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While the Village of Oak Park has several exceptional attributes towards achieving environ

mental-sustainability relative to other communities, it still has the challenge of an ecological 

footprint that far exceeds its own carrying capacity, or that of the region (see Ecological Foot

print section of this report). While most of this ecological footprint is inherent for any community 

that is located within the infrastructure and standard of living of the United States, there are two 

primary issues that became apparent during the course of this study that are specific to Oak 

Park, as follows; 

• The lost opportunity of not taking advantage of available natural resources, while instead 

relying on an energy intensive, inefficient, and costly human-made infrastruclural system. 

• The existing disconnect of accountability between those who derive the benefits of any 

environmentally-sustainable strategy, and those who bears the costs. During our investiga

tion, there appeared to be not only a lack of incentives to initiate environmentally-sustain

able policies and strategies, but often disincentives as well. 

The following are a few examples of these issues. 

Water 

Oak Park receives an annual rainfall of 35.82" I year, or 2.8B gallons. About 60% of this rainfall 

falls upon impervious surfaces (streets, alleys, roads, parking lots, rooftops, etc.), whereupon it 

is channeled to Oak Park's combined stormwater I sewer system. This system is connected 6 

miles downstream to the Stickney Waster Reclamation Plant of the Metropolitan Water Recla

mation District (MWRD) of Greater Chicago. 

The Village of Oak Park pays a wastewater treatment fee to MWRD which is based upon 

the amount of supply water provided to Oak Park from Lake Michigan. Property owners in Oak 

Park also pay an additional wastewater treatment fee to MWRD through their property tax bills, 

based on their property's estimated assessed value. Therefore, there is no economic incentive 

for the Village of Oak Park collectively, or property owners individually, to reduce or pre-treat 

their stormwater I sewer discharge, as there will be little, if any, realized cost savings benefit. 

While approximately 1.7B gallons per year of unused rainfall is being sent to MWRD, 

Oak Park imports over 2B gallons (2008) per year of Lake Michigan supply water from the City 

of Chicago, at a cost to Oak Park resident end users of $8.8M. While free and plentiful rainfall is 

being diverted to MWRD, Oak Park is paying the City of Chicago to pump, process, and deliver 

water from Lake Michigan for watering yards and gardens, washing cars, and other nonpotable 

water uses. 
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CornEd Franchise Agreement 

The Village of Oak Park has an agreement with Commonwealth EdisDn which allows ComEd ( 

use of the public way in exchange for the supply of electricity, without charge, to the Village that 

is used for traffic lighting, building lighting and various other uses in municipally-owned and 

occupied buildings. This agreement was adopted by the village in 1993, and lasts for a term of 

58 years. 

Therefore, the Village has no economic incentive to implement energy-efficiency meas

ures with regard to traffic lighting, municipal building lighting and other electrical loads, as they 

will incur an initial cost investment without benefit of energy cost savings. 

Energy 

Oak Park receives a vast amount of free and plentiful sunlight within its 4.5 sq. mi. of land area. 

In terms of energy, Oak Park receives between 67M Btu/day during December, and 256M 

Btu/day during June. While this passive solar energy supply is largely unused, Oak Park resi

dents import about 161 M kWh (2008) per year of electricity from Commonwealth Edison 

(ComEd) at a cost of $21.9M. Residents also import over 26.4M (2008) therms per year from 

Nicor at a cost of $30.3M. 

The resultant annual greenhouse gas emission (2008) from this consumption of electric

ity includes over 77,000 Ibs. of carbon dioxide (C02). Resultant air pollution emissions also 

include 375,000 Ibs. per year of sulfur dioxide (S02), and 1,278 Ibs of high level nuclear waste. 

Despite this disconnect between free and plentiful sunlight with expensive, fossil-fuel or 

nuclear-based energy sources, it was found that the Village of Oak Park has a disincentive for 

reducing this imported energy use. The municipal utility tax on ComEd residential energy billings 

is nearly $1.0M per year, while the municipal utility tax on Nicor billings is approx. $1.6M per 

year. Therefore, any reduction in electrical or natural gas usage will significantly reduce a pri

mary revenue stream in the village operating budget's General Fund. 

Challenges 

Although Oak Park was originally planned and developed as a highly decentralized and walk

able community, recent growth and development trends in the Chicago metropolitan area have 

exerted pressure onto inner-ring suburbs, such as Oak Park, towards becoming a more cen

tralized, auto-centric community. For example, in 1917, there were 2,372 autos registered in the 

Village of Oak Park. With a population at that time of 34,876 persons, that was one vehicle for 

every 15 residents. There are currently over 30,756 vehicles registered in Oak Park, with a 

/ 
\ 

population of 52,524 (2000 U.S. Census), which is one vehicle for every 1.7 persons. ( 
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The net result is more Oak Park residents are being influenced to use their vehicles to drive to 

stores, parks, and schools rather than walking or biking. To accommodate the increased 

vehicular traffic, the Village invests significant capital funding to construct, operate and maintain 

an infrastructure that is necessary for a more auto-centric community. Additional adverse 

impacts are also incurred from increased pollution emissions and resultant public health risks 

(such as asthma), increased traffic accidents and resultant casualties, decreased walk

ing/exercise and resultant public health effects (such as obesity), and increased fossil fuel 

usage with associated global security risks. 

Opportunities 

This report discusses several opportunities that exist towards affecting a more environmentally

sustainable village. They are being provided for consideration for an updated Village of Oak 

Park Comprehensive Plan, and therefore are broadscope in scale, as appropriate for use with 

this primary planning policy document. 

Summary 

As explained in the Methods section of this report, the approach for this UIC project is com

prised of three phases: Scoping, Inventory, and Assessment. The emphasis of this report is on 

the first two phases, as the Assessment Phase relies upon discussion and feedback from the 

village upon completion and review of the Scoping and Inventory Phases. The amount of data 

and information gathered and compiled for this report has been vast, and every effort has been 

made to compile, organize and integrate this information in a meaningful manner for this report. 

Essentially, this report provides a model of the energy, materials, monetary, cultural, and 

information flows throughout the system defined as the Village of Oak Park. This latest repre

sentation of Oak Park is historically aligned with the first pre-European settlement representa

tion provided by John Walls, a Federal field surveyor whose field notes and plat map scoped 

and inventoried this area's flora and fauna in the Summer of 1821 (fig. 1). 

The next step would be to continue this process further, and provide a detailed Improve

ment Analysis given the benefit of this model. Eventually, and beyond the scope of this report, 

the next step would be to complete a computer simulation system model of the energy, material, 

monetary and information flows of Oak Park, which would allow policy makers the capability of 

interactive decision and policymaking necessary with regard to the complex adaptive system 

known as the Village of Oak Park. 
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II. INTRODUCTION 

On what basis shall it be decided to allocate X dollars to Activity A instead of Activity B, or 

instead of allowing the taxpayer to use the money for his individual purposes? (Key, 1940) 
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This study is based on the investigation of the Village of Oak Park as an urbanized ecosystem. 

Instead of addressing each component independently, this holistic approach views the village as 

an ecosystem in which components are interconnected and interdependent. This approach 

allows for a complex, dynamical system model based on scoping, inventorying, and assessing 

the system's critical variables and relationships, as represented by the flux and cyclic processes 

of energy, materials, costs, and information. A system model serves as a basis for how energy, 

materials, information, people and costs interact on a complex and dynamic urban scale. How 

energy and materials are processed, the impacts of densification, economic performance, and 

the rate at which change occurs can all be informed by a model of the system that links size to 

scale and shape through information, material, and social networks that constitute the essential 

functioning of communities. 

For most municipalities, the decision- and policymaking process relative to' environ

mental-sustainability is somewhat fragmented and ad hoc. There is a need for a more formal

ized system to access relevant, reliable, and accurate information relative to the current and 

projected impacts of village environmentally-sustainable policy. 

A system model conceptualizes the Village of Oak Park within a socio-ecological frame

work, so as to allow a more formalized level of inquiry'. From this conceptualization, scenarios 

may be assessed relative to their alignment with the village's overall vision. This is intended to 

enhance informed decision- and policymaking, prioritized within the municipal budget and allo

cation of public expenditures. 

For a decision-making process to be more than a checklist of issues and strategies, a 

systems-based integrative approach is needed to seek interrelationships, patterns and syner

gies. Towards this end, a decision-making model may be used to identify 'synergies' and 'con

flicts' between interrelated strategies. 'Synergies' are the interaction of two or more agents or 

forces so that their combined effect is greater than the sum of their individual effects 'Conflicts' 

include any strategies that adversely effect the performance or outcome of another strategy. 

And finally, a model provides the 'logic' to assign rank order (prioritization) relative to the 

potential effectiveness of issue I strategies, so as to provide a basis for informed decision- and 

policymaking. Towards this end, the intent of a model is to understand and improve the urban 

system of Oak Park according to; 1) the level of difficulty in implementing the strategy in terms 

of expertise and technology (readily achievable, not readily achievable, not achievable); 2) the 

applicable time scale of implementation (immediate, near-term and long-term); and 3) the rela

tive initial and life-cycle cost of implementing the strategy relative to a municipality's budget, 

extemal funding, and retum on investment. 
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In the history of Oak Park, there have been four benchmark issues that have shaped Oak Park's 

future, as follows; 

1901: self-rule: in response to the approaching threat of annexation by the City of Chicago, 

the village voted to separate itself from Cicero Township, thereby preserving village 

autonomy and self-rule. 

1921: balance: in response to the approaching threat of proliferation of new multi-family 

dwellings, the village board adopted one of the first zoning ordinances in the U.S., 

which restricted density in residential districts, thereby preserving neighborhood bal

ance and scale. 

1968-73: diversity: in response to the approaching threat of segregated housing, the village 

board passed the Fair Housing Ordinance (1968) and later adopted the landmark 

policy statement, "Maintaining Diversity in Oak Park" (1973), thereby preserving 

diversity. 

1970: preservation: in response to the approaching threat of new development, the village 

board adopted the Landmark Ordinance, which codified historic preservation in Oak 

Park, thereby preserving its architectural heritage. 

The common thread running through all of these issues was that visionary village leaders had a 

heightened awareness of an impending threat, as well as the foresight to formulate and imple

ment action in a proactive manner that managed the threat towards a desirable outcome. Inter

estingly enough, the village response to each issue was started with an initial vision, a touch

stone, which guided village policy at that time and thereafter. Examples were Roberta Ray

mond's thesis, The Challenge to Oak Park: A Suburban Community Faces Racial Change 

(1972), and Hasbrouck and Sprague's, A Survey of Historic Architecture of the Vii/age of Oak 

Park (1974). 

A fifth benchmark issue has emerged recently in Oak Park and other municipalities- sus

tainability. This global issue concerns our ability to live in a healthy and prosperous way that is 

harmonious with the environment and the needs of future generations. In 2008, for the first time 

in human history, half of the people on earth will live in cities, or 50% of 6.6 billion humans. By 

2030, it is projected that the world will have almost five billion urban residents. Urbanization, as 

an anthropogenic process, has resulted in one of the most rapidly expanding ecosystems today 

- the urbanized ecosystem. 
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Another factor which results from the way humans manage their environment is the real 

issue of climate change. The way that people, especially in the United States, have chosen to 

build and operate cities (and the rural landscapes that support cities) is energy-intensive, 

depletes water and other finite natural resources, and disconnects cultures from nature. Alter

natively, cities that embrace integrated sustainable practice at every level provide a healthier, 

more productive living environment in concert with a more vibrant economy. 

These circumstances pose not only a threat to the way of life for residents of Oak Park 

as did the previous benchmark issues, but an opportunity to improve the quality of life by lead

ing the way towards enVironmentally-sustainable urban living. 

( 

( 
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IV. METHODS 
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OVERVIEW 

Analogous to a natural ecosystem, an urbanized ecosystem is a dynamic and interrelating com

plex system (fig. 2). The input environment (IE) is composed of energy and materials, which are 

then processed by the system into resultant outputs. The output environment (OE) is composed 

of processed energy (stored, converted, consumed) and material exports. Within each system 

there are processes (feedback loops, energy circuits, heat sinks, etc.) which are governed by 

the laws of nature (photosynthesis, decomposition, etc.) and thermodynamics. 

In the built environment, such as the 

Village of Oak Park, energy flows out of the 

system in the form of heat and other trans

formed or processed forms such pollution 

emissions. Material flows are processed as 

outputs that are also wastes (solid waste, 

wastewater, etc.). Waste is the by-product of 

an inefficient human-fabricated system, 

whether it is a machine, vehicle, building, or 

community. The recommended goal in planning 
Fig. 2. Ecosystem model 

( 
\ 

for an urban ecology is to model the village as an ecosystem, with zero waste by-products from / 

processed energy and materials. 

Complex adaptive system models are based on equations reflecting known relationships 

between variables. Ideally, one would complete a comprehensive and detailed model of the 

Village of Oak Park which would include algorithms of all relevant energy, material and mone

tary flows. If such a model existed, one might be able to predict with reasonable certainty where 

the village is headed, foresee problems and be guided to take action to avoid adverse impacts. 

Unfortunately, no such model exists and one will likely not be developed in the near term due to 

the overwhelming level of complexity inherent with social systems of communities. 

Despite the inherent uncertainty of complex urban systems, it remains essential to inven

tory the essential components of the village system, so as to establish baseline indicators that 

can provide accurate and reliable information about the viability and efficiency of the system. 

This necessary completion of an inventory is independent of any particular ideological view cur

rently adopted by a community. How much value the village assigns to each of the system com

ponents is a matter for public dialogue, and should be derived from an Environmentally-Sus

tainable Vision Plan (refer to Timeline section of report for further discussion). 

( , 
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An inventory is required to provide all essential information about the viability of a system, and 

the future basis for evaluating its rate of change and to indicate its contribution to the village's 

overall vision. Specific services include an intensive inquiry involving in-depth research of the 

village's physical/cultural/ecological history coupled with an inventory of energy and material 

flows and biological processes. This requires a reasonably detailed model of the total system 

and its components, which involves three separate phases: 

1 - Seoping: Identify the boundaries of the major components that are relevant to the system; 

2 - Inventory: Complete a historic survey and current inventory of energy, materials, and infor

mation related to the village, as well as their interrelationships and costs. 

3 - Assessment Determine how to use this information for assessing the viability and sustain

ability of current and future developments, and to compare with alternative development 

paths. 

Phase 1 - Seoping 

Scoping defines the extent of analysis and the 

system boundaries (fig. 3). The boundaries for 

this project will be defined as the municipal 

boundaries of the Village of Oak Park.; 1.5 mi. by 

3.0 mi., or 4.5 sq. mi. Since externalities (such 

as the economy) and flows (such as air pollu

tion) do not adhere to any human-fabricated 

boundaries, the scale of the system boundaries 

is not only local, but regional and even global 

as well. An example of this range of scales is 

provided by the carbon cycle; from how a local 

Fig. 3. Village of Oak Park as an open system 

plant processes atmospheric CO2 into food via photosynthesis, to excessive atmospheric CO2 

from local pollution emissions which results in global warming. 

It should be noted that Phase 1- Seoping does not include within its scope the inventory

ing of energy, material, information, and cost flows related to government agencies other than 

the Village of Oak Park; such as the Park District of Oak Park, Oak Park Township, School Dis

trict 200, and School District 97, although it may include the spatial analyst of their property and 

land use. 



VILLAGE OF OAK PARK: SYSTEM MODEL 13 

Phase 2 -Inventory 

This Phase consisted of the data compilation and documentation towards inventorying the ( 

current energy, material, information and cost flows to (inputs), through (throughputs), and from 

(outputs) the system boundaries of the village. This included a quantification of demographics 

(population, parcels, households, dwellings, vehicles, etc.), infrastructure (streets, alleys, light-

ing, traffic signals, parking lots, water, sewer, sidewalks, parkways, utilities, etc.), energy inputs 

(solar insolation, wind profile, electricity, natural gas, motor fuel, etc.), energy outputs (pollution 

and greenhouse gas emissions), solid waste outputs (refuse, recyclables, yard waste), water 

inputs (precipitation, water supply, leakage), water outputs (stormwater, sewage, surface runoff, 

combined sewer overflow events, etc.), and biological processes (biodiversity, native species, 

invasive species, urban landscape, etc.). Energy and material flows are provided in terms of 

quantity (amount, costs, taxes, waste), type (residential, commercial, industrial, municipal) and 

scale (household unit, village-wide). 

The inventory included the associated 

spatial attributes with the above flows; such as 

land use, gross and net density, building typol

ogy (fig. d), permeable I impermeable surface 

area, open space, and transportation networks. 

Relevant footprint analysis will also be 

included, such as an ecological footprint, 

greenhouse gas footprint, and carbon footprint, 

to be completed both on individual household 

and village-wide scales. 

An important part of the inventory is 

Fig. 4. Housing typology 

identifying the essential networks and relationships within in a system. This requires a process 

of aggregation and condensation of available information and data, and the directed search for 

missing information needed for a comprehensive description of the system. The result of this 

effort is a conceptual model, which is then used to identify indicators providing essential infor

mation about the system. The inventory effort will be supported by images, maps, digital ortho

photos, and field measurements. The inventory will include GIS applications for representation 

and process modeling, pending availability of GIS-related files from the Village of Oak Park. 

ESRI's ArcView 9.2 will be used, along with such extensions as ArcGIS Spatial Analyst and 

Network Analyst. 

( 

( 
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As precision isn't always necessary in this type of inventory, Fermi estimation will be used in 

determining many of the quantities. Named for 20th century physicist Enrico Fermi, Fermi 

estimation is a method for making justified approximations about quantities that are excessively 

difficult to compute given limited available information. 

Phase 2 - Inventory also includes a historic survey concerning the physical, cultural and 

natural trajectory of the Village of Oak Park, which includes the collection and assessment of 

relevant available documentation; including geologic, geographic, social and economic data, as 

well as specific historic land use and development patterns, transportation networks, and urban 

landscapes. The time line of interest will span from pre-European settlement to present. 

Phase 3 - Assessment 

In the realm of urban sustainability, baseline indicators have become a mechanism for simplify

ing complex urban phenomena and relationships. Phase 3 - Assessment characterizes and 

assesses the viability and sustainability of the existing village system and subsequent rate of 

change by using the baseline data and information obtained from Phase 2 - Inventory, as fol

lows: 

• Identify baseline indicators that are clearly defined, reproducible, unambiguous, under

standable and practical. 

• Determine baseline indicators that will assist the village in determining the viability and 

susfainability of proposed policy and developments, relative to alternative options. 

• Complete an assessment that will provide a framework, process and criteria for finding 

an adequate set of urban sustainability metrics and target indicators that may be used in 

conjunction with an Environmentally-Sustainable Vision Plan. 

Summary Report and Presentation 

The inventory and assessment phases will be organized under the following five primary vari

ables of land, water, air, energy, and materials. 

Site: (physical environmental site planning): native landscaping, compact development, 

alternative transportation, etc. 

Water (hydrological management): stormwater management, wastewater technologies, and 

water efficient landscaping. 

Air: pollution emission reduction, carbon sequestration, heat island effect. 
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Energy: energy performance, renewable energy, building placement and orientation. 

Materials: solid waste management and recycling, building reuse, local and recycled content 

materials. 

The deliverable. outcomes will be a summary report (digital version for printing) and presentation 

that includes the complete baseline inventory, summary of assessment, and a review of critical 

next steps relative to Phases 2 and 3. CDF will be available to present the report to key repre

sentatives of Village government, including the Village Board, Green Team staff, and relevant 

citizen commissions, as well as any public meetings. 

TIMELINE 

The intent of this report is to serve as the basis for informed decision- and policymaking. As 

such, it is of particular relevance towards the development of an environmentally-sustainable 

vision plan, as well as towards any update and/or modification of the Village of Oak Park Com

prehensive Plan (Oak Park, 1990). 

A vision statement is a big picture statement. It is a starting point 

from which all else flows, towards a desired end-state, while being 

adaptive to change. A vision serves as a measure by which the valid

ity of a concept can be tested, so that informed decision and policy

making may take place with a frame of reference from which to de

termine the goals and objectives. Although sustainable initiatives and 

actions have been identified and recommended (fig. 5) by the Oak 

Park Environment and Energy Advisory Commission's Environmental 

Action Plan (2009), an overall vision towards an environmentally 

sustainable Village of Oak Park has yet to been articulated. While 

identifying initiatives and recommending actions is certainly of vital 

I 
! 

_~~1 
Fig. 5. A Sustainable 
Village report by EEAC 
(2009). 

importance, it needs to be coupled to an overarching theme or vision. A vision statement is the 

base metric to assess, select and prioritize goals, objectives, issues and strategies. 

A Comprehensive Plan is a collection of guidelines and policies that state a municipal

ity's visions and values. It is a legal document that defines the city's long term goals that is pub

licly vetted. It outlines the goals, preferred methods, and strategies for civil servants that guide 

the growth and maturity of an area of governance. It is a document that covers the long term 

and is necessarily vague, as it can never cover every situation. Its raison d'etre is to give policy 

makers a direction in vague situations. 

( 

( 

( 
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Updates of Comprehensive Plans rarely happen as often as desired. In practice, it usually hap

pens between 10 and 15 years by the time they are written and officially documented. They 

encompass long term goals and rarely offer immediate paybacks and often entail political back

lash. However, we have all been the beneficiaries of comprehensive plans. One only needs to 

visit Yellowstone National Park, the country's first national park, to understand the affect that 

proactive thinking can have on future generations. It is imperative that this long term time line is 

understood to fully value sustainability in planning. 

For the purpose of this report, the time line was based on a short-term time range to the year 

2020, and a medium -term time range to the year 2040. 

The village currently uses the 1990 Comprehensive Plan (Village of Oak Park), adopted Sept. 4, 

1990 (fig. 6). According to the 1990 Plan, "it is predicated on the community's commitment to 

human values: a sense that the village exists for its citizens, that the physical manifestations of 

the community - housing, parks, businesses, streets, etc. - are there to serve its constituents." 

The following timeline is excerpted from the 1990 Plan. 

"Oak Park's first known plan was published in 1925. It was a relatively 

simple plan that suggested specific projects for a much simpler time. 

In the 48 years that followed, long-range planning was largely piece

meal. It wasn't until 1973 that the village adopted its first thorough 

comprehensive plan." 

"The 1973 comprehensive plan represented the village's first attempt 

to annunciate its approach to redevelopment and to guide future 

changes in the community. Its greatest accomplishment was not the 

document itself but the process that prodded the community to con

front issues and develop philosophies." 

Comprehensive Plan 1990 

Villoge 01 Oak Park, JUlnols 

_"_"1"" 

Fig. 6. Comprehensive 
Plan (1990). 

"The Comprehensive Plan 1979 was an outgrowth of the 1973 plan, although its format was 

substantially changed to that of a policy plan. It presented statement of goals, objectives and 

policies to provide guidance to the village's decision-makers '" . The 1990 Comprehensive Plan 

retains the format of the 1979 Plan." 

Environmental-sustainability is an emerging topic in planning, and as such the Village of 

Oak Park is seeking to address its challenges. The best place to do this is to incorporate envi

ronmental-sustainability into the Comprehensive Plan. They both take long tem views of current 
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actions in spite of few immediate paybacks. Both have to address (mitigate, deal with, reconcile) 

scientific uncertainty for current actions, and must attempt to project the results Df current ( 

actions with future reactions. Comprehensive Plans can be bargaining chips in negotiations with 

intergovernmental agreements and NGOs where the village has limited power. 

A primary purpose of this report is to study the inherent complexity of environmental-sus

tainability and its application to a municipality, and to provide tools for the Village of Oak Park to 

encompass environmentally-sustainable practices in its most current Comprehensive Plan. 

Towards this end, a report format has been selected that is similar to that of previous compre

hensive plans to aid in their adoption, organized by primary energy and material flows; Site, 

Water, Energy, Air, and Material. 

BOUNDARY (SCALE) 

The system boundary for this project is the municipal boundary of Oak Park; 1.5 mi. by 3.0 mi., 

or 4.5 sq. mi. But since externalities (such as the economy) and flows (such as air pollution) do 

not adhere to any human-fabricated boundaries, the scale of the project is local, regional and 

even global. 

An example of this range of scales is provided by the carbon cycle; from how a leaf proc

esses atmospheric C02 into food via photosynthesis, to excessive atmospheric C02 from pollu

tion emissions which results in global warming . 

. URBAN SUSTAINABILITY'INDICATORS 

An Indicator is a sign which provides evidence of variable conditions. Indicators may be qualita

tive (a sunbum is a good indicator of overexposure to sunlight at the beach), or quantitative (E. 

coli levels above 1,000 colony-forming units, or CFUs, will trigger a ban at Chicago beaches. 

Anything between 235 and 1,000 CFU will result in an advisory). 

The use of indicators to support governmental policy and decision-making is not new, In 

the realm of economics, indexes such as the Gross National Product (GNP), the Dow Jones 

Industrial Average, or the Consumer Price Index are measures that represent some aspect of 

the economy. 

"If we could first know where we are, and whither we are tending, we could better judge what we 

do, and how to do it ... " 

Abraham Lincoln, speech to the Illinois Republican state convention, June 16, 1858 

( 

( 
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Background 

Urban Sustainability Indicators (USls) traces its roots with the social indicators movement, 

which sought to expand public and policy attention from the limited skill set of concerns 

addressed by economic indicators. 

During the depression, H L Mencken, the famed Baltimore journalist, published a famous 

series of articles that rated the quality of life in cities and states. In the 1960s, President Lyndon 

Johnson realized that the success of his Great Society program rested on a clear understanding 

of social needs, priorities, and objectives, and the ability to evaluate progress toward those 

goals. 

In 1966, LBJ directed the secretary of Health, Education, and Welfare to seeK ways to 

improve the nation's ability to chart its social progress. Specifically, the department was told" to 

develop the necessary social statistics and indicators ..... With these yardsticks, we can better 

measure the distance we have come and plan for the way ahead." 1 

How can we use indicators to measure other facets of quality of life, such as sustainability? 

In the late 80s and early 90s, several communities in the U.S. started developing indicators that 

represented a more holistic approach than their predecessors. It was during this time that the 

concept of Urban Sustainability Indicator (USI) programs began. USls were not narrowly 

focused on anyone aspect - environment, economy or a society's culture - rather, they were to 

. 'presenta more integrated and interconnected reality. USls were to reveal long-term trends in 

economic, environmental, and social well-being and help chart the path to a changed future. In 

other words, USls were to be "bellwether tests of sustainability [and] reflect basic characteristics 

that are fundamental to the long term economic, social or environmental health of a community" 

(Mitra, 2003). 

In 1992, at the United Nations Earth Summit, it was agreed upon that indicators of 

sustainable development needed to be developed so as to provide a solid basis for decision

making at all organizational levels and to contribute to the self-regulating sustainability of inte

grated environment and development systems. 

Distinguishing Characteristics 

In the realm of urban sustainability, indicators have become a mechanism for simplifying com

plex urban phenomena and relationships. Over the past decade, the science of USls has 

matured. There are five distinguishing characteristics of an Urban Sustainability Indicator pro

gram (Mitra, 2003), as follows: 
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Holistic: Rather than measure a single aspect of a community independently of others, USls 

should illustrate the linkages between and within the system. One way to gauge sustainability ( 

holistically is to measure it against community goals. For example, the Village of Oak Park may 

use indicators to help determine whether the direction the community is headed is consistent 

with community goals stated in their Comprehensive Plan. Indicators can allow the community 

to hold itself, its public officials, public staff, citizen's commissions, and supporting institutions 

accountable to its sustainable goals and objectives. 

Time descriptive: USls need to be understood within the context of time, so as reveal and 

assess changes (trends) over the course of a defined period of time. That is, whether it is mov

ing towards or away from its environmentally-sustainable targets. Indicators must show 'where 

you are, where you are going, and far you are from your goal' within the context of an overall 

timeline. 

Contextually relevant: It is imperative that any USI program to be place-specific, which in this 

case is the Village of Oak Park. While a basic checklist or best practices could be referenced as 

a guide for general conditions and broadscope issues, it would not reflect the specific conditions 

unique to Oak Park. For example, while the recently completed U.S. Green Building Council's 

(USGBC) LEED-Neighborhood Development (ND) Rating System3 provides a good generic ( 

checklist of sustainable development indicators, they are not responsive to the unique charac

teristics, concerns and opportunities that are specific to Oak Park.' 

The same holds true for exemplar USI case studies such as Sustainable Seattle (2003), 

Santa Monica's Sustainable City Program (1994), and the Central Texas Sustainability Indica

tors Project (2000). While serving as excellent case studies (Appendix A), any Urban Sustain

able Indicators developed for Oak Park would need to be contextually relevant and place

specific. 

Responsive to changing values: The value of an indicator or a set of indicators can vary over 

time. As the approach to measurement is based on a community's vision of sustainability, it 

becomes susceptible to change as the mindset changes over time. Indicators should, therefore, 

be re-assessed for their continued relevance by the applicable village department and/or citi

zen's commission, such as the Oak Park EEAC. Indicators may need to be modified, added or 

even removed from a USI program during subsequent reviews. 

( 
\ 
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Technically Valid: USls need to be technically and economically achievable within the parame

ters of local expertise and budgetary constraints. The values of indicators must be measurable, 

and statistical measures should be available from accessible databases. This can be achieved 

internally with village staff and relevant citizen's commissions, with technical expertise provided 

by planning, public works, engineering, and financial personnel. External technical expertise can 

be used to assure the scientific quality of the data and measures. 

"Everything that can be counted does not necessarily count; everything that counts cannot nec

essarily be counted. " 

Sign hanging in Albert Einstein's office at Princeton University. 

Systems Approach 

Indicators are both important and risky because they reside at critical points within the decision

and policymaking cycle. Nearly every decision is intended to bring some important system con

dition to some desired state. Action is taken depending on the discrepancy between the desired 

state or goal and the perceived state of the system (Meadows, 1998). 

Most communities rely upon lists of Urban Sustainability Indicators. While these lists 

serve some limited benefit as an initial step, they fail to capture the inherent complexity of the 

community for several reasons; (a) they are derived ad hoc, without a systems theoretical 

framework to reflect the·cpe-ration and viability of the total system; (b) they always reflect the· 

general mindset and particular interest of their authors; and (c) as a consequence of (a) and (b), 

they are overly dense in some areas (multiple indicators for essentially the same concern), and 

sparse or even empty in other important areas (80ssel, 1999). In other words, they are not a 

systematic and complete reflection of the total system, i.e., human society integrated within the 

rules and boundaries of the biophysical environment. 

Realizing the inadequacy of current approaches to indicators of urban sustainability, a 

more advanced approach is to analyze the entire complex of problems and tasks more carefully. 

This requires a reasonably detailed model of the total system and its components, as follows 

(80ssel, 1999); 

• 

• 

• 

Identify the major systems that are relevant in the context of sustainable development; 

Develop an approach for identifying indicators of sustainability of these systems; 

Use this information for assessing viability and sustainability of human development at 

different levels of societal organization. 
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Complex System Models 

As previously explained in this report, complex system models are based on equations reflect- ( 

ing known relationships between variables. Ideally, one could complete a comprehensive model 

of the Village of Oak Park which would include all relevant energy, material and monetary flows. 

If such a model existed, one might be able to predict with reasonable certainty where we are 

headed, foresee problems and be guided to take action to avoid them. 

Unfortunately, no such model exists and one will likely not be developed in the near 

term. The real question then, is whether there are practical and useful models somewhere in 

between this conceptual ideal and a simplistic, linear checklist of indicators. 

Some major parts or sub-systems of the whole urban system can be SUccessfully mod

eled, notably certain physical systems like the flow of stormwater or the transport of air pollut

ants. As previously described, the methodology used for this report is based on the ecosystem 

model used by ecologists, where some progress had been made in modeling, but there remains 

many areas where knowledge is simply too inadequate to construct even a conceptual model of 

how the system functions, let alone a detailed complex systems model of an urban area. 

One recommended approach is to follow the guidelines developed by the International 

Ins.titute for Sustainable Development's (IISD) Measurement and Indicators Program. The 

objective of this program is to identify practical guidelines which can assist in the selection and ( 

application of Urban Sustainable Indicators. One of the outcomes of the IISD program was the 

.,.Se.lJagio Principles - ten selected principles that serve as guidelines for the entire assess!))~o\ 

process including the selection and design of indicators. 

Ecological Footprint 

Another type of indicator is termed ecological footprint. Developed in 1996 by Canadian ecolo

gist William Rees and Mathis Wackemagel (a graduate student of Rees at the University of 

British Columbia), an ecological footprint analysis is an "accounting tool that enables us to esti

mate the resource consumption and waste assimilation requirements of a defined human 

population or economy in terms of a corresponding productive land area." (Wackernagel & 

Rees, 1996) 

The ecological footprint is scalable, and applicable to an individual, community, or 

region. It allows a comparable measure with other footprints, and therefore of particular use as 

an Urban Sustainability Indicator. The below graphic and calculations shows that Oak Park's 

popUlation of 52,524 (2000 U.S. Census) residents has an estimated footprint of 1,600 sq. mi., 

which is 356 times larger than it's land area of 4.5 sq. mi. / 

\ 
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What this means is that 1,600 sq.mi. of biologically productive land area is necessary to sustain 

current levels of resource consumption and waste discharge by Oak Park's population. Since 

Oak Park's footprint is larger than its actual land area, it is reliant upon importing resources from 

beyond its boundaries, which is acceptable if the exporting area footprints are smaller than their 

respective land area. If not, than the residents of Oak Park (and their supporting land area 

system) are drawing down on the world's resources, which is essentially unsustainable. 

For comparison, when the total amount of biologically productive land area in the entire 

world is divided by the human population, there are about 4.5 acres available per person. The 

average U.S. footprint is about 24 acres per person, an area roughly comparable to 24 football 

fields. If everyone on Earth lived like the average American, we'd need at least four more Earths 

to provide all the materials and energy to sustain that level of consumption. 

For this exercise, the average footprint for Oak Park residents was estimated to be 19.5 

acres per person, which was estimated to be somewhat less than the average US footprint due 

to Oak Park's high density, walkability, and usage of mass transit. 

The Earth's ecosystems generate an amount of surplus resources that can be con

sumed by humans without damaging the ecosystems. When the consumption of resources goes 

beyond this surplus, the ecosystems are depleted, and will finally not be able to support the 

same size population at the same level of consumption. There is a time-lag between this "over

shoot" and its effects. 

Scientists tell us that we are now in 'overshoot. We have gone. beyond using the surplus 

generated by the Earth's ecosystems to depleting the natural "capital stock". Using language 

from economics, we are living not only off the interest, but off the principal. 

Individuals may calculate their own ecological footprint at www.myfootprint.org. 

"The real act of discovery consists not in finding new lands but in seeing with new eyes. 

Marcel Proust 

Mindset and Consensus-Building Approach 

Indicators arise from values (we measure what we care about), and they create values (we care 

about what we measure). An individual or collective mindset defines what is important, what 

questions should be asked, what goals are possible, what can and should be measured (Mead

ows, 1998). 
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Given the multiplicity of values and mindsets, it is essential that any selection of urban 

sustainability indicators to be place-specific and represent the consensus of the community. The ( 

residents of a community have the advantage of being most knowledgeable about the values 

and workings of their community, and therefore should be engaged in any discussion and 

selection of USls specific to their community. The Village of Oak Park's recently approved Pub-

lic Participatory Planning Guidelines (2006) are well-suited to guide this public process. 

Training and Institutional Capacity Building 

It is a highly recommended that a series of workshops aimed at the provision of in-depth training 

be provided for applicable Village of Oak Park staff conceming the development and use of an 

Urban Sustainability Indicators program. After implementation of a USI program, assessing pro

gress towards urban sustainability should be assured by; 

• Clearly assigning responsibility and providing support in the decision-making process. 

• Providing institutional capacity for data collection, maintenance, and documentation. 

• Supporting development of local assessment capacity. 

While such training is above and beyond the scope of this project, CDF would be glad to dis-

cuss with the Village of Oak Park any opportunity to provide the training necessary for the ( 

evaluation, selection, implementation and assessment of Urban Sustainability Indicators. This 

may entail the development of a compreheDslve set ofSu$tainable Design and Development 

Guidelines for all aspects of community development. This guidelines document would support 

the "Guiding First Principles" created in an environmentally-sustainable vision plan, and would 

provide a clear, detailed definition of the Village's expectations for all public and private invest-

ment in buildings, infrastructure, and operations. 

It is intended that the guidelines document would be prepared subsequent to and in sup

port of the sustainable Visioning process. CDF is available to define a scope and process for this 

guidelines document as part of the visioning process in identifying "next steps". 

( 

\ 
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V. CONTEXTUAL TOPICS 
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NATURAL HISTORY 

The geologic composition of the land plays an important role in Oak Park's history. Thousands ( 

of years ago the region north to Wilmette, west to LaGrange and south to Blue Island was cov-

ered by a glacial layer of ice geologists called "Lake Chicago". (Guarino, 2000) The ice melted 

and the terrain of the region evolved into a low marshland interspersed with a series of high 

sandbars or ridges (Guarino, 2000). The level of the lake dropped and the land was swampy 

except along the spit, and there was little vegetation (Evans, 1921). 

In the Oak Park area the high ground or ridge known as the "Oak Park Spit" originated at 

North and Ridgeland Avenues, ran diagonally through Taylor Park, and ended near Madison 

Street and Des Plaines Avenue (Appendix B). The ridge formed a Continental Divide which 

passes through the village from the north in a southwesterly direction to the westem boundary 

of the village. It formerly deflected the waters falling upon its western slope to the Des Plaines 

River and the Mississippi through the Illinois River, and the waters of the eastern slope found 

their way to the St. Lawrence by way of the west branch of the Chicago River. Due to the rever

sal of the Chicago River all drainage now goes through the Mississippi system. 

More than 150 years ago the region took its old name of Oak Ridge from the continuous 

forest of oak trees found along the ridge's crest. 

Vegetation 

. The sandy soils of the spit made growing conditions for harsh. The vegetation that was com

monly found on the spit was herbs, thickets or shrubs, and trees. Herbs found could be sweet 

clover, annual weeds, or certain kinds of asters and grasses. Thickets or shrubs could include 

junipers, dogwoods and sumac. The trees found within this area were poplars, white pines, red 

cedars, and oaks. White oaks predominated the area, but were cut down by pioneers who dis

covered it made good lumber. 

Large grass plains were found on the east and south sides of the spit. Trees could not 

grow here because there was too much water. West of the spit, a swamp forest developed. 

White swamp oaks, burr oaks, red oaks, and maples were the trees found in the swamp forest. 

Today the impacts of settlement on the natural environment were negative, but primarily 

unavoidable. Once where prairies stood now has become Kentucky bluegrass. Few trees are 

left that are significant to Oak Park's heritage. Refer to Appendix C for a location map of heri

tage bur oak trees that remain in the Village of Oak Park 

( 

( 

" 
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HISTORIC PRESERVATION 

By many accounts, preserving an old structure will save more time, money and natural 

resources than building a new one. Historic preservation is inherently environmentally-sustain

able - the "greenest" building is one that is already built. Adaptive reuse of buildings preserves 

embodied energy, reduces the amount of raw materials that are harvested, and saves salvage

able materials from being sent to the landfill. Embodied energy is a rational for saving buildings 

that is too often overlooked. Initial embodied energy can be direct from transportation and con

struction processes, indirect energy from acquisition and manufacturing of materials, or recur

ring energy that collects during regular maintenance and renovation of the building. All of this 

energy is lost when that building is torn down. 

Often, "green" developers reject adaptive reuse in favor of building entirely new build

ings. In fact, LEED standards for eco-friendly construction award only 1-2 credits (a fraction of 

what's required for LEED certification) for adaptive reuse of historic buildings. This is unfortu

nate for several reasons. 

First of all, most older buildings are inherently energy-efficient. Most can be brought up 

to efficiency standards through doing small-scale work like replacing windows and adding insu

lation. Also, much more energy and materials are consumed up front in new construction, 

whether that construction is LEED certified or not. In addition, most new green development is 

often larger than it needs to be, which can cause several problems. One problem is that even 

though new buildings consume less energy per square feet than older ones, since they are so 

much larger, they often end up using just as much or even more energy. A new, efficient build

ing needs to operate for over thirty-four years to equal the total energy of an existing building. 

Also, the footprints of new buildings alter the streetscape, causing historic streets to lose 

their human scale and walkability. Too often new construction is not built to be oriented towards 

the street and pedestrian friendly. Another point to consider is that once a single building has 

been torn down, the historic architectural pattern of the street has been interrupted, making it 

easier for developers to make the case to tear down others. 

One clear advantage to historic preservation is that it saves money. Rehabilitating old 

buildings is expensive, but still vastly cheaper than new construction, especially when you factor 

in the costs of demolition. 

Cities often site economic development as a reason for demolishing historic buildings; 

getting rid of old buildings to make way for new construction in downtown business districts. For 

most towns, particularly Oak Park, perhaps the best way to stimulate economic growth is to 
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rehabilitate the buildings they already have. In many cases, this practice is ultimately more prof-

itable and less wasteful. "Sustainable cities seek to manage economic growth and development ( 

to be more consistent with their visions of what kind of community they desire to achieve (Port-

ney, 2003)." In other words, Oak Park shouldn't try to compete with communities that are build-

ing huge strip malls and condo developments, because that would be trying to be something it's 

not. The Village of Oak Park already has an infrastructure that has the potential to be even more 

successful, if it is fully supported, because it is unique, organic and authentic. 

Assessment 

Eighty percent of the housing in Oak Park was built before 1940. Nearly 50% was built before 

1920. Furthermore, roughly a third of the homes in Oak Park fall under one of three historic dis

tricts: The Ridgeland/Oak Park Historic District, the Frank Lloyd Wright Prairie School of Archi

tecture District, and the Gunderson Historic District. Oak Park also has nine buildings listed on 

the National Register of Historic Places. It is important to note that while the National Register 

designation does not guarantee that the buildings will never be torn down, it does offer property 

tax abatement for rehabilitating owner-occupied residences. The historic districts supplement 

the underlying zoning regulations, rather than replacing them. 

The Village of Oak Park has a Historic Preservation Commission (HPC) that identifies 

landmark buildings and historic districts, works to preserve the historic character of the village, 

and provides free architectural advice to owners of property in historic districts. The HPC is an 

important tool to help preserve the historic character of Oak Park's residential streets. 

However, the buildings in the historic downtown business district are still vulnerable to 

demolition. In July 2005, the Village of Oak Park Historic Preservation Commission created a 

map showing the distribution of historically significant structures in the downtown core. A vast 

majority of the buildings are labeled as being structures of merit or significant. Yet no regula

tions guarantee the survival of any of them. Currently, the only tool that preservationists have is 

the ability to delay demolition permits; regulations related to historical preservation are not 

binding. 

Strategies 

Cities often achieve the most success when they combine historic preservation with economic 

development. The most effective strategies included giving local tax credits, on top of federal tax 

credits, to businesses that invest in existing downtown structures, and by providing grants and 

technical assistance for rehabilitation. By concentrating new investment in the historic downtown 

( 

core and neighborhood commercial districts, cities can alleviate development pressure on the ( 
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urban fringe and direct private funds to save historic places. Gaining support from a combination 

of private and public funds is essential. 

Adaptive use can take many forms. Adaptive reuse can be the most challenging in the 

case of larger structures, such as churches or schools. Popular adaptations are shopping malls 

or condos, but more creative solutions have been successful. For example, a development 

company in Portland, Oregon rehabilitates old structures like schools and firehouses into hotels 

and restaurants. Other recommended strategies include; 

• Maintain current setbacks and building heights in all new residential construction. New con

struction in business districts should not be more than 50% taller than existing buildings. 

• Implement tax incentives to encourage developers to utilize adaptive reuse strategies. 

• Begin a conversation between the Oak Park Historic Preservation Commission and 

Environmental & Energy Advisory Commission to remove obstacles from implementing en

vironmentally-sustainable methods and materials. 

• Promote "green" strategies that incorporate historic elements, including the use of awnings 

and other types of vernacular architecture. 

EXTERNALITI ES 

Strictly from an economic perspective, externalities occur when costs or benefits borne through 

production spill over to those in society not involved in consuming or supplying the good. This 

represents either a cost or a benefit that is not accounted for in the market. Although they may 

be positive, externalities primarily conjure up a negative connotation. 

In the context of this plan, extemalities will represent costs, or threats, produced outside 

of Oak Park that adversely affect residents living within its boundaries. These should be taken 

into account when discussing sustainable development because they have the potential to 

hamper progress. Oak Park may find it necessary to work with surrounding communities on 

environmental issues. 

The most apparent externality produced outside of Oak Park is air pollution from indus

tries northwest and southwest of the village. The prevailing winds during the summer blow pol

lutants released to the air over Oak Park where some could settle at dusk and possibly be 

inhaled by residents exerting themselves during the day. The prevailing winds during the winter 

months come from the west and northwest, while during the summer months they shift and 

come from the southwest. The following tables present the pollutants released to the air by 

neighboring communities to the south, southwest, west, and northwest of Oak Park. 
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Table 1. Communities west and southwest of Oak Park4 

Forest Riverside & North Totals 
Pollutants Berwyn Cicero 

Park Riverside (Lbs/yr) 

CFC 4.80 (},OO (},OO (},OO 4.80 

CO 10.85 47,261.40 18.53 (},OO 47,290.78 

N02 31.70 737.85 31.27 (},OO 800.82 

PB (},OO 0.74 0.00 (},OO 0.74 

PM10 0.10 106.85 38.72 (},OO 145.67 

PT 3.29 708.35 54.63 (},OO 766.27 

S02 0.38 307.80 0.22 (},OO 308.40 

VOC 47.84 787.18 52.64 0.35 888.00 

Table 2. Communities west and northwest of Oak Park4 

Elmwood Franklin Melrose River Schiller 
Pollutants Northlake Totals 

Park Park Park Forest Park 

CFC (},OO 0.38 0.08 Q.,OO (},OO Q.,OO 0.46 

CO 8.01 107.08 469.49 79.74 7.49 23.75 695.54 

N02 92.44 299.82 519.04 118.64 0.88 51.24 1082.06 

PB (},OO (},OO 0.32 Q.,OO (},OO Q.,OO 0.32 

PM10 1.03 7.90 104.38 50.52 0.14 1.66 165.63 

PT 583.74 3657.61 497.28 356.73 5.99 481.26 5582.60 

S02 2.46 7.57 5.98 280.64 0.94 3.86 301.45 

TCA Q.,OO 6.20 (},OO Q.,OO Q.,OO 17.78 23.98 

VOC 58.85 2287.60 314.25 556.58 8.43 169.67 3395.39 

Note that Table 1 presents communities that would affect air quality during the summer and that 

the biggest threat stems from industries and businesses located in Cicero. While not as imme

diately harmful to residents in Oak Park, the communities in Table 2 would affect air quality 

during the winter. For more information on the pollutants and their related health effects, see the 

Illinois Annual Air Quality Report 2004 at http://www.epa.state.iI.us/air/air-guality

reportl2004/index.html. 

Other externalities presenting health risks to residents of Oak Park are toxic emissions from 

( 

( 

diesel engines coming from the Union Pacific trains, especially when they are left running over ( 
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night. Toxic emissions coming from the exhaust pipes of cars. trucks. and semi-trucks traveling 

on the Eisenhower Expressway also present health risks. more so during times of congestion. 

According to the Illinois Annual Air Quality Report 2004. while the dangers associated with high 

concentrations of carbon monoxide (CO). for example. are well known. lower concentrations 

can aggravate cardiovascular disease. 

Although not directly related to health. the estimated population of the Northeastern Illi

nois region may exacerbate existing conditions surrounding Oak Park. The communities listed 

above are some of the closest to Oak Park. but that does not mean that communities further 

away do not affect air quality within Oak Park. If the population in municipalities to the west of 

Oak Park increase as predicted by the Northeastern Illinois Planning Commission. by 2030 the 

Eisenhower could have more cars traveling to and from Chicago for work. Some municipalities 

west of Oak Park are likely to see an increase of 30.000 in their populations. Employment in 

those municipalities. however. could also increase up to 20.000 and keep some residents from 

traveling to and from Chicago five days a week. but not all. 

Lastly. factors mitigating these extemalities are quality public transportation (i.e .. Metra 

and the "L"). education. forests. trees. and green space (e.g .• parks). Ideally. public transporta

tion would reduce the number of cars on the Eisenhower as residents in municipalities west of 

Oak Park would choose to ride rather than drive. Public education on the environment would 

hopefully increase awareness and respect. Thatcher Woods. which is directly west of Oak Park. 

is an example of a forest preserve that helps to increase air quality. According to the Environ

mental Protection Agency. approximately 1.35 acres of trees are needed to absorb 1 0.000 

pounds of carbon dioxide in one year. Finally. any green space is an asset that provides vege

tation and trees to help counteract pollution. 
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VI. INVENTORY 
( 

( 

( 
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OVERVIEW 

The Inventory Phase consists of data compilation and documentation towards inventorying the 

current energy, material, information and cost flows to (inputs), through (throughputs), and from 

(outputs) the system boundaries of the village. This included a quantification of demographics 

(population, parcels, households, dwellings, vehicles, etc.), infrastructure (streets, alleys, light

ing, traffic signals, parking lots, water, sewer, sidewalks, parkways, utilities, etc.), energy inputs 

(solar insolation, wind profile, electricity, natural gas, motor fuel, etc.), energy outputs (pollution 

and greenhouse gas emissions), solid waste outputs (refuse, recyclables, yard waste), water 

inputs (precipitation, water supply, leakage), water outputs (stormwater, sewage, surface run

off, combined seweroverflow events, etc.), and biological processes (biodiversity, native spe

cies, invasive species, urban landscape, etc.). Energy and material flows are provided in terms 

of quantity (amount, costs, taxes, waste), type (residential, commercial, industrial, municipal) 

and scale (household unit, village-wide). 

ELECTRIC> SYSTEM OVERVIEW 

There are three steps in providing electricity to the Village of Oak Park: generation (production 

VO/hen electricity leaves a power plant (1), its voltage is increased at a "step-up" substation 
(2). Next, the energy travels along a transmission line to the area where the power is needed 
(3). Once there, the voltage is decreased, or "stepped-down," at another SUbstation (4), and 
a distribution power line (5) carries the electricity until it reaches a home or business (6). 
Fig. 7. Transmission network (Edison Electric Institute, 2001). 
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of electricity from coal-fired, natural gas-fired and 

nuclear power plants), transmission (sending high 

voltage power from the power plant to distribution 

points), and distribution (delivering power to homes, 

businesses, and municipal facilities). 

Generation: Electricity provided for the Village of Oak 

Park is generated primarily from regional nuclear 

power plants and coal-fired plants. According to 

Commonwealth Edison's most recent Environmental 

Disclosure Statement for twelve months ending June 

BIomass POWI!I 

" 
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... ~ ..... 
Fig. 8. CornEd's sources of electricity 
twelve months ending June 30, 2009 
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30, 2009 (Appendix C), nuclear power plants generated 62% of electricity to the local electric 

grid, while coal-fired power plants generated 32% (fig. 8). This electric power mix has fluctuated 

in recent years, and should be taken in consideration for forthcoming projections. For example, 

as recently as the twelve months ending September 30, 2005, nuclear power plants generated 

84% of electricity to the local electric grid, while coal-fired power plants generated 14%. 

Natural gas usage to generate electric power was 4% in 2009, mostly confined to gas 

peaking plants and utilized for ignition/start-up at certain coal-fired power plants. 

Due to the 1990 Clean Air Act, high sulphur content from Illinois was replaced with low 

sulphur coal from other sources. The Chicago area now gets its coal for electric power plants 

from western states, such as Wyoming, where the sulphur content is significantly lower. Coal is 

transported to the power plants via rail or barge. For example for the Crawford Generating Sta

tion is delivered by barge via the Chicago Sanitary and Ship Canal. 

There are six operating nuclear power 

plants in Illinois: Braidwood, Byron, Clinton, Dres

den, LaSalle, and Quad Cities, all of which are 

owned and operated by the Exelon Corporation. 

The nearest regional coal-fired plants are 

the Fisk Generating Station, located in Chicago's 

Pilsen neighborhood (1111 W. Cermak Ave.), and 

the Crawford Generating Station (fig. 9), located in 

Chicago's Little Village neighborhood (3501 S. 

Pulaski), which are owned and operated by Midwest 

Generation, LLC, a subsidiary of California-based 

Fig. 9. Crawford Generating Station 
(photo by Michael Iversen) 
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Edison International. Midwest Generation, LLC also 

owns and operates other coal-fired plants in Wau

kegan, Will County (Romeoville) and Joliet. The 

State Line Generating Plant is a coal-fired electrical 

generating station located in Hammond, Indiana, 

currently owned and operated by Dominion 

Resources. 

Transmission: When electricity leaves a nuclear or 

coal-fired power plant, it is transmitted by Com

monweath Edison, better known as ComEd, a unit 

of the Exelon Corporation. Its voltage is increased 

at a "step-up" substation and then along a trans

mission line to the Village of Oak Park. For exam

ple, electric power from Midwest Generation's 

Crawford Generating Station is stepped up at 

ComEd's adjacent Station 13 (fig. 10) and then 

travels via high-voltage transmission lines along the 

Eisenhower Expressway to the Village of Oak 

Park's electric substations, where it is 'stepped

down' to a lower voltage. 

Distribution: Electric power is distributed from 

ComEd's local substations, such as the one located 

along the 600 block of North Blvd. (fig. 11), to all 

electric users throughout the village. This electrical 

distribution is accomplished via overhead distribu

tion wires, utility poles (fig. 12), and other utility 

facilities to individual customer electric meters. 

ComEd's utility distribution systems deliver 

electricity locally to neighborhoods, businesses, 

and municipal facilities throughout the village. Step

down substations connect transmission lines to 

primary distribution lines by lowering the voltage for 

local distribution. Secondary distribution lines carry 

Fig. 10. CornEd Station 13 
(photo by Michael Iversen) 

Fig. 11. CornEd's Oak Park Substation 
(photo by Michael Iversen) 

Fig. 12. CornEd's distribution network 
(photo by Michael Iversen) 
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electricity at a lower voltage for use in homes and 

businesses. Residential voltage levels are usually 

120- 240 volts; commercial levels are 240-2,400 

volts. 

The distribution of electric power is adminis

tered per the terms of the 58-year franchise agree

ment" (dated May 17,1993) between the Village of 

Oak Park and ComEdo In exchange for the author

ity to access the public way in conjunction with its 

construction, operation and maintenance (fig. 13), 

ComEd supplies electricity without charge to the 

Village for lighting and various other uses in 

municipal buildings, as well as traffic signals. 

ELECTRIC POWER> INPUTS 

Fig. 13. CornEd's access to public way 
(photo by Michael Iversen) 
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The below pie chart (fig. 14) presents energy use (kWh) by user type (revenue class) in Oak 

Park for 2008. The total amount of electric power for all users was 343,653,471 kWh. Residen

tial energy use was most prevalent with 160,951,051 kWh (47%), and will be the focus of this 

report's assessment of electric inputs. 

Oak Park: Energy Use (kWh) by Revenue Class (2008) 

160,951.051.47% 

III Residential 
OS~'8et and Highw~y Light 
• Electric Railroads 

. 34,509,956, 10% 
64,968,055,19% ' 2,538,472,1% 

741,0% 

;:;rFF~ __ liiilliii!t- 8.282.899. 2% 

6,112,983,2% 

• Small Camm Indust 0 Large Com III Indust 
• Residential governmental Q Small US Government 
o Hard-to-Reach Small Business --,- .. _----

Fig. 14. Energy use (kWh) in Oak Park by revenue class (2008 
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According to ComEd, in 2008 there were 23,111 residential customers. This amount was com

pared with the total amount of housing units (24,086) provided by the U.S Census (2005-

2007)'2. By providing an estimated factor to account for variance of floor area in housing unit 

types, an estimate of electric energy usage per housing unit type was determined (Table 3). 

Table 3. Electrical energy usage per housing unit type 

Housing Unit I Units' I Unit Area I Unit Monthly I Total Monthly I Total Annual 

Type Factor" Usage (kWh) Usage (kWh) Usage (kWh) 
------------------------------- ----------------------------------------

Single family 9,394 1.0 691 6,488,380 77,860,560 

Townhomes 685 . 0.9 622 425,887 5,110,644 

2-4 units 2,856 0.8 553 1,577,889 18,934,663 

5+ units 10,177 0.7 484 4,920,432 59,045,184 

Total 23,111 --- 580 13,412,588 160,951,051 

1. Amount from U.S. Census (2005-07) adjusted to reflect ComEd's amount of residential customers. 

2. Based on estimate of unit floor area size per housing unit type. 

Now that the electrical energy usage has been determined per housing unit type, the next step 

is to determine the monetary costs of this usage. This was accomplished by applying all of 

ComEd's standard monthly residential customer service billing charges, adjustments and taxes 

to the above Unit Monthly Usage (kWh) amounts (Table 2). The monthly charges, adjustments 

and taxes were based on monthly billing averages for the twelve months ending September 

2009 '3. 

Table 3. Electrical energy costs per housing unit type 

Housing Unit I Units I Unit Area I Unit Monthly I Total Monthly I Total Annual 
Type Factor Cost Cost Cost 

------- - - - --------------~ - - -~------------- -------------------------
Single family 9,394 1.0 $91.54 $859,927 $10,319,124 

Townhomes 685 0.9 $83.56 $57,239 $686,868 

2-4 units 2,856 0.8 $75.59 $215,885 $2,590,620 

5+ units 10,177 0.7 $67.61 $688,067 $8,256,804 

Total 23,111 --- $78.80 $1,821,118 $21,853,416 

As shown by Table 2, the annual cost for electrical energy for ComEd's residential customers in 

Oak Park is $21,853,416. A closer assessment of the customer billings shows that a municipal 
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tax is assessed at $0.006/kWh. When applied to usage (kWh), the municipal tax is $80,476 per 

month, or $965,706 per year. This mUl"]icipal tax is budgeted as utility tax revenue in the vil

lage's General Fund. 

ELECTRIC POWER> OUTPUTS 

Any inefficiency in the generation, transmission, distribution and use of electricity will result in a 

waste byproduct of heat, air pollution andlor nuclear waste. The generation of electricity is the 

primary cause of waste byproducts in the form of air pollution and nuclear waste, although there 

are significant amounts of wastewater as well. Since any usage of electricity within the Village of 

Oak Park is reliant upon the generation of electricity supplied by nuclear and coal-fired plants to 

the regional electric grid system, the use of electricity has a downstream effect on pollution 

emissions and nuclear waste generation. 

According to Commonwealth Edison most recent Environmental Disclosure Statement 

for twelve months ending June 30, 2009 (Appendix C), the amount of pollution emissions and 

nuclear waste may be determined by using ComEd's average amounts 

nuclear waster per 1000 kilowatt-hours (kWh), as provided by Table 4. 

of emissions and 

Table 4. ComEd emissions and nuclear waste amounts 

Average Amount of Emissions and Nuclear Waste 

per 1000 kilowatt-hours (kWh) 

(produced from known sources for the 12 months end-

ing June 30, 2009) 

Carbon dioxide (CO,) 703.19Ibs. 

Nitrogen oxides (NO,) 1.03Ibs. 

Sulphur dioxide (SO,) 3.41 Ibs. 

High level nuclear waste 0.006Ibs. 

Low level nuclear waste 0.0004 cu bic feet 

..: ";"':, 
"'-", . 

Fig. 15. Crawford Generating Station 
(photo by Michael Iversen) 

As described earlier, for twelve months ending June 30, 2009, nuclear power plants generated 

62% of electricity to the local ComEd electric transmission and distribution grid, while coal-fired 

power plants generated 32% (fig. 8). This means, relative to total electrical usage in Oak Park 

(343,653,471 kWh), nuclear power plants generated 213,065,152 kWh of electricity (62% of 

343,653,471 kWh), and coal-fired plants generated 109,969,111 kWh (32% of 343,653,471 
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kWh). Therefore, the total amount of pollution emissions and nuclear waste generated by the 

use of electricity by all user types (Com Ed revenue classes) is shown by Table 5. 

Table 5. Annual emissions and nuclear wastes amounts generated by all electrical users in Oak Park 

Carbon dioxide (CO2) 703.19Ibs. 109,969,111 77,329,179 Ibs. 

Nitrogen oxides (NO,) 1.03Ibs. 109,969,111 113,268 Ibs. 

Sulphur dioxide (S02) 3.41 Ibs. 109,969,111 374,995Ibs. 

High level nuclear waste 0.006Ibs. 213,065,152 1,2781bs 

Low level nuclear waste 0.0004 cubic feet 213,065,152 85 cubic feet 

For residential electrical usage only, Table 6 provides the associated annual emissions and 

nuclear wastes. 

Table 6. Annual emissions and nuclear wastes amounts generated by residential electrical users in Oak Park 

Carbon dioxide (C02) 703.19Ibs. 51,504,338 36,217,335 Ibs. 

Nitrogen oxides (NO,) 1.03Ibs. 51,504,338 53,049Ibs. 

Sulphur dioxide (S02) 3.41 Ibs. 51,504,338 175,630Ibs. 

High level nuclear waste 0.006Ibs. 99,789,655 5991bs 

Low level nuclear waste 0.0004 cubic feet 99,789,655 40 cubic feet 

ELECTRIC POWER> ASSESSMENT 

It is apparent there are significant costs associated with electrical use for ComEd customers in 

Oak Park. Electrical costs have historically been increasing, and despite a current rate decrease 

due to the economic recession, Energy Information Administration projections (United States, 

2009) indicate electricity prices will continue their trend upwards into the foreseeable future (fig. 

16). Since these are local costs that are not reinvested in the local economy, there are local 

economic benefits to reducing costs associated with electrical use. 
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That being said, the Village of Oak Park receives 12-

a revenue stream of $965,706 (2008) per year IQ

that is budgeted as utility tax revenue in the .

village's General Fund. Any decrease in 6-

electrical usage andlor costs would also 4-

decrease this utility tax revenue. 2-

It is also apparent that the use of electric

ity has significant upstream impacts on pollution 

emissions and nuclear wastes. While Oak Park 

is fortunate to be located upwind from the 

Hi!.1fJ1y Pmjrcti(J!lK 
o------~~----~--~==~--
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Fig. 16. Average U.S. retail electricity prices in 
three cases, 1970-2030 (2007 cents per kilowatt) 
(United States, 2009) 
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nearby coal-fired power plants in Pilsen and little Village, there remains significant regional 

public health impacts associated with tlie pollution emitted by these power plants. Regional 

nuclear plants pose a risk to public health as well, as they continue to store low- and high-level 

nuclear waste at these sites. While storage of nuclear waste at regional nuclear power plant 

sites is categorized as temporary, there currently is no federal policy or plan to transfer this 

nuclear waste to a permanent facility. 

Lastly, coal-fired power plants generate a significant amount of carbon dioxide (C02), a 

primary greenhouse gas (GHG). Annual C02 emissions from Oak Park's total electrical use 

(2008) is 36,217,335 Ibs. This is a primary contributor to Oak Park's carbon footprint (724 

.... Ibs.lcapita/year), but is often unreCognized due to its downstream impacts. If the Village of Oak 

Park intends on developing a climate action plan andlor policy to reduce its collective carbon 

footprint, it is necessary to complete a comprehensive and detailed greenhouse gas inventory 

along with targeted goals for GHG reductions, as per a projected timeline that includes GHG 

emissions reduction amounts from a baseline year. 

Any proposed policy to address this multiple variables needs to be assessed from a 

cost-benefit viewpoint. Three electrical energy usage reduction policy scenarios are provided 

below (Table 7) relative to the previously established inventory baseline of existing housing 

types. Policy scenarios are provided for 10%, 20%, and 30%c energy use reductions, along with 

associated impacts to energy costs savings to users, municipal utility tax reduction, greenhouse 

gas (C02) reduction, and high-level nuclear waste reduction. 

( 

( 

A 10% energy use reduction is typically accomplished with behavioral change only 

(example: tuming off lights when the room is not in use), with little of no costs or expertise. A 

20% energy cost reduction is typically accomplished with minimal costs and low expertise 

(example: EPA ENERGY STAR appliances). A 30% energy reduction is typically accomplished ( 
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with a higher level of investment and may require the hiring of expertise (example: energy

efficient lighting retrofit). 

Table 7. Potential policy scenarios involving residential electric energy use reductions 

Annual Energy Usage I Baseline I 10% I 20% I 30% 

Reduction ~~_.~._ Reduction_ Reduction 

Usage (kWh) 160,951,051 144,855,946 128,760,841 122,665,736 

[usage reduction] --- [1,609,511] [3,219,021] [4,828,532] 

Costs ($) $21,853,416 $19,668,074 $17,782,732 $15,297,391 

[cost reduction I savings] --- [$2,185,342] [$4,370,683] [$6,556,025] 
. 

Municipal Utility Tax ($) $965,706 $869,135 $772,565 $675,994 

[tax revenue reduction] -- [$96,571] [$193,141] [$289,712] 

C02 (Ibs.) 36,217,335 32,595,601 28,973,868 25,352,134 

[C02 reduction] --- [3,621,734] [7,243,467] [10,865,200] 

High-level nuclear waste 599 539 479 419 

[waste reduction] -- [60] [120] [180] 
.. ' 

An energy policy that affects a 20% energy use reduction would be achievable with minimal cost 

investment and expertise. An investment of $193,141 per year (equivalent to annual utility tax 

revenue reduction) would result in the following direct community benefits; 

• Reduce residential electrical costs by $4,370,683 I year, an annual return 23 times the 

amount of reduced utility tax revenue. 

• Reduce C02 emissions and village carbon footprint by 7,243,467 Ibs. I year. 

• Reduce the amount of high-level radioactive nuclear waste by 120 Ibs. I year. 

Other indirect community benefits from the same investment amount are as follows; 

o Local economy would be enhanced, due to money being redirected from utility company 

(CornEd) to local residential energy efficiency trades, materials and products. 

o Increase in local purchases of energy efficiency materials and products would positively 

impact local sales tax revenues, and increase in use of local energy efficiency trades would 

positively impact local employment market. 

o Increased energy efficiency would positively impact residential property values, which in 

turn would generate increased property tax revenues. 


