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introduction

Foresight Design Initiative conducted a systems analysis of
Chicago’s water and energy efficiency efforts with the objective
of revealing commonalities, relationships, insights, and
opportunities to accelerate change and catalyze greater impact.
Highlights from this analysis are described in this report.

imperative

In the face of climate change, decision makers can no longer rely
on fixed, narrow, and partial solutions. The reliability of
infrastructure systems, strength of institutional networks, and
resiliency of communities will continue to be tested in new and
unforeseen ways. Solutions sought must be holistic —addressing
the full scale of the challenge—and resilient—iterative and
responsive to new developments over time. Because such
solutions are often too big for any one entity to implement,
today’s pressing and complex challenges require unprecedented
coordination and collaboration among stakeholders across
disciplines and sectors.
Collaboration requires, at the very least, that stakeholders have a
common understanding of the systems that they seek to
influence. Thus, a necessary first step in building meaningful
collaborations is to collectively establish a common framework
before taking action.
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an introduction on systems analysis

definitions

When dealing with complex, entrenched problems, solutions
based on simple cause-effect relationships are often
ineffective or, worse yet, exacerbate the problem. Systems
analysis is an alternative methodology that seeks to trace a
problem to its root cause by examining the broader context of
factors that influence it. This involves a critical examination
of multiple perspectives, and takes into account all of the
factors that have shaped the status quo.

system: A system is an
interconnected set of elements
that is organized in a way that it
fulfills a function and produces its
own pattern of behavior over time.
A system has structure (related
components), demonstrates
behavior (fulfills a function or
purpose), and has
interconnectivity (processes are
connected by relationships).

The following seven elements were used for this analysis to
provide a framework for understanding the water and energy
efficiency systems.
causes: Sources of the challenge
responses: Solutions to the challenge
strategies: Methods for implementing solutions
drivers: Primary motivations for tackling the challenge
enablers: Resources required for success
barriers: Factors impeding success
desired outcomes: Defining success for the challenge

leverage point: A point in the
system where a small change
could lead to a large shift.
intervention: An action that
disrupts or changes the course of
a process.

methodology
The three major phases conducted in this
systems analysis were: Information Collection,
Analysis, and Pilot. The next phase is to
engage stakeholders in further testing and
implementing the proposed interventions.
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Figure 1: Four phases in
systems analysis.
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Traditional information gathering
methods, as described here, were
used to distill critical elements,
from root causes to the strategic
responses, related to the water
and energy efficiency efforts
underway in the Chicago region.

The analysis phase involved:
describing the current state of the
systems, defining the optimized
state, and identifying leverage
points for change.

The newly formed Calumet
Stormwater Collaborative served
as a timely and relevant case
study to test initial premises,
conceptual frameworks, and
intervention ideas. Foresight
Design Initiative assisted in the
facilitation of the exploratory
phase of the Collaborative, and
came away with a deeper
understanding of the water
system in the context of
stormwater in Chicago’s Calumet
region(see Appendix C).

stakeholder interviews
Semi-structured interviews were
conducted with 34 stakeholders
from the public, non-profit,
philanthropic, and private sectors
(see Appendix A). The interviews
generally followed a standard line
of questioning around the seven
system elements.
literature review
A thorough literature review
covered relevant resources, plans,
and reports (see Appendix B).

understand the current system
The initial step of the analysis
phase was to translate research
findings into a series of diagrams
that served as visual tools for
exploring the elements, flows (e.g.
of information, influence, capital,
etc.), and relationships of the
system from multiple
perspectives.
define the optimized system
Building on a firm understanding
of the current system, the key
characteristics of an optimized
system were defined. This vision
describes a system that is
economically, environmentally,
and socially sustainable.
identify leverage points for
change
A number of strategic
interventions were identified in
order to shift the current system
into its optimized state. They are
targeted towards specific leverage
points, or components that, when
altered or improved, can cause a
ripple effect of change across the
system as a whole.
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understanding the current system
The water and energy efficiency systems exist at
the intersection of three subsystems: the natural,
built, and social. While they are often managed
separately, these subsystems are closely
interconnected.

natural
Natural systems, such as the carbon and
hydrologic cycles, are inherently complex
and constantly evolving over time.

built
In order to leverage necessary natural
resources, closed and largely non-adaptive
physical infrastructure systems have been
constructed. These built systems have
altered and disrupted the natural systems
in which they are situated.

social
The social and governance structures that
have emerged to manage our built and
natural systems add another layer of
complexity, often referred to as “social
complexity” (Conklin, 2005).

Figure 3: Conceptual diagram of the interacting
natural, built, and social systems.
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what makes these systems complex?
Table 1

water

energy efficiency

Engineered system has been drastically modified
from natural state/hydrology

Multiple entities involved in generation,
distribution, regulation and consumption

Separate billing for potable, waste, and stormwater
services

Complex regulatory structure

Vast stakeholder network of non-profits, often
competing for funding

Large number of energy efficiency program
implementers, working at different jurisdictional
levels and with different partnership structures

Infrastructure system managed by two separate
authorities working at different scales, and under
different political influences

Divided interests and desired outcomes among
entities with control

Increased risk and uncertainty due to climate
change

Data ownership issues

Limited data or understanding of loss, use, and
integrity of system

Great diversity in consumer typologies that require
unique energy efficiency engagement strategies

definition
social complexity: The
diversity of and relationships
between stakeholders with
diverse perspectives and
understandings, due to
experience, education,
professional focus, or position
within the system, which
often drives
miscommunication,
misalignment, or conflict.

optimized system
Listed below are key characteristics of optimized water
and energy efficiency systems. They are organized
under the categories of natural, built, and social,
following the aforementioned conceptual framework.
The key takeaway is that, unless steps are taken to
optimize the social aspects, the impact of efforts to
improve the built and natural will never be fully
realized.
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optimized water system
natural

Capturing and using precipitation
Healthy wetlands and natural areas
Swimmable, drinkable, fishable water quality
Improving water infiltration and groundwater recharge
Returning treated water to the Lake

built

Reduce leakage from potable water distribution pipes and infiltration and inflow into sewer pipes
Maintain and monitor pipe integrity to improve efficiency and reduce unnecessary demand on built
infrastructure
Retrofit plumbing and foundations to mitigate basement backups and flooding
Resource recovery at treatment
New pipe system for greywater reuse
Rain harvesting offsets demand for irrigation and non-potable needs
Robust green infrastructure network, operating at multiple scales, improves infiltration and storage of urban,
suburban and rural landscapes to reduce risk of flooding

social

Local water utilities working towards a comprehensive and holistic integrated water management plan for
the region, with shared vision, data, and metrics
Standards and regulations are designed for watershed scale, which allow for flexibility and innovation
among entities regulated, while maintaining overall environmental quality
Adaptive approach to policy, planning, and implementation that promotes monitoring and reevaluation and
refinement over time
Coordinated and collaborative advocacy that achieves the necessary scale for systemic change
Using updated reference data on storm events for planning and policy
Detailed data on soils and infiltration rates at smallest scale possible
Planning for future scenarios based on rainfall and lake level trends and projections
Improved transparency and information sharing
Leveraging real time data on water system to better monitor, adapt, plan, respond
Build work and volunteer force for emerging green infrastructure design, construction, and maintenance
Ensure change management strategies are in place to evolve management and address human side of
change
Develop design standards for green infrastructure and other innovative strategies
Develop deeper understanding of cost-effectiveness of green infrastructure strategies
Improve connections between researchers and practitioners
Advance applied research in local research institutions
Performance modeling and evaluation to inform decision making
Full cost water utility rates (potable, waste, storm) reflect cost of modern and resilient infrastructure
New incentive structures for property owners to take action
Reduce economic burden of flooding on property owners
foresight design initiative ⏐ 10

optimized energy efficiency system
natural

Derive all energy from renewable sources

built

Improve transparency across built infrastructure, reveal energy sources
Promote district scale generation, storage, and distribution
Develop efficient electric appliances, heating, and transportation options to use as electrical generation
leverages renewable sources
Streamline marketplace for energy efficiency and renewable energy
Improve evaluation metrics of energy efficiency programs
Strengthen regulation on greenhouse gas emissions
Continue to ratchet up energy efficiency standard for appliances and technology

social

Political leadership with will to evolve the energy system
Improve transparency of data for users and organizations
Improve real time data access
Increase research on storage, distributed generation, smart grid, and alternative energy sources

principles for intervening in complex systems
In light of the complex dynamics between these interacting natural, built, and social systems,
three principles have emerged to more effectively manage them.

1. smarter systems with
transparent feedback
loops

2. adaptive
management that
promotes continuous
improvement

3. collaborative action
across sectors

Consistent and transparent
feedback loops are critical in
managing, maintaining, and
adapting systems over time, be it
a network of pipes, wetland
restoration effort, or energy
efficiency program. Finding new
ways to create feedback loops
with accessible and as-close-to
real time data as possible is a
high-priority intervention.

Feedback loops indicate how the
system is changing and
responding over time.
Management approaches must
also adapt over time through a
cyclic process of planning, acting,
evaluating, and modifying.

Underpinning each principle is the
need for stronger, more
collaborative relationships
between stakeholders, built on
trust and a mutual understanding
of their differing perspectives.
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principles & relative system interventions
principles

water interventions

energy efficiency interventions

smarter systems with
transparent feedback
loops

1. Accelerate Water Meter

1. Advocate for Transparent &

Installations

Accessible Data

2. Convene Research Summit
3. Identify Hotspots

adaptive management
that promotes
continuous
improvement

4. Monitor & Evaluate Investments

2. Reevaluate Evaluation

5. Practice Adaptive Management

3. Shift Administration

collaborative action
across sectors

7. Develop Grants Database

6. Advocate Full Cost Water Pricing

4. Leverage Consumer Decisions

8. Align Oversight
9. Broker Relationships

interventions
Through the systems analysis, a series of critical interventions
were identified as being necessary to overcome key barriers and
create the conditions for systemic change. These interventions
represent the practical actions needed to transition to the
optimized conditions. While many of them have been advocated
for by stakeholders within the respective water and energy
efficiency communities, they are presented here as a
comprehensive proposal for action given that these interventions
are interrelated and, in some cases, interdependent.
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water interventions

1

accelerate
water meter installations
Establish critical information feedback loops within the water system, starting with
water meters, to improve our understanding of its performance, demand, integrity, and
resilience over time.

challenge

There are significant data and information gaps across the water
system, specifically when it comes to usage rates at the building
and consumer level.

Figure 4: This information intensity diagram shows where there
is information about the volume of water flowing through the
system, from source (precipitation) to stock (Chicago River).
Dark purple indicates where there is detailed information.

implementation

As a necessary first step, the Chicago Department of Water
Management may consider accelerating the installation of water
meters by making it a mandatory, not voluntary, program. The
Department might also consider leapfrogging technology by
installing advanced metering infrastructure (AMI), as opposed to
the uni-directional advanced meter reading (AMR). AMI would
allow consumers to access information about their own water
usage at more frequent time intervals. AMI would also allow the
Department of Water Management to cross-reference usage
data against specific events or moments in time to better
understand the forces influencing demand.
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Figure 5: Water and
electric meter
connections installed
over time. Source:
Chicago Department of
Water Management’s
Water Quality Reports
(2010-2014), Chicago
Tribune, 2013; Market
Watch, 2014
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With the mandate to install 4 million smart meters by 2018,
ComEd’s Smart Meter Roll Out plan is an aggressive effort to
improve long-term system intelligence and resiliency. Since
2012, 700,000 smart meters have been installed across ComEd
territory.

foresight design initiative ⏐ 14

2

convene
research summit
Bridge the divide between local researchers, practitioners, and policymakers to
identify and advance priority research needs.

challenge

Unfilled research needs inhibit strategic, science-based
approaches.

implementation

Identify key entity(ies) to host annual one-day summit
convening researchers, policymakers, practitioners, and funders.
Outcomes for the research summit include:
§ Research agenda focused on pressing regional needs to fill
information gaps.
§ New connections between practitioners and researchers.
§ Advancement of science-based approaches to water-related
issues.
§ Greater mutual understanding across the research-practice
divide.

precedent

Other successful examples of local research summits bringing
together practitioners and researchers include the 2006
Calumet Research Summit and the 2009 Chicago Natural &
Wildlife Committee’s Research Summit on applied urban
ecology.

70% of

local research institutions to engage

interviewees identified
the need for more
research, monitoring,
and modeling.

Illinois Institute of Technology’s Armour College of Engineering
University of Illinois at Chicago’s Colleges of Engineering and Urban Planning
& Public Affairs
Argonne National Laboratory
UI LABS
University of Wisconsin-Milwaukee School of Freshwater Sciences
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3

identify
hotspots
Gain a clear understanding of the scale, scope, and root cause of issues and leverage
data to inform strategic resource allocation and intervention at key hotspots.

challenge

Lack of information on the location, extent, and scale of problem
areas, particularly in terms of basement backups and flooding
incidences.

implementation

Invest in research, modeling, and information sharing tools to
improve understanding around the scale, scope, and root causes
of water-related issues. Key data collection and research needs
that were identified during stakeholder interviews include:
§ Extent of water loss through leak detection audits.
§ Extent of infiltration and inflow into sewer system.
§ Extent and location of concentrated basement backups and
flooding.
§ Hydrologic and hydraulic model for the Chicago region.

precedent

plaNYC’s Sustainable Stormwater Management Plan (2008) is a
strategic, data-driven action plan, informed by a comprehensive
understanding of the scale and location of hotspots to effectively
mitigate issues.
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Figure 6: Sewer backups
complaint level per census
track. Source: plaNYC
Sustainable Stormwater
Management Plan, 2008

Figure 7: Depth to Groundwater.
Source: plaNYC Sustainable
Stormwater Management Plan,
2008

quotes from the interviews…
“Data-driven strategies in Chicago are underdeveloped.”
“Problems are underestimated, because they are invisible.”
“A key barrier is the lack of knowledge around the risks and costs of flooding.”
“We don’t have enough resources for basic scientific research that can guide decisionmaking, we don’t have the staff to perform data collection.”
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4

monitor & evaluate
investments
Develop the necessary evidence base to determine what is working and what is not,
to reveal cost-effective strategies, and to guide strategic decision-making and
investments.

challenge

There are missing feedback loops on the effectiveness of
strategies being deployed; particularly in the case of green
infrastructure for managing stormwater, where long-term cost
effectiveness remains unclear.

implementation

Funders may consider dedicating a portion of funding for
monitoring and evaluation to determine the long-term impact of
strategies and improve effectiveness of investments over time.
Types of information needed:
§
§
§
§

Distinction between project outputs and impact
Monitor infrastructure performance over time
Test assumptions about impact of strategies
Analyze cost-benefit of strategies

quotes from the interviews…
“Everybody thinks they are doing the right thing, but nobody agrees 100% on solutions to
common problems.”
“We have to demonstrate the cost-effectiveness of green infrastructure.”
“Nobody is looking at the cost of operating and maintaining green infrastructure
systems.”
“Grants aren’t available for monitoring, which makes it hard to establish feedback loops.”
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5

practice
adaptive management
Improve effectiveness of interventions by continually learning, adapting, and
reducing uncertainties.

challenge

Emphasis on finding fixed solutions does not account for
unintended consequences and changing conditions.

implementation

Train governmental agencies, non-profit organizations, and
others working on complex water issues in adaptive
management.

precedent

Great Lakes Restoration Initiative’s new funding priority for
2015-2019 is “science-based adaptive management” to evaluate
the effectiveness of efforts to improve the health of the Great
Lakes.

50% of

interviewees identified
the need for adaptive
and flexible
approaches to
management.

Figure 8: Adaptive
Management Approach.
Source: California's Delta
Stewardship Council,
2009
foresight design initiative ⏐ 19

6

develop
grants database
Create database and visualization of grants related to water efforts in the region,
accessible to foundations, as well as current and potential grantees, with the goal of
realizing a clear and transparent investment landscape that catalyzes collaboration
and informs impactful investing.

challenge

Uncoordinated and often redundant investments from multiple
sources.

Figure 9: Type of waterrelated projects funded,
through public and
private grants, in the
Chicago region (2013).

Figure 10: Public and
private grants issued in
2013 across different
project typologies.
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implementation

Local funders working on water-related issues to invest in a
shared database, to be accessible to current and potential
grantees. Potential database elements include:
§
§
§
§

precedent

Organizations, issues, and strategies are being funded
Proportion of funding dedicated to organizations, issues,
and strategies
Metrics and measures of success
Gaps in funding areas

Monitor Deloitte’s Strategy Landscape on Climate Action was
piloted in 2010 to illustrate grantmaking related to climate
change by more than a dozen funders.

Figure 11: Monitor Institute's Strategy
Landscape Interactive Demonstration.
Source: monitorinstitute.com, 2014
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7

advocate
full cost water pricing
Advocate for a significant increase in water rates – potable, waste, and stormwater –
to build a smart 21st Century water system.

challenge

Current price of water services undervalue cost of maintaining
resilient infrastructure systems.

implementation

Determine necessary public messaging for increasing water
rates to invest in more significant infrastructural interventions.
Metered consumption is a necessary first step. Full-cost water
pricing makes possible:
§
§
§
§
§
§
§

Cost-effective water conservation programs
21st Century infrastructural improvements
More intelligent system
More robust treatment
Renewable energy
Integrated water management
Closing the loop by returning water to the Lake
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8

align
oversight
Integrate the management of potable, waste, and stormwater by co-creating a
shared vision and common metrics for measuring success.

challenge

Fragmented authority and decision-making across the water
system.

Figure 12: Wide spectrum of desired
outcomes among water system authorities
and stakeholders.

implementation

Engage key authorities in a holistic planning process that
integrates multiple objectives (i.e., regulatory, policy and societal
goals) and visions of success.

precedent

Integrated Water Resource Management led by Philadelphia’s
Water Department aligns planning and management of:
§
§
§
§
§

Stormwater management
Degraded waterways
Infrastructure management
Source water quality and quantity
Flooding
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9

broker
relationships
Stronger, more productive relationships through better navigation and negotiation
between key entities and stakeholders, resulting in more impactful collaborations.

challenge

Relationships between stakeholders are weak or strained, thus
inhibiting coordination and collaboration.

implementation

Pursue a co-creation process with key stakeholders to identify
the best arrangement, be it a strategically-oriented person or
group to serve as a broker or a joint council structure to develop
a shared, overarching mission.

precedent

Cleveland Water Alliance
§ Launched in 2012
§ Cross-sectoral network of corporations, academic
institutions and public agencies from across Northeast Ohio.
§ Purpose is to share knowledge and spur innovative solutions
to freshwater issues.

75% of

interviewees identified
the need for better
communication,
coordination, and
collaboration.
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energy efficiency interventions

1

advocate for
transparent & accessible data
Ensure smart-grid enabled data is accessible and leveraged to establish feedback
loops that improve strategic efforts to encourage and incentivize energy savings.

challenge

While the system is getting smarter, real time data on energy use
remains inaccessible to stakeholders and consumers.

implementation

Negotiate privacy concerns while improving transparency of data
to advance our energy future. Leverage new data to:
§
§
§
§
§
§

Strategically align stakeholders and reduce redundancy
Monitor real time energy use and explore new correlations
Expand strategic energy efficiency efforts
Reduce economic burden for consumers
Promote renewable energy
Mitigate carbon emissions
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2

leverage
consumer decisions
Work with the private sector, from retailers to contractors, to promote smarter
energy choices at key decision points where the savings potential is greatest.

challenge

Current emphasis on residential behavior change misses key
opportunities to take advantage of reactive energy choices.

implementation

Identify the key moments of decision-making and partner with
stakeholders engaging consumers. Key decision making
moments include:
§ Applying for loan for home repairs
§ Replacing large appliances like a hot water heater
§ Purchasing a new home

precedent

Northwest Energy Efficiency Alliance’s Energy Forward Program
§ Conducted regional market research and developed a
consumer-messaging platform to encourage consumers to
purchase the most efficient televisions.
§ Provided incentives to encourage retailers to carry and
promote TVs with an “Energy Forward” label.
§ Increased market share for super-efficient TVs by 15%.
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3

reevaluate
evaluation
Consider more holistic, long-term social and environmental impacts when
evaluating energy efficiency projects implemented as part of Illinois’ Energy
Efficiency Portfolio Standard (EEPS).

challenge

Total Resource Cost Test is an inflexible evaluation metric for
energy efficiency programs limiting innovation and social impact.

implementation

Work with regulators to integrate holistic, balanced approach to
project approval and evaluation that considers adding the
Societal Cost Test. Alternatives to the Total Resource Cost Test:
§ Non-energy benefits
o Avoided GHG costs
o Avoided environmental health costs
§ Social discount rate

precedent

The State of Iowa requires utilities to evaluate the costeffectiveness of their programs using:
§
§
§
§

Societal Cost Test
Program Administrator Cost Test
Ratepayer Impact Measure
Participant Cost Test

quotes from the interviews…
“Total Resource Cost test generally limits the types of energy efficiency programs and
strategies that can be employed.”
“Utilities want short-term, least cost solutions to energy efficiency… i.e., rebate
programs that benefit higher-income customers.”
“Utility run energy efficiency programs are really governed by… the evaluators who
review and approve plans based on the Total Resource Cost Test, which offers very little
flexibility or room for innovation.”
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4

shift
administration
Remove the disincentive of utilities in promoting energy efficiency by empowering a
third party to administer rate-payer funds for energy efficiency projects
implemented as part of Illinois’ Energy Efficiency Portfolio Standard (EEPS).

challenge

Utilities are driven by compliance and are not inherently
motivated to reduce energy use.

implementation

Advocate for a third party administrator of funds from utility for
user-centered energy efficiency efforts.

precedent

The State of Wisconsin’s energy efficiency program (Focus on
Energy) administration is decoupled from utilities and
implemented by third-party organizations.

Figure 13: Schematic
diagram of Wisconsin’s
energy efficiency
program administration
and implementation.

60% of

interviewees identified
the need for more
holistic approach to
energy savings.
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intervention
analysis
cost vs. impact

Each intervention is seen as an essential step in achieving the
optimized conditions. However, some fulfill more pressing needs
than others. As well, some interventions are more attainable
today than others, given various capacity, leadership, financial,
and regulatory constraints. When choosing what interventions to
focus on first, we considered the level of effort and relative cost
required for implementation, as well as the interdependencies
between them. Those classified as wild are truly transformative
actions that require great capacity, willingness, and/or resources
and, often, cannot be reasonably undertaken without prior, more
mild interventions. These are not concrete labels, but rather
opposite ends of a spectrum of viability and impact. The
following diagrams plot out each intervention on this spectrum,
and demonstrate that each represents a single step towards
achieving an optimized system.

water

energy
efficiency

Figure 14: Water and energy efficiency
interventions, respectively, plotted from
mild to wild, with connecting lines to
indicate related or interdependent
relationships between them.
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next steps
engaging
stakeholders
in an action plan

With this comprehensive understanding of where the critical
leverage points are, stakeholders must be engaged in creating a
strategy and workplan for implementation. The plan for
catalyzing action around these interventions begins with sharing
the findings of the systems analysis to key stakeholders in the
systems. Through webinars, one-on-one meetings, and small
working groups, stakeholders will be invited to respond to the
following questions:
§ Do these interventions resonate with your experience
working on these issues?
§ Are there interventions missing here?
§ How might we collectively move on these interventions?

urgency, viability, and impact
There are three major prerequisites for effective
action: urgency, capacity, and impact. The very
purpose of the systems analysis was to identify
impactful interventions, so all the
recommendations meet that criterion. However,
not all have equal urgency or require the same
capacity.
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It is possible to create the necessary urgency by capitalizing
on temporary drivers or events, and capacity needed to have
an impact. Urgency can be created by capitalizing on
temporary drivers or events; and capacity can be built with
new partnerships and professional development
opportunities.
Collectively comprehending areas of need, urgency, and
viability is key to beginning to formulate where and how to
target and leverage resources. When evaluating the urgency,
capacity, and impact it is often helpful to consider some of
the following questions:
What issue has urgency and should it?
Is the issue framed correctly?
What is the context for it?
How is impact measured?

definitions
urgency: The existence of external
demand for and/or interest in, for
whatever reason, for altering the
existing status quo.
capacity: Insures that the change
agent possesses the necessary
tools, knowledge, and influence for
successfully executing a system
intervention.
impact: The resulting outcome(s)
of a systems innovation, including
when and how it will be potentially
measured, and what will be
altered.

Figure 15: Water and
energy efficiency
interventions examined
for their relative urgency,
capacity, and impact.
Energy Efficiency
Interventions

Accelerate Water Meter Installs

Convene Research Summit

Identify Hotspots

Monitor & Evaluate Investments

Practice Adaptive Management

Advocate Full Cost Water Pricing
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Align Oversight

Broker Relationships

Advocate for Transparent &
Accessible Data

Revaluate Evaluation

Shift Administration

Leverage Consumer Decisions

Water Interventions
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W2
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W6

W7
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W9

E1

E2

E3
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Urgency
Capacity
Impact
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appendix a ⏐ stakeholders interviewed

water stakeholders interviewed
non profit sector
Joel Brammeier, President,
Alliance for the Great Lakes
Angela Larson, Coastal Program
Manager, Alliance for the Great
Lakes
Mary Ann Dickinson, President &
CEO, Alliance for Water Efficiency
Harriet Festing, Water Program
Director, Center for Neighborhood
Technology
Bill Schleizer, Managing Director,
Delta Institute
Ryan Wilson, Stormwater Program
Manager, Elevate Energy
Jessica Dexter, Staff Attorney –
Water, Environmental Law &
Policy Center
Karen Hobbs, Senior Policy
Analyst – Water, Natural Resource
Defense Council
public sector
Michael Berkshire, Green Projects
Administrator, Chicago
Department of Planning and
Development∗
David Leopold, Streetscape and
Sustainable Design Program
Manager, Chicago Department of
Transportation∗
Aaron Koch, Deputy
Commissioner for Sustainability,
Chicago Department of Water
Management
Brendan Daley, Director of Green
Initiatives, Chicago Park District∗

Tim Loftus, Principal of Water
Resources, Chicago Metropolitan
Agency for Planning

John Paul Jewell, Clean Energy
Finance Specialist, Environmental
Law & Policy Center

Marcia Willhite, Water Bureau
Chief, Illinois Environmental
Protection Agency

Rebecca Stanfield, Senior Energy
Advocate, NRDC

Josh Ellis, Sustainability Program
Director, Metropolitan Planning
Council

Brian Katamay, Senior Engineer,
UIC’s Energy Resource Center
public sector

Thomas Kuentz, Associate
Director of Engineering,
Metropolitan Water Reclamation
District

Deborah Stone, Chief
Sustainability Officer, Cook
County

Debra Shore, Commissioner,
Metropolitan Water Reclamation
District

Kate Tomford, Chief Sustainability
Policy Advisor for the Illinois
Energy & Recycling Office, Illinois
Department of Commerce &
Economic Opportunity

David St. Pierre, Executive
Director, Metropolitan Water
Reclamation District
private sector
Paul Patton, Senior
R&D/Regulatory Manager, Delta
Faucet Company
Pete Mulvaney, Water Specialist,
Skidmore, Owings & Merrill
John Bauer, President, Water
Harvesting Solutions
energy efficiency stakeholders
interviewed
non profit sector

Ann McCabe, Commissioner,
Illinois Commerce Commission
Aaron Joseph, Deputy
Sustainability Officer, City of
Chicago
Anthony Star, Director, Illinois
Power Agency
private sector
Joel Freeling, Client Program
Manager, Environmental &
Infrastructure, CB&I
Peter Locke, Healthcare Outreach
Consultant, TerraLocke & ComEd

Eve Pytel, Director of Strategic
Priorities, Delta Institute
Kevin Dick, Certificate Programs
Project Manager, Delta Institute
Anne Evens, CEO, Elevate Energy
∗ Experts invited to speak on both
water and energy efficiency efforts.
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appendix b ⏐ resources
American Water Resources Association Policy Committee. 2012. Case Studies
in Integrated Water Resources Management: From Local Stewardship to National
Vision.
American Water Works Association. 2014. AWWA State of the Water Industry
Report.
Center for Neighborhood Technology. 2009. Creating a Chicago Regional
Building Energy Efficiency System.
Center for Neighborhood Technology. 2012. People, Water, and the Great Lakes:
Ready for Change?
Center for Neighborhood Technology. 2013. The Case for Fixing the Leaks.
Chicago:
Center for Neighborhood Technology. 2012. Urban Flooding in the Great Lakes
States: A Municipality/Utility Survey Report.
Center for Neighborhood Technology. 2012. Water Loss Control in the Great
Lakes States: Utility Survey Report.
Chicago Department of Water Management. 2013. City of Chicago 2013 Water
Quality Report.
Chicago Department of Water Management. 2014. City of Chicago Green
Stormwater Infrastructure Strategy.
Chicago Metropolitan Agency for Planning. 2014. Energy Impact Illinois Final
Technical Report.
Chicago Metropolitan Agency for Planning, Illinois-Indiana Sea Grant,
University of Illinois Extension. 2013. Full-Cost Water Pricing Guidebook for
Sustainable Community Water Systems.
Conklin, Jeff. "Wicked Problems & Social Complexity." In Dialogue Mapping:
Building Shared Understanding of Wicked Problems, by Jeff Conklin, 1-19. New
York: Wiley, 2005.
Grant, Heather McLeod. Monitor Institute, 2010. Transformer: How to build a
network to change a system: A Case Study of the RE-AMP Energy Network.
Great Lakes Commission & Great Lakes and St. Lawrence Cities Initiative.
2012. Restoring the Natural Divide.
Great Lakes Restoration Initiative. 2014. Great Lakes Restoration Initiative
Action Plan II.
Meadows, Donella. Thinking in Systems: A Primer. White River Junction, VT:
Chelsea Green Publishing Company, 2008.
Metropolitan Planning Council. 2013. Immeasurable Loss: Modernizing Lake
Michigan Water Use.
Mulvaney, Peter, and Joseph Kozak. 2010. "AIChE Midwest Regional
Conference." Energy and Carbon Footprint of Water Treatment, Water
Reclamation, and Waterway Management in Greater Chicago.
SmithGroupJJR. 2014. "Roundtable Forum on Green Infrastructure." Beyond
Metrics.
SmithGroupJJR, 2013."Roundtable Forum on Green Infrastructure." The Future
of Green Infrastructure in Chicago: Challenges, Trends and Opportunities.
Stockholm Resilience Centre. 2014. Applying resilience thinking: Seven principles
for building resilience in social-ecological systems.
U.S. Army Corps of Engineers. 2014. Great Lakes and Mississippi River Interbasin
Study.
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appendix c ⏐ case study ⏐ calumet stormwater collaborative

origination

In 2014, the Millennium Reserve Steering Committee
recommended 14 immediate priorities in realizing thriving
commerce, communities, and wildlife in the Calumet and
southeast Chicago lakefront area. The Calumet Stormwater
Collaborative, convened by the Metropolitan Planning Council
with funding from the Chicago Community Trust, was formed in
order to pursue the Millennium Reserve priority to “Improve
stormwater management through investments in and
coordination of green infrastructure solutions.”

case for change

The Calumet Stormwater Collaborative is comprised of key
stakeholders controlling land, infrastructure, financing tools or
regulatory powers related to stormwater. The negative impacts
of stormwater in the Calumet region, from flooding to poor water
quality, result from historic land use decisions, declining
infrastructure sufficiency, and increasingly severe storm events.
These drivers work at a larger scale than the scope or jurisdiction
of any one organization or agency. Sytemic change in Calumet
necessitates interventions at the scale of the problem and
collaboration across sectors.

exploratory phase

Working closely with the Metropolitan Planning Council, and
others, Foresight Design Initiative helped to facilitate an
innovative process rooted in a systems approach to problem
solving. The “exploratory phase” process engaged stakeholders
in productive exercises that foster collaboration, determine root
causes, cultivate shared goals, and build momentum towards
collective action.
Throughout the exploratory phase, the Calumet Stormwater
Collaborative’s approach has been “go slow to go fast;” taking
the time to create accord on the definition of the problem and
recognize root causes has allowed the Collaborative to
seamlessly begin to cultivate shared goals and identify
opportunities for collective action.
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setting the stage

To set the stage, the initial objectives of the Collaborative were to:
1. Reveal the lack of coherence in defining the problem.
2. Make transparent the motivations, both organizational and
individual, for participating in this effort. After the introductory
meeting, members of the Calumet Stormwater Collaborative
discussed the many ways in which “stormwater” is defined and
experienced in the Calumet region and it quickly became clear
that a common understanding of the problem, and even
common terminology to describe it, was missing.

understanding
the problem

A shared understanding of the problem is a prerequisite for
better alignment and coordination. Accordingly, the
Collaborative’s next step was to co-create a diagram of the
stormwater system to identify:
Positive and negative impacts of precipitation in Calumet
Key drivers of those impacts
Key issue or problem areas in the system
“Implementers,” stakeholders who have direct control over
the system
§ “Influencers,” those who have the ability to influence the
implementers
§
§
§
§
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motivations for participating in collaborative
As articulated by collaborative participants
Discover what others are doing.
Understand where there is need.
Find opportunities for collaboration.
Reduce flooding and combined sewer overflows.
Leverage, coordinate, and direct funding.
Ensure water quality and healthy habitats.
Implement solutions at the regional scale.
Develop new business opportunities.
Promote and coordinate planning of green
stormwater infrastructure.

The act of diagramming the system not only
established a common understanding of the
problem, but also enabled the sharing of
expertise and knowledge among stakeholders
and encouraged reflection on the whole
system beyond the silos in which most
stakeholders work.
From this collective diagram of the system, the
Collaborative distilled nine fundamental
challenges that must be faced to more
effectively improve stormwater management
in the Calumet region.
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fundamental challenges
as articulated by collaborative participants

1 consequences of non-over bank flooding.
Examples: Property damage. Public health related to mold and direct sewage exposure. Excessive street
ponding.

2 consequences of overbank flooding.
Examples: Impaired right of ways as a result of flooded streets and underpasses. Stream channel erosion.
Loss of recreational opportunities due to flooded ball fields and parks.

3 drain on public resources from repeated, ineffective, partial interventions.
Examples: Costs of individual municipal rain barrel programs. Street patching as opposed to pipe repair.
Demonstration projects that have not been scaled up.

4 drain on private resources from repeated, ineffective, partial interventions.
Examples: Foundations and other private resources spent on disjointed efforts or temporary fixes.

5 degraded water quality from non-point source pollution.
Examples: Algal blooms in surface waters from nutrient runoff.

6 degraded water quality from point source pollution.
Examples: Public health implications of combined sewer overflows. Limited recreational use of the Chicago
River.

7 declining infrastructure performance and sufficiency over time.
Examples: Infiltration and inflow of stormwater in sewer pipes of separate systems. Loss of functionality of
green stormwater infrastructure without maintenance.

8 overconsumption of potable water for non-potable needs.
Examples: Rain not used as a resource. Algal blooms in potable water fed lagoons due to phosphorus
additions. Treatment and energy costs associated with toilet flushing with potable water.

9 underutilization of existing assets.
Examples: Some assets not yet recognized as opportunities: i.e., vacant land.
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identifying
common goals &
opportunities

Of the nine fundamental challenges, Collaborative stakeholders
identified the following as being priority challenges that they,
collectively, have the capacity to make an impact on today:
§ Consequences of non-overbank flooding.
§ Drain on public and private resources from repeated,
ineffective, partial interventions.
§ Declining infrastructure performance and sufficiency over
time.

plan, act, and evaluate
The Collaborative’s work is ongoing and is now focused on
key actions necessary for bigger, better, and faster impact
on managing stormwater in the Calumet region.
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appendix d ⏐ opportunities at the water & energy nexus
Today, there is a growing focus on the potential energy savings that can be gained from
improving the efficiency of water and wastewater (W/WW) facilities. Given that 70-80% of
a municipality’s total energy use is dedicated to treating and distributing water, significant
energy savings exist in this sector. Below represents a summary of the key insights and
opportunities that were gained through stakeholder interviews on the water and energy nexus.

key insights

W/WW facilities represent a huge untapped energy efficiency
opportunity.
There are a growing number of funders and implementers
working to bring energy efficiency to W/WW facilities, including
IL Department of Commerce and Economic Opportunity (DCEO)
via ComEd rate payer dollars; IL Environmental Protection
Agency grants and revolving loans; Illinois Clean Energy
Community Foundation via ComEd endowment; Elevate Energy;
and Energy Resources Center at University of Illinois at Chicago.
Current W/WW facility energy efficiency efforts are missing a
potentially significant opportunity: water conservation. It is yet
unclear how much energy savings potential this represents.
Energy efficiency funding and incentives for W/WW facilities
are metric-driven, with a clear focus equipment upgrades, rather
than the softer side of change (i.e., processes, trainings, and
other aspects that may have a longer-term impact).
W/WW facilities are more apt to share information and best
practices with one another compared to other industries,
because they are not in competition. However, they have fewer
opportunities to do so.
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barriers identified

Energy efficiency is not a top priority for W/WW facilities,
because it is not necessarily supportive of and sometimes
counter to their core missions and regulatory obligations.
W/WW industry is a highly regulated, and thus risk adverse
industry. There is no room for error in regulation and service
provision.
Fundamental regulatory barriers exist. However, key leverage
points for energy efficiency exist when water quality standards
are tightened, often requiring equipment and process changes.
Knowledge (data) and knowledge sharing is lacking. Few
W/WW facilities know what their energy use is and where it is
going. Energy management systems are needed at facilities.
Benchmarking internally and externally is needed.
Culture is another barrier identified. New technology and
equipment is often held as a scapegoat for anything that goes
wrong at facilities.
There is no funding for training, marketing, or education for
W/WW facility operators.
Energy efficiency funding sources are very complicated and
dispersed. W/WW facilities do not know where to start or who
to go to.
DCEO energy efficiency funding is annual, meaning the results of
change need to occur within one year, which greatly limits what
upgrades and projects qualify.
There are no regulatory drivers for W/WW facilities to be more
energy efficiency, and thus, they may become reliant on
incentive programs.
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opportunities

Net zero energy challenges can inspire motivation and creative
problem solving among engineers at W/WW facilities.
US Environmental Protection Agency is looking at new regulatory
models that may allow more flexibility for innovation (i.e., an
integrative watershed permitting model for regulating clean
potable, waste, and storm standards).
Leverage industry association events to promote and share
energy efficiency opportunities and best practices.
Innovation at W/WW facilities is an effective way to attract new
talent and the next generation of engineers.
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