellage;
Christina Smeaton; Andrew Holmes; Alex
Furman; Frank Gu; Fereidoun Rezanezhad and
Philippe Van Cappellen)

1:40 PM –
2:00 PM

Assessment of sources and transformation of
nitrate in Sabkha environment by using multitracer approach (Sabkha Matti; Saudi Arabia)
(Waleed Saeed; Orfan Shouakar-Stash; Andrè
Unger; and Warren W. Wood)

Revealing the hydrostratigraphic architecture of
a buried bedrock valley through a comparison of
helicopter-borne FDEM and multiple surface
geophysical techniques (Oliver Conway-White;
Colby M. Steelman; Hernan Ugalde; Adam
Smiarowski; Emmanuelle Arnaud; and Beth L.
Parker)

2:00 PM –
2:20 PM

Using virtual data sets to evaluate approaches
for conceptual site model development and
remediation design at DNAPL-impacted sites
(Michael Kavanaugh; David Reynolds; Silvia
Mancini; Bernard Kueper; Kevin G. Mumford;
Sean Bryck)

Mapping permafrost continuity in the Central
Mackenzie Valley using electrical geophysical
methods (Maxime Salman; David L. Rudolph;
Colby M. Steelman)

2:20 PM –
2:45 PM

Closing remarks and farewell:
David Rudolph (University of Waterloo), David Hyndman (Michigan State University),
Peter Dietrich (UFZ – Helmholtz Centre for Environmental Research)
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Poster Presentations
No.
1

Authors
Steven G. Shikaze; Daron G. Abbey; Dan
Puddephatt; Gaelen Merritt; Jessi Meyer; Paul J
Martin; Beth Parker

Title
Integration of high-resolution hydraulic head data with
equivalent porous media numerical modeling

2

H. Townsend; F. Rezanezhad; P. Van Cappellen
and M. Macrae

Understanding the influence of ice barrier on the
mobility of carbon; nitrogen and phosphorus in
agricultural soils

3

Brittney K. Glass; David L. Rudolph; Claude R.
Duguay

Identifying groundwater discharge zones in Northern
Canada using remotely sensed optical and thermal
imagery

4

Thomas Vienken; Manuel Kreck and Peter Dietrich

Assessing the impact of intensive shallow geothermal
energy use on groundwater temperatures in a
residential neighborhood

5

James Hommersen; Beth L. Parker; Jacqueline
Harman; Peeter Pehme; Jon Clark; Alicja Jazwiec;
Daniel Banks

Assessing the hydrological properties influencing
nitrate distribution in a shallow unconfined fractured
bedrock aquifer

6

Jacqueline Peters; Patricija Marjan; Mark Servos;
David Rudolph; John Giesy

Comparing the transport of Environmental DNA and
Free DNA in a fluvial system

7

Konrad Krogstad; Grant Jensen; Laura Hug;
Fereidoun Rezanezhad

Investigating the effects of freeze-thaw conditions on
nutrient cycling and fall fertilizer efficacy

8

Johannes Völlmer; Christoph Zielhofer; Johannes
Schmidt; Peter Dietrich; Ulrike Werban; Sven
Linzen; Lukas Werther; Stefanie Berg

Minimal-invasive exploration of the subsurface – direct
push sensing in alluvial settings

9

Kiana Zolfaghari; Marie Hoekstra; Claude R.
Duguay; David Rudolph; Ian D'Souza

Concept design of a Canadian Water Microsatellite
Mission

10

Taher H. Ameen; Bakhtiar Q. Aziz

Geophysical investigations using 2D electrical
resistivity imaging for the study of soil and
groundwater contamination near Bazian Oil Refinery;
West of Sulaymaniyah City; Iraqi Kurdistan Region

11

Andrew Wicke; David L. Rudolph and Brewster
Conant Jr.

Characterization of groundwater flow dynamics in
discontinuous permafrost

12

Sam Jacobson; Beth Parker; Emmanuelle Arnaud;
John Cherry; Carlos Maldaner; Steven Chapman;
Mike Annable; Kirk Hatfield; Robert E. Bretnall

Combining high resolution, depth discrete hydraulic
and 1,4-Dioxane assessment to estimate mass
discharge in a karst aquifer

13

Iwona Widurska; Steven Frey; David Rudolph

Assessing GHG movement in agricultural soils using air
permeability measurements and conventional
hydraulic soil characterization techniques

14

Tatjana Milojevic; Alison Mao; Auristela Bantegui;
Sean Jordan; Claudia Wagner-Riddle; Fereidoun
Rezanezhad; Philippe Van Cappellen

Closing the seasonal data gap: Emerging application of
optodes for characterizing frozen and thawing soils

15

Jiangyue Ju; David Rudolph

Innovative method to monitor groundwater and
surface water interactions

16

Serghei A. Bocaniov; Igor Markelov; Homa
Kheyrollah Pour; Alice Dove; Sean M. Backus; and
Philippe Van Cappellen

On the importance of groundwater in the water
balance of one of the world’s largest lakes (Lake Erie,
USA-Canada)

17

Carlos H. Maldaner; Jonathan D. Munn; Bradley A.
Green; Samuel L. Warner; Steven W. Chapman;
Beth L. Parker; Andrew Ashton; Linda Daubert

Groundwater flow quantification in poorly cemented
sandstone using active distributed temperature
sensing
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List of Participants
Last Name
Abbey
Abdalla Farah
Allen-King
Al-Mahfadi
Ameen
Austrins
Basso
Blyth
Bocaniov
Braun
Britt
Brown
Bryck
Butler
Carrera
Chan
Cherry
Cho
Christy
Conant Jr
Conway-White
Cousins
Dawrea
Devlin
Dietrich
Famiglietti
Farah
Fernandes
Fiorenza
Gautrey
Glas
Glass
Grunewald
Healey
Heemskerk
Hommersen
Huang
Hyndman
Illman
Jacobson
Jensen
Ju
Kang
Kavanaugh
Keller
Kennel
Khaddor
Kinney
Klingler
Klotzsche
Knight

First Name
Daron
Elfatih
Richelle
Afrah
Taher
Carey
Bruno
Alec
Serghei
Steve
Sanford
Bill
Sean
Jim
Barbara
Kam
John
Michelle
Thomas
Brewster
Oliver
Scott
Aseel
J. F. (Rick)
Peter
Jay
Elfatih
Jeremy
Stephanie
Simon
Nathan
Brittney
Elliot
Allison
Richard
James
Xiang
David
Walter
Sam
Grant
Jiangyue
Mary
Michael
Carl
Jonathan
Iliasse
Shawn
Stefan
Anja
Rosemary

Affiliation
Matrix Solutions Inc.
Khafji Joint Operations (KJO)
University at Buffalo
University of Mohammed V.
University of Waterloo
Golder Associates
Michigan State University
Nuclear Waste Management Organization
University of Waterloo
Westbay Instruments
QED Environmental Systems, Inc
SkyTEM Canada Inc
Geosyntec Consultants
Kansas Geological Survey
GSI Environmental
Matrix Solutions Inc.
G360, University of Guelph
University of Waterloo/Geosyntec Consultants
Geoprobe Systems
University of Waterloo
G360, University of Guelph
City of Guelph
University of Guelph
University of Kansas
Helmholtz Centre for Environmental Research - UFZ
University of Saskatchewan
Greater Nile Petroleum Operating Co
Geosyntec
BP
Wood
G360, University of Guelph
University of Waterloo
Vista Clara Inc.
University of Waterloo
University of Waterloo, Environmental Isotope Lab
G360, University of Guelph
University of Waterloo
Michigan State University
University of Waterloo
G360, University of Guelph
University of Waterloo
University of Waterloo
McGill University
Geosyntec Consultants
FLUTe
University of Guelph
American School of Tangier
Ontario MECP
University Tübingen
Agrosphere, Forschungszentrum Jülich
Stanford University
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Country
Canada
Saudi Arabia
USA
Morocco
Canada
Canada
USA
Canada
Canada
Canada
USA
Canada
Canada
USA
USA
Canada
Canada
Canada
USA
Canada
Canada
Canada
Canada
USA
Germany
Canada
Sudan
Canada
USA
Canada
Canada
Canada
USA
Canada
Canada
Canada
Canada
USA
Canada
Canada
Canada
Canada
Canada
USA
USA
Canada
Morocco
Canada
Germany
Germany
USA

Last Name
Koedel
Krogstad
Kuhl
Lane
Lau
Lee
Linsel
Lopes Archilha
Luo
Makahnouk
Maldaner
McAlary
Mellage
Meunier
Meyer
Milojevic
Mok
Morgan
Munn
Murray
Nielsen
O’Neill
O'Hara

First Name
Uta
Konrad
Alexandria
Tricia
Sharon
David
Adrian
Nathaly
Ning
Michael
Carlos
Mason
Adrian
Claude
Jessica
Tatjana
Chin Man
Christopher
Jonathan
Dan
Valerie
Patrick
Suzanne

Affiliation
Helmholtz Centre for Environmental Research - UFZ
University of Waterloo
Michigan State University
Solinst Canada Ltd.
Geosyntec Consultants
Independent
Technische Universität Darmstadt
Brazilian Center for Research in Energy and Materials
University of Waterloo
University of Waterloo
G360, University of Guelph
University of Waterloo
University of Tübingen
Terraplus Inc
University of Iowa
University of Waterloo
GSI Environmental inc.
G360, University of Guelph
G360, University of Guelph
GHD
QED Environmental Systems, Inc.
Vertex Environmental Inc.
Geosyntec Consultants

Country
Germany
Canada
USA
Canada
Canada
Canada
Germany
Brazil
Canada
Canada
Canada
Canada
Germany
Canada
USA
Canada
USA
Canada
Canada
Canada
USA
Canada
Canada

Osorno
Parker
Paul
Pehme
Peters
Quinn
Rosenberg
Saeed
Salek
Salman
Schmidt
Shikaze
Slater
Soutter
Steelman
Stuetzle
Townsend
Tripathi
Vaillancourt
Van Cappellen
Vandenhoff
Veale
Vienken
Völlmer
Wicke
Widurska
Wiebe
Yu
Zolfaghari
Zytner

Trevor
Beth
Susan
Peeter
Jaki
Pat
Louise
Waleed
Mansour
Max
Nick
Steve
Lee
Douglas
Colby
Robert
H.
Moulshree
Jody
Philippe
Aaron
Lesley
Thomas
Johannes
Andrew
Iwona
Andrew
David K
Kiana
Richard

University of Kansas
G360, University of Guelph
Waterloo Hydrogeologic
G360 / WGI
University of Waterloo
G360, University of Guelph
Technical University of Denmark, Environment
University of Waterloo
Mansour Salek
University of Waterloo
Wood
Matrix Solutions Inc.
Rutgers University Newark
GHD
University of Guelph
The Dow Chemical Company
University of Waterloo
Helmholtz-Zentrum für Umweltforschung GmbH - UFZ
GHD
University of Waterloo
University of Waterloo
Stantec Consulting Ltd.
UFZ - Helmholtz Centre for Environmental Research
Leipzig University
University of Waterloo
University of Waterloo
University of Waterloo
Geosyntec
University of Waterloo
University of Guelph

USA
Canada
Canada
Canada
Canada
Canada
Denmark
Canada
Canada
Canada
Canada
Canada
USA
USA
Canada
USA
Canada
Germany
Canada
Canada
Canada
Canada
Germany
Germany
Canada
Canada
Canada
Canada
Canada
Canada

Participant list as of May 13th, 2019.
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Exhibitors
Booth
No.
1

Exhibitor

Contact

University of Waterloo Environmental
Isotope Lab

Richard Heemskerk, rkhmskrk@uwaterloo.ca

2

To Be Announced

To Be Announced

3

Westbay Instruments

Stephen Braun, sbraun@westbay.com

4

Waterloo Hydrogeologic

Susan Paul, sales@waterloohydrogeologic.com

5

Geoprobe Systems

Thomas Christy, christyt@geoprobe.com

6

Vista Clara Inc.

Elliot Grunewald, elliot@vista-clara.com

7

Solinst Canada Ltd.

Tricia Lane, tricia.lane@solinst.com

8

QED Environmental Systems

Carl Ellison, CEllison@qedenv.com

9

SkyTEM Canada Inc.

Bill Brown, bb@skytem.com

10

TerraPlus Inc.

Daniela Skocir, sales@terraplus.ca

11

To Be Announced

To Be Announced

Field
exhibitor

G360 Institute for Groundwater
Research

Katelyn Wanka, katelyn.wanka@g360group.org

Field
exhibitor
Field
exhibitor
Field
exhibitor

Cryosphere Research Lab

Marie Hoekstra, mhoekstra@uwaterloo.ca

Solinst Canada Ltd.

Tricia Lane, tricia.lane@solinst.com

Hydraulic Tomography Research Group

Walter Illman, willman@uwaterloo.ca

Field exhibitors will hold demonstrations from 2:10-5:00 PM on May 30th.
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27

28

29

30

31
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Organizer Information
University of Waterloo
The University of Waterloo
(UW) was founded in 1957 with an
initial focus on engineering and
technology. Over subsequent decades,
UW strengthened its engineering
programs and expanded in areas of
Science,
Mathematics,
Computer
Sciences, Optometry, and Arts. The
world-renowned co-op educational
program provides undergraduate students with the opportunity to combine university academic
studies with work term experiences nationally and internationally. UW is a hub for innovation
and is home to transformational research and inspired learning. The university continues to
build a network of global partnerships that bridges with industry, institutions, and communities.
The University of Waterloo has 40,000 full and part-time students cumulatively between
undergraduate and graduate programs and is currently rated #1 for computer science and #2
for engineering in Canada. For the last 27 years, the national news magazine, Maclean’s, has
named the University of Waterloo as Canada’s most innovative university.
The Department of Earth and Environmental Sciences is housed within the Faculty
of Science and is one of the largest and most diverse environmental geoscience departments
in Canada. In the early 1970s, the Department established a major academic group focused
on the study of hydrogeology. This group grew and expanded over the decades to be one of
the leading centers for groundwater research in the world. The Department’s current
groundwater group has expertise in numerical modeling, physical and contaminant
hydrogeology, geochemistry, isotope hydrology, field hydrogeology and ecohydrology.

Kansas Geological Survey, University of Kansas
The Kansas Geological Survey is
a research and service division of The
University of Kansas. Created in 1889,
the Survey studies the geology of Kansas,
develops new techniques for exploring
and analyzing geologic data, and
produces maps, reports, and scientific
papers. The Survey currently employs
more than 80 researchers and technicians
engaged in a variety of geosciencesrelated activities. The Geohydrology
Section of the Survey conducts both
fundamental and applied research on
hydrologic and hydrogeochemical systems ranging in scale from site-specific to the river basin
and regional aquifer level. Present areas of research include: physical, stratigraphic, and
geochemical characterization of sedimentary aquifer systems; surface-water/ground-water
interactions; ecohydrology of riparian corridors; spatial data analysis/geostatistics; assessment
of recharge and sustainable yields in complex hydrologic systems; simulation of aquifer
dynamics; technology for subsurface characterization; and contaminant transport and source
identification.
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Helmholtz Centre for Environmental Research – UFZ
The
Helmholtz
Centre
for
Environmental Research - UFZ was
established in 1991 as the first and only
centre in the Helmholtz Association of
National Research Centres (Helmholtz
Association) to be exclusively devoted to
environmental research in a great variety
of fields. It currently employs around
1000 people studying the complex
interrelationships between humans and
the environment and develops tools and
strategic concepts for policymakers, the
economy, and society. They aim to
contribute to creating a balance between economic and societal development and long-term
protection of our natural resources. The UFZ has a strong focus on interdisciplinary research
involving ecologists, social and legal scientists, and economists.
The Department Monitoring and Exploration Technologies (MET) brings together
expertise from several different areas, such as hydrogeology, direct-push technology,
geophysics, on-site analysis, sensor development, and the analysis and optimization of
multivariate data. The department MET develops and tests application-oriented methods,
technologies and strategies for the observation and investigation of the natural and
anthropogenic environment as well as the processes of interaction between soil, water, and air.
Therefore, a wide variety of methods from geophysics, such as hydrogeology, chemical
analytics, remote sensing, sensor technology and data analysis, are combined allowing an
efficient and target-oriented investigation and evaluation of environmentally relevant issues
and sites.

Michigan State University
Michigan State University has
been advancing the common good with
uncommon will for more than 160 years,
pushing the boundaries of discovery and
forging enduring partnerships to solve the
most pressing global challenges. With
innovative academic programs, research
and outreach, Michigan State University is
recognized internationally as a top research
university and a leader in international
engagement.
Michigan State University's Earth and Environmental Sciences is a vibrant,
growing department on the leading edge of change in geoscience. We share a common interest
in solving problems of the natural world and believe that requires an interdisciplinary approach.
Our research areas include: the environment - examining the chemical, physical, and biological
impacts of environmental disturbances, geochemistry and geophysics - addressing fundamental
questions regarding the evolution of the Earth and the formation of geologic structures we
observe today, and education and cognition - examining how people perceive and understand
the Earth and its evolutionary history.
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Water Institute
Ranked among the top 10 water research institutions in the
world, the Water Institute is a leader in water research and
education. With more than 150 faculty members and 300 graduate
students from all six University of Waterloo faculties, the Water
Institute is committed to facilitating interdisciplinary collaboration,
inspiring innovation, and building international partnerships in water
research by providing a forum for interdisciplinary research and
education.

G360 Institute for Groundwater Research
The
G360
Institute
for
Groundwater Research is a focal
point for groundwater research
collaborations between academics,
governments, and industries around
the world. Founded at the University
of Guelph in 2007 by Dr. Beth Parker,
the G360 group strives to enable
evidence-based
groundwater
resource stewardship by providing a
world-class research institute of
excellence to advance knowledge,
professional practice, and policy.
Comprised of 15 principal investigators and employing nearly 50 others, the G360 group
conducts research at sites in Canada, the USA, and worldwide. The Institute focuses on 3 main
research areas: Aged industrial contaminated sites; Groundwater resource characterization and
monitoring for potable water supply and ecosystem protection; and Potential impacts to surface
water and groundwater from oil and gas development. Close to home, the G360 group manages
a network of high-resolution multilevel systems for groundwater monitoring and flow system
research on the University of Guelph campus and throughout the region of Guelph to promote
the region as a model research community.
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Social Program
Welcome Reception, May 28th, 6:00 PM – 9:00 PM
•
•
•
•

Pick up your registration package
Hors d’oeuvres, appetizers, and drinks to be served
Exhibitor and poster viewings in Main Hall
Networking and socializing with other attendees

Poster Reception, May 29th, 4:00 PM – 6:30 PM
•
•
•

Poster presentations – presenters will be available at their posters to answer questions
Appetizers and a selection of local craft beers will be available
Raffle prizes including beautiful rock and mineral samples to be awarded at the end of
the night

Conference Banquet, May 30th, 6:30 PM – 9:00 PM
•
•
•
•

Formal banquet located in the Main Hall
Keynote Speaker presentation: John Cherry, Groundwater Contamination: Past, Present,
and Examples of Confusion and Ignorance
Desserts and networking
Exhibitor and poster viewings
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City of Waterloo and Area Attractions
Waterloo Region is a mid-sized community located in the heart of southwestern Ontario's
greenbelt. With a population of over half a million, it is one of the fastest growing areas in
Ontario. The Waterloo Region is made up of three vibrant cities (Cambridge, Kitchener, and
Waterloo) and four pastoral townships (North Dumfries, Wellesley, Wilmot and Woolwich).
The University of Waterloo is located in the City of
Waterloo, which has geographically merged with neighboring
Kitchener into a single metropolitan area called KitchenerWaterloo (KW). Kitchener-Waterloo's economy is historically tied
to manufacturing. Today, however, it is Canada's high-tech
centre, and the headquarters of Google Canada, Blackberry, and
OpenText, among others. It is also home to research institutes
like
Aquanty,
the Perimeter
Institute
of
Theoretical
Physics, Centre for International Governance
Innovation, and the Mike and Ophelia
Lazaridis Quantum Nano Centre. Waterloo is
also home to two of the highest-ranked
universities in the country, the University of
Waterloo and Wilfrid Laurier University,
which attract some of the best and brightest
talent from around the world.
While KW is the centre of Canada's high-tech industry, the surrounding
countryside is pastoral and reflects the region's agricultural and
industrial origins. It features beautiful farms, rolling hills, communities
of old-order Mennonites, and remnants of the mid-19th century milling
and textile industries in towns such as St. Jacobs, Elora, and Fergus.
Things to do and places to visit during your stay in KW:
• African Lion Safari
• Cambridge Butterfly Conservatory
• Cambridge to Paris Rail Trail
• Canoe the Grand
• Centre in the Square - performing arts theatre
• Craft Breweries (Innocente Brewing Company, Abe Erb Brew
CO., Grand River Brewing, Block Three Brewing Co.,
Waterloo Brewing Co., Descendants, Four Fathers Brewing
Co., Red Circle Brewing Co., and more)
• Doon Heritage Village
• Historic Victoria Park
• Kitchener-Waterloo Art Gallery
• Mennonite Farm Tours
• St. Jacobs Farmers’ Market - the largest year-round market
in Canada
• Waterloo Region Museum
Further afield is Toronto (Canada's largest city), Niagara Falls and the Niagara Peninsula,
famous for its vineyards, and Stratford, renowned for its theatre festival (April-November).
These attractions are all within a 90-minute drive from KW.
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Notes
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