














































































































































































































































































































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