

























































































































































































Exhibit 9
1940 - 1950 Historic Trend

Population Change Per Square Mile
by Minor Civil Division
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Exhibit 10
1950 - 1960 Historic Trend
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Exhibit 11
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Exhibit 12
1970 - 1980 Historic Trend
Population Change Per Square Mile
by Minor Civil Division
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Exhibit 13

Population Change Per Square Mile

by Minor Civil Division

Population Change Per Sq Mi
Il Decrease 800+
Il Decrease 400 - 800
[ Decrease 200 - 400
[ ] Decrease 100 - 200
[] Decrease 50 - 100
[~ No Change +/- 50
Increase 50 - 100
Increase 100 - 200
Increase 200 - 400
Increase 400 - 800
Increase 800+

September 2011
Prepared by ACG: The al Chalabi Group, Ltd.

6 12 18 Miles

6 0

Exhibit 14

1990 - 2000 Historic Trend
Population Change Per Square Mile
by Minor Civil Division
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E. Market-Driven Socio-Economic Forecasts by Township -
Calibration and Forecasts

The maps in the preceding section, documenting the population change by township per
decade, represent one method for visualizing the outward growth of the region, the cessation of
growth once land is fully developed, and the impact of local and national economic trends
(cycles) on development.

A second method is to present the population, households, and/or employment trends, forecasts
and S-Curve graphs for a cross-section set of townships extending from the edges of the City of
Chicago outward. Seven sample townships along the Region’s east-west central highway axis
(Eisenhower Expressway (I-290) and Ronald Reagan Memorial Tollway) represent a typical
cross-section and time-line of the Region’s growth. These townships are Proviso, in Cook
County; York, Lisle and Naperville, in DuPage County; and Aurora, Sugar Grove and
Kaneville, in Kane County. Exhibit 16 shows the locations of these townships within the
Chicago Region. Each of these townships represents a different development take-off and
maturity year, generally (one exception) at a later date proceeding from east to west. Slightly
different graphs, showing similar data for Community Area Groupings within the City of
Chicago, along the Project Corridor, also are presented in the next section of this section.
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Exhibit 16

Sample Townships
East-West Cross Section
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Exhibits 17 through 23 (shown within their township descriptions) show the population,
households and available land trends (through 2010) and the Market-Driven forecasts (post-
2010) for the above-referenced townships. Also shown on these graphs, are the population and
household (same as occupied housing units) holding capacities. Two sets of trends and three
sets of forecasts are shown. The solid lines (red for population and blue for households)
represent the mathematically-generated S-Curve hypothetical trends and forecasts. The dashed
(also red and blue) lines represent actual past trends (through 2010) and the 2010-2040 Market-
Driven forecasts generated for the I-290 Study. The large solid dots (brown for population and
dark blue for households) represent the CMAP data (2010) and its two forecasts for 2030 and

2040. The S-Curve equation and its input data are:

Forecasted Household/Population/Employment =
Holding Capacity/(1+EXP(-alpha*(Year—Year0))).

Where:

alpha = (LN(1/Valuel-1) — (LN(1/Value 2-1))/(T2-T1)

Year( = (LN(1/Valuel-1)/alpha+T1)
and

T1 = take-off year (at which point acceleration is pronounced) (e.g. 1948)

T2 = approaching maturity year (e.g. 2005)

Value 1= % of peak household/population/employment at take-off year
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Value 2 = % of peak household/population/employment at approaching maturity

The black lines, in these graphs, represent the S-Curve hypothetical land available for
development, measured as percent of total township land, as shown on the right axis. The
yellow lines represent the actual, through 2010, and the I-290 EIS (Market-Driven) forecasts
beyond 2010; both are measured as percent of total land. The source of land available for
development are from the Chicago Regional Plan Association (1956), and NIPC/CMAP land use
survey (through 2005 with ACG extrapolation to 2010). The 2010 CMAP land use inventory was
not completed until after the I-290 EIS forecasts were finalized, so was not included in this
socio-economic forecast analysis.

Exhibit 17 shows the trends and forecasts for Proviso Township. Proviso Township is the first,
nearly full-sized township (full-sized is 36 square miles) west of Chicago. The take-off year for
residential development and population growth occurred in approximately 1920. Employment
take-off occurred later that decade. By 1970, less than 10 percent of total land was available for
development, an indication of approaching maturity. By 1980, only three percent of total land
was available for development; this is an indication of full development beyond which
redevelopment becomes the norm. It should be noted that, at the township level and applying
Market-Driven assumptions, redevelopment seldom results in increased population or
household densities. The household S-Curve replicates the historic trends very well; whereas,
the population S-Curve underestimates the population during the period of the mid-1950"s
through the 1970’s. This was a period of high birth rates (birth of the baby boomers) resulting in
the large average household size. The better performance of the S-Curve equations in predicting
household trends is the reason for shifting from using S-Curves to predict population to one of
predicting households and deriving population from households.
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Exhibit 17: Proviso Township-West Suburban Cook County
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Exhibit 18 shows the population and household trends for York Township, DuPage County”.
The intersection of the Tri-State Tollway (I-294) and the Ronald Reagan Memorial Tollway (I-88)
occur on the eastern edges of this township. This intersection, which was part of the initial
Illinois Tollway system put into service in 1959, caused York Township to become one of the
most-important regional centers within the Chicago MSA. The northern section of 1-355
(Veteran Memorial Tollway), opened in 1989, is located along the western edges of the
township, further enhancing its accessibility. York Township started its population and
residential development take-off in the mid-1930’s and approached its residential maturity by
the mid-to-late-1980’s. York Township’s historic household and population trends and their
relationship to the S-Curve equations are similar to those observed for Proviso Township. The
household predictions are uniformly accurate; whereas, the population S-Curve underestimates
the population during the high birth rates and consequent large household size experienced in
the 1950’s and 1960’s.

Exhibit 18: York Township - DuPage County
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The York Township take-off for employment (Exhibit 18A) occurred in the 1960’s, shortly after
completion of the initial Illinois Tollway system. The township employment began approaching

7 For the sake of clarity and readability, employment trends were shown on separate graphs; an example
(York Township) is shown as Exhibit 13A.
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its employment maturity by 2000. The recent Great Recession caused many of York Township’s
employers to reduce their number of employees. Most of the employment in York Township is
office or retail-based and is assumed to return to pre-recession level and expand to occupy
available holding capacity by 2040. It is worth noting that York Township, due to its excellent
accessibility to the rest of the Chicago MSA, has more jobs and a larger employment holding
capacity than population and household holding capacities. York Township’s population and
household growth patterns anticipated those of its employment growth. Once again, the
population/household patterns reflect the baby boom experience of the 1950’s and 1960’s.

Exhibit 18A: York Township- DuPage County
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Exhibit 19 shows the population and household trends and forecasts for Lisle Township,

DuPage County. The residential take-off for this township occurred in the early 1960’s and
approached maturity by the mid-2000’s. Again, the household S-Curve is a better predictor than
the population S-Curve. The difference is not as stark as those observed in York and Proviso
Townships because most of the growth of this township occurred shortly after the birth of the

Baby Boomers.
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Exhibit 19: Lisle Township - DuPage County
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Exhibit 20 shows the trends and forecasts for Naperville Township. The residential and
population take-off occurred during the early-1980’s — almost two decades after Lisle. Maturity
is forecasted to be approached by the mid-2010’s. Both the household and population S-Curves
are good predictors of past growth as most of this township growth had occurred after the large

average household size associated with the Baby Boomers.
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Exhibit 20: Naperville Township-DuPage County
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Exhibit 21 presents the growth trends and forecasts for Aurora Township. This township is one
of four unique townships within the CMAP Region. Each of these four townships include one of
four satellite cities (Aurora, Elgin, Joliet, and Waukegan). Each of these satellite cities was a pre-
railroad city, established in the first half of the 19" Century and located approximately 45 miles
from Chicago, which was established at approximately the same time. These satellite towns
grew and developed as industrial centers, independent of Chicago. Each of these towns reached
a mature, stable population and employment by the 1960’s, at which time they remained
separated from Chicago by large tracts of agricultural land and operating farms. In the 1990’s,
the suburban edges of a developing Chicago reached them. Since they still contained
agricultural and vacant land, development was relatively reasonable; and these townships
started growing again. Aurora Township’s growth is shown as a double S-Curve. The
mathematical equation is slightly more complex; but the hypothetical curves are presented for
population and household growth. However, the hypothetical prediction of the percent of land
available for development, which is the inverse of the sum of the population and employment
S-Curves, is not shown as a double curve.
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Exhibit 21: Aurora Township- Kane County
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Exhibit 22 shows the growth trends and forecasts for Sugar Grove Township. Development
take-off started in the mid-2000’s and is forecasted to approach maturity by 2050. As the
townships in DuPage reach full development, and developable land is no longer available there,

urban growth will push outward. Sugar Grove Township is one of those outward townships
that, currently, is starting to experience growth. Growth during the coming decade will be
slower than predicted by the hypothetical S-curve because its early years will reflect the impact
of the recent recession, and its slower-than-historical return to normalcy.

Exhibit 23 shows Kaneville Township; this township is the west-most township along the I-88
corridor within the CMAP Region. Development take-off is forecasted to start by the mid-2030"s
and tentatively is assumed to reach maturity by 2070. The township west of Kaneville is Pierce
Township, in DeKalb County; this township is forecast to remain an agricultural township
throughout the entire forecast period, 2010-2040. The population of Pierce Township declined
from 638 in 1920 to 454 in 2010 and is forecasted to remain at approximately 450 through 2040.
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Exhibit 22: Sugar Grove Township - Kane County
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Exhibit 23: Kaneville Township -Kane County
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Graphs similar to those presented here, have been prepared for each of the 118 townships
(several of the 124 political townships were combined to better approximate the 36-square mile
surveyor townships) in the CMAP Region and the 168 townships, in Illinois and Indiana, that
are within the CMAP transportation modeling area, but outside CMAP. The 168 external
townships lack land use data. However, most of these are agricultural townships and are
forecasted to remain so throughout the forecast period. For the few external townships where
land use data are needed to calculate holding capacities, web-available satellite photographs
were used to approximate land use data. For all townships, the population and employment
forecasts, as generated by ACG, are influenced by available local, county and regional plans and
forecasts; tempered by the S-Curve graphs; and constrained by the regional population
forecasts initially generated by CMAP and accepted for the 1-290 EIS.

Exhibit 24 shows the Take-Off Year of Residential Development for each Township, as implied
by the S-Curve equation data for the previously-illustrated townships and each of the 300-plus
townships in the Greater Chicago Region. It illustrates and verifies the historic expansion and
maturation of the region; whose development was located:

o First, along the Lake Michigan shore; in the region’s satellite cities (Waukegan, Elgin,
Aurora and Joliet), and in further-out, independent cities (Rockford, Ottawa, Kankakee and
Michigan City).

e Second, along early interurban commuter rail and historic highways (e.g. U.S. 30 and US
41).

e Third, along major expressways constructed in the 1950s and 1960s and in post-WWII
suburban areas.

e TFourth, reflecting the impact of O’Hare International Airport, in pulling development from
its historic concentric focus, as it competes with the Central Area of Chicago as the region’s
dominant economic focus.

o Fifth, the expanding edges of the region.

e Sixth, growth of satellite cities toward the expanding urban edge.

This map clearly shows: the constraints imposed, in the 1930’s and 1940’s, of Post-Depression
economics and World War II (there was no significant growth in the 1930’s); the exuberance of
post-WWII (1950’s) expressway building and low-rate mortgages; the economic impact of
Central Chicago, the attraction of the lakefront, and the impact of their access to one another on
the region’s early development; the economic attraction (in the 1960’s, 1970’s and 1980’s) of
O’Hare as national and international businesses grew and required access to clients and as
professionals required access to the airport; and the continual search for affordable housing,
amenities, and good schools close to job opportunities.
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F. Market-Driven Socio-Economic Forecasts by Community Area
in the City of Chicago

The City of Chicago is classified as a single township, a township that reached full development
by the early 1930’s. The population of the City peaked, in 1950, at 3.621 million and, with one
exception (in 2000), declined each subsequent decade, reaching a low of 2.695 million in 2010.
The occupied household units remained relatively stable; it fluctuated in a narrow band of 1.080
million, in 1950; peaking at 1.155 million, in 1960; declining, thereafter, to a low of 1.025 million,
in 1990; and rising to 1.046 million, in 2010. Whereas, between 1950 and 2010, the City of
Chicago’s population experienced a decline of 25.6 percent, its households decreased by only
3.1 percent over the same period.

The above-cited gross changes in the City of Chicago have camouflaged many serious changes
that occurred in the City’s communities and sub-areas. Almost all of the changes were the
product of redevelopment; as vacant land, available for development, stayed at approximately
five percent through the period, 1960-2010. Given these facts, it became evident that it was
necessary to subdivide this single township into sub-areas and prepare individual population,
household and employment forecasts for each. Furthermore, the use of the S-Curve for
replicating past trends and generating future forecasts proved unreasonable, as all sub-areas
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within the City of Chicago are fully-matured communities. Accordingly, a more detailed
approach, cognizant of the development history and potential of each community, was
necessary. This led to the analysis of community areas.

The City of Chicago is composed of 76 Community Areas (77, if the Old Uptown is divided into
New Uptown #03 and Edgewater #77). The structure of these Community Areas dates back to
the 1930’s; and there is a wealth of historic data on the social, geographic, demographic and
economic characteristics of each. These 76 Community Areas are aggregated into 12
Community Area Groups (CAG), which are relatively homogenous, by location, physical
layout, structures, socio-economics, land use and history. Three of these CAG straddle the I-290
Corridor within the City of Chicago. These three CAG’s are (from the Lake westward):

e Central Lakefront composed of Community Areas: 8-Near North Side, 32-The Loop, and
33-Near South Side.

e Near West composed of Community Areas: 24-West Town, 28-Near West Side, and 31-
Lower West Side.

e  West composed of Community Areas: 23-Humboldt Park, 25-Austin, 26-West Garfield Park,
27-East Garfield Park, 29-North Lawndale, and 30-South Lawndale.

Two approaches were used in forecasting population, households and employment for the City
of Chicago. The first, was generated for the City as one township. This 2040 forecast, with a
population of 3,000,000, was reported in the 2012 forecasts incorporated into the initial I-290
“No-Build” forecasts. These initial forecasts were further refined through the preparation of
forecasts for each of the twelve Community Area Groupings. These refined forecasts are
detailed in the report, Comparison of Historic Data and ACG/CMAP Forecasts to 2040 of
Population and Housing for the City of Chicago and its Community Areas, prepared for the

Illinois Department of Transportation, by ACG: The al Chalabi Group, Ltd, in association with
Parsons Brinckerhoff, Inc., in February 2013.

The above forecasts reflect a continuation of the trends of the past few decades, interrupted by
the recent Great Recession, which affected both the job and housing markets. Chicago,
currently, is resuming these long-term trends, which have resulted in a gradual and
unremitting improvement of housing stock and a spreading gentrification of neighborhoods
from the Central Area and the Lakefront, outward. Additional trends include:

1. Combining/Enlarging Housing Units — This growing phenomenon is flourishing in both
single-family neighborhoods and in high-rise condominiums. There has been an on-going
trend to combine units in major condominium towers, as homeowners/buyers seek to
modernize and enlarge their residences. For example, the Hancock Center and high-rises
along the north lakefront show percentage reductions in units (through combination) and
residents that closely parallel the city’s decline in population over a similar period of time
(1990-2010).

There is a similar trend to replace older, smaller, single-family housing with much larger
units, often on several city lots. These units, often referred to as McMansions, line many of
the tonier streets of Lincoln Park and Lakeview. Large single-family residences — previously
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converted into apartments — have been renovated and returned to single-family use. There
also has been major adaptive reuse of industrial and office buildings into lofts and
residences, often conferring considerable square footage to individual units.

2. Abandonment and Demolition — Over the past twenty years, there has been significant
demolition of high-rise public housing, with little replacement. Families often were
relocated to nearby suburbs, with the assistance of housing vouchers. In some of the better-
served areas, privately-funded market or 80/20 development has occurred - all at a
significantly lower density. While vacant land still remains, access is often compromised by
elevated rail or highway structures. The result is both reduced housing units and lower
density.

3. Impacts of the Recession on Housing — Adding to the former abandonment and
demolitions, described above, is the very substantial abandonment and foreclosure brought
about by the recent Great Recession. Chicago was, and still is, hard hit by this economic
challenge, with a foreclosure rate estimated at approximately 3.3 percent of housing units,
more than double that of the national average, as of late 2012. At the same time, the
foreclosure rate in the State of Illinois was the highest in the U.S.

4. Available Vacant Land - In addition to the above-cited vacant land, there are major parcels
of land (former U.S. Steel, central railroad land, Chicago River banks, the former Michael
Reese Hospital, former Taylor Homes, etc.) which have been or are currently undergoing
planning. Most plans show gradual development over the next 20 to 30 years.
Development of these parcels has been taken into consideration in this forecast. The result is
a slightly larger number of housing units, in 2040, than those forecast by CMAP.

5. Infill Development — As a result of older urban renewal programs and the civil disruptions
of the 1960’s and 1970’s, many neighborhoods were confronted with gaps created by
demolitions, fires, or abandonments. The treatment of these infill spaces has been very
different. In the lakefront communities — Lincoln Park, Lakeview, South Loop, Hyde Park,
Near North — and communities radiating outward from the Loop — Near West, Logan
Square, Ukrainian Village, etc. — the infill spaces have been filled with new structures. In the
still-struggling areas of Lawndale and the South and Far Central communities, they have
not. But, infill has simply replaced units that were once there; while at a greater value, they
remain at their former or lower densities. It should be noted that infill occurs only when the
general area is served or upgraded by a major economic asset, such as a medical center,
university campus, regional retail, or access to the Chicago Central Area.

6. Second-Home Development — A fairly recent phenomenon is the development of second
homes in the City of Chicago — for suburbanites who want a small pied-a-terre in the City to
enjoy its lively cultural and entertainment offerings; and for those who enjoy residences in
two or more regions across the country or beyond. In some Central Area high rises, second
homes now represent five percent or more of the units. Second homes for global citizens
have not developed in Chicago at levels comparable to those in London, Paris, New York
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and Miami. However, such development is possible, in the near future, given the marketing
and emergence of Chicago as a “Global City”.

In-Migration, Out-Migration and Household Size — Immigrants to the United States have,
traditionally, been attracted to its large cities. As such, Chicago has accommodated a full
range of immigrants. In most instances — as it is currently — this has meant larger-than-
average family size, gradually transitioning into that of the average of the surrounding
urban area. The current influx of immigrants to Chicago is Hispanic. The impact of their
location into the neighborhoods of the North Central, North and South Central and Midway
areas, has resulted in higher densities. These densities are the result of both larger family
size and smaller housing units. As this population is assimilated, it is assumed that both
family size and housing choice will approach those of the general population. The housing
stock in these areas is — for the most part — single-family bungalows on small lots and low-
rise apartments.

A recent immigration trend is to skip over the central city, in a major urban area, in
favor of a mature suburb, for an initial settlement. This pattern currently is apparent
in the Chicago Metro Area. Furthermore, the immigrant group is more likely to leave
the urban core for the suburbs fairly quickly, if these urban neighborhoods gentrify,
become more expensive, and attract smaller households.

Expansion of Institutions — As the Chicago economy has undergone major structural
changes, its universities, institutions and hospital/medical facilities have been major
beneficiaries. And, with change, has come significant development, primarily of a high-
density campus nature. The City’s prime hospitals — Northwestern, University of Chicago,
Rush, University of Illinois, Stroger, etc. — have expanded into their surrounding residential
areas; and they are expected to continue expanding. The University of Chicago, with its
medical facilities, has always been a key player in the development/redevelopment of Hyde
Park, from the time of its earliest urban renewal programs. The University of Illinois
Chicago was the direct result of urban renewal on the Near West Side; and, while its
expansion has greatly changed its neighborhood, in some instances, it has reinforced
historic preservation. Loyola and DePaul Universities are expanding their campuses on the
edges of Lincoln Park and Edgewater. These are vibrant developments that benefit the
surrounding areas with a wide array of jobs and local improvements; and their expansions
are expected to be publicly assisted or encouraged.

To illustrate the impacts of these trends, the forecast for the three Community Area (CA)
Grouping straddling the Project Corridor are presented and discussed below:

Exhibit 25 shows the population and housing trends and forecasts for the Central Lakefront

Community Areas. This grouping is composed of three CA’s: Loop, Near North Side and Near
South Side. Considerable housing construction has occurred in this area during the last two
decades. The Great Recession occurred before many major projects were completed, resulting in
a vacant housing overhang. Most of this overhang has been absorbed; however relatively high
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vacancy rates will continue due to the prevalence of second homes. Second homes are classified
as vacant by the U.S. Bureau of the Census. Construction has resumed, but as condominium
units will continue to combine to form larger units, the increase in housing units is forecasted to
be less than the units constructed. Finally, average household size has already declined to
almost 1.6 and is not forecasted to decline below that level.

Exhibit 25: Population and Housing Trends and Forecasts: 1930-2040
City of Chicago — Central Lakefront Community Areas
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Exhibit 26 shows the past trends and forecasts for the Near West Community Area Group. This
area is bounded by the Chicago River (east), California (West), North Avenue (North) and I-55
(South). The Near West benefits from the spillover development from the Central Area, which
produced Presidential Towers. This area is also home to the University of Illinois Chicago, the
Rush/County Medical Center and the Chicago Stadium. The older communities in this area are
being revitalized, including Pilsen, with its arts and restaurants, as well as Ukrainian Village
and Noble Square.
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Exhibit 26: Population and Housing Trends and Forecasts: 1930-2040
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Both population and average household size in these communities have been declining for
decades. But, occupied housing units (i.e. households) are currently more than they were in
1970. The ACG Market-Driven forecasts to 2040 show total population increasing from 172,082
to 190,077. This is much lower than the CMAP Policy-Based forecast of 264,215, which was
based, in part, on a much higher average household size and a 2010 population estimate which
was nearly 25,000 higher than the Census. CMAP forecasts of Average Household Size are
shown as red crosses on Exhibits 20 through 22. Household forecasts for 2040, however, are
almost the same — 95,038 by ACG and 97,005 by CMAP.

Exhibit 27 shows the trends and forecasts for the West Community Areas Grouping. This area is
located at the Western edge of the City of Chicago between Irving Park and the I-55. Much of
this general area has been affected by highly-charged factors of racial change; the over-arching
impact of the 1968 riots; and the loss of major industries — Sunbeam, Sears, Zenith, Brach, etc.
There have been several attempts at revitalization: Shaw Development at Homer Square and
retail revitalization at Little Village (South Lawndale). However, the needs of this greater area
continue to be substantial, particularly housing and jobs.

1-290 Eisenhower Expressway 35 Socio-Economic Forecasts
Technical Memorandum



Exhibit 27: Population and Housing Trends and Forecasts: 1930-2040
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Total population for this West CAG has been declining since 1930. This is in spite of the fact that
household size has remained approximately the same through 2000; it has started to decline
post-2000. The population decline is due to the very substantial loss of housing units.
Population has declined from 514,326 in 1930 to 308,605 in 2010; total housing units declined
from 153,967, in 1960, to 111,202 in 2010. The ACG 2040 forecast for households is slightly
higher than the CMAP forecast. However, the CMAP population forecast is higher due to
CMAP’s assumption that the 2040 average household size will stay approximately the same as
that of 2000 (3.60). ACG’s assumption is that the average household size will continue to decline
(post-2000) reaching 2.80 by 2040.

Appendix A is a table presenting, by suburban township and City of Chicago Community Area
Grouping (CAG), the 2010 base year data and 2040 Market-Driven total population, households,
and total employment. These Market-Driven forecasts represent the I-290 No-Build Scenario.
The socio-economic variables, required as input into the transportation demand model (I-290
No-Build Scenario) were derived from these township and CAG control totals.
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G. Statistical Verification of the S-Curve Forecasting Methodology

As noted earlier, graphs similar to those presented as Exhibits 12-18 (preceding section) were
prepared for each of 118 suburban townships (or combined townships). These graphs offer a
visual verification of the strong correlation between the S-Curve equations and historical data.
To quantify the statistical relationship between the S-Curve predictions and actual observed
data, ACG plotted these two sets against each other. The actual Census population for each of
the 118 townships for each decade was plotted against S-Curve predictions for that township
and year. As the period 1920-2010 implied ten Censuses, there are 1,180 population
observations to compare. The statistical observations for households were 708, as they cover the
shorter period 1960-2010 (six-Censuses). The observations for employment are 545, as they
cover the period 1970-2010 and do not include townships in Kendall County, as comparable
employment data are not available for years prior to 2000. All the above numbers of
observations are large enough to enable robust statistical analysis.

Table 3 presents the R-squared for the correlations between actual and S-Curve predictions for
population, household and employment. The R-squared for all three variables are extremely
good, as they approach 1.0, which indicates a perfect fit of the data. The R-squared are
consistently high for the longer (1920-2010) period, as they are for the shorter (1960-2010, 1970-
2010). It is the household statistic, however, that fares best, albeit slightly; at 0.991 (1960-2010)
and 0.992 (1970-2010); these are almost perfect correlations between forecast and actual growth.
As noted earlier, land availability controls housing construction and, therefore, households. As
hypothesized earlier, it is logical to expect better predictions of households than population,
using the S-Curve methodology.

Table 3. Actual Versus S-Curve Predictions
Factor Period Observations R?
Population 1920-2010 1,180 0.975
Population 1960-2010 708 0.977
Households 1960-2010 708 0.991
Employment 1970-2010 545 0.971
Population 1970-2010 545 0.979
Households 1970-2010 545 0.992

Exhibits 28 and 29 show the plots of actual population versus S-Curve-predicted population for
the period 1920-2010 and 1960-2010, respectively. The 28 significant outliers in the latter graph
were reviewed. Of these, the S-Curve under-estimated the population of 17, 14 of which were
mature, or nearing-maturity, townships in 1960 or 1970. The high birth rates, followed by large
average household size, caused these 14 observations to be underestimated. Of the 11 outliers
where the S-Curve over-estimated the population, five were Berwyn and Cicero, in 1970, 1980
and 1990. During this period, these two mature townships included many older householders;
but had not yet gone through a generational shift. The generational shift for these two
townships occurred in the following decade or two and their actual populations approached S-
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Curve-predicted. Another five over-estimated outliers are mature townships in 2010 which are
on the verge of generational shift.

Exhibit 28: Actual Population vs. S-Curve Predicted: 1920-2010
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Exhibit 29: Actual Population vs. S-Curve Predicted: 1960-2010
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Exhibit 30 shows the plot for actual households versus S-Curve-predicted households for 1960-
2010. The graph contains virtually no significant outliers and these few outliers are random. It is
for this reason, that ACG considers households to be the most-reliable and accurate forecast
factor for regional growth — at township or similar size geographic units using the S-Curve
methodology.

Exhibit 30: Actual Households vs. S-Curve Predicted: 1960-2010
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Exhibit 31 shows the graph for actual employment versus S-Curve-predicted employment for
1970-2010. Its R-squared, of 0.971, is the lowest, among the variables tested, but is still robust.
Most of the outliers, above the predicted line, are mature townships with high employment (e.g.
2010 York, 2010 Elk Grove, 2010 Aurora) which suffered significant employment losses due to
the Great recession. Most of the outliers, below the prediction line, are townships during their
very fast growth periods (e.g. 1980 Elk Grove, 1990 Schaumburg).
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Exhibit 31: Actual Employment vs. S-Curve Predicted: 1970-2010
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3.0 The CMAP/NIPC Socio-Economic Forecasts: Historic and
Comparison with 1-290 Market-Driven Forecasts

A. Background

The Chicago Metropolitan Agency for Planning (CMAP) and its predecessor agency,
Northeastern Illinois Planning Commission (NIPC) have been generating socio-economic
forecasts as input into transportation planning since the mid-1960’s. The methodology for
generating these socio-economic forecasts evolved, reflecting improvements in the state of the
profession, changes in federal regulations, and Federal court decisions relating to EIS studies.

Starting in the mid 1990’s and extending to 2010, the NIPC and CMAP socio-economic forecasts
included the following characteristics:

e Incorporated commonly-accepted planning principles — e.g. encouraging residential infill
and adaptive reuse of sound structures; encouraging high-density development near high-
accessibility transportation nodes and transit stations; avoiding development in
environmentally-sensitive areas; providing and/or protecting adequate spaces for public
facilities (schools, parks, local streets, etc.)

e Recognized and reflected the market forces that influence and shape urban development in
the Chicago Region.

e Developed planning objectives in cooperation with local and county planners and officials,
ensuring adherence to local regulations and ordinances.

e Included two sets of socio-economic forecasts: one, reflecting a “No-Plan” scenario; and, a
second, developed following the adoption of the Regional Transportation Plan (RTP) and
referred to as the “Plan” or “Plan-Build” scenario.

The last comprehensive socio-economic forecasts, developed in accordance with the above
principles, was that generated by NIPC for the 2030 RTP following the release of the 2000
Census results. That set of socio-economic forecasts was updated in 2006 and used by CMAP
for the update of its 2030 RTP. Those forecasts remained the official CMAP forecasts until the
GO TO 2040: Comprehensive Regional Plan, published late in 2010.

The CMAP 2040 socio-economic forecast represented a major departure from prior
CMAP/NIPC forecasting methodology. It is a “wholesale shift to scenario-based evaluation and
its intentional reliance on forecasts that reflect implementation of preferred regional planning
strategies. The current official CMAP forecasts are for the year 2040 and reflect the expected
outcome of the preferred regional scenario adopted by the CMAP Board.”®

Recognizing that all intended Policy-Based results may not materialize, CMAP opted not to
adopt its forecasts as the official forecasts to be used for infrastructure planning studies. The

8 “CMAP Forecast Principles”, Internal Memorandum, April 2011.
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CMAP staff noted that such planning studies would be permitted to develop their own
forecasts, provided that such forecasts use reasonable methodologies and acknowledge their
differences from the CMAP forecasts. The CMAP principles for generating the alternative
forecasts were discussed in Section 1.0.

The differences between the NIPC/CMAP 2030 and the CMAP 2040 forecasts are, themselves,
the result of two different approaches to forecasting. The first includes market-driven forecast
principles and also reflecting local plans and preferences; whereas, the second represents a
policy-based forecast channeling development within the policies prescribed in the GO TO
2040: Comprehensive Regional Plan.

CMAP initially generated a “Reference Scenario” forecast for 2040; it assumed current trends for
the socio-economic forecasts and no transportation project, a “No-Plan” scenario. The CMAP
2040 Policy-Based forecasts were developed as part of the “Preferred Scenario” development,
which was completed prior to identifying the major transportation project or finalizing the
Transportation Plan. Following the adoption of its GO TO 2040 Plan, CMAP opted not to revise
its forecasts. The implied assumption was that the Policy-Based forecasts, which reflected the
desired development, would be the same regardless of which major transportation projects
were adopted and/or implemented.

As is stated in the Introduction, the 2040 Forecast, prepared by the PB/ACG team for the I-290
No Build Scenario, are more closely related to extrapolations of the NIPC/CMAP 2030 forecast
than to the CMAP 2040 forecasts, as both (NIPC and ACG) share the same market approach to
forecasting and consider local zoning and prevailing densities as the basis for estimating the
holding capacities of townships.

B. Comparing the 1-290 Market-Driven No-Build Forecast with the
CMAP Policy-Based Forecast (2010)

Exhibit 32 shows the total population change between 2010 and 2040 of the Market-Driven
forecast for the I-290 Study. The data is presented as change per decade per square mile, by
township, to provide a more-consistent basis for comparison with prior exhibits. The general
picture is of a central city (Chicago) remaining vibrant and growing; a south portion of the
region growing to levels previously experienced in the north and west sections of the
metropolitan area; substantial growth, creating higher densities, at the region’s edges; and an
inner suburban area with moderate growth.

Exhibit 33 shows the CMAP Policy-Based forecast distribution of population for 2010-2040.
Under this scenario, the City of Chicago and the North Shore lakefront provide a major part of
the region’s growth. These areas and close-in counties (DuPage, North Cook) are allocated
growth which would appear to require substantial increases in density. For this density increase
to materialize would require considerable replacement of existing stock, since many areas
already are developed to mature levels. The City of Chicago grows to 3,303,768 by 2040. This
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increase, of 608,170 persons, is nearly double the increase of the Market-Driven forecast. There
are major population increases in the close-in townships of Will, McHenry, Kane and Kendall
counties; but, growth beyond these areas is limited or contained. Exhibit 34 shows the
difference in forecasts of the two population forecast alternatives.

Exhibit 32
2010 - 2040 Market-Driven Forecasts
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Exhibit 33

2010 - 2040 Policy-Based Forecasts
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Table 4 compares these two forecasts for population and employment for 18 counties and the
four Cook sub-county areas in the Illinois/Indiana parts of the extended Chicago region.

The most significant reason for the differences in township population forecasts, between the I-
290 Market-Driven (I-290 No Build) and the CMAP Policy-Based forecasts, relates to the above-
referenced differing density assumptions for the fully-developed inner suburbs. Most of the
housing stock in these inner suburbs, designated for redevelopment by CMAP, is in excellent
condition and has high market value. Furthermore, local zoning ordinances, in most of these
areas, do not allow for such high-density redevelopment. Accordingly, substantial
redevelopment of these fully-developed inner suburbs is not likely, given current local policies
and prevailing market conditions.

However, there are other reasons for the differences between the above two population
forecasts. The CMAP forecasts were completed prior to the release of the 2010 Census. The
initial 2010 population estimates, by CMAP, for many of these fully-developed townships were
higher than those shown in the 2010 Census. Once the Census results were released, CMAP
lowered its 2010 base year data, but not its 2040 forecasts. Furthermore, the 2010 Census results
revealed smaller households than initially assumed by CMAP. Within the City of Chicago, both
forecasts (I-290 Market-Driven and CMAP Policy-Based) have similar household forecasts for
2040, but population forecasts which are significantly different; the difference is due mainly to
differing household size. CMAP’s average household sizes are closer to 2000 data than the 2010
Census.
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Table 4.

1-290/Eisenhower Corridor Study

Forecasts for the Region of Chicago

Market-Driven Socio-Economic Forecasts 2010 - 2040

CMAP/NIRPC/RMAP
CMAP/NIRPC/RMAP Employment 1-290 Minus Local

Final Market -Driven Population Forecasts | | Final Market-Driven Employment Forecasts (BEA) | | Population Forecasts Forecasts | | Population

2000 2010 2020 2030 2040 | | 2000 2010 2020 2030 2040 | | 2030 2040 2030 2040 | | 2030 2040
County Summary: CMAP Region | |
City of Chicago 2,896,014 2,695,934 2,900,000 2,950,000 3,000,996 | | 1,748,373 1,607,821 1,630,000 1,650,000 1,717,925 || 3,261,464 3,303,768 1,779,852 1,537,982 | | (311,464)  (302,772)
Suburban Cook - North 1,047,250 1,062,687 1,087,039 1,112,134 1,124,872 | | 834,534 824815 874,052 901,486 921,377 | | 1,106,516 1,257,047 839,391 793,552 | | 5,618  (132,175)
Suburban Cook - South 789,353 793,996 865,798 934,175 973,991 | | 344,617 334,761 388,187 437,335 468,070 | | 936,353 985,682 369,853 352,447 | | (2,178)  (11,691)
Suburban Cook - West 644,124 642,682 651,635 661,564 674,671 | | 394,079 358,294 393271 418,509 430,406 | | 648,459 692,700 350,757 303,653 | | 13,105 (18,029)
Cook County 5,376,741 5,195,299 5,504,472 5,657,873 5,774,530 | | 3,321,603 3,125,691 3,285,510 3,407,330 3,537,778 | | 5,952,792 6,239,197 3,339,853 2,987,634 | | (294,919)  (464,667)
DuPage County 904,159 917,084 963,362 998,729 1,022,204 | | 696,726 689,725 773,722 824,359 851,739 | | 1,003,704 1,160,364 830,293 770,940 | | (4,975)  (138,160)
Kane County 404,119 515,650 632,678 796,695 953,519 | | 239,975 257,348 351,782 433,261 509,619 | | 718,464 804,249 352,207 368,496 | | 78,231 149,270
Kendall County 54,544 114,760 168,607 224,269 262,439 ||  n/a 29,806 50,038 74,460 94492 || w/a 207,780  n/a 73,189 | | n/a 54,659
Lake County 644,356 703,882 793,486 881,852 941,616 | | 415337 428851 508,143 586,502 638,086 | | 841,860 970,959 463,509 470,937 | | 39,992 (29,343)
McHenry County 260,077 309,000 381,303 566,698 692,183 | | 110,734 134,820 173,528 261,706 321,513 || 457,593 527,649 168,575 187,829 || 109,105 164,534
Will County 502,266 677,936 868,986 1,146,722 1,366,677 ! ! 184,449 252,316 376,427 536,548 672,954 ! ! 1,076,447 1,217,879 415,550 481,883 ! ! 70,275 148,798
Total: Seven-County CMAP Region 8,146,262 8,433,611 9,312,894 10,272,838 11,013,168 ! ! n/a 4,918,557 5,519,150 6,124,166 6,626,181 | | n/a 11,128,077 n/a 5,340,908 | | (2,291)  (114,909)
County Summary: NIRPC Region | | | | | |
Lake County (IN) 484,564 496,005 537,419 584,068 625,000 | | 242,849 229,563 255,486 283,500 309,598 | | 504,808 625,019  n/a 282,844 | | 79,260 (19)
LaPorte County 110,140 111,474 114,827 119,026 123,229 | | n/a 54,402 58,878 63,354 67,830 | | n/a 123,229  n/a 68,106 | | n/a 0
Porter County 146,798 164,343 185,303 203,933 222,563 ! ! 70,218 71,768 83,634 95,500 107,060 ! ! 164,582 190,768  n/a 82,131 ! ! 39,351 31,795
Total: Three-County NIRPC Region 741,502 771,822 837,549 907,027 970,792 ! ! n/a 355,733 397,998 442,354 484,488 ! ! n/a 939,016 n/a 433,081 ! ! 118,611 31,776
Summary: Other Illinois Counties | | | | | |
Boone 41,786 54,165 64,877 75,676 86,973 | | 19,849 23,658 27,493 31,499 | | 68,516 27,319 | | 18,457
DeKalb 88,969 105,160 122,413 139,201 155,000 | | 52,772 58,837 64,898 70,963 | | |
Grundy 37,535 50,063 61,265 72,463 83,665 | | 21,873 26,907 31,941 36,975 | | |
Kankakee 103,833 113,449 125,632 137,817 150,000 | | 55,231 61,820 68,411 75,000 | | |
LaSalle 111,509 113,924 118,178 121,928 125,686 | | 58,303 52,676 56,658 60,643 64,414 | | |
Lee 34,590 36,031 35,274 36,411 37,548 | | 17,958 15,381 17,932 19,091 20,150 | | |
Ogle 51,032 53,497 58,839 63,025 67,214 | | 25,385 22,404 25,944 29,481 31,795 | | |
Winnebago 278,418 295,266 315,259 335,654 356,250 ! ! 155,293 168,449 181,600 194,756 ! ! 380,506 187,654 ! ! (24,256)
* Dated March 15, 2010 and used for the I-290 transportation modeling of the I-290 "No-Build" Scenario.
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There are two reasons for the differences between the I-290 Market-Driven and CMAP Policy-
Based employment forecasts. The first and more-important reason relates to the definitions and
sources of employment data. The primary source for the CMAP/NIPC employment data is the
Illinois Department of Employment Security (IDES). The IDES employment data has been
historically used by CMAP/NIPC because of the detailed place of work information.
CMAP/NIPC compiled its employment data by geo-coding the IDES addresses to quarter-
sections and aggregating the employment data to townships and municipalities. Corrections
were also made for corporate headquarters reporting. The IDES data does not include
employment not covered by unemployment insurance.

The source of the 1-290 Market-Driven employment data and forecasts is the Bureau of
Economic Analysis (BEA), of the U.S. Department of Commerce, which publishes employment
data, by county. The BEA employment data is the most-complete measure of all full-time and
part-time jobs by place of work. Unlike the IDES employment data, it includes all proprietors,
agricultural workers, household workers and miscellaneous workers (including those paid in
cash). The BEA employment is almost identical to that produced by the National Income and
Product Accounts (i.e. data used in Input/Output models); and in the Woods & Poole
Economics forecasts used by many regions and states, including Illinois. BEA employment data
are available, by County, for a period dating back to 1969. Recently, several commercial
resources have started making this data available by township; and ACG has obtained such
data for 1990, 2000 and 2010. ACG checked this data against official BEA data, by county, and
undertook minor adjustments to ensure compatibility with county data. BEA employment
estimates, by township, were generated by ACG using NIPC IDES data and BEA county control
totals. Differences between IDES and BEA employment is increasing as both the number of self-
employed and the cash economy continue to increase. Since the employment estimates are used
as input to the travel forecasting model to estimate work trips, the BEA’s more comprehensive
employment estimate provides a more representative starting point for travel forecasting.

The second reason for the differences in employment forecasts (I-290 vs. CMAP) is due to
differences in market trends vs. CMAP policies. Market trends allow for townships with high
concentrations of jobs to continue to grow provided expansion space is available and locational
advantages are still present. One of the CMAP policy goals is to balance jobs with nearby
residences (workers). Accordingly, job growth in high job townships (e.g. York Township) is
discouraged and reduced from historic trends even if vacant space is available.

C. Why Use the Market-Driven Forecasts for the 1-290 EIS Study?

The Federal Highway Administration (FHWA) has issued guidelines on the application of
travel and land use forecasting for NEPA/EIS studies®. Among the FHWA requirements:

? Interior Guidance on the Application of Travel and Land Use Forecasting in NEPA”, Federal Highway
Administration, March 2010.
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e Recent available data should be used — not using 2010 Census data would jeopardize the
validity of the EIS forecasts, which was not included in the CMAP GO TO 2040 forecasts
(2010).

e “Understanding existing conditions and trends.” The Market-Driven forecasts and their S-
Curve Model reflect, almost exactly, the growth of the Region during the past 90 years
(documented by ten decennial Censuses). The Policy-Based forecasts represent a new
methodology that does not cite or explain past trends; furthermore, its intention is to change
past trends.

¢ Inventory land with development potential: This step identifies undeveloped and
underdeveloped open land and, in combination with environmental restrictions and zoning
regulations, quantifies land available to absorb growth. The Market-Driven forecasts use
this principle to determine the household, population and employment holding capacities of
each township. The Policy-Based forecasts are not constrained by such factors.

e Assign population and employment to specific locations: This step uses land availability,
the cost of development, and the attractiveness of various areas to estimate the amount and
type of growth that will occur in each zone. Again the Market-Driven forecasts and their S-
Curve models reflect this FHWA requirement.

The CMAP staff recognized, initially, the special requirements of FHWA for NEPA/EIS studies.
This recognition was one of the reasons why the CMAP staff allowed (and even encouraged)
the development of alternative forecasts for project-specific studies. The CMAP staff
established guidelines for preparing these alternative forecasts. The I-290 Team adhered to
these CMAP guidelines in developing the Market-Driven socio-economic forecasts.

Also, the CMAP GO TO 2040 forecasts scenarios did not include a No Build scenario consistent
with NEPA requirements for use in project level analysis. CMAP had developed a “Reference
Scenario” as a baseline to evaluate over 100 proposed major capital improvements. Because the
policy direction of the GO TO 2040 Plan had not yet been established, the Reference Scenario
assumed no action, based on the continuation of current socioeconomic and land use trends and
no additional transportation infrastructure in 2040. Thus, no major capital projects were
assumed and the socio-economic forecasts were based on a straight extrapolation of previous
2030 forecasts. This CMAP Reference Scenario essentially represents a no plan scenario.

1-290 Eisenhower Expressway 48 Socio-economic Forecasts
Technical Memorandum



4.0 The 1-290 Build Socio-Economic Forecasts

A. Overview

The general methodology employed in the Build/No-Build analysis recognizes the important
interrelationships between transportation systems and urban development (i.e., accessibility
influences locational decisions which, in turn, influence accessibility). In selecting a location for
an activity (e.g. industrial plant, office building, residence) the decision-maker considers the
accessibility of the various potential sites to concentrations of various activities (e.g. labor force,
job concentrations, schools, recreational activities). This fact is general knowledge to every
market analyst, real estate broker and developer; and is used in conducting their day-to-day
business. It also is understood that improving the access of developable or redevelopable sites
increases the development potential of those sites, attracting development (residential,
commercial/industrial, institutional) that may have occurred elsewhere in the region.

The general method employed, in this analysis, compares the existing accessibility with that
provided by the proposed improvements. The I-290 Phase 1 Study uses as its baseline (2010-
2040) forecasts, the Market-Driven No Build forecasts prepared by ACG and whose
methodology and results were described, previously, in Section 2.0 of this report.

The Market-Driven No Build baseline forecasts reflect 2040 conditions assuming no 1-290
Eisenhower Expressway improvements (no additional lanes on I-290) and no Blue Line Forest
Park Branch transit extension. The No Build baseline forecasts, however, do assume the
implementation of other major capital transportation projects included in the approved,
financially-constrained, metropolitan transportation plan for the region (outside of the Study
Area), and the Transportation Improvement Program for the region.

B. Build Forecast Methodology

There are many factors influencing the distribution of households, population and employment
within a metropolitan region. Among these factors are:

e Auvailability and cost of developable land.

¢ Quality of education.

e Auvailability and quality of other urban services, e.g. water, sewers, public safety, open
space.

e Quality of the landscape, e.g.: terrain, tree coverage, scenery and waterfront.

e Accessibility considerations, especially between jobs and labor.

The introduction of new transportation facilities and/or services changes the accessibility of an
area and directly impacts population, household and employment forecasts. The I-290 analysis
retains the accessibility measures and methodology for determining them that were used,
previously, in the studies cited in the Overview. This methodology compares the changes in
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highway travel times, only. This methodology is used for generating the socio-economic
forecasts for the first of the I-290 Build Scenarios — the highway improvement only.

Because the second of the I-290 Build Scenarios includes both highway and transit (Blue Line)
extension, it was determined that Composite Accessibility impacts must be used to measure
changes in accessibility and developmental impacts for this scenario. To ensure that the results
of this composite forecast are reasonable, they are compared with those of the Highway-Only
Accessibility analysis, which technique has been accepted in prior EIS analyses, and which may
be construed as the state of the profession. Two composite measures of accessibility were
prepared, evaluated and compared to the Highway travel time measures; these two measures
are “General Cost” and Travel Time Equivalent”. The latter measure (travel time equivalent)
was selected for the combined highway/transit improvement as its highway component better-
approximated the travel time impact of the highway-only improvements.

The percent change in accessibility is applied to changes in household and employment
forecasts (2010-2040) to generate the impact of the transportation improvement. It should be
noted, that the sum total of positive impacts (more growth) is set to equal the sum total of
negative impacts (lesser growth). The implication of this assumption is that the total regional
growth (within the transportation modeled region) is unchanged —i.e. transportation
improvements cause redistribution of socio-economic activities rather than generating
additional regional growth. This assumption has been imposed, by IDOT and Federal agencies,
on Build/No Build analyses to discourage the generation of exaggerated benefits for any given
project. It is true that some major transportation projects do cause an increase in the accessibility
of the region, as a whole; such projects may imply additional growth for the region. However,
the Build/No Build analysis guidelines do not allow for changing the regional growth totals.
The Build/No Build analysis is intended to measure only the redistribution impacts of the
project.

C. Measuring Accessibility

Each Transportation Analysis Zone (TAZ) has an accessibility index which measures the travel
impedances between that TAZ and other TAZ'’s within a region. The introduction of a new
transportation facility changes this accessibility. TAZ’s which improve their accessibility to jobs
or labor force become more attractive for residential or industrial/commercial developments,
respectively. The reverse also is true. The first operational issue is to generate indexes for
measuring accessibility to jobs and labor force. These generated indexes:

e have a theoretical basis
e can be calibrated using historical data
e can be forecasted using acceptable models

In selecting jobs, workers put more emphasis (weight) on jobs closer to their residences than on
jobs farther away. The varying weights are the functions of the inter-zonal impedances in a
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gravity-type trip distribution model. The method for calibrating this function is described in
Appendix B — Travel Time Impedance Estimation.

Exhibit 35, below, shows these weights, Fijs, as functions of travel time. The sum product of
these weights and the travel times from a given origination zone to all destinations generates an
accessibility index for the origination zone for a specified transportation network. The percent
change in the accessibility index for a zone, given two alternative transportation methods,
provides the basis for calculating the household or employment forecast differential of these
two alternatives. This method for measuring changes in accessibility is used for the highway-
only improvement.

Exhibit 35: Final Weight — Fijs
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Exhibit 36 shows the percent change in accessibility measures, by TAZ, between the I-290 Build
and No Build highway-only improvement scenarios. As anticipated, the TAZ’s for the Build
Alternative that experience the most increases are those in the vicinity of the 1-290
improvements, followed by those along the balance of the corridor and radiating from there
along existing expressways. TAZ’s which experience relative decline in accessibility are those
farther out and away from the proposed improvement.

For the combined highway and transit improvement, the percent changes in accessibility
measures, as derived from the travel time equivalent for each of the highway and transit modes,
are calculated for each TAZ. These changes in accessibility are adjusted to reflect the modal
share for each TAZ. Such adjustments are necessary to eliminate distortions caused by changes
in transit accessibility in TAZ'’s with little or no transit usage.
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Exhibit 36
Change in Accessibility Measures
Build vs No-Build 1-290 Project
Based on Change in Highway
Travel Times

[] Minor Civil Division

Changes in Accessibility Measures

I Decline by more than 2.5%
Decline 2.5% - 1.0%
Decline 0.0% - 1.0%
Increase 0.0% - 1.0%
Increase 1.0% - 2.5%
Increase 2.5% - 5.0%

I Increase 5.0% - 10.0%

Il Increase 10.0% - 20.0%

B Increase 20.0% - 40.0%

Il Increase by more than 40.0%

Prepared by ACG: The al Chalabi Group, Ltd.
in association with

Parsons Brinckerhoff, Inc.
6 0 6 12 Miles
e —

August 2013

D. Impact of Changes in Accessibility Indexes on Residential
Development (Household and Population)

Improving access to jobs makes a TAZ/township more attractive for residential development,
assuming all other factors influencing development are held constant. Applying the changes in
the accessibility measures, discussed in the preceding section, to the 2010-2040 forecasted
baseline growth in households, yielded an initial redistribution of households representing the
impact of building the proposed project. Following this initial redistribution, two levels of
adjustments were made.

e Setting a ceiling — The holding capacity (households) for each TAZ is calculated using such
criteria as prevailing densities and available developable land. Households in excess of
these capacities are redistributed to nearby zones experiencing increases in accessibility to
jobs — a large number of TAZ'’s required this adjustment.

¢ Balancing the accessibility-induced adjustments — The sum of the induced growth in
households and population, as adjusted by the preceding two steps, is balanced by
reduction in growth elsewhere in the Chicago CMSA. The magnitude of the reduction in
growth, is determined by the change in the accessibility index in each TAZ.
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As stated earlier, balancing the increases with decreases in forecasted growth is a policy
assumption of the Build/No Build impact analysis model. Not undertaking such balancing
implies more growth in the Chicago CMSA at the expense of other regions within the U.S. There
is no basis for assuming such transfers among regions in the absence of a nationwide, single
transportation modeling effort. It should be noted that, in the case of the I-290, impact analysis,
the accessibility of the Region, as a whole, increases slightly. Accordingly, the increase in
household and population forecasts, prior to the balancing process, do exceed the reductions.
To achieve the desired balance, areas whose accessibility improved more than the regional
average attracted additional residential development from the areas whose accessibility
declined or increased at levels below the regional average.

Exhibit 37 shows the impact of the Highway Improvement Component of the proposed project
on the redistribution of population, by TAZ. Population impacts of the I-290 are derived by
multiplying the household impacts by the average household size, by TAZ. The TAZ's
receiving most of the additional growth in population are those experiencing significant
changes in accessibility. TAZ’s experiencing lesser growth are the TAZ’s experiencing reduction
in accessibility or increases below the regional average, but which are forecasted to experience
considerable 2010-2040 growth in households under the Baseline Alternative. It should be
noted, that no TAZ would experience an actual decline in households during the period 2010-
2040.

Exhibit 38 shows the impact of the Transit Improvement Component of the I-290 Study on the
redistribution of 2010-2040 population. The combined impacts of both the Highway and Transit
Components, by County/Cook Subdivisions, are shown on Table 5. This table shows these
impacts, by county and sub-area of Cook, for the Seven County (CMAP) area total and for 14
total or partial external counties of the region.
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Exhibit 37
Build vs No-Build I-290
Impact on Population Growth
2010 -2040
Due to Highway Improvements

Build No-Build Impacts

Il Growth 80+ Per Sq Mi Less

Il Growth 40 - 80 Per Sq Mi Less
Growth 20 - 40 Per Sq Mi Less
Growth 10 - 20 Per Sq Mi Less
Growth 5- 10 Per Sq Mi Less
No Significant Impact +/- 5
Growth 5 - 10 Per Sq Mi More
Growth 10 - 20 Per Sq Mi More

Il Growth 20 - 40 Per Sq Mi More

I Growth 40 - 80 Per Sq Mi More

Il Growth 80+ Per Sq Mi More

Prepared by ACG: The al Chalabi Group, Ltd.
in association with
Parsons Brinckerhoff, Inc.

0 6 12 Miles

August 2013
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Exhibit 38

Build vs No-Build 1-290
Impact on Population Growth
2010 - 2040
Due to Transit Improvements

Build No-Build Impacts

Il Growth 80+ Per Sq Mi Less

Il Growth 40 - 80 Per Sq Mi Less
Growth 20 - 40 Per Sq Mi Less
Growth 10 - 20 Per Sq Mi Less
Growth 5- 10 Per Sq Mi Less
No Significant Impact +/- 5
Growth 5 - 10 Per Sq Mi More
Growth 10 - 20 Per Sq Mi More

Il Growth 20 - 40 Per Sq Mi More

Il Growth 40 - 80 Per Sq Mi More

Il Growth 80+ Per Sq Mi More

Prepared by ACG: The al Chalabi Group, Ltd.
in association with
Parsons Brinckerhoff, Inc.
6 0 6 12 Miles
e —

August 2013
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Table 5
Population Impacts of the Proposed Project
Comparison of Recommended Build Alternatives - Highway and Transit
with No-Build Alternative

Net Positive | Negative Net Positive | Negative | Sum of Sum of Sum of
Geography Highway | Highway | Highway | Transit Transit Transit Net Positive | Negative
Impacts | Impacts | Impacts | Impacts | Impacts | Impacts | Impacts | Impacts | Impacts

CMAP County Summary

City of Chicago 3,411 3,535 -124 -162 23 -185 3,249 3,558 -309
Suburban Cook — North 251 251 0 51 63 -12 302 314 -12
Suburban Cook — South -687 0 -687 -12 0 -12 -699 0 -699
Suburban Cook — West 1,293 1,293 0 164 191 -27 1,457 1,484 -27
Cook County 4,268 5,079 -811 41 277 -236 4,309 5,356 -1,047
DuPage County 1,634 1,634 0 11 25 -14 1,645 1,659 -14
Kane County -466 240 -706 -21 0 -21 -487 240 -727
IKendall County -100 0 -100 0 0 0 -100 0 -100
Lake County -393 6 -399 -7 8 -15 -400 14 -414
McHenry County -1,425 0 -1,425 0 0 0 -1,425 0 -1,425
Will County -1,745 59 -1,804 -12 3 -15 -1,757 62 -1,819
Seven-County Total 1,773 7,018 -5,245 12 313 -301 1,785 7,331 -5,546
Township Sum 1,773 7,018 -5,245 12 313 -301 1,785 7,331 -5,546
County Summary: External to CMAP

Boone County -213 0 -213 0 0 0 -213 0 -213
DeKalb County -99 0 -99 -3 0 -3 -102 0 -102
Grundy County -40 0 -40 -3 0 -3 -43 0 -43
Kankakee County -148 0 -148 -3 0 -3 -151 0 -151
LaSalle County (partial) -32 0 -32 0 0 0 -32 0 -32
Lee County (partial) 0 0 0 0 0 0 0 0 0
Ogle County (partial) -12 0 -12 0 0 0 -12 0 -12
Winnebago County -182 11 -193 0 0 0 -182 11 -193
Lake County (IN) -429 0 -429 -3 0 -3 -432 0 -432
LaPorte County -19 0 -19 0 0 0 -19 0 -19
Porter County -126 0 -126 0 0 0 -126 0 -126
Kenosha County -368 0 -368 0 0 0 -368 0 -368
Racine County -69 0 -69 0 0 0 -69 0 -69
Walworth County -36 13 -49 0 0 0 -36 13 -49
21-County Tri-State Region 0 7,042 -7,042 0 313 -313 0 7,355 -7,355
21-County Region - Subzones 0 7,042 -7,042 0 313 -313 0 7,355 -7,355
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E. Impact of Changes in Accessibility Indexes on Employment
Distribution

Whereas improving a TAZ'’s accessibility to jobs makes it more attractive for residential
development, the opposite also is true. Improved accessibility to residential concentrations
implies better access to labor and consumption, making the area more attractive to industrial
and commercial development. In the case of the I-290 Study, the improved accessibility
provided by it makes these two factors equally responsible for growth.

The methodology for determining the impact of changes in accessibility indexes on employment
distribution is the same as that used for residential re-distribution. Once the distribution of
additional growth in employment was completed, a balancing process was undertaken, similar
to that described for studying the residential impacts, as discussed earlier. Again, the total 2040
employment forecast for the transportation modeling region is assumed to remain unchanged.

Exhibit 39 shows the impact of the Highway Component of the I-290 Build Alternative on the
redistribution of employment. The TAZ'’s that are forecasted to receive additional growth
(above the baseline forecast) in employment are concentrated. Most of the TAZ’s with positive
impact (more growth in employment) is concentrated within the employment centers located
along the 1-290 alignment or along expressways or arterials connecting to 1-290. Most of the
TAZ’s with negative (lesser) growth are located at a distance from 1-290. It should be noted,
again, that no TAZ is forecasted to experience a loss of employment as a result of the proposed
project, only reduction in the forecasted growth. However, there are TAZ’s forecasted to lose
employment as a result of other factors; and these losses are reflected in the baseline forecasts.
The overall impact of the proposed project is to attract both population and employment to the
center of the Chicago Region.
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Exhibit 39

Build vs No-Build 1-290
Impact on Employment Growth
2010 - 2040
Due to Highway Improvements

Build No-Build Impacts

Il Growth 80+ Per Sq Mi Less

Il Growth 40 - 80 Per Sq Mi Less
Growth 20 - 40 Per Sq Mi Less
Growth 10 - 20 Per Sq Mi Less
Growth 5- 10 Per Sq Mi Less
No Significant Impact +- 5
Growth 5 - 10 Per Sq Mi More
Growth 10 - 20 Per Sq Mi More

Il Growth 20 - 40 Per Sq Mi More

Il Growth 40 - 80 Per Sq Mi More

Il Growth 80+ Per Sq Mi More

Prepared by ACG: The al Chalabi Group, Ltd.
in association with
Parsons Brinckerhoff, Inc.
6 0 6 12 Miles
e ——

August 2013

sl

Exhibit 40 shows the impact of the Transit Improvement Component of the I-290 Study on the
redistribution of employment growth. The transit improvement consists of the extension of the
CTA Blue Line to Mannheim Road and the introduction of express bus service connecting to the

Blue Line extension. The positive employment impacts occur at the location of the new stations
and the termini of the express bus service.

Table 6 shows the combined employment impacts of both the highway and transit components

of the proposed project. These impacts are shown for the seven-county CMAP region and 14
external counties.
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Exhibit 40

Build vs No-Build I-290
Impact on Employment Growth
2010 - 2040
Due to Transit Improvements

Build No-Build Impacts

Bl Growth 80+ Per Sq Mi Less

Il Growth 40 - 80 Per Sq Mi Less
Growth 20 - 40 Per Sq Mi Less
Growth 10 - 20 Per Sq Mi Less
Growth 5- 10 Per Sq Mi Less
No Significant Impact +/- 5
Growth 5 - 10 Per Sq Mi More
Growth 10 - 20 Per Sq Mi More

I Growth 20 - 40 Per Sq Mi More

Il Growth 40 - 80 Per Sq Mi More

Il Growth 80+ Per Sq Mi More

Prepared by ACG: The al Chalabi Group, Ltd.
in association with
Parsons Brinckerhoff, Inc.

6 0 6 12 Miles
e —

August 2013
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Table 6
Employment Impacts of the Proposed Project
Comparison of Recommended Build Alternatives - Highway and Transit
with No-Build Alternative

Net Positive | Negative Net Positive | Negative | Sum of | Sum of | Sum of
Geography Highway | Highway | Highway | Transit Transit Transit Net Positive | Negative
Impacts [ Impacts | Impacts | Impacts [ Impacts | Impacts | Impacts | Impacts | Impacts

CMAP County Summary

City of Chicago 1,398 1,501 -103 -361 49 -410 1,037 1,550 -513
Suburban Cook - North 359 393 -34 86 142 -56 445 535 -90
Suburban Cook - South -623 0 -623 -50 0 -50 -673 0 -673
Suburban Cook - West 1,773 1,803 -30 850 904 -54 2,623 2,707 -84
Cook County 2,907 3,697 -790 525 1,095 -570 3,432 4,792 -1,360
DuPage County 2,595 2,604 -9 -79 5 -84 2,516 2,609 -93
Kane County -412 194 -606 -103 0 -103 -515 194 -709
Kendall County -99 0 -99 -17 0 -17 -116 0 -116
Lake County -600 16 -616 -79 2 -81 -679 18 -697
McHenry County -917 0 -917 -48 0 -48 -965 0 -965
Will County -1,391 23 -1,414 -131 0 -131 -1,622 23 -1,545
Seven-County Total 2,083 6,534 -4,451 68 1,102 -1,034 2,151 7,636 -5,485
Township Sum 2,083 6,534 -4,451 68 1,102 -1,034 2,151 7,636 -5,485

County Summary: External to CMAP

Boone County -80 0 -80 0 0 0 -80 0 -80
DeKalb County -51 0 -51 -1 0 -1 -52 0 -52
Grundy County -34 0 -34 -2 0 -2 -36 0 -36
Kankakee County -98 0 -98 -2 0 -2 -100 0 -100
LaSalle County -44 0 -44 0 0 0 -44 0 -44
Lee County 0 0 0 0 0 0 0 0 0
Ogle County -9 0 -9 0 0 0 -9 0 -9
Winnebago County -184 5 -189 0 0 0 -184 5 -189
Lake County (IN) -348 0 -348 -13 0 -13 -361 0 -361
LaPorte County -35 0 -35 0 0 0 -35 0 -35
Porter County -112 0 -112 -5 0 -5 -117 0 -117
Kenosha County -548 0 -548 -19 0 -19 -567 0 -567
[Racine County -377 0 -377 -18 0 -18 -395 0 -395
Walworth County -163 2 -165 -8 0 -8 -171 2 -173
21-County Tri-State Region 0 6,541 -6,541 0 1,102 -1,102 0 7,643 -7,643
21-County Region - Subzones 0 6,541 -6,541 0 1,102 -1,102 0 7,643 -7,643

F. Socio-Economic Forecast Files as Delivered to Parsons
Brinckerhoff Inc., as Input into the Transportation Modeling
Process

In the summer of 2013, ACG prepared and submitted to PB, three sets of socio-economic
forecasts for 2040. The first of these sets represented the I-290 No Build Scenario; the
methodology and principles guiding the preparation of this set are detailed in Section 2.0 of this
report. The second set represented the 1-290 Build scenario assuming the implementation of
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only the highway component of the I-290 Study. The third set represented the I-290 Build
Scenario assuming the implementation of both the highway and transit components of the
proposed project. The two Build forecasts were prepared in accordance with the methodology
described in the preceding section of this section.

Each of these three socio-economic files contained the 2010 (base year) and 2040 (forecast)
values of 11 variables for each of 16,676 transportation sub-zones in the 21-County CMAP
transportation modeling area. With few exceptions, the sub-zone size varied from quarter-
section (1/4 square mile), within the CMAP region, to township in some external counties. The
variables are required input into the CMAP transportation modeling package used by PB to
estimate future transportation demand and evaluate current and future performance of the
region’s transportation system and facilities with and without the proposed 1-290
improvements. The 11 variables, for each sub-zone, of the socio-economic forecasts files are:

e Number of households

e Adults per household

e Workers per household

e Children per household

e Children 12-15 years old as percent of all children

e Average household income as ratio of regional average
e Workers in non-institutionalized group quarters

¢ Non-workers in non-institutionalized group quarters
e Population in institutionalized group quarters

e Total employment

e Retail employment

In generating the above variables, other variables had to be generated either as input or as
reasonable checks. Examples of these additional variables include: number of adults, children,
workers; average household size; average household income; and total population.
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5.0 Epilogue

Almost a year following the completion of the No Build and Build forecasts for the I-290 Phase 1
Study, CMAP started the process of revising its 2040 socio-economic forecasts to reflect the 2010
Census and its 2010 land use survey results. These CMAP revisions are incorporated into their
GO TO 2040 Comprehensive Regional Plan Update that was adopted in October 2014.

The updated CMAP forecasts are closer, but still higher, than the I-290 forecasts for the City of
Chicago (+1.8%), Suburban Cook County (+4.8%), and DuPage County (+8), which are the main
travel markets for the 1-290 Corridor.

A comparison of the Study Area 2040 population and employment forecasts was also
performed, as shown in Table 7. As seen in this table, the Study Area population forecasts for
CMAP and the 1-290 EIS are within one percent of each other. For employment, it should be
noted that there are definitional differences. The I-290 EIS forecasts use the U.S. Bureau of
Economic Analysis (BEA) definition of employment, while CMAP uses the Illinois Department
of Employment Security (IDES) definition of employment. The BEA based employment
estimate is higher than the IDES based estimate because the BEA defines employment to
include the cash economy and self-employed. Therefore, the BEA definition of employment
provides a more comprehensive definition of employment.

Table 7. Comparison of 2040 Study Area CMAP and I-290 No Build and Build Population
and Employment Forecasts

Forecast 2040 Population 2040 Employment
CMAP Updated Forecast 645,950 256,590*
[-290 EIS No Build Forecast 649,215 309,334**
1-290 EIS Build Forecast 651,912 310,967%*
* IDES employment definition ** BEA employment definition
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Appendix A

I-290 Phase 1 Study Market Driven Socio-Economic Forecasts:
I-290 No Build Scenario Seven-County CMAP Region,
by Township and City of Chicago Sub-Areas
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Market-Driven Socio-Economic Forecasts: I-290 No Build Scenario

Seven-County CMAP Region, by Township and City of Chicago Sub-Areas

County/ | Township/ Area Total Households Total Total Households Total

Sub- Chicago Sub- (Sq. Mi) Population 2010 Employment | Population 2040 Employment

County | Area g. M. 2010 2010 (BEA) 2040 2040 (BEA)

Chicago | 01. Central 6.39 131,968 79,139 669,080 162,999 91,230 700,251
Lakefront

Chicago | 02. North 13.96 340,475 179,271 132,211 393,671 206,601 126,362
Lakefront

Chicago | 03. South 10.48 144,123 66,340 61,315 163,372 77,768 58,712
Lakefront

Chicago | 04. North 20.48 362,841 136,956 115,764 416,680 148,732 111,553
Central

Chicago | 05. Northwest 40.92 331,789 116,474 135,810 324,223 121,970 159,832

Chicago | 06. Near West 14.57 179,684 77,812 200,826 272,349 102,139 234,298

Chicago | 07. West 21.66 310,220 91,486 72,143 357,389 103,154 75,058

Chicago | 08. South 23.73 242,116 83,632 62,799 266,808 93,539 62,799
Central

Chicago | 09. Extended 21.36 256,539 73,006 83,633 228,231 74,999 87,854
Midway

Chicago | 10. Southeast 25.09 100,566 35,382 18,574 112,806 40,779 37,913

Chicago | 11. Far South 25.07 196,510 71,708 32,250 208,292 78,476 38,408

Chicago | 12. Far 13.71 99,103 34,372 23,416 94,176 35,773 24,885
Southwest

North Barrington 36.05 15,639 5,515 18,544 20,800 7,679 27,475

Cook

North Elk Grove 28.20 92,937 36,751 116,539 96,082 38,952 134,521

Cook

North Evanston 8.09 74,488 30,049 46,652 76,824 32,892 47,499

Cook

North Hanover 33.59 99,521 32,874 33,019 106,656 35,847 38,643

Cook

North Maine 25.42 135,762 51,866 87,100 137,600 53,789 96,603

Cook

North New Trier 16.31 55,431 19,601 25,634 56,002 20,189 26,002

Cook

North Niles 20.76 105,889 38,835 93,105 114,234 42,851 109,139

Cook

North Northfield 34.70 85,075 32,633 115,212 90,237 35,694 127,654

Cook

North Palatine 36.09 113,005 43,557 77,945 119,747 46,393 80,126

Cook

North Schaumburg 30.87 131,315 50,309 115,446 144,548 55,426 127,331

Cook

North Wheeling 36.07 153,625 60,313 95,619 162,142 64,116 106,384

Cook

South Bloom 46.73 90,925 31,163 34,910 127,996 44,409 66,476

Cook

South Bremen 37.82 110,137 40,029 47,524 128,067 47,247 57,762

Cook
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County/ | Township/ Area Total Households Total Total Households Total
Sub- Chicago Sub- (Sq. Mi) Population 2010 Employment | Population 2040 Employment
County | Area g. M. 2010 2010 (BEA) 2040 2040 (BEA)
South Calumet 4.03 20,779 7,316 6,727 24,293 8,592 11,342
Cook

South Lemont 20.78 21,137 7,387 9,690 32,891 12,164 12,096
Cook

South Orland 36.40 97,561 35,883 37,016 120,672 45,094 49,639
Cook

South Palos 35.44 54,618 21,586 28,539 58,352 23,349 36,829
Cook

South Rich 36.57 76,808 29,118 27,362 122,981 50,246 45,841
Cook

South Thornton 47.46 169,387 60,304 70,291 198,784 71,509 104,383
Cook

South Worth 31.97 152,644 58,739 72,702 159,955 62,055 83,702
Cook

West Berwyn 4.67 56,659 18,912 13,349 55,476 19,034 14,464
Cook

West Cicero 4.35 83,893 22,101 21,313 85,584 22,968 23,332
Cook

West Leyden 18.69 92,894 33,463 81,765 98,982 35,799 108,066
Cook

West Lyons 36.88 111,703 40,928 61,452 119,974 44,795 77,602
Cook

West Norwood Park 2.85 26,387 10,080 20,880 26,911 10,430 21,500
Cook

West Oak Park 4.69 51,878 22,670 23,601 54,935 23,844 24,301
Cook

West Proviso 29.35 151,724 54,909 91,828 158,974 58,011 105,837
Cook

West River Forest 2.82 11,174 3,962 8,948 12,194 4,508 10,782
Cook

West Riverside 4.04 15,598 6,247 8,831 16,530 6,725 9,181
Cook

West Stickney 11.95 40,772 13,665 26,327 45111 15,164 35,341
Cook

DuPage | Addison 3243 88,613 30,153 123,587 98,441 34,050 159,587
DuPage | Bloomingdale 35.44 111,899 40,068 71,177 118,975 43,428 95,709
DuPage | Downers Grove 51.22 146,806 56,864 92,136 165,088 64,325 103,351
DuPage | Lisle 36.01 116,277 44,707 67,302 134,967 52,604 82,409
DuPage | Milton 35.28 117,082 42,899 72,525 123,267 45,596 75,207
DuPage | Naperville 35.79 100,040 37,950 79,622 107,467 41,557 105,589
DuPage | Wayne 36.48 66,583 21,150 19,154 79,504 25,787 24,880
DuPage | Winfield 36.15 46,237 15,104 24,327 58,016 19,559 35,197
DuPage | York 35.62 123,547 48,237 139,895 136,479 54,271 169,810
Kane Aurora 35.27 146,171 44,977 69,048 178,928 55,160 111,651
Kane Geneva/Batavia 35.13 61,770 22,032 40,612 87,189 31,506 56,702
Kane Big Rock 35.14 1,859 680 1,816 31,497 11,983 12,361
Kane Blackberry 35.09 15,091 4,763 3,708 39,654 13,685 11,790
Kane Burlington 33.75 1,923 689 933 22,057 8,508 8,743
Kane Campton 34.80 17,178 5,475 3,693 53,008 17,627 20,883
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County/ T0\_anhip/ Area Total_ Households Total Total' Households Total

Sub- Chicago Sub- (Sq. Mi) Population 2010 Employment | Population 2040 Employment
County | Area 2010 2010 (BEA) 2040 2040 (BEA)
Kane Dundee 35.94 64,167 20,432 32,394 94,587 30,390 56,142
Kane Elgin 32.67 100,943 33,084 52,100 131,977 43,827 82,018
Kane Hampshire 3591 7,604 2,794 3,125 29,773 11,029 11,856
Kane Kaneville 35.11 1,265 482 837 11,384 4,272 6,493
Kane Plato 33.47 6,170 2,026 1,647 43,527 15,128 18,225
Kane Rutland 36.15 19,109 7,527 5,037 59,835 24,706 24,497
Kane St. Charles 35.30 50,840 18,091 35,339 75,410 26,765 51,118
Kane Sugar Grove 35.28 19,622 6,714 5,927 72,863 26,912 28,480
Kane Virgil 35.02 1,938 718 1,132 21,830 8,448 8,660
Kendall Big Grove 35.76 1,640 612 671 1,926 790 635
Kendall Bristol 28.72 26,227 8,660 6,469 56,980 19,390 22,579
Kendall Fox 36.32 1,671 580 281 2,125 770 460
Kendall Kendall 39.03 7,745 2,691 2,818 14,418 5128 5,704
Kendall Lishon 36.63 899 303 90 1,058 392 221
Kendall Little Rock 35.68 13,085 4,349 3,743 29,682 10,188 9,803
Kendall Na-Au-Say 34.22 8,147 2,419 449 27,055 9,669 5,949
Kendall Oswego 40.93 50,890 17,049 14,458 113,966 38,832 45,794
Kendall Seward 35.09 4,456 1,358 827 15,229 5,055 3,347
Lake Antioch 42.18 217,750 10,747 8,056 47,382 18,237 17,580
Lake Avon 23.84 65,049 20,999 26,225 98,730 32,337 33,375
Lake Benton/Zion 24.64 43,383 15,005 11,225 58,534 20,123 21,472
Lake Cuba 24.26 16,826 6,518 15,030 19,998 7,734 20,028
Lake Ela 35.90 42,673 14,104 23,307 50,607 17,096 33,625
Lake Fremont 35.82 32,492 11,371 10,266 46,101 16,529 24,081
Lake Grant 23.02 26,536 10,305 6,064 37,558 14,683 13,165
Lake Lake Villa 25.99 40,281 13,742 7,085 53,318 18,825 19,248
Lake Libertyville 36.52 53,132 19,271 74,882 69,018 24,561 85,661
Lake Moraine/W. 30.36 65,209 23,558 72,637 72,513 26,893 97,739

Deerfield
Lake Newport 31.95 6,770 2,353 1,863 18,463 7,030 7,795
Lake Shields 18.38 39,070 9,214 26,179 50,121 13,085 39,712
Lake Vernon 36.24 67,233 24,885 63,112 79,987 29,848 95,054
Lake Warren 36.70 64,854 23,640 36,946 79,238 29,005 55,361
Lake Wauconda 24.12 21,731 8,032 12,308 43,306 16,175 20,793
Lake Waukegan 22.09 90,893 27,965 33,666 116,742 35,065 53,397
McHenry | Alden 33.26 1,405 561 249 4,582 1,772 1,086
McHenry | Algonquin 47.99 88,422 31,645 42,429 131,978 46,682 73,393
McHenry | Chemung 32.96 9,136 3,048 2,740 33,306 11,628 14,912
McHenry | Coral 35.99 3,554 1,266 1,976 15,470 5,912 8,399
McHenry | Dorr 35.94 20,920 7,872 20,589 54,994 20,944 37,135
McHenry | Dunham 35.84 2,846 952 1,093 5,934 2,128 1,568
McHenry | Grafton 36.13 53,299 17,198 7,961 101,722 35,177 36,847
McHenry | Greenwood 35.85 13,986 4,706 3,279 34,816 11,865 12,615
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County/ T0\_anhip/ Area Total_ Households Total Total' Households Total
Sub- Chicago Sub- (Sq. Mi) Population 2010 Employment | Population 2040 Employment
County | Area 2010 2010 (BEA) 2040 2040 (BEA)
McHenry | Hartland 35.88 2,033 726 1,141 5,627 2,296 2,030
McHenry | Marengo 35.76 7,563 2,812 3,120 26,001 9,500 9,416
McHenry | McHenry 47.97 47,630 17,584 15,226 113,589 41,106 43,478
McHenry | Nunda 48.09 38,284 13,726 26,228 84,995 32,634 47,321
McHenry | Richmond- 43.95 11,694 4,196 6,484 39,992 15,064 19,680
Burton
McHenry | Riley 36.02 2,923 988 504 18,822 6,914 6,818
McHenry | Seneca 35.89 2,949 1,029 700 14,292 5,570 4,624
Will Channahon 35.53 10,322 3,357 5,021 30,475 10,811 16,931
Will Crete 4431 23,774 9,671 5,869 66,545 26,017 217,752
Will DuPage 36.78 87,839 27,667 48,252 114,997 38,660 78,509
Will Florence 36.50 934 350 216 8,261 3,185 2,675
Will Frankfort 36.81 57,091 19,032 30,682 99,483 33,710 71,723
Will Green Garden 36.66 4,011 1,310 633 32,998 12,397 14,358
Will Homer 36.09 39,081 12,933 7,471 82,677 29,521 32,178
Will Jackson 36.20 4,101 1,531 934 28,928 11,209 18,558
Will Joliet 36.04 87,375 30,069 43,520 109,712 37,639 59,729
Will Lockport 36.60 60,202 20,763 17,729 108,980 40,347 45,731
Will Manhattan 36.87 9,219 3,073 1,383 82,000 30,890 25,617
Will Monee 35.81 15,670 5,668 7,762 58,457 22,724 34,790
Will New Lenox 36.00 40,273 13,312 12,491 92,471 33,372 42,266
Will Peotone 36.31 4,432 1,647 1,855 25,021 9,512 10,884
Will Plainfield 35.21 80,318 24,276 18,718 126,982 40,621 46,245
Will Reed 17.97 6,952 2,611 2,043 9,457 3,739 4,205
Will Troy 35.33 46,061 16,603 22,512 92,995 34,143 61,496
Will Washington 44,75 6,264 2,244 1,455 27,524 10,233 10,197
Will Wesley/Custer 54.98 3,663 1,389 315 7,573 2,975 2,039
Will Wheatland 35.82 81,493 24,297 20,192 109,988 34,647 47,578
Will Will 36.22 1,821 662 292 20,042 8,031 5,652
Will Wilmington 35.92 6,196 2,490 2,849 21,094 8,520 11,662
Will Wilton 36.36 844 304 122 10,017 3,763 2,179
County/Sub-County Summar
City of Chicago 237.43 2,695,934 1,045,578 1,607,821 3,000,996 1,175,160 1,717,925
Suburban Cook — North 306.16 1,062,687 402,303 824,815 1,124,872 433,828 921,377
Suburban Cook — South 297.20 793,996 291,525 334,761 973,991 364,665 468,070
Suburban Cook — West 120.27 642,682 226,937 358,294 674,671 241,278 430,406
Cook County 961.06 5,195,299 1,966,343 3,125,691 5,774,530 2,214,931 3,537,778
DuPage County 334.42 917,084 337,132 689,725 1,022,204 381,177 851,739
Kane County 524.04 515,650 170,484 257,348 953,519 329,946 509,619
Kendall County 322.37 114,760 38,021 29,806 262,439 90,214 94,492
Lake County 472.02 703,882 241,709 428,851 941,616 327,226 638,086
McHenry County 610.56 309,000 109,200 134,820 692,183 251,460 321,513
Will County 849.07 677,936 225,259 252,316 1,366,677 436,666 672,954
Seven-County Total 4,073.53 8,433,611 3,088,148 4,918,557 11,013,168 4,081,620 6,626,181
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Appendix B

I-290 Phase 1 Study Travel Time Impedance Estimation
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Travel Time Impedance Estimation

The following paragraphs describe the procedure to estimate a travel time based impedance
function based on northeastern Illinois-northwestern Indiana work trip data. This function is
the inter-zonal impedance in a gravity type trip distribution model. The calibrated function was
provided to the subconsultant responsible for the development forecasts for the project.

To estimate this function, a gravity model was calibrated to Census Transportation Planning
Package (CTPP) Part III journey to work flow tables produced from Census 2000 long-form
questionnaires. The estimation procedure is an iterative approach frequently used to calibrate
gravity type trip distribution models to observed travel time distributions. Impedances are
initially estimated, then used in a gravity model to distribute trips. The travel time distribution
for these trips is compared against an observed travel time distribution and the impedances
factored by the ratio of observed to distributed trips in a travel time interval. Trips are
repeatedly distributed by the model and the impedances factored iteratively until reasonable
agreement between the observed and distributed trips travel time distribution is achieved.

General Trip Distribution Gravity Model

The general formulation of the trip distribution gravity model consists of the following equation
that relates the number of trips between zones to the travel impedance between zones.

Tij=aibj Fij

In this equation: Tijequals the number of trips between zone i and zone j; ai and b; are balancing
coefficients that depend on trip productions and trip attractions respectively, and; Fi; is the
inter-zonal impedance between zones i and ;.

In a doubly constrained gravity model the trips distributed from a zone must equal the trip
productions in the zone (Pi), and the trips received by a zone must equal the zone’s trip
attractions (A4)).

1. Pi=ai ) bjFi

]

2. Aj=b;j ) ai Fij

1

These three sets of simultaneous equations (the trip distribution and the two constraints) can
then be readily solved using two-dimensional matrix balancing when the inter-zonal
impedances Fijs are known.

For gravity type trip distribution models, the most widely used mathematical relationship
between the inter-zonal impedance and travel time is the Gamma function. This function has
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three parameters (o, © and o) that permit a number of different forms for these impedance-travel
time relationships, from negative exponential to near normal.

” -
F;‘_;‘ = (Xf:{.__j(?ﬂ’"

Steps in the FijEstimation Algorithm
Several matrices must be prepared before the algorithm to estimate Fi,j can be implemented.

1. A zone to zone matrix of travel time categories is prepared. In this case, the base year I-
290 peak period highway travel times are first rounded to integer minutes. All travel
times greater than 250 minutes are set to 250. Intra-zonal travel times are assumed to
equal two-thirds the travel time to the nearest neighbor zone. No travel times are less
than one minute.

2. The auto driver, carpool, taxi, and motorcycle journey to work flows from the
northeastern Illinois and northwestern Indiana CTPPs are tabulated into a table of flows
between 1-290 zones.

3. Zone level trip productions and attractions are summed from the CTPP trip table.

4. The travel time frequency distribution (the number of trips at travel times between 1 and
250) is tabulated from the CTPP trip table and I-290 zone to zone peak highway times.

Initial FijEstimate. An initial estimate of the Fijs were developed using the three-dimensional
balancing module available in the EMME/2 transportation planning software. In this approach,
a third constraint is specified for the modeled trip table that requires the distributed trips to
match a specified travel time distribution.

The general gravity model distribution is rewritten as:

Tij=aibjf, mij

The ft;;is the balancing coefficient for the travel time t required to move between zone i and zone
j, while mij is an initial matrix to be balanced. All other quantities are as defined
previously.

As described above, the Fijs are iteratively estimated as in a typical gravity model calibration
and the initial starting estimate of the Fijs need only be a crude approximation. However, the
best initial estimates of Fij are obtained when the matrix to be balanced has cells equal to one
where interchanges exist in the calibration trip table and zero for pairs of zones without
movements.

The three constraints on the distributed trips are as follows:
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1. Pi=ailb;f, mi;
j :
2. Aj=bjXaif, mi;

3. Pi= X aibjf, mij

ith 1}

The first two constraints are the same as in a doubly constrained gravity model, requiring trips
sent to equal productions and trips received to equal attractions. The third constraint states that
the summed distributed trips for all zone pairs at travel time t must equal the number of trips
specified in the travel time frequency distribution at travel time t. The four

sets of simultaneous equations are again solved iteratively by the three-dimensional

balancing algorithm in EMME/2.
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FIGURE 1 Initial Estimated Fijs from

Three-Dimensional Balancing The resulting balancing coefficients

(ftijs) for the third travel time
10.000000 distribution constraint are initial

d estimates of the Fijs. Figure 1 is a plot of
ke these estimated Fijs for the estimation.
0.100000 {—

R—— Smoothing of Fi; Values. A Gamma
S \ impedance function is next fit to the
* 0.001000 — above Fij data points. Least squares
0.000100 1 e — regression is used to fit the natural log
., of the Gamma function values to the
0.000010 .:..'_‘.'_'-'._.. above Fijdata points, smoothing the Fi;
0.000007 b —  values to a continuous function of
0 20 40 60 80 100 120 140 160 180 200 220 240 {rave] time. The function estimated by
IESGEREERNS the least squares regression is:

FIGURE 2 First Smoothed Fijs Ln(Fi;) = Ln(a)+ ALn(ti;) + 7 ti,

10.000000 The resulting regression equation is
plotted against the initial Fijdata points
T \ in Figure 2. The values for the three
0100000 Gamma function parameters o, 5 and y
0.010000 \\ estimated by the regression are 25.3, -
= \ 1.8 and -0.03.
0.001000 \
0.000100 . First Trip Distribution. Base year
i person auto work trips were distributed
0.000010 - ) : .
\'5_-,,\ using a gravity model with the

0.000001 +~———————————————  smoothed Fijs. The travel time
0 20 40 60 80 100 120 140 160 180 200 220 240 Gitribytions for the CTPP highway
Travel Time commute trips and the [-290 auto work
trip distribution are shown in Figure 3. There are clearly too many short distributed trips

compared to the CTPP travel time distribution.

Factoring and Second Smoothed Fijs. The Fijs were adjusted by the ratio of observed

to distributed trips for each minute travel time category. Since the CTPP and the I-290 trip
tables have different totals the ratio was calculated from the proportions of trips at a given
travel time. The Gamma impedance function was then re-estimated using the factored Fijs as
data points, and these second smoothed Fijs are shown in Figure 4. The new values estimated
for @, B and pare 2.4, -1.0 and -0.03. Note that these parameters are such that the Fijs are
reduced for short trips and increased for longer trips, which is consistent with the differences in
the observed and distributed trip travel time distributions.
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FIGURE 3 Travel Time Distribution for FIGURE 4 Second Smoothed Fi;s
CTPP and First Distributed Trips
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Second Trip Distribution. Trips were redistributed with the revised Gamma impedance
function and the revised travel time frequency distribution is shown in Figure 5. Reasonable
agreement between the two travel time frequency distributions is achieved after two iterations.

Factoring and Final Smoothed Fijs. The factoring and smoothing of the Fijs was carried out a
third and final time. The results are shown in Figure 6 for the final estimates of the values for
the three parameters @, 5, and ywhich are 0.9, -0.7 and -0.03.

FIGURE 5 Travel Time Distribution for FIGURE 6 Final Smoothed Fijs
CTPP and Second Distributed Trips
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