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Convergence Colloquia: 

Cultivating Serendipity for Action

The Convergence Colloquia are a new series of multi-disciplinary gatherings that 
advance cutting-edge research to develop innovative solutions and build long-term 
partnerships that improve our world. The University of Minnesota’s Office of the 
Vice President for Research (OVPR) selected the topic of water supply for its sixth 
colloquium, held on Feb. 19, 2016.

The colloquia serve as action-oriented think thanks focusing on critical issues for our 
communities, from building smarter cities and exploring alternative energy sources 
to advancing health equity and securing our food supply. The events bring together U 
of M researchers with private, public and nonprofit stakeholders to identify strategic 
collaboration opportunities that can lead to significant impact at the local, state, 
national and global scales.

The colloquia grew out of recommendations from the U of M’s research strategic 
plan, Five Years Forward, to promote a culture of serendipity that advances scientific 
discovery through collaborative thinking and action. Embedded in a strategic vision and 
action plan, the colloquia are grounded in a results-oriented approach that includes 
ongoing evaluation and reflection to ensure accountability and results.

Advance transdisciplinary 
partnerships

Promote culture of 
serendipity

Enhance research 
excellence

Accelerate transfer of 
knowledge for the public 
good

Bringing people together 
in new ways, fostering 

discoveries and making 
our world a better place.

FIVE YEARS FORWARD - Vision and Cornerstones
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Each workshop is intended to engage approximately 75-100 participants from a variety 
of disciplines and fields. Through facilitated sessions and focused dialogue, participants 
work to identify a set of strategic research priorities and explore opportunities for 
collaboration. Serendipity Grants are available to support follow-on collaborative 
research efforts that engage U of M researchers, along with public, private and 
nonprofit participants.

The water supply colloquium engaged 105 participants from the U of M and public, 
private and nonprofit organizations. Participants represented eight colleges, including 
U of M Extension and the Swenson College of Science and Engineering at the University 
of Minnesota Duluth, as well as university-wide and cross-college centers such as the 
Institute on the Environment, Institute for Advanced Study, Water Resources Center, 
U-Spatial and the Minnesota Sea Grant. Experts from outside of the U of M included 
staff from eight different nonprofit organizations and 11 private companies, along with 
representatives from 13 public agencies at the local, regional, state and federal levels, 
including the City of Edina, Metropolitan Council, Minnesota Department of Agriculture 
and the National Park Service. The Shakopee Mdewakanton Sioux community was 
represented as well. A list of participants is included in Appendix A.

Colloquium attendees explored opportunities for collaborative research around 
planning, management, price, consumption and conservation of water resources to 
better anticipate the dynamics of supply and demand for water use in rural areas, cities, 
industry and recreation. The event offered an opportunity to explore how research and 
collaboration can help advance productive and sustainable planning and management 
of our water supply. The event convened experts from across a variety of topic areas to 
explore new research collaborations that can offer insights for policy and practice.

Converging on Water Supply

Conversations around challenges in the quantity, quality and accessibility of the water 
supply have steadily grown in regions across the globe. Following a high-profile water 
quality crisis in Flint, Michigan, that threatened public health through contamination 
from lead and coliform bacteria, city administrators and residents alike have turned 
their attention to ensuring a safe and sufficient water supply. Even in Minnesota, the 
“Land of 10,000 Lakes,” sustaining the water supply poses a significant challenge that 
demands increasing attention from the state and local governments, industry, advocates 
and residents.
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According to a 2013 report by the Freshwater Society outlining the demands on 
Minnesota’s limited water resources, current levels of groundwater are already 
unsustainable in some parts of the state.1 An increase in pumping could deprive humans 
and ecosystems of necessary water. The report also called attention to a recent increase 
in permits by the Minnesota Department of Natural Resources for farmers, especially in 
Central Minnesota, to irrigate their crops with groundwater. Increased monitoring of the 
interaction of surface and groundwater systems is called for, along with an assessment 
of regulatory systems that manage permits, fees, water waste and consumption 
patterns. 

Recent news coverage has documented the water supply challenges faced by a variety 
of communities in Minnesota. A 2013 Pioneer Press article offers evidence of shrinking 
of water resources in the southwestern part of the state. Fairmont, Minn., which was 
previously drawing four times more water than state law allows from its nearby chain 
of lakes, was forced to cut consumption immediately in 2013 and reopen a 1978 well 
intended as an emergency backup, will substantially hike water treatment costs for its 
residents.2 City administrators in Marshall, Minn., have had to look more than 20 miles 
outside of town and past other communities to find a new water source. White Bear 
Lake, according to an article in the Star Tribune, lost more than a fourth of its volume 
from 2003 to 2013, much of which is believed to be from increased groundwater 

1 Freshwater Society. 2013. Minnesota’s Groundwater: Is our use sustainable? http://freshwater.org/wp-content/uploads/2013/04/Updated-
MNs-Groundwater-Paper-lo-res.pdf.

2 Pioneer Press. 2013. Minnesota’s water shortages forcing many towns to take drastic measures. http://www.twincities.com/2013/03/16/
minnesotas-water-shortages-forcing-many-towns-to-take-drastic-measures.

Colloquium participants discuss water supply issues.
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pumping by cities around the lake. While the water level temporarily grew again in 
2015, experts are still concerned. More than 70 percent of the Twin Cities region’s 
water supply now comes from groundwater, compared with about 20 percent in the 
1940s and 1950s.3 In the Twin Cities region, the Metropolitan Council conducts water 
supply planning and released its most recent Master Water Supply Plan in 2015. The 
plan projects water supply needs relative to regional population projections, screens 
groundwater and surface water relationships, assesses the vulnerability of bedrock 
aquifers and offers new groundwater level monitoring data.4

To guide Minnesota in meeting its water supply challenges, the Minnesota 
Environmental Quality Board released the Beyond the Status Quo: Water Policy Report 
in 2015. This report, created through a collaboration among state agencies, provides a 
framework for continuing the conversation on water policy with state and local partners. 
It proposes voluntary and regulatory solutions, system changes that harness market 
forces and changes in cultural expectations. The report findings highlight Minnesota as 
a global leader in water, paving the way for innovations in the cleaning and efficient use 
and reuse of water. It also points the value of living plant cover and green infrastructure 
as a means to reduce runoff, filter contaminants and keep water on the landscape in 
both urban and agricultural areas. The report also highlights the impacts of climate 
change, including the growing threat of extreme rainfall events and the associated 
health, environmental and economic impacts.5

In addition to conversations about policy and management of water supply, Minnesota’s 
leadership in water-related technology is highly lauded. Greater MSP, a regional 
economic development association, has organized water related interests including 
companies like 3M, Ecolab Inc., and Pentair to explore future innovation and economic 
development opportunities. Innovative water solutions including filtering technology 
to reduce pollution and water reuse to generate new sources are seen as highly 
competitive strategies that can help meet critical water supply challenges facing 
Minnesota and beyond.6 

3 Star Tribune. 2014. Pricey — $600 million — solutions for thirsty White Bear Lake. http://www.startribune.com/600-million-solutions-on-table-
for-thirsty-white-bear-lake/268377112.

4 Metropolitan Council. 2015. Master Water Supply Plan. http://www.metrocouncil.org/Wastewater-Water/Planning/Water-Supply-Planning/
Master-Water-Supply-Plan.aspx.

5 Minnesota Environmental Quality Board. 2015. Beyond the Status Quo: 2015 EQB Water Policy Report. https://www.eqb.state.mn.us/beyond-
status-quo-2015-eqb-water-policy-report.

6 Greater MSP. 2013. Watertech Industry in Greater Minneapolis-Saint Paul, Minnesota, USA. https://www.greatermsp.org/key-industries/food-
water-solutions.
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Directions in Water Supply Research

As attention toward water supply issues has grown in recent years, coupled with an 
urgency to reverse supply shortages and curtail contamination issues, many scientific 
agencies have allocated research funding to better understand the future of the water 
supply and develop innovative solutions. Among the recent funding opportunities is 
the National Science Foundation’s Innovations at the Nexus of Food, Energy and Water 
Systems (INFEWS) program. Acknowledging humanity’s reliance on physical resources 
and natural systems, this program emphasizes the need for solutions to provide 
sufficient food, energy and water resources despite the complex challenges that result 
from the intersection of society and the environment. The INFEWS program is providing 
funding for interdisciplinary research that crosses the boundaries among food, energy 
and water systems to develop new knowledge and innovative technologies that would 
not be possible when looking at each challenge individually. According to the NSF, this 
program will ultimately aim to improve system function and management, address 
system stress, increase resilience and ensure the sustainability of all three resources.7

Participants share insights in small group discussions.

7 National Science Foundation. 2016. Innovations at the Nexus of Food, Energy and Water Systems http://www.nsf.gov/pubs/2016/
nsf16524/nsf16524.htm.
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In addition to the nexus of water, energy and food resources, recent research funding 
programs have also targeted the intersection of climate change and water, as well 
as other contemporary challenges facing the water supply. The U.S. Department of 
Agriculture’s National Institute for Food and Agriculture (NIFA) and NSF have together 
operated the Water Sustainability and Climate program for several years. In 2014, 
this program awarded 26 projects with a total of $25 million. The program’s goal is 
to understand and predict interactions between water systems and climate change, 
land use (including agriculture, managed forests and rangeland systems), the “built 
environment,” and ecosystems around the world. Funded projects, for example, 
will grow understanding in how the availability and quality of water resources affect 
farmers, livestock producers, forest and rangeland managers, and rural economies. The 
program cites water supply and climate variability among the most urgent challenges 
facing the world today, noting that almost 1.1 billion people worldwide live without 
access to fresh water and about 2.6 billion lack adequate sanitation facilities.8

Most recently, the U.S. Environmental Protection Agency announced $3.3 million in 
funding through its Science to Achieve Results program to five education and research 
institutions for research into water reuse and conservation practices. This funding, 
allocated in response to the growing pressure on finite drinking water resources, 
especially in western states, where climate change, extreme drought and population 
growth are decreasing the water supply. According to the EPA announcement, the 
projects will evaluate how reclaimed water applications like drinking water reuse, 
replenishing groundwater and irrigation can affect public and ecological health.9

A number of additional EPA water research grants over the past five years have provided 
funding to help develop and support the science and tools necessary to ensure water 
quality and availability via safe and eco-friendly means. These grants cover topics such 
as planning and responding to water scarcity as a result of climate change, innovations 
in small drinking water systems, nutrient management, stormwater management and 
green infrastructure.10

In addition to the funding opportunities for water supply research at the national level, 
the State of Minnesota’s Clean Water Fund has made grants available for research and 
other activities. The Fund is supported through one-third of the sales tax revenue from 
the state’s Clean Water, Land and Legacy Amendment, brings together the efforts of 
seven state agencies to protect, enhance and restore water quality in lakes, rivers and 
streams and to protect groundwater from degradation. At least five percent of this fund 
must be spent to protect drinking water sources.11 Recent research funding has been 

8 National Science Foundation. 2014. NSF and NIFA award $25 million in grants for study of water sustainability and climate. http://www.nsf.
govnews/news_summ.jsp?cntn_id=132501.

9 Environmental Protection Agency. 2016. EPA Announces $3.3 Million in Funding for Water Reuse and Conservation Research/Research will 
measure health and ecological impacts of water conservation practices. https://yosemite.epa.gov/opa/admpress.nsf/0/902D47840483DF2
685257F7E00659D06.

10 U.S. Environmental Protection Agency. 2016. Water Research Grants. https://www.epa.gov/research-grants/water-research-grants.
11 Minnesota Clean Water, Land and Legacy Amendment. 2016. Clean Water Fund. http://www.legacy.leg.mn/funds/clean-water-fund.
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targeted to water supply issues including stormwater management for groundwater 
protection, industrial water conservation, irrigation best practices, wastewater 
treatment, aquifer vulnerability assessment, civic engagement and the development of 
a water sustainability framework for Minnesota. The Legislative and Citizen Commission 
on Minnesota Resources (LCCMR) through the Environment and Natural Resources 
Trust, supported by the Minnesota State Lottery, has also funded water supply 
related research, with current proposals under consideration related to sourcewater 
protection, industrial and drinking water supply in rural areas, and modeling potential 
improvements nitrate contamination of aquifers, as well as linkages between surface 
and groundwater systems.12

Exploring Opportunities for Collaborative Research

The primary focus in organizing the colloquium was to advance dialogue and networking 
among attendees. The discussion was informed by a series of “catalyst presentations” 
that highlighted big ideas and innovations related to the water supply. Presenters 
highlighted a range of water supply topics, including how to maximize the effective 
and efficient use of the current water supply, how to lead cooperative efforts to create 
sustainable solutions for metropolitan water resources and how to expand the window 
of Minnesota’s hydrological history to gain a more comprehensive perspective on water 
supply variability and extremes. The presenters shared information on these and other 
topics and explored the preliminary research and potential collaborators needed to 
move the work forward. The presentations are briefly summarized on the next two 
pages. Presenter bios are included in Appendix C.

Anna Henderson with the Minnesota Environmental Quality Board talks about moving past the status quo.

12 Legislative – Citizen Commission on Minnesota Resources. 2016. 2017 Environment and Natural Resources Trust Fund Proposals Received 
by Funding Priority Topic Area. http://www.lccmr.leg.mn/proposals/2017/2017_proposals_by_topic_area.html.
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Catalyst Presentations

Getting More “Bang” for Our Water “Buck”: Opportunities from Managing the Benefits of Water
Kate Brauman, Lead Scientist, Global Water Initiative, Institute on the Environment, University of Minnesota
Managing water usually means improving supply or reducing demand. If we shift our focus to the benefits we get from water — food, 
energy, a cool drink or a fun day on the river — we can get more of what we want out of the same volume. Global baselines let us 
know if we’re using water well and where it’s worth investing in improvements. Minnesota is water rich but like many humid places still 
faces water shortage; maximizing water benefits can help.

Now and Then: Water Supply Sustainability in the Twin Cities Metropolitan Area
Ali Elhassan, Manager of Water Supply Planning, Metropolitan Council
Reliable sources of clean water have been critical to the development of the Twin Cities metropolitan area, home to 50 percent 
of Minnesota’s population, and that need continues today. With a growing population, more business and industry, and a rapidly 
changing environment, the long-range outlook for clean water is not what it used to be. Today, due to increased groundwater pumping 
to accommodate development, aquifers levels are declining, affecting lakes, streams and wetlands. Sustainable solutions are possible 
if communities in the region work cooperatively. To support sustainability of our water supply for current and future generation, 
the Metropolitan Council and partners continue leading initiatives and undertaking projects, including evaluating the feasibility of 
alternative water supplies, implementing alternative source projects and assessing efficient water use potential.

Reframing the Groundwater Picture for Local Management
Darrell Gerber, Research and Policy Director, Freshwater Society
Public water suppliers are pivotal managers of groundwater, which can be highly localized depending on geology, weather/climate 
and use. State laws drive and promote sustainable use of shared groundwater resources, and the Department of Natural Resources 
is beginning to take into account cumulative effects of large-volume users. However, public water suppliers and other large-capacity 
water users want to retain control over their water supply. Managing for groundwater sustainability at the local level is important not 
only for the benefit of the resource but also for communities to retain control over their water futures. This presentation will address 
what should be done and what is missing, locally and at the state level, to support sustainable groundwater management.

Moving Beyond the Status Quo
Anna Henderson, Planning Director, Environmental Quality Board
How we Minnesotans use the land affects our waters and people living downstream of us. Not only can these effects be costly, they 
threaten access to fishable, swimmable and drinkable water for all Minnesotans. To move beyond the status quo, we need to manage 
our lands for multiple benefits. Landowners, water managers and government agencies cannot manage natural resources based on 
a single endpoint. Instead, we must take all perspectives into consideration: economics, wildlife habitat, drinking water protection, 
volatility of weather and natural limits of our water supplies. Management for multiple benefits will maximize our investments and 
minimize our negative impacts. While more research is needed, we know enough about the actions we can take now to protect and 
restore Minnesota’s water. We have yet to fully use social science to learn how we can make it easy for Minnesotans to make the right 
choices without the heavy hand of regulation.

Integrating Wastewater into a Holistic Approach to Water Supply
Paige Novak, Department of Civil, Environmental and Geo-Engineering, University of Minnesota
Currently wastewater is not viewed as an integral part of the water supply chain; it is treated in a pass-through fashion with the input 
of energy and materials and the discharge of treated effluent to the environment. If instead wastewater could be viewed as a feedstock 
for energy, nutrients and water, and its quality were seen as tunable based on upstream uses, a much broader array of options for 
wastewater reuse would exist. What are some of the current drivers pushing us toward viewing wastewater more holistically and what 
can and should we do to get there faster?
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Managing Landscapes for Water Supply
Jeffrey Peterson, Director, Water Resources Center; Professor, Department of Applied Economics, University of Minnesota
Clean and reliable water supplies have their origin in upland watersheds, which in Minnesota are largely managed by a large number 
of private landowners. Individual landowners respond in various ways to a changing climate, new technologies, evolving market 
conditions and policy incentives, leading to sometimes unexpected changes in streamflow, aquifer levels and the presence of 
contaminants. An emerging research frontier investigates the ways social, economic and behavioral processes lead landowners to 
change land use and practices in ways that affect water supplies. Additional collaboration across social and biophysical sciences is 
needed understand the causal links in this system and to identify policy tools that may protect water supplies by inducing changes in 
landowner behavior.

Aligning Quantity Challenges with Water Quality Expectations
Raj Rajan, RD&E Vice President and Global Sustainability Technical Leader, Ecolab 
When water supplies and demands do not match up, it might be a matter of the wrong place or wrong time, but is almost always also 
a matter of wrong quality. Are we striking the right balance between tackling the supply side and demand side of the quality equation? 
Whether it is for domestic, commercial or industrial use, how sustainable is it to continue to rely on single sources of the cleanest 
quality potable water for all intended uses? Are the technical and policy tools developed to tackle “point source” challenges too blunt 
to address “non-point source” quality issues? How do we bring the paradigm of “doing more with less” to the quality dimension of 
water cycle management? What should be our “circular economy” vision for water? Do we use the right “value” framework for cost-
benefit analyses, or are we stuck in the “cost and price” rut?

Expanding the Window: The Past, Present and Future of Minnesota’s Water
Scott St. George, Associate Professor, Department of Geography, Environment and Society, University of Minnesota
Nearly all decisions about water in Minnesota relate either directly or indirectly to data collected by the state’s hydrological 
observation network. Because most gauges were installed in early 20th century, as a whole the network provides us with roughly a 
100-year “window” to estimate flood risks, develop worst-case scenarios for drought and set maximum allowable withdrawals for 
aquifers. But when we rely exclusively on observations made during this relatively brief interval, we may inadvertently increase our 
exposure to hydrological “surprises.” In order to make sound decisions about water in Minnesota, we need to expand this window: 
into the past, drawing upon historical accounts and natural archives; and into the future, via projections from climate and hydrological 
models. By cultivating a broader perspective on hydrological variability and extremes across the state, we will be better prepared to 
ensure adequate water supplies and mitigate the impacts of future floods and droughts.

Kate Brauman with University of Minnesota’s Institute on the Environment reframes water discussion with a focus on benefits.
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Key Questions and Potential Collaborations

Informed by the catalyst presentations, participants were invited to participate in small 
group discussions. The discussions focused on a set of questions about water supply 
topics that participants identified and expressed interest in exploring with others. A 
portion of the questions were identified at the meeting and others were identified from 
responses to a brief survey completed when registering for the event.

Participants had the opportunity to self-select to table discussions that interested them 
and could participate in two rounds of discussion. For their table question, they were 
asked to explore three issues: (1) new insights or information needed to answer the 
question; (2) key assets (e.g. data, technology, expertise) that can be drawn upon to 
answer the question; and (3) new or existing collaborations that could be tapped to 
advance research on the question, including specific recommendations of stakeholders 
who should be involved. The table discussions were engaging and free-flowing. Key 
insights from the table discussions are highlighted below.

1 How can we more effectively model and monitor groundwater resources?
To better model groundwater, the discussion group noted a need for better data related to 
riverbed conductance and water wells, along with iterative modeling processes between 
surface water and groundwater. Key steps in reaching this goal include expanding real-
time monitoring networks of groundwater levels and educating the public, through media 
outreach and public relations, about groundwater resources, in part to justify additional 
research funding. To strengthen groundwater modeling, data sharing and availability must 
improve, along with the outreach that can help educate the public on how these systems 
are changing. 

How can we address perception and policy barriers related to reclaimed water?
During the discussion, this group identified a need to make water use and disposal more 
visible processes, as well as to assess what hurdles need to be addressed in terms of 
cost and plumbing code. Understanding how society arrived at its current perception of 
reclaimed water is an important step in understanding how to change the social narratives 
around this resource, which otherwise are likely to impede integration of reclaimed 
water. Moving forward will require regulatory changes, partnerships with water supply 
managers, as well as success stories from communities that have benefited from the 
inclusion of reclaimed water resources.

How can we more effectively integrate equity/justice considerations in 
addressing water supply?
This discussion group highlighted a need to assess who constitutes the underrepresented 
voices when it comes to water supply, and how culture and identity influence a person’s 
relationship to water. Addressing these issues would require gathering demographic 

2

3
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information to identify overlooked communities and understanding the barriers to these 
groups’ participation. Partnership between the U of M, state agencies, watershed districts 
and people from diverse groups will be key in advancing this effort.

How can art, engagement and education increase the water awareness of the 
general public?
In addressing this question, participants noted a need to encourage transdisciplinary 
interactions that connect people, through art and science, to important information 
about environmental issues and to ways that they can participate in solving them. 
Artists, engineers, public policy officials and others must work together to bridge creative 
approaches to engaging with scientific information. They must conduct outreach through 
outlets, including local media, social media and events, and in doing so recognize and cater 
to diverse audiences to account for those that are impacted in different ways by changes in 
the water supply.

How can we best facilitate a greater focus on water conservation?
Participants noted a need to assess the full cost of the hydrological cycle and how water is 
valued and used among those in the community. Social and cultural expectations related 
to water use are a key aspect of conservation, such as in how to limit water use toward 
nurturing a green lawn. To move forward, researchers must assess what conservation and 
reuse efforts are already in place and examine data from existing sources, such as rain 
sensors. Success stories will play an important role in highlighting the positive results that 
can be achieved by individuals’ own efforts. 

How can we best manage competition among residential, commercial, 
industrial and agricultural water users?
The discussion group indicated a need to understand the variations in value and use 
among various water users and how they might intersect in advancing an equitable and 
sustainable water supply. Existing resources that can help in this discussion include the 
expertise of applied economists and precision agriculturists, case studies from countries 
that have maximized water efficiency and conservation, and data from water use and water 
quality reports. Incentives to help utilities replace infrastructure will also help advance this 
effort. 

What are the most innovative strategies for providing and funding water 
infrastructure?
In discussing this topic, the group indicated a need to assess the current model for 
funding water infrastructure, understand the policy limitations to implementing innovative 
strategies and explore the best practices exhibited by other communities that have 
succeeded in this respect. Researchers must also examine the ramifications of new 
infrastructure for both the suppliers and consumers in the water system. This effort will 
require partnership between University researchers, companies in the water industry and 
policymakers.

4
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6
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8
How can we best manage metropolitan ground and surface water resources and 
water supply planning?
Participants noted a need to examine noncentralized systems for moving water treatment 
close to the water source, to shift away from “one use” mentality towards water and 
to identify the necessary infrastructure for implementing water reuse. Comprehensive 
geological mapping and associated databases will prove crucial in informing this effort, 
along with modeling technology and observation wells to monitor conditions. Partnership 
between local and regional governments and community discussions will be key in 
advancing the effort.

How can we best plan for and manage water supply in rural areas?
In this discussion, participants identified a need to create a statewide resource for aquifer 
data, as well as to understand how costs related to water supply are transferred from 
agricultural producers to consumers and how nitrate contamination from farming activities 
can influence water treatment costs and human health. A key step going forward will be to 
adequately fund soil and water conservation groups, local governments and residents, as 
these groups will be best equipped and motivated to engage with water supply issues in 
their communities.

How can we most effectively manage the intersection of water quality and 
water supply, including in the context of agriculture?
As a first step to answering this question, participants noted a need to assess how 
climate change is impacting water quality in and near agricultural land, in part through 
edge-of-field monitoring. Existing water quality data will play a large role in this effort, 
as will research into the use of cover crops on farmlands and other beneficial practices. 
Researchers must also understand the true cost of the water supply and consider how 
incentives may play a role in facilitating changes in agricultural practices. Ultimately, a 
consistent, long-term approach will be required so researchers are not relying solely on 
models. Meaningful metrics will, in turn, inform future policy and agricultural practices. 

How can we predict and prepare for water refugees who may come from the 
southwest U.S. to Minnesota?
In addressing this question, participants noted a need to understand the impact of 
a growing population and to establish resource-driven models that link climate and 
economics. Minnesota can accommodate water refugees from other states by building 
experimental communities around water sources. International expertise on “new cities” 
may serve as a helpful model for this approach. Graphical information systems can help in 
planning where to locate these communities based on current water usage, population and 
economy in areas across the state.

9
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12
How can we better account for the interrelationships between our water and 
energy systems?
In this discussion, participants noted a need to track energy use in wastewater treatment 
facilities and understand where regulations between energy and water intersect. Data from 
counties across the state on water and energy usage and infrastructure costs are crucial for 
understanding how these two systems are intertwined, and better visualization tools will 
also help. Collaboration between utility companies and researchers with expertise in civil 
engineering and water is key to advancing this effort.

How can we better understand the impacts of climate change in the next 
century?
Participants in this discussion group highlighted a need to understand the public 
perception of climate change and which areas of the water supply are most susceptible 
to a changing climate. Researchers must draw from past experiences in other regions 
where extreme events occurred and learn from the responses to these events. Defining 
the range of impacts that climate change may have on the water supply and developing a 
collaborative, statewide climate adaptation plan are key to advancing this effort.  

How can we best address the divide in perception, demand and supply between 
urban and rural water use, including in agriculture?
In exploring this question, participants noted a need to place a value on water resources 
and to interpret that value, not only through anecdotes but via empirical data as well. Data 
available from groundwater monitors, agricultural water quality monitors and Discovery 
Farms locations will be among the existing assets needed to solve problems. Collaborative 
opportunities with industry on irrigation technology will play a role, as will state agencies’ 
investment.

How do we best manage upstream watersheds for water quantity and quality?
This discussion highlighted the need to examine well-managed upstream watersheds 
and the way deforestation and cropping practices impact water quality, as well as how 
to further protect drinking water sources. Moving forward requires the integration of 
practices that have previously yielded success for other regions, including investment 
in new treatment technologies for agricultural drainage, the use of perennial crops on 
farmland and forest management practices that improve water quality.

How can Minnesota best capitalize on its status as a Great Lakes state?
In addressing this question, participants noted a need to identify what types of Great 
Lakes-related activities and uses should be encouraged, as well as to quantify the monetary 
and nonmonetary benefits of promoting these water-related activities.  Success stories, 
including those related to the culture of Minnesotans who identify with the lakes, must be 
quantified and documented as part of this effort. Coordinating efforts between those who 
already capitalize on the Great Lakes, both in Minnesota and in its Great Lakes neighboring 
states, is an essential step. 

13
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How do we develop novel wastewater treatment, including through pilot 
programs?
This discussion focused on the need to promote public education to increase visibility 
of water, wastewater and stormwater infrastructure, as well as technological change. 
While the technology needed to support novel wastewater treatment has already been 
developed, Minnesota must create flexibility in water use regulations to accommodate 
novel approaches to improved wastewater treatment practices.

How do we develop an integrated approach to water planning and policy that 
draws in natural and social sciences, engineering and economics?
Participants noted a need to connect “silos” of knowledge to bring together different 
disciplines and perspectives. Experts must consider many aspects of the complex water 
system, including quality, quantity and current behaviors in need of change. Forming 
policy-relevant questions will help direct research toward the current barriers that impede 
progress and spur more conversation and collaboration between the research community 
and policymakers. Holding conversations with community members and designing 
visualization technologies can also help inform future decisions. 

How can we put a greater emphasis on aquifer recharge and water storage/
reuse?
In addressing this question, the group identified a need to assess how infiltration practices 
affect the quantity of groundwater, how and where recharge of the aquifer is happening, 
and how landscape characteristics affect this rate. Experts must draw on data from 
state agencies and observation wells, as well as existing aquifer storage and recovery 
technology in use elsewhere in the U.S. and in other parts of the world, to understand how 
Minnesota’s aquifers are recharged. Regulatory constraints on the reuse of water must also 
be considered.

How do we make better decisions about the price of water?
This discussion highlighted the need to determine which components play a role in 
determining price, how price can affect equity and the disconnect between monetary 
pricing and value. Experts must communicate the cost of water to the public, possibly 
through art or storytelling, and conduct social surveys to learn more about their value in 
shaping perceptions of water. Data from the Metropolitan Council’s billing analysis can be 
combined with data from rural areas to inform these efforts. Experts must also account for 
the impact of water price on irrigators, manufacturers, turf industry, golf courses and other 
stakeholders that may be heavily impacted by rising costs. 

How can we better advance green infrastructure to manage water above 
ground?
Participants highlighted a need to examine how green infrastructure can gain greater 
societal acceptance and use. Rural demonstration projects may prove more useful early 
on, as such projects are difficult to construct in urban settings. Experts must consider 
regulatory barriers in order to advance this effort.  
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How do we advance and implement new and existing technology, including 
through better finance?
In this discussion, participants noted a need for funding mechanisms that can provide the 
necessary financial backing for new technological solutions to water supply challenges 
while sharing and diminishing the risk. Experts from both the public and private sectors 
must educate the general public and policymakers on the need for new solutions and 
demonstrate the value in existing technologies.

How can we broaden public awareness about water and broaden public 
participation?
To broaden public awareness and participation in water supply issues, discussion 
participants highlighted a need to assess gaps in current public knowledge and what water 
means to the public, especially in terms of local relevance and personal behavior. Experts 
must draw on existing educational efforts around water supply in schools, target diverse 
communities and spread knowledge through social media to match community goals with 
water goals.

How can we generate, disseminate and fund systems-level data and research to 
anticipate and respond to future needs?
The discussion group noted a need to assess how data is being used today, how to bridge 
the gap between this data and its application, and how people may benefit from using 
a well-developed data tool. Existing resources that will be crucial for this effort include 
geographical information systems, data on current city infrastructure and as well as data 
sources currently available from the U of M, government entities and other organizations. 
Potential collaborators include MN 2050, University researchers, regional water studies and 
the Minnesota Pollution Control Agency. 

22
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Participants discuss key questions and collaborations.
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Research Needs 

The discussions offered a rich array of potential priorities for future research 
opportunities related to water supply, with many pointing to productive collaborations 
among U of M researchers and experts working in public, private and nonprofit sector 
organizations. Cross-disciplinary approaches that engage expertise and approaches 
from the natural sciences, arts and humanities and social sciences were consistently 
emphasized. Many of the questions highlighted by the participants focus on anticipating 
and understanding future challenges associated with changing consumption patterns, 
the impacts of climate change and infrastructure funding models. Data is highlighted 
as an important focus, including relative to modeling and monitoring resources at the 
system scale. Also widely addressed were issues of public and policymaker perception 
of water supply issues. Changes perceptions and policy frameworks offer tremendous 
opportunities to advance new technologies that can meet water demands and offer 
economic opportunities.

Priority Research Questions:

1. How can we use current resources and data 
to model water supply and demand to plan 
for future water needs in both rural and urban 
areas, especially in water-dependent industries 
like energy and agriculture?

2. How can we shape public perception and 
address policy barriers to make way for new 
technological innovations in wastewater 
treatment and water reuse?

3. How can we better understand water’s value, 
both economic and cultural, across diverse 
populations, to ensure equitable and just water 
system management? 
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Colloquium Outcomes and Next Steps

The Water Supply Convergence Colloquium offered a valuable opportunity to build new 
networks and enhance existing connections among the range of researchers and practitioners 
working on water supply issues. The event explored environmental, economic, regulatory and 
community factors surrounding the water supply and spurred new collaborations that can aid 
Minnesota in planning for future water supply challenges. The interactions and conversations 
helped enhance existing networks and expanded the conversation about future priorities in 
water supply research and practice.

A post-event survey, completed by 34 percent of the participants, revealed favorable reactions 
to the colloquium. Of those who responded to the survey, 97 percent strongly agreed or 
agreed that the event provided opportunities to meet people outside of their discipline and 
97 percent indicated that it allowed them to meet people from both within and outside of 
the U of M. About 61 percent noted that they met five or more new people at the event, with 
an additional 31 percent of respondents indicating they had met three to four new people. 
About 92 percent of the respondents agreed or strongly agreed that the colloquium provided 
productive opportunities for interaction among participants and 61 percent noted that the 
event revealed new prospects for engaging U of M and external partners. About 75 percent 
expect to collaborate in the future with one or more people that they met at the event. Finally, 
61 percent of respondents indicated a definite interest in participating in a follow-up event.

As noted earlier, attendees of each of the Convergence Colloquia are eligible to apply for 
Serendipity Grants to support the formation of and capacity building for new collaborative 
research teams. Qualifying research teams are required to engage diverse disciplinary 
perspectives and integrate U of M experts with those from the public, private and/or nonprofit 
sectors. Six proposals, engaging over 50 unique participants, were submitted following the 
Water supply Convergence Colloquium. Proposal participants and researchers from four U 
of M Twin Cities colleges and one college at the U of M Duluth, as well centers such as the 
Institute on the Environment, Water Resources Center, Minnesota Sea Grant, and the Large 
Lakes Observatory. Practitioners from eleven governmental entities, including five state 
agencies, were represented, as well as five private companies and eight nonprofits.

Proposals submitted for Serendipity Grants addressed a range of topics including water reuse 
and innovative wastewater treatment technologies, as well as an art – science collaboration 
to stimulate interest in water issues and STEM education. Additional projects focused on 
governmental management of water resources, as well as key intersections with public 
perception and equity issues. Funding decisions were announced in May 2016.
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Appendix A: List of Participants

Name Organization U of M Affiliation

Cathy Abene University of Minnesota Facilities Management
Calvin Alexander University of Minnesota Department of Earth Sciences

William Arnold University of Minnesota Department of Civil, Environmental and Geo-
Engineering

Larry Baker University of Minnesota Department of Bioproducts and Biosystems Engi-
neering

Sam Bauer University of Minnesota Extension

Ross Bintner City of Edina

David Bly Minnesota House of Representatives 

Kate Brauman University of Minnesota Institute on the Environment

Bernie Bullert TKDA

Peter Calow University of Minnesota Humphrey School of Public Affairs

Carla Carlson University of Minnesota Office of Academic Affairs and Provost

Nancy Cassutt American Public Media

John Chapman University of Minnesota Department of Bioproducts and Biosystems Engi-
neering

Whitney Clark Friends of the Mississippi River

Jean Coleman Minnesota Pollution Control Agency

Greg Cuomo University of Minnesota
College of Food, Agriculture and Natural Resource 
Sciences; Minnesota Agricultural Experiment 
Station

Mae Davenport University of Minnesota Department of Forest Resources

Brian Davis Metropolitan Council

Mark Dittrich Minnesota Department of Agriculture

Marie Donahue University of Minnesota Institute on the Environment

Sharon Doucette Minnesota Department of Health 

Elizabeth Dunbar Minnesota Public Radio

Ali Elhassan Metropolitan Council

Brett Emmons EOR, Inc.

Thomas Erickson IBM



   21Water Supply

Name Organization U of M Affiliation

Tannie Eshenaur Minnesota Department of Health

Jacques Finlay University of Minnesota Department of Ecology, Evolution, and Behavior

Rebecca Flood Minnesota Pollution Control Agency

Glen Gerads City of Minneapolis

Darrell Gerber Freshwater Society

Rebecca Gerber University of Minnesota Office for Technology Commercialization

Lewis Gilbert University of Minnesota Institute on the Environment

Jesse Gourevitch University of Minnesota Institute on the Environment

John Greer Barr Engineering Co. 

Daniel Griffin University of Minnesota Department of Geography, Environment and 
Society

John Gulliver University of Minnesota Department of Civil, Environmental, and Geo-
Engineering

Jennifer Gunn University of Minnesota Institute for Advanced Study

Satish Gupta University of Minnesota Department of Soil, Water and Climate

Paul Helgeson GNP Company

Anna Henderson Minnesota Environmental Quality Board

Brad Henry University of Minnesota Minnesota 2050

Brian Herman University of Minnesota Office of the Vice President for Research

Elizabeth Hill University of Minnesota, Duluth Department of Chemical Engineering

Marc Hillmyer University of Minnesota Center for Sustainable Polymers; Department of 
Chemistry

Sarah Hobbie University of Minnesota Department of Ecology, Evolution, and Behavior

Raymond Hozalski University of Minnesota Department of Civil, Environmental and Geo-
engineering

Barb Huberty Legislative Coordinating Commission

Satoshi Ishii University of Minnesota Department of Soil, Water and Climate

Volkan Isler University of Minnesota Department of Computer Science and Engineering 

Clark Johnson Minnesota House of Representatives 

Craig Johnson League of Minnesota Cities
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Name Organization U of M Affiliation

Diana Karwan University of Minnesota Department of Forest Resources

Justin Kaster 2100 Advisors

Bonnie Keeler University of Minnesota Institute on the Environment

James Kelly Minnesota Department of Health

Steven Klein Barr Engineering Co. 

Len Kne University of Minnesota U-Spatial

Joe Magner University of Minnesota Department of Bioproducts and Biosystems Engi-
neering

Dennis Martenson Independent consultant

Craig McDonnell Minnesota Department of Agriculture

Paul Meints Minnesota Corn Growers Association

Sharon Moen University of Minnesota, Duluth Minnesota Sea Grant

Kate Moos American Public Media

Steve Morse Minnesota Environmental Partnership

Barb Naramore Minnesota Department of Natural Resources

Carmelita Nelson Minnesota Department of Natural Resources

Crystal Ng University of Minnesota Department of Earth Sciences

John Nieber University of Minnesota Department of Bioproducts and Biosystems Engi-
neering

Tim Nolan Minnesota Pollution Control Agency

Paige Novak University of Minnesota "Department of Civil, Environmental,  
and Geo-Engineering"

Pat Nunnally University of Minnesota River Life; Institute for Advanced Study

Ole Olmanson Shakopee Mdewakanton Sioux Community

Mark Pedelty University of Minnesota School of Journalism

Heidi Peterson Minnesota Department of Agriculture

Jeffrey Peterson University of Minnesota Water Resources Center; Department of Applied 
Economics

Sharon Pfeifer Minnesota Department of Natural Resources

Raj Rajan Ecolab

Suzanne Rhees Minnesota Department of Natural Resources
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Name Organization U of M Affiliation

Steve Riedel Department of Employment and Economic 
Development

Larry Rogacki Metropolitan Council

Lucy Rose University of Minnesota Department of Forest Resources

Lanya Ross Metropolitan Council and Minnesota 
Ground Water Association President

Sandy Rummel Metropolitan Council

Trevor Russell Friends of the Mississppi River

Mike Sadowsky University of Minnesota BioTechnology Institute; Department of Soil, Wa-
ter and Climate

Carolyn Sampson Sampson Environmental Consulting, LLC

Joel Schilling City of Mahtomedi

Lynn Schoen University of Minnesota University of Minnesota Foundation

Dale Setterholm University of Minnesota Minnesota Geological Survey

Will Seuffert Minnesota Environmental Quality Board

Scott St. George University of Minnesota Department of Geography, Environment and 
Society

Josh Stamper University of Minnesota Extension

Robert Sterner University of Minnesota, Duluth Large Lakes Observatory

Amanda Strommer Minnesota Department of Health

Judy Sventek Metropolitan Council

Rebecca Teasley University of Minnesota, Duluth Department of Civil Engineering 

Robert Tipping University of Minnesota Minnesota Geological Survey

Paul Torkelson Minnesota House of Representatives 

Matt Tucker University of Minnesota Department of Landscape Architecture

Larry Wackett University of Minnesota Department of Biochemistry, Molecular Biology, 
and Biophysics

Ben Weaver Independent consultant

Lark Weller National Park Service

Jim Westerman City of Woodbury

Deanna White Clean Water Action

Bruce Wilson University of Minnesota Department of Bioproducts and Biosystems Engi-
neering
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Appendix B: University of Minnesota Resources on 

Water Supply
 
The list below offers a sampling of U of M programs and centers that have the potential 
to connect to research on the water supply. The list is not comprehensive, but offers 
valuable insights into the range of expertise and capacities for collaboration.

Institute on the Environment — Global Water Initiative
http://www.nrri.umn.edu/cwe/water.htm
The Global Water Initiative is developing a research infrastructure to identify the many uses of 
water and how those uses overlap with the type and intensity of water stress; where current 
and future use will likely affect water stress; and how increasing the effectiveness of water use 
might reduce water stress. People value water for its benefits in irrigated agriculture, energy, 
transportation and recreation.  In a water-limited world, continuing to receive these benefits 
requires using water more effectively. GWI engages nonacademic partners to identify types of 
water stress, drivers, trade-offs and synergies of greatest interest. It also designs the research 
infrastructure to provide usable, actionable information. The project lead, in conjunction 
with project partners, will carry out demonstration projects that will be the core of student 
engagement.

Large Lakes Observatory
http://www.d.umn.edu/llo
The Land Lakes Observatory is located at the University of Minnesota, Duluth and is one 
of the only institute on the US dedicated to the study of large lakes throughout the world. 
The Observatory’s mission is the multidisciplinary, oceanographic-style study of large lakes 
worldwide with a focus on their functioning, fundamental processes, histories and interactions 
with the global environment. Its research focuses on aquatic chemistry, circulation dynamics, 
geochemisty, acoustic remote sensing, plankton dynamics, sedimentology and paleoclimatology, 
and connects to field programs and collaborators on six continents. The Large Lakes Observatory 
maintains the research vessel Blue Heron, a set of meteorological on Lake Superior and the St. 
Louis Estuary Nowcast System that tracks water elevation, temperature, currents and other metrics.

Minnesota Geological Survey
http://www.mngs.umn.edu
The Minnesota Geological Survey is a research and service arm of the Newton Horace Winchell 
School of Earth Sciences at the University of Minnesota. It investigates the geology of Minnesota 
and provides basic public information on the geology of the state, working with state, county and 
regional offices to set up geologic databases and provide technical guidance for water resource 
planning, land management and mineral exploration policy, energy system development, and 
other planning and resource management activities. The MGS works closely with university, 
government, industry and community partners to serve the people of Minnesota by providing 
systematic geoscience information to support stewardship of water, land and mineral resources.
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Minnesota Sea Grant
http://www.seagrant.umn.edu
The Minnesota Sea Grant program is part of the National Oceanic and Atmospheric 
Administration’s (NOAA) Sea Grant Program, which supports 33 similar programs in coastal 
states and territories. The mission of the Sea Grant Program is to “facilitate interaction among 
the public and scientists to enhance communities, the environment and economies along Lake 
Superior and Minnesota’s inland waters by identifying information needs, fostering research 
and communicating results.” Minnesota’s Sea Grant program addresses a wide range of issues, 
including but not limited to maritime transportation, recreation and coastal communities.

Minnesota Technical Assistance Program (MnTAP)
http://www.mntap.umn.edu
MnTAP is an outreach and assistance program that helps Minnesota businesses develop and 
implement industry-tailored solutions that prevent pollution at the source, maximize efficient 
use of resources, reduce energy use and costs to improve public health and the environment. 
MnTAP works on a variety of water related issues including conservation and wastewater 
treatment. Recent projects include a collaboration with the Metropolitan Council Environmental 
Services division to target water conservation efforts to industrial water users in the north and 
east portions of the Twin Cities metropolitan area. MnTAP is working to identify industrial water 
users, promote outreach and awareness of water conservation and conduct assessments of 
industrial site water use.

Natural Resources Research Institute — Center for Water and the Environment 
http://www.nrri.umn.edu/cwe/water.htm
The Water Resources Initiative at University of Minnesota Duluth’s Natural Resources Research 
Institute focuses on optimizing the value of water and water resources across the full range of 
potential products and services. The world-renowned scientists inform management and policy 
solutions that result in resilient ecosystems capable of supporting a sustainable and diverse 
economy. The initiative’s goals are to understand the ecological structure and function of 
Minnesota’s surface waters to predict, minimize and mitigate the effects of human impacts on 
biological communities, water quality, public health and other beneficial uses of these resources.

River Life Program
http://riverlife.umn.edu
The River Life Program, which is part of the U of M’s Institute for Advanced Study, advances 
learning, research and engagement to establish inclusive and sustainable rivers. Promoting the 
U of M’s location in a National Park – the Mississippi National River and Recreation Area – the 
program focuses on three priority areas: (1) establish a national commitment to protect and 
restore the Mississippi River through increased public awareness and support, (2) promote Farm 
Bill Conservation Practices throughout the Mississippi River Basin and (3) encourage reliance on 
natural infrastructure and restoration of wetlands and flood plains. The River Life Program is the 
regional host of the Mississippi River Network, a diverse coalition of 49 nonprofit organizations 
and businesses that span the River’s headwaters to the Gulf of Mexico. The River Life Program 
also hosts the River Atlas, with information about rivers from across the world, and the Open 
Rivers online journal.
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St. Anthony Falls Laboratory
http://www.safl.umn.edu
The St. Anthony Falls Laboratory (SAFL) is an interdisciplinary fluids research and educational 
facility of the College of Science and Engineering. The lab overlooks the historic St. Anthony Falls 
in downtown Minneapolis, allowing SAFL to divert Mississippi River water from the upper pool 
of the fools so that it flows through its experimental facilities. SAFL’s research is focused at the 
intersection of fluid dynamics with major societal challenges in energy, environment and health. 
The lab is home to the National Center for Earth-surface Dynamics, an NSF-sponsored research 
center from 2002-2012, which has now entered a second phase with a focus on how the coupled 
systems of physical, biological, geochemical and human processes that shape the surface of the 
Earth respond to changes in climate, land use, environmental management and other factors.

University of Minnesota Extension — Water Resources
http://www.extension.umn.edu/environment/water
Minnesotans have always relied on the state’s natural resources for economic growth, 
sustenance, beauty and recreation, but in recent years concerns have grown about maintaining 
the state’s lakes and rivers for the future. University of Minnesota Extension’s strategy for 
addressing water resource issues takes into account diverse views and multiple land uses by 
drawing on U expertise in agriculture, natural resources and citizen leadership. Working with 
local communities, Extension coordinates diverse interest groups, engages citizens in watershed 
planning and education, and provides evaluation expertise and technical expertise in areas of 
safe drinking water, aquatic invasive species, drainage, water valuation, nutrient management 
and program evaluation. The Water Resources team produces publications and videos; teaches 
workshops for citizens, governments, and design professionals; and works side-by-side with local 
groups on water quality improvement projects.

U-Spatial
https://uspatial.umn.edu
U-Spatial has created key infrastructure that eliminates duplication and fragmentation of 
resources by providing a framework of spatial data, equipment, and expertise, making the 
University of Minnesota the first “Spatial University” at a time when we see exponentially 
increasing public and private sector interest in spatial thinking and approaches. Working one-on-
one with faculty, staff and students across departments and centers at the University, U-Spatial 
has met a fast-expanding demand for spatial computing and helped develop infrastructure with 
many central units. The growing use of spatial technologies reflects the simple fact that they, 
alongside nanotechnology and biotechnology, are forecast to be one of this century’s three 
biggest and most transformative industries.
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Paige Novak with the Department of Civil, Environmental and Geo-Engineering at University of Minnesota discusses wastewater.

Water Resources Center
https://www.wrc.umn.edu
The University of Minnesota’s Water Resources Center provides leadership in freshwater 
management through cutting-edge research, educational opportunities for students and 
professionals, and community outreach. For students, WRC provides a critical link to water-
resources professionals and access to all the University’s water-related programs. For citizens and 
professionals, WRC provides oversight of community-based programs and training and assistance 
with issues related to impaired waters, stormwater management, agricultural practices and 
global water issues. Authorized by Congress as one of the nation’s 54 water resources research 
institutes, WRC also connects the research expertise at the University to research problems at 
the national level. The center is affiliated with the University’s College of Food, Agricultural and 
Natural Resource Sciences, University of Minnesota Extension and the Minnesota Agricultural 
Experiment Station.
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Appendix C: Catalyst Presenter Biographies

Getting More “Bang” for Our Water “Buck”: Opportunities from Managing the 
Benefits of Water
Kate Brauman, Lead Scientist, Global Water Initiative, Institute on the Environment, 
University of Minnesota
Kate Brauman is the Lead Scientist for the Global Water Initiative at the University of Minnesota’s 
Institute on the Environment. In this role, she is leading research to better evaluate how people 
benefit from water and where they could be getting more. Brauman seeks to understand 
interactions between water resources and land use, doing research motivated by people’s need 
for both functional landscapes and safe, plentiful water supplies. Through research as diverse as 
payments for watershed services, global variation in “crop per drop,” and worldwide trends in 
water consumption and availability, Brauman works to better understand how water use affects 
the environment and our ability to live well in it.

Now and Then: Water Supply Sustainability in the Twin Cities Metropolitan Area
Ali Elhassan, Manager of Water Supply Planning, Metropolitan Council
Dr. Ali Elhassan is the manager of water supply planning for the Metropolitan Council. He 
oversees assessment of the region’s water supplies and the development of plans to ensure 
that supplies are able to meet projected demands. Prior to joining the Metropolitan Council in 
2012, Elhassan worked for 10 years as a senior water resource engineer in both New Mexico 
and California. Elhassan has a bachelor’s degree in agricultural sciences from Sudan, a master’s 
degree in environmental engineering and a Ph.D. in agricultural engineering from Tokyo 
University of Agriculture and Technology in Japan with a major in hydrology and water resources 
engineering. Elhassan has more than 22 years of experience in groundwater hydrology, water 
supply, water resources planning and management. He managed water resources projects in 
Africa, Japan and USA.

Reframing the Groundwater Picture for Local Management
Darrell Gerber, Research and Policy Director, Freshwater Society
Darrell Gerber joined Freshwater Society in August 2014 as Research and Policy Director. He 
studied aerospace and mechanical engineering at Colorado State University, North Carolina 
State University and Georgia Institute of Technology, and attended the Humphrey Institute of 
Public Affairs at the University of Minnesota to study science, technology and environmental 
policy in 2005 and 2006. Gerber was at Clean Water Action from 2007 to 2014 as the Water 
Program Coordinator working on a variety of issues, including the Great Lakes, agricultural water 
pollution, drinking water, invasive species and budget issues.
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Moving Beyond the Status Quo
Anna Henderson, Planning Director, Environmental Quality Board
Anna Henderson is a Planning Director for the Minnesota Environmental Quality Board. The 
board develops long-term strategic environmental policy for the state that cross-cuts agency 
jurisdictions. Henderson manages technical analysis and policy development on water, climate 
and energy. Henderson previously worked on energy, environment and agriculture policy in the 
U.S. Senate and as a climate scientist at Pennsylvania State University. She has a Ph.D. in geology 
and paleolimnology from University of Minnesota and bachelor’s degree in geology-biology from 
Brown University.

Integrating Wastewater into a Holistic Approach to Water Supply
Paige Novak, Department of Civil, Environmental, and Geo-Engineering, University of 
Minnesota
Paige Novak is a professor in the Department of Civil, Environmental, and Geo- Engineering at 
the University of Minnesota and co-director of Minnesota’s Discovery, Research and InnoVation 
Economy (MnDRIVE) Initiative: Advancing Industry, Conserving our Environment. Novak’s area 
of interest is the biological transformation of hazardous substances in sediment, groundwater 
and wastewater, and particularly how engineers can influence this process. She received her 
bachelor’s degree in chemical engineering from the University of Virginia and her master’s and 
Ph.D. in environmental engineering from the University of Iowa. Novak was an Aldo Leopold 
Leadership Program Fellow in 2009 and has been the recipient of several awards, including 
the Sara Evans Woman Scholar/Leader Award (U of M, 2013), the Bill Boyle Educator of the 
Year Award (Central States Water Environment Association, 2013), the Samuel Arnold Greeley 
Award (American Society of Civil Engineers, 2011), and the Paul L. Busch Award (The Water 
Environment Research Foundation, 2007). Since 2013, Novak has served on the National 
Research Council’s Standing Committee on Chemical Demilitarization.

Ali Elhassan with Metropolitan Council offers an overview of water supply sustainability in the Twin Cities.
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Managing Landscapes for Water Supply
Jeffrey Peterson, Director, Water Resources Center; Professor, Department of Applied 
Economics, University of Minnesota
Jeffrey M. Peterson is the Director of the University of Minnesota’s Water Resources Center, a 
partnership of University Extension and the College of Food, Agricultural and Natural Resource 
Sciences. As Director, Peterson provides overall leadership for the center’s outreach, teaching 
and research activities involving faculty and students across the university. He also holds a 
faculty appointment as a professor in the Department of Applied Economics. He earned his Ph.D. 
from Cornell University in agricultural and resource economics. Prior to coming to Minnesota, 
Peterson held a faculty position in the Department of Agricultural Economics at Kansas State 
University for 15 years, which included service as Director of Graduate Studies from 2014 to 
2015. He is the recipient of national awards for his research on environmental policy analysis 
focusing on water use and water quality impacts from agriculture. He currently serves as an 
editor of the Journal of Agricultural and Resource Economics.

Aligning Quantity Challenges with Water Quality Expectations
Raj Rajan, Research Development & Engineering Vice President and Global 
Sustainability Technical Leader, Ecolab 
Dr. Raj Rajan is Vice President of Research, Development & Engineering and Global Sustainability 
Technical Leader at Ecolab. He helps drive top-line growth for Ecolab and its customers by 
embedding sustainability thought leadership into the innovation process, environmental metrics 
in internal operations and sector-level standardization of sustainability benchmarks. Rajan 
received a Ph.D. in environmental engineering from the University of Massachusetts and a 
bachelor’s in civil engineering in India.

Expanding the Window: The Past, Present and Future of Minnesota’s Water
Scott St. George, Associate Professor, Department of Geography, Environment and 
Society, University of Minnesota
Dr. Scott St. George is Associate Professor of Geography at the University of Minnesota, and 
Resident Fellow in the University of Minnesota’s Institute on the Environment. Previously, he was 
a Research Scientist with the Geological Survey of Canada in Ottawa. As an earth scientist trained 
in paleoclimatology, St. George uses evidence preserved in tree rings and other natural archives 
to understand how and why our environment has changed during the last several hundred or 
thousands of years. His research has produced new insights into how atmospheric, ecological 
and geological systems act and interact, and has made communities more resilient to the 
impacts of climate change and natural hazards.
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Participants and speakers share insights during the Water Supply Convergence Colloquium.
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